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INTRODUCTION

The reliable operation of the energy sector iseaguuisite for the normal life of
society, an important driver of economic growth asdone of the elements of
national security. Today, more than ever, all #gions are concerned not only with
how to provide their territories with energy sowcbut also how to do it at the least
cost and with the greatest impact, therefore, with most efficient production and
use of electric power.

Energy security is a rather complex, multifacetemhoept. However, until
recently, studies conducted in the field have bkmited solely to the technical
aspects of the problem, which, in general, fit itiie theory of reliability of energy
systems. Only in the transition period, due to wwsening crisis in the economy,
there emerged a need for a broader, integratecbagprto energy security, taking
into account the influence of the energy factortbe economic security of the
country and its regions.

The main factors negatively affecting the statettef power industry of the
Republic of Sakha (Yakutia) are as follows: higtpreiation of fixed assets and
losses in electric networks, lack of intra-regioeégctric connections between the
three power districts of the republic, high costdidsel fuel for power plants and
primary energy resources, shortage of investmesgurees and inefficiency of their
use, low innovation potential of energy companesstence of cross-subsidization
of energy consumers, and lack of incentives to igdeenergy efficiency and reduce
energy intensity of the economy.

The relevance of the study of the theoretical arthodological foundations of
the electrical energy security of the northernaagind the insufficient knowledge of
electrical energy security make it necessary torckedor organizational and
economic mechanisms for ensuring electrical enesggurity and justify their
formation at the regional level with the considenatof specific aspects of areas of
the North. In order to achieve sustained economawth of the northern territories it
is necessary to develop effective organizationdl @onomic mechanisms to ensure
electrical energy security of the region.

The problems of energy security have been studigdnimerous research
institutes of the country, independent scholars experts. Currently, these issues in
the academic institutions of the energy complexRabsia are being dealt with by
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groups of scientific research institutions, suchthe Energy Research Institute of
Russian Academy of Sciences (Moscow), led by acami@mA.A. Makarov; the L.A.
Melentyev Institute of Energy Systems of the SB R&&I SB RAS) (Irkutsk), led
by Associate Member of the RAS N.I. Voropay; thstitute of Socio-Economic and
Energy Problems in North Komi Scientific Centertloé Ural Branch of the Russian
Academy of Sciences (Syktyvkar), led by Doctor afjlaeeering Yu.Ya. Chukreyev;
the Institute of Energy Strategy (Moscow), led byckr of Physical and
Mathematical Sciences Professor V.V. Bushuyev; Ittstitute of Economics and
Industrial Engineering SB RAS (Novosibirsk), led Agademician V.V. Kuleshov;
the Academician V. P. Larionov Institute of Physiaad Technical Problems of the
North (Yakutsk), led by Corresponding Member of RM3. Lebedev.

Significant contribution to the development of theory and practice of energy
security has been made by S.V. Biryukov, L.L. Byggat, L.Yu. Bogachkova,
V.V. Bushuyev, N.Il. Voropay, V.A. Volkonsky, L.D. itelman, V.P. Goryunov,
P.V. Goryunov, V.I. Denisov, A.M. Karyakin, S.M. iklenko, E.M. Kosmatov,
V.V. Kudryavyi, A.l. Kuzovkin, A.A. Kuklin, V.V. Kdeshov, V.P. Kutovoy,
A.A. Makarov, A.M. Mastepanov, L.B. Melamed, L.A.diéntyev, V.V. Morozov,
A.L. Myzin, A.S. Nekrasov, V.R. Okorokov, R.V. Olakov, N.A. Petrov,
V.A. Rylsky, V.I. Ryasin, V.A. Savelyev, V.V. Saykem B.G. Saneyev,
V.K. Sengachev, S.M. Senderov, G.B. Slavin, A.Poitfky, Ya.M. Urinson,
M.B. Cheltsov, Yu.K. Shafrannik, Ye.V. Yarkin andany others.

Considerable contribution to the development of theeoretical and
methodological aspects of the regional economie® lieeen made by the works of
the following scientists: A.A. Adamesku, M.K. BadmaN.V. Beketov, Kh.N.
Gizatullin, A.G. Granberg, Ye.G. Yegorov, E.l. Yafnov, V.D. Kalashnikov, S.N.
Leonov, N.V. Lomakina, P.A. Minakir, N.N. Nekraso®.S. Novoselov, N.V.
Okhlopkova, N.A. Petrov, A.A. Popov, N.M. RatnetAARumyantsev, A.l. Tatarkin,
D.V. Shopenko. From the standpoint of the theorjaafe power systems generally
recognized are scientific views of the formation tbé national fuel and energy
complex of scholars such as L.S. Belyaev, N.I. Yaso Yu.D. Kononov,
A.A. Makarov, L.A. Melentyev, A.S. Nekrasova, Yu.Rudenko, B.G. Saneyev.

Despite the enormous importance of electrical gneegurity for the regions and
the large number of scientific and practical stadia the problems of energy security,
some problems are not well understood and manytutishal and economic
challenges remain unsolved. For example, ther® ianalysis of threats to electrical
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energy security of a region in the North of Russia; electrical energy security
indicators have been identified for different regimf the country, approaches to its
assessment, etc. Problems of electrical energyrisedn the regions make it
necessary to select possible ways and effectius fobits implementation.

The great economic importance of solving the prosleof electrical energy
security of the northern region, the need to findchanisms to ensure electrical
energy security at the regional level, taking iatttount the specifics of the North
determined the relevance and the choice of tharelséssue.

The aim of the study is to provide a theoretical arethodological substantiation
and conceptualization of organizational and economechanisms to ensure the
electric energy security of the regions of the Rort

The object of research in this paper is the elegiténergy complex, the set of
interrelated companies providing generation, trassion and distribution of energy,
and the electricity supply system of the RepubfiSakha (Yakutia)The subject of
the study is the organizational and economic psEeof formation of electrical
energy security in the northern region.

The monograph explores the theoretical and metlogil foundations of the
regional electric energy security system; it presothe interpretation of the electrical
energy security of the region, establishes the ofleslectric power industry in
ensuring the reliable operation of the economytaedivelihood of the population. It
also sets forth the major issues and trends idévelopment of the regional power
sector. Considerable attention is paid to the mifleelectric power industry in
improving the energy security of the Republic okl&a (Yakutia) and economically
sustainable development of the region, includirgftiel-energy system.

The paper reflects the following aspects:

- it describes the theoretical aspects of energyedectrical energy security of the
regions; clarifies the concept of “energy securitidrmulates the concept of the
definition of “electrical energy security of the gien”, defines the role and
characteristics of the electric power industry loé tRepublic of Sakha (Yakutia),
identifies problems of the regional power sectohiolh are the main factors
threatening the electrical energy security of tleethrern region, for the whole
republic and for each power district;

- sets forth methodological approaches of formatidnthe electrical energy
security in the North, the concept of a prioritystgm to ensure the electrical energy
security of the Republic of Sakha (Yakutia) as @daof reliable functioning of the
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economy and the livelihood of the population of tieethern region, defines and
classifies threats to the electrical energy segwfithe Republic of Sakha (Yakutia)
and its power districts, develops, on the basisladsification of threats, groups and
composition of electrical energy security indicataf the republic, formulates the
basic monitoring facilities and indicative analysisoposes management practices
that can increase and ensure the electric ene@yigeof the republic and of its
energy regions;

- develops and formulates the conceptual framewafrkorganizational and
economic mechanisms to ensure electrical energyriseof the Republic of Sakha
(Yakutia); proposes improvement of the mechanistefines the conditions for these
mechanisms and the factors influencing them; pregptise conceptual scheme for the
implementation of the program complex of long-teraevelopment and
modernization of electric power industry of the Riejic of Sakha (Yakutia);
substantiates the creation of an investment fund tfee modernization and
development of the region’s electrical power sectdnose funds can be used for
deficit-free electric power development of the Morproposes organizational and
economic mechanisms of electrical energy secufifyowver districts of the Republic
of Sakha (Yakutia) to prevent and resolve secuttgats common to all energy
regions and specific for each power district inidlong electricity energy security of
the power districts of the republic; identifies ttey perspectives for the development
and use of renewable energy sources as a mechamigmsure electrical energy
security in the northern territories of Russia;

- establishes a framework for regulating electyidiariffs as an economic
mechanism to ensure electrical energy securithefRepublic of Sakha (Yakutia),
including the methods of pricing in the regionaatticity market; proposes means
for improving the tariff policy of the region antlé method of state regulation of
tariffs; estimates the effect of tariff policy ihe power industry of the republic on
electric power security in the region; develops ethrad of regulation of tariffs for
electric energy and presents in the form of a llghmd structure diagram; estimates
the impact of various scenarios of tariff changesh®e economy and social sphere of
the northern region, taking into account differenenarios for development of the
power sector;

- considers prospects for the development of éteptwer industry as a basis for
improving the electrical energy security of the Relr of Sakha (Yakutia): assesses
the economic potential of the Republic of Sakhak({i@); analyses prospects for a
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growth in consumption of electric energy in thedaerm, taking into account the
development of the economy of the region and adjaterritories; defines and
substantiates effective principles of regional stwgent policy in the electric power
industry of the Republic of Sakha (Yakutia); gives estimation of the social and
economic impact of organizational and economic rapidms to ensure the electrical
energy security of the republic.

The author expresses her sincere gratitude to DoftBconomics, Professor of
Academy of Natural Sciences and Academician ofttedemy of Sciences of Sakha
(Yakutia) N.V. Okhlopkova, Doctors of Economicspfessors L.A. Golovanova, V.I.
Denisov, V.R. Darbasov, E.l. Yefremov, N.V. LomakinN.N. Tikhonov, E.V.
Yarkin, Deputy of the State Duma of the Russianefatibn K.K. llkovsky for their
valuable advice and great support in my becomisghmlarly economist — a Doctor
of Economics — and in preparation for the publaanf this monograph.

*x *x *



CHAPTER 1. PROBLEMS AND THEORETICAL ASPECTS
OF ELECTRIC ENERGY SECURITY IN THE REGION

1.1. The essence of energy security and its importance
in the region

In modern conditions the main challenge facingdfage is to ensure the national
security (NS) of the country. In international ffee national security means (in
various wordings) the state of protection againgtrnal and external threats to the
well-being of the population, rights and freedonficitizens, economic prosperity,
sovereignty and integrity of the state, social potitical stability of society, and to
the national interests. The official definition thfe general concept of “security” is
given in the RF Law “On Security”, adopted in 1993ecurity is the state of
protection of important interests of the individusbciety and the state from internal
and external threats. The vital interests are afsetquirements satisfaction of which
reliably ensures the existence and the possililitprogressive development of the
individual, society and the state. Security thrests a set of conditions and factors
that endanger the vital interests of the individusdciety and the state [5].”
Essentially, this definition can also be appliedh® concept of “national security.”

The mentioned Law implies the need to balance tit@l nterests of the
individual, society and the state, and their muteaponsibility for ensuring security.

National security involves different types of seguyrincluding energy security
(EnS) of the country, since the energy industry emergy security are closely related,
as will be shown below, with many components ofamatl security. Based on the
above provisions, with certain reservations, we gayup all kinds of security into
three important areas:

- security of the individual, including health setyri

- security of society and the state;

- economic security, including resource security [20]

The first area includes energy-related environmemteustrial security, as well
as personal, property, health and epidemiologiead, The second area includes
energy-related social, internal and foreign poliojormation, personnel, and defense
(military), demographic security, security of thate border, culture security, etc.
Among the components of economic security, apamnfenergy security, we are

10
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mostly interested in general economic, financialeign economic, technological,
natural disaster, raw materials, water managenientr resource, as well as food
security.

Let us consider the energy aspects of nationalriggchly which we shall mean a
system of interconnection of the energy industiy mational security. In this system,
each relationship characterizes the influence (ot)paf the energy industry on the
level of one type of security (one component of MB)he reverse effect of the state
of any kind of security on the energy industry. ohtically, these connections are
shown in Fig. 1.1.1.

Types of security

Energy
security

Environmental

1 Production

] Domestic policy

— Foreign policy

Information

Social

Personnel

General econonic

- Foreign economic

— Financial

Components of
economic

security Natural disaster

] Technological

Raw materials

Labor resource

Water management

Fig. 1.1.1. The relationship of the energy industng types of security
(the structure of the energy aspects)
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OF ELECTRIC ENERGY SECURITY IN THE REGION

Energy security on the mega-level (global levelpisondition of protection of
our planet from global threats of exhaustion aruk lef fuel and energy resources.
Around the world, the explored reserves of fuebueses are diminishing due to their
high consumption. Thus, the consumption of oil aidproducts per capita in the
OECD countries over the past 12 years has increagdd®.4% - from 1742.5 kg to
1923.8 kg. Energy consumption as a whole has gexen faster: over 12 years from
4.1 tons (in oil equivalent) - up to 4.6 [75].

At the macro level (the level of the state) enesggurity involves ensuring
sustainable operation of the fuel and energy semtor the supply of the national
economy with its products, the achievement of stalports, but not at the expense
of the needs of one’s own economy in the fuel aretgy resources.

One third of world reserves of natural gas, 1/1018b coal and 14% of uranium
are concentrated on the territory of Russia [73thvthe country’s population of less
than 2.5% of the world’s population, its geologicaserves of energy resources are
estimated to be about 30% of the total world reseivis plain to see the key role of
the energy industry in the economy of any country.

In Russia, which possesses a huge potential ofjerserd fuel resources and an
enormous industrial, scientific and technical pt&nof the energy sector, it is
difficult to overestimate the value of the fuel aadergy complex (FEC) in the
national economy and its impact on the livelihood avell-being of the population.
The exceptional importance of the energy sectdnéneconomy and social sphere of
the country, gives every reason to place the isf@@ergy security at the level of the
priority tasks of the Russian stakér any country that depends on the energy factor,
energy security is also an indispensable condifanthe economic and national
security of the stateConsequently, in the system of national and ecoa@®curity
of the Russian Federation, energy security mustrimerstood as one of the most
important components of the state policy.

Energy security in the Russian Federation, in esseis aimed at creating
conditions for the reliable operation of all field$ the fuel and energy complex,
secure and quality power supply of the consumerth vithe best possible
implementation of the energy saving potential, utmainly determined by the
negative processes of economic, technical, techigalh and social nature in the fuel
and energy complex of the country [34].

For energy-exporting countries, including Russiagergy security, as a rule,
involves ensuring the sustainable operation offtieé and energy complex and the

12
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supply of the national economy with its producte achievement of stable exports
(but not at the expense of the needs of one’s aenany in energy resources), as
well as the creation of conditions for successfuhpetition of the country’s own
energy companies on foreign markets.

The most important component of energy security dountries with a small
amount of domestic fuel and energy resources (FERpeliability, security of
external energy supplies. The most important corapbrof energy security for
countries with a moderate supply of their own resesl is energy independence — the
ability to manage, in case of the loss or reductibexternal supplies, with its own
resources.

The problems of energy security at the meso-leradignal level) and micro-
level (the level of utilities), in our view, partitarly in terms of economic
development perspective of the regions will beconwe and more urgent, as we
should acknowledge the fact of uneven geographiisatibution of fuel and energy
resources in combination with social and econongiepgraphical, natural and
climatic characteristics of the regions as welltlas specifics of the operation of
territorial entities and energy enterprises. Todagre than ever, all the regions are
concerned not only with how to provide their temiés with energy sources, but also
how to do it at the least cost and with the gredtapact, therefore, with the most
efficient production and use of electric power.

In the northern regions there are objective problewith timely and full
provision of the economy and the population witkergy resources, which certainly
have a negative impact on the process of supplgmgrgy resources to different
areas of the countryn most cases, these processes are associateligiitoosts for
northern delivery, complexity and difficulty of detring energy to consumers,
difficult navigation conditions, inefficient deployent of energy resources,
remoteness of consumers from the energy sourcesTleése problems of energy
security are of paramount importance and relevémcthe economy and population
of the whole northern region and the country aaley so in the North the provision
of energy security is the main task of the statldévels of government.

Thus, we can reasonably argue that it is the reditevel where the main
problems of energy security of the country emeege] different scenarios of their
solutions should be proposed and implemented byethiens themselvesiowever,
it is impossible to solve all the problems, whidten have an objective character,
without government interventio.herefore, it is necessary to adopt and implement

13
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comprehensive programs for the modernization ameeldpment of the energy
industry of the Russian Federation and its regiomparticular.These programs, in
our opinion, should have the status of public doenihas a guarantor of the energy
security of the country and its regions, in pattcu

Before considering the concept of “energy secuyityShould be pointed out that
the “energy industry” (energy economy) refers, lo& one hand, to the “complex set
of processes of transformation and transmissianefgy from the sources of natural
energy resources to the receivers of energy inalsii.e. processes of
extraction/production, processing, conversion, dpamtation, distribution and
consumption of energy (fuel and energy resourdes)the other hand, the energy
industry is a “complex of interconnected systemssigting of a set of facilities and
installations for receiving, processing, conversimansportation, storage and use of
energy resources and energy products of all kimdiseé economy [20]. ”

The key role of energy industry in the provisioropkration and development of
the productive forces of the country, as well aslife of the population has led to the
introduction of the concept of “energy securityridegy security is a rather complex,
multifaceted concept. However, until recently, #sdconducted in the field have
been limited solely to the technical aspects ofpteblem, which, in general, fit into
the theory of reliability of energy systems. Ontythe transition period, due to the
worsening crisis in the economy, there emerged e rfer a broader, integrated
approach to energy security, taking into accouatitiiuence of the energy factor on
the economic security of the country and its regiorhis was due to the significant
infrastructural role of the fuel and energy comglexhe economy, predetermined by
the particular importance of uninterrupted satisfec of the demand for energy
resources - fuel, electricity and heat, without ahhit is unthinkable in the climatic
conditions of Russia to provide the livelihood bk tpopulation and the normal
functioning of the economic complex, as well asthy contribution of the fuel and
energy complex in the formation of the gross dommgsbduct (GDP) and the gross
regional product (GRP).

In contemporary literature there is no single iptetation of the term “energy
security”, but at the same time, it is possiblesitogle out several major and most
well-known approaches to this definition of the cept, which do not contradict, but
rather complement each other.

In the most well-known interpretation set out biestists of the L.A. Melentyev
Institute of Energy Systems (ISEM) of SB RAS, egesgcurity is defined as “a state

14
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of protection of vital interests of the individualciety and the state from the threat
of shortages in ensuring their needs by economjicfiordable fuel and energy

resources of acceptable quality, as well as froettineat to the supply of fuel and
electricity to the consumers [20 ].”

On the basis of the official interpretation fornteld in the “Energy Strategy of
Russia for the period until 2030”, approved by Feeleral Government on November
13, 2009 No. 1715-r, the country’s energy secusitgefined as “the state of security
of the country, its citizens, society, state andneeny from threats to reliable fuel
and energy supply. These threats are determinededtgrnal (geopolitical,
macroeconomic, market) factors, as well as by thadition and operation of the
energy sector of the country.” This state of pridtec corresponds under normal
conditions to the satisfaction of the needs of faell energy resources in full, the
required quality at economical prices, and in emecy situations — to the guaranteed
provision of the minimum necessary requirements.

In our opinion, this approach does not reflect #islity of consumers to
effectively use the energy resources received, ibuteflects the essence and
objectives of energy security more fully.

The World Energy Council (WEC) offers the followingterpretation of this
concept: “Energy security is a belief that energly e available in the quantity and
quality that is required in the present economiaditions.” Such a definition is
based primarily on the fact that energy securityoie of the most important
components of the national security of any counimgspective of each state’s
inventory of energy resources, available domedsyicahd imported from outside,
including those strategically important for thesenmtries.

Another important factor is the price of energy durcts for their customers,
respectively, in our opinion, it is necessary t@ament the definition with this
refinement: “at economically acceptable prices aitd energy resources of required
quality.”

In this context, it is noteworthy to mention théeirpretation of this definition in
the concept of energy security of the Tomsk regf@mergy security is the state of
protection of citizens, society and the state frihreats, caused by external and
internal factors, of shortages in ensuring theiasomable energy needs by
economically available resources of acceptableityuahder normal conditions and
under extraordinary circumstances [139].”
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This definition, in our opinion, focuses only oretteliability of power supply, i.e.
on the technical side of power supply.

Let us compare the formulations of the definitidri‘energy security” given by
the following scientists and experts:

- Ye.Ya. Sokolov, Doctor of Engineering, Profesagrderstands the concept of
energy security as “ensuring the sustainable operaf the fuel and energy complex
and the supply of the national economy with itsdoicis, the achievement of stable
exports (but not at the expense of the needs ofsomwn economy in energy
resources), as well as the creation of conditimrssficcessful competition of the
country’s own energy companies on foreign marke®l[.” This definition contains
a mention of competition of energy supplies (ecoicocomponent), but further it
focuses only on the technical component of secwitgupply of fuel and energy
resources.

- V.A. Savelyev, Doctor of Engineering, Professiifers the following definition:
“Energy security is the state of protection of intpat “energy interests” of the
individual, society and the region from internatagxternal threats. These interests
amount to the uninterrupted supply of consumerh w@ifordable fuel and economic
resources of acceptable quality [147].”

The last definition, in our opinion, more profoupdeveals the essence of the
concept by the requirement of uninterrupted enesgpply and protection of
consumers against internal and external threatsgtithe same time, the emphasis in
the definition is put on the technical side, i.a.tbe uninterrupted supply of energy
and fuel resources.

The main thing, in our opinion, is that all the idd#fons of the concept of
“energy security” describe it at the macro-levehieh leads us to an idea of having
to specify and complement it at the meso-level el w

Thus, V.I. Ryasin, Doctor of Economics, Profesdmlieves that “the energy
security of the region should be understood asctieracteristics of the fuel and
energy complex of the region, which determinesahgity of the complex on the
basis of the effective use of internal and exteraaburces to provide, in the context
of the economic development of the region, theabdd energy supply of economic
entities and the population.”

P.N. Maltseva, Candidate of Economics, AssociatefeBsor, offers the
following interpretation:“Energy security of the region is the state of potibn
against internal and external threats, corresponttinthe full satisfaction of the
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needs of the individual, business, society andett@omy of the region in the fuel
and energy resources in normal conditions and gteed satisfaction in a state of
emergency.”

In our opinion, for the regional energy sectorsitniecessary to strengthen this
definition with economic components of energy sigwand address energy security
with capabilities of the regional economy.

In our view, the regions of the North are bettesaled by the definition of the
concept proposed by Doctor of Economics V.I. Ryaagtording to which in order
to manage energy security in the region, firstlbfiais necessary to determine the
condition of the fuel and energy complex of theisagand the ability to attract
resources, as well as to conduct analysis of plessibnsequences of threats and
develop measures for their prevention and elimbmati

According to the “Energy Strategy of Russia for pregiod until 2030”, “ensuring
energy security is determined by the resource aBgueconomic accessibility,
environmental and technological affordability. Res® adequacy defines the
physical capabilities of the sufficient energy syppf the national economy and
population, economic accessibility is the profitipi of such supply at the
appropriate prices, environmental and technologiffardability are the possibility
of extraction, production and consumption of eneggources available at each stage
of technology and environmental constraints tha¢meine the security of operation
of energy facilities.”

From the standpoint of the dynamic developmenthaf économy and social
sphere of the Russian Federation territories, thpldmentation of scientific and
technical progress in the vital processes of imiasstand livelihoods of the
population that depend on advanced developmenadai eerritory especially in the
field of electric power, brings about a need torifyfathe definition of “energy
security of the region”, as well as, in our opinianneed for scientific definitions of
“electrical energy security of the region” and tadat to electrical energy security of
the region.” The latter is particularly relevant the northern regions, because that is
where the most pressing tasks exist to providevds region with electricity and
heat in the extreme climatic conditions.

So particular importance should be given to thefchrelaboration of issues of
regional energy security, both on theoretical aratiical levels.
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1.2. The role of electric power industry
in the regional economy of the North

The electric power industry plays a critical, camsty growing role in ensuring
reliable operation of the Russian economy, stresmitly its position in the
international arena and in addressing social issliee reliable operation of the
energy sector, without which it is impossible tdveoany of the problems facing
society in its efforts to raise the country’s eamyato a new level, is one of the key
elements of the national security in general.

In ensuring the long-term potential, the dynamiovwgh of the Russian economy
and its sustainable development a specific rofgdged by the power industry. It is
one of the budget-making branches of the fuel aredgy complex and life-support
system of the whole national economy. The reliaibié stable operation of the power
industry creates an industrial base for the rise@ddistrial production and ensures the
success of social and economic innovation-oriergéarms in the country.

The role of the electric power industry in the emmy of Russia is connected
with the solution of major economic problems. Byrsliving conditions of people are
dependent on the uninterrupted supply of elecgri¢itilures in the power supply, as
has been shown by the events of recent years, $en@us economic, social, and
political consequences. Secondly, the electric powelustry is an essential
productive resource used by almost any technolbgiceess. The role of the power
industry as a driving force of scientific and teiclah progress is very important. The
level of power availability largely determines tieehnological level of production.

The main product of the industry, electrical powsays a very special role in the
life of modern society, being not only the mostsatile commaodity, after money, but
also an irreplaceable resource in most manufagiyincesses, in the livelihood of
households and the social sphere.

The electric power industry is a subsystem of tt@nemy as a whole, actively
interacting with it. On the one hand, the power pames provide demand for
production resources, and thus actively influeheestructure of production, the level
of output and employment in other industries. Qadther hand, the development of
these enterprises are affected by domestic andnektdemand, depending on the
levels and structure of production, the technologgd, foreign markets, policy of the
government. Thus, the processes of restructurirty development of the electric
power industry, including the regional level, assential to the modern economy of
the country and its regions.

18



CHAPTER 1. PROBLEMS AND THEORETICAL ASPECTS

OF ELECTRIC ENERGY SECURITY IN THE REGION

The electric power industry, as one of the basientines of the economy,
amounted to 10.8% of the total industrial produttio February 2009 compared to
February 2009 - 10.8%. These data are presentEabile 1.2.1 and in Fig. 1.2.1.

Table 1.2.1

The structure of the Russian industrial productionand its changes in the years 1990-2009, in%

Structure Change
(In December 2000 prices), %
Branches of January| August |December
industry January|August|December February| 1990 - | 1998 - 2007 -
1990 | 1998 2007 2009 | August | December| February
1998 2007 2009
1 2 3 4 5 6 7 8
Industry, including by
. 100.0 | 100.0f 100.0 100.0 0.0 0.0 0.0
branches:
Electric power 70 | 130 88 | 108 60 = -42 2.0
industry
Fuel industry, 156 | 229 184 | 234 73 45 5.1
including:
Oil production 115 16.1 135 17.7 4.6 -2.6 4.1
Oil refining 2.0 2.8 2.0 2.6 0.8 -0.8 0.6
Gas production 1.0 2.4 1.6 1.9 1.4 -0.8 0.3
Coal industry 1.1 15 1.2 1.3 0.4 -0.3 0.1
Iron and steel industry 6.2 7.1 7.3 6.3 0.9 0.2 -11
Nonferrous metals |47 | g2 | 72 80 | 35| 10 0.8
industry
Chemicals and 52 | 53 6.4 5.8 0.0 1.1 -0.6
petrochemicals
Mechanical 205 | 168| 260 | 146| -127 9.2 -11.4
engineering
Forest, woodworking
and pulp-and-paper 5.8 4.0 4.1 4.1 -1.8 0.1 0.0
industries
Building materials 4.2 25 3.1 2.6 -1.6 0.5 -0.5
Food industry 12.3 13.0 14.0 17.8 0.7 1.0 3.8
Light industry 4.9 1.1 1.1 1.1 -3.8 0.0 0.0
Other 4.7 6.2 3.7 55 1.5 -2.5 1.8
Industry, including by 1645 10000 1000/ 1000 0.0 0.0 0.0
branches:
Raw materials 515 | 681 597 | 704 166 -84 107
industries
Processing industries 48.5 319 40.3 296 -16.6 8.4 -10.7

Source: The Institute of Economic Analysis Fund
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By February 2009, the share of the electrical power industry was 10.8% of the
total industrial production.

The Russian Federation Law “On Electric Power Industry” the last industry is
defined as a sector of the economy of the Russian Federation, which includes a set of
economic relations arising in the process of production, transmission, dispatching
management, marketing and consumption of electric power and heat, and as a basis
for the functioning of the economy and livelihoods.

= Electric power industry
= Fuel industry
« Iron and steel industry
Non-ferrous metals industry
Chemicals and petrochemicals
Mechanical engineering
- Forest, woodworking and pulp-al
" paper industries
" Building materials

Food industry
“Light industry

Other

o
T

Fig. 1.2.1. The structure of industrial production in Russia In February 2009, in %

The actual role of the electric power sector in ensuring economic security of the
country cannot be assessed unambiguously. On the one hand, it obviously has a huge
social and economic burden on the industry. The electric power industry is the only
sector of the economy, without whose products and services the population and all
the sectors of the economy cannot currently exist. We also should not underestimate
the contribution of the power industry in the overall economic situation, through a
centralized fiscal redistribution of incomes. On the other hand, a destructive effect on
the course of economic development is determined by periodic attempts to implement
in practice inadequate pricing policy by an increase in domestic prices to the level of
world market prices. We should not forget that the energy sector can also create
constraints to economic growth. Such constrains include: resource constraints;
structural constraints; environmental constraints.

Also, the power industry has a decisive influence on inflation, which is the most
important indicator of economic security. Since the late 1990s, one of the key factors
that the actual rate of inflation exceeded the planned parameters, was the dynamics of
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tariffs for products of natural monopolies, whosegs during that period continually
rose faster than those of the industry as a whbkitnpulse of growth in prices and
tariffs in the power sector is “transferred” to tbensumer market, mainly due to
increased cost of housing and utilities servicésg impact on the living standards of
the population is also obvious. Higher tariffs feectricity and heat, outstripping
inflation, have the most negative impact on thergsbsegments of the population.
For 30% of the population (43.6 million people) steare of the cost of utilities is
one and a half to two times higher than on averadeussia. As a result of rising
energy costs, its share in the structure of confompf the poorest groups of the
population increases, which negatively affectsrtiaglity of life. This occurs due to

the increase in electricity tariffs for the popidat (the electricity supply directly to

the public up is to 8-9% of electricity consumpdioas it occurs in connection with
the increase in prices for housing and other sesvand utilities, which account for
about 14-17% of electric power consumption. Assalteof rising prices for housing

and utilities services the incomes of the poor@8s fell by 4.6% in 2006 and 5.2%
in 2007, and almost half of this reduction in inens due to the increase in
electricity tariffs.

Social policy in the electric power industry shobkdaimed at ensuring a reliable
unlimited supply of electric power to the populatiof the country at affordable
prices. The pricing policy of the state in thedielf electric power should achieve an
acceptable compromise for the population betweeretel of energy prices and the
necessary investment needs required to ensurepiheduction of the fixed assets of
the electric power industry.

Social policy in the energy sector should alsoudel the implementation of a
package of measures to address the social probtetie electric power industry
itself (working conditions, work methods, trainiagd retraining, northern specificity,
etc.).

Recently, there has been an improvement of thatiitu in the power sector -
increase in the electricity production, the levélcash collections from customers,
strengthening payment discipline. The growth inceleity tariffs for industrial
consumers roughly corresponds to the dynamics efpitoducer price index of
industrial products.

However, the fundamental problems of the electovgr industry, already noted
back in the 1980s and developed during the posieSperiod, are still very far from
being radically and definitively solved.

21



CHAPTER 1. PROBLEMS AND THEORETICAL ASPECTS

OF ELECTRIC ENERGY SECURITY IN THE REGION

First of all, we should note that in the Russiaonemmy, as in most modern
countries, there is a close relationship between djinamics of electric energy
consumption and the rate of growth of gross domgstduct (Fig. 1.2.2.), but, on
reaching sufficiently high rates of economic growitie production and consumption
of electric power may increase significantly slowean GDP.
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—&— GDP growth rate —m— Electrical power consumption growth rate

Fig. 1.2.2. The dynamics of the growth rate of teieity consumption and GDP

The opposite is also true: during an economic domwnpower consumption is
reduced more slowly than GDP.

This regularity in the past decade most clearlyifeated in absolute terms, the
decline in production in the electric power indystras noticeably smaller than in the
economy at large. However, the electrical capazfit¢DP has increased almost 1.4
times higher and currently is 3-4 times higher thiaa level of the industrialized
countries. In other words, the initially low energfficiency in the Russian economy
in recent years has declined even further.

The industry of the Republic of Sakha (Yakutia)e afi the largest regions of the
Far Eastern Federal District (FEFD), has considerpbtential: it accounts for 47%
of proven coal reserves, 35% of oil and gas indtasbiberia and the Far East, 22%
water resources, 16% of Russian timber stocks.e@tlyr Yakutia provides 100%
extraction of antimony in the country, 98% diamand8% tin, 15% gold and 24%
diamonds output [156].
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The regional electric power complex is the most angnt resource and
infrastructure subsystem of the regional econonmg rEliable and efficient operation
of the electric power industry is the basis for iregressive development of the
regional economy and an essential factor in engutive quality of life of its
population.

The power industry as one of the basic brancheofiomy of the republic, as
well as a subsystem of the regional economy, péaysmportant role in achieving
economic self-reliance, maintenance of industitivdy in the economy, solving the
problems of regional self-financing and economieedepment of the northern region.

The power generation capacity of Yakutia was magngated in the period from
1970 to 1985, when the development of the elepwiger industry went ahead of the
other industries. Currently, the power grid of Y&#us an important part of the
electric power industry of the Far East of Russibout 40% of the territory (1222
km?) of the Republic of Sakha (Yakutia), inhabited dgyproximately 85% of the
population, or in 18 out of 35 administrative temial units (uluses), is covered by
the centralized electric power supply.

The peculiarity of the electric power industry Iretrepublic is that, using to 65%
of its natural gas, 17% of fuel oil and 43% of thal coal, it is an integrating part of
the economic activity of the fuel and energy complEEC) of the republic as a
whole. Therefore, any factors that affect the off@naand development of the
electric power industry, also affect the closebated fuel and energy complex in the
economy of the republic.

The basis of the regional power sector and systaking energy company in the
Republic of Sakha (Yakutia) is the Open Joint-StGcknpany “Yakutskenergo”.The
share of the company in the production of eledjriagh 2010 was more than 90%
(Table1.2.2.).In 2007 Neryungrinskaya SDPP became part of theCODEK” and
the proportion of “Yakutskenergo” decreased to 58962010. The share of the
Neryungrinskaya power plant in the electricity protion in 2010 was 32.3%, the
proportion of independent power supply sources (OJSakhaenergo” and depart-
mental power plants) in 2000 - 2010 was about 9%.
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Table 1.2.2

Power balance of the Republic of Sakha (Yakutia), Wh/year

Year
2000 | 2001 2002 2003 2004 2005 2006 2007 2008 20@H0 P2

Balance item

Production of
electricity, in total 7645.08091.38096.48096.18302.17724.57654.67334.87709.97047.77344.9
Including:
- “Yakutskenergo” 7059.77453.07504.27487.57690.46944.96825.54302.8 4106 |{3768.93812.3

- Neryungrinskaya

SDPP (a subsidiary o

DEK) 2271.92542.42161.22373.1
-“VGES - 3" 1.0 | 141.2| 224.5| 222.4| 426.8| 537.7| 501.2

(Vilyuisk Hydroelectrig
Power Plant)
- “Sakhaenergo” 284.4| 281.8| 276.1| 279.6| 398.0| 388.4| 388.9| 347.8| 321 |311.1|296.8
- Departmental power| 300.9| 356.5| 316.1| 329.0| 212.6| 250.0| 215.8| 190.0| 313.7| 268.8| 361.5
plants

Electricity received, in

total 168.9| 162.0| 161.9| 165.5| 178.2| 174.4| 172.7| 143.9| 148.9| 150.9| 148.7
Including:

- Magadan Region 148.9| 142.0| 138.0| 145.6| 157.5| 157.5| 154.8| 127.3| 131.5| 135.7| 134.5
- Chukotka 20.0 | 20.0 | 23.9| 19.9| 20.7 | 16.9 | 179 | 16.6 | 17.4 | 152 | 14.2

Autonomous Area 996.6/1440.61541.11511.11544.31173.4 882.1| 785.8|1017.1 784.3| 896.3
Output for FOREM
(Federal All-Russia
Wholesale Market of
Electrical Energy and
Power)

Consumption, total |6817.36812.76717.26750.56936.06725.56945.26692.96841.716414.36959.3
Including:
- auxiliary plant use | 418.8| 436.6| 418.5| 429.0| 427.6| 416.5| 431.8| 409.9| 376.2| 352.8| 362.0
- losses in electric
networks 840.2| 945.8| 866.5| 837.9| 919.3| 945.8| 970.6| 882.5| 898.3| 959.1| 964.6
- effective consumptiq15558.3 5430.35432.25483.65589.15363.25542.85400.55567.25102.45632.7

Source: Statistical reporting forms “Electricitylévace,” 6-TP
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The electric power industry of the republic at gresent stage is represented by
power plants with a total installed capacity ofeMW, including power stations of
the OJSC SC “Yakutskenergo” - 1,219 MW (49.6%), shbsidiary OJSC “DEK” -
618 MW (25.1%), by power plants of the OJSC “Sakieaigo” - 216 MW (8.8%),
the hydroelectric power plant Svetlinskaya of thdSO “VGES-3"- 270 MW
(11.0%). The share of hydropower accounts for 3808%he total capacity of power
plants, the share of power plants fueled by natyaal - 16.4%, coal power plants -
25.2% and diesel fueled power plants - 19.8%. ©ked tength of transmission lines
is more than 22,000 km.

The basis of the electric power industry of the ltd#jc of Sakha (Yakutia) are
the generating capacities of the Vilyuisk Hydroplan2 - 680 MW, the Svetlinskaya
Hydroplant - 270 MW, the Mirny gas turbine poweam - 72 MW, the Yakutsk state
district power plant - 320 MW, the Yakutsk thernmwer station - 12 MW, the
Neryungi state district power plant - 570 MW, théuBnan combined heat and
power plant - 48 MW, diesel power plants of the Of&akhaenergo” - 216 MW,
enterprises of electrical networks - 135 MW andeotlpower stations - 137
megawatts and distribution networks of the OAO AXakutskenergo”. The total
length of transmission lines is 22,509 km.

The installed thermal power of the sources of ti8O© SC AK “Yakutskenergo”
is 2,343 Gcal, the total length of heating systefrthe company is 902.09 km.

The four large power plants — the Vilyui and thetiaskaya HPPs, the Yakutsk
and Neryungri SDPPs — account for 84.1% of eldttrgeneration in the republic.

The four isolated power districts (Central, WestrtN and South) formed on the
basis of these four large energy capacities haarace area 3.2 million sq. km, the
installed capacity 1,880.8 MW and 0,006 km of electetworks per 1 sg. km.

In addition to the three local power districts (GCRUPD, SYPD) with centralized
power supply, isolated consumers of the Northemegpalistrict are serviced by more
than 250 small diesel power plants with a totalacity of 525 MW. The individual
electric power of a diesel power plant is from 80800 kW and more, the average
power of diesel generators is 30, 60, 300 kW arghtgr. The average cost of
electricity in the Northern power district rangesnfi 2 to 16.7 rubles per kWh.

Thus, the basis of the regional electricity seatbrthe Republic of Sakha
(Yakutia) are the power generation and distributimetworks of the OJSC SC
“Yakutskenergo”, whose share in the total eledfrigiroduction in the republic in
2010 was 52%.
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The effective energy consumption in the RepubliGakha (Yakutia) in 2000 -
2010 stabilized at 5.4-5.6 billion kWh/year (Takl@.3.).

In recent years, the power consumption in all ssctexcept for services, has
decreasedThis dynamics is explained not only by the strugfuwhanges in the
economy, but also by a change in methods of acomyrdas well as the introduction
of energy efficiency measures.

Table 1.2.3

Effective energy consumption of the Republic of Sdila (Yakutia), million kWh/year

Indicator Year
2000 | 2001| 2002 2008 2004 2005 2006 2007 2008 202910
Effective 5558.35430.35432.25483.65589.1{5363.25542.8 5400.55567.25102.4 5632.7
consumption,
total
Including:
- Industry 2966.83017.33128.23121.63199.1{2592.22812.82767.93190.7 3522.2 3703.3

- Transport and| 167.0| 153.0| 163.0| 149.0| 144.0| 143.0| 140.0| 133.0| 131.8| 168.3| 209.8

communications

- Construction 160.0 182.0| 178.0| 159.0| 153.0| 272.0| 156.0| 155.0| 153.2| 115.2| 77.1

- Agriculture 301.0{ 290.0| 273.0| 295.0| 347.0| 326.0| 347.0| 170.0| 191.6| 187.3| 188.6

- Services 797.0 853.0| 810.0| 896.0| 882.0{1184.001246.0 1435.01184.8 706.8| 683.4

- Population 1167.0935.0| 880.0| 863.0| 864.0| 846.0| 841.0| 739.6| 715.1| 755.4| 770.5
Source: Statistical reporting forms “Electricityléace,” 6-TP

The uneven dynamics of effective power consumpitiothe industry is due to
the high share of electricity used for the powet haat supply of the SC “ALROSA”
(Open Joint-Stock Company) facilities in Westerrkitia. In the near future all the
heat load in the settlement of Aikhal will be triereed to gas heat sources, resulting
in a further reduction of power consumption in ithgustry of the energy district.

The climatic features of the power system operation

* Winters are long and cold with little snow, and seens are short, in most of
the territory dry, hot;

e Temperatures fluctuate from — 65°C in winter andtap- 40°C in summer,
that is, the amplitude of the fluctuations in temapere is about 100°C;

« The average annual temperature at which the gedabgs is 10.3°C;

« The prevalence of winds of north-westerly direction

» Permafrost in most parts of the republic.
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The main differences between the operation of teetric power industry of the
Sakha Republic (Yakutia) and the power systemstloéroregions of Russia, and
especially, the northern territories of the FartEas as follows:

- Low-temperature operating conditions of the powystem;

- The isolation of Yakutia's power grid from the Ueifl National (All-Russia)
Electric Grid (UNEG), the presence of network ceaists, decentralized electricity
supply consumer sector;

- Avast area of service, a large number of instadieelrgy sources and coverage
of more than 70% of the republic’s territory by sbepower plants;

- The annual northern delivery of expensive diesel finrough a complex
transportation network;

- The monopolistic nature of the regional electricitgrket;

- The excess of supply over consumer demand forriégtin the three power
districts, except for the central power district e there is a great shortage of
electricity capacity;

- High cost of production of electrical energy, whieads to the loss of existing
and potential consumers in the republic;

- High degree of wear of fixed assets and the relategent need for
modernization of generating capacities;

- And the network system;

- The existence of cross-subsidies among energy nwrsuacross the power
districts of the republic.

The data from the above table 1.2.2. on the dyraofiproduction of electricity
in the Republic of Sakha (Yakutia) (2000-2010)eeflthe future growth of produc-
tion in accordance with the plans of large-scaletigment of mineral resources for
the next decade.

The high energy intensity of mining (diamond, cadll,and gas) industry and the
intensification of hydrocarbon fuel production frahe prospective deposits, as well
as of the diamond fields with difficult-to-recoveeserves determine the greatest
growth in electricity consumption in the republit the medium term. Due to the
rapid economic development of Eastern Siberia &iedRar East in the long term
after 2010 the republic is expected to have thehdsy growth of electricity
consumption - by 4.5 times the current rate. Enguthe growing demand for
electricity and increasing fuel and energy efficiens the most important strategic
goal of the republic’s development.
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So electric power as one of the basic branchefieftonomy of the republic
plays an important role in achieving economic selifance, maintenance of industrial
activity and economic development of the northegian. Stability and sustainability
of the regional economy involves proper functionimgl development of the regional
power complex of the northern region. In this regahe economic security of the
region is inextricably linked to its electrical egg security.

1.3. Electric power security of the region
as an economic category

The investigation of the nature and content ofdegory “energy security” has
shown that in the conditions of the northern regidhis especially urgent to
introduce the concept of “electrical energy seguwitthe region”. In many ways, it is
determined by the climatic conditions of the nonthareas in which the supply of the
economy and the population with fuel and electridgé a vital factor in their
existence. Therefore, in the conditions of the Nl provision of electrical energy
security is the main task of the state at all levafl government. According to the
“Energy Strategy of the Republic of Sakha (Yakuf@)the period until 2030”, the
main priority of the state’s energy policy in theoh of Russia is providing
consumers of the region with electric power segurit

The end consumers of the regional electric powetosare the natural and legal
persons who pay for the energy products - elegtrazid thermal energy, the price of
which includes such a component as a guarantagstdisable, reliable and sufficient
energy consumption - the cost of the electrical grosecurity of the consumer. Based
on the above, the electric power industry playsuaial role in the framework of the
energy and economic security of the region.

For the purpose of the study of the state of tleetdtal energy security of the
region it is necessary to clarify and define thaaspt of energy security and energy
security threats.

The key role of the energy industry in the provisid operation and development
of the productive forces of the country, as weltteslife of the population has led to
the introduction of the concept of “energy secUritiefined as: “Energy security is the
state of security of the country and its citizessgiety and the state, protecting their
economies from threats to the reliable fuel anadgnsupply [20].”
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This state of protection corresponds under normatlitions to the satisfaction of
the needs of fuel and energy resources in full, rtdgpiired quality at economical
prices, and during emergency situations — to tharajueed provision of the
minimum necessary requirements. This opinion, as nated earlier (p. 24), is
shared by a team of scientists of the L. A. Melentinstitute of Energy of SEI SB
RAS.

On the basis of this and the fact that energy #gchas other components —
electrical, heat, and fuel security of the regitine above definition of the term
“energy security” (pp. 24-27) can also be viewednfrthe standpoint of these
components.

For the regions of the North a key role in ensurugtainable operation and
development of the regional economy and the ligglds of people is played by the
electric power complex that provides the local reaiskith a specific product - heat
and electricity. The state of the thermal and postgrply system has a significant
influence on the formation of energy and econorhiedts and the electric power,
and socio-economic security of the region, esplgdiabse in the northern territory.

The analysis of the scientific literature has résgahat researchers examining
energy security issues, do not pay due attentidghdlectric power security issues.
It should be stated that there is no definitiontloé category “electrical energy
security of the region.”

In our opinion, the above definitions mainly talee@unt of consumer protection
against threats of shortage of fuel and energyuress of acceptable quality. But at
the same time, this definiton does not reflect angans of prevention and
minimization of all kinds of threats (including #ats of shortage of fuel and energy
resources, provided at an affordable price andityuadquired), the status and the
ability of the fuel and energy complex to provideehable power supply.

Therefore, the proposed definition does not desctite complexity of solving
urgent and strategic goals of energy security. @asethis conclusion, let us define
the concept of “electrical energy security” as &apto the region.

In our opinion, the ternfelectric energy security of the regionshould be
understood as the condition and capacity of thetete power industry through the
effective use of internal and external energy sesir¢aking into account the socio-
economic development of the region, to providerdfiable electric power supply to
consumers at reasonable prices and of requiredityual
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Thus, the study of problems, condition and charesties of the regional electric
power complex, its ability to provide consumershwélectricity necessitates the
identification of existing and strategic threatsdicators of the electrical energy
security, the assessment of negative effects oélgwrical energy security threats to
the economy and social sphere of the region. Tmraptish these tasks, it is
important to establish a terminological certairtgrifying the definition of “threat to
the energy security of the region.”

There are different definitions of the concept &dirto energy security.Thus,
we can mention the definition given by N.I. Vorop&M. Klimenko, S.M. Senderov
and M.B. Cheltsov: “threat to energy security” medne totality of conditions and
factors that create in the consumer systems of &mel energy supply extreme
situations that are dangerous for the normal fonatg of these systems and
affecting the vital interests of the individualcgety and the state [42].

This definition essentially repeats the one givethie RF Law “On Security” (in
the first part of Articlel and Article?) threat is defined as a set of conditions ane fac
tors that endanger the vital interests of the iiddial, society and the state.

One of the main reasons why we have to addresgritidem of determining
threats to regional electric power security is thet that in recent years there has
been a trend for growth in the number of accidestige to the high level of
depreciation of fixed assets, leading to a halt atappage of power supply to
consumers of the northern region; lack of intrdemlgl transmission lines between
three power districts of the republic, which ishaetit of freezing facilities of life
support and livelihoods; acute shortage of investmesources and under-funding of
investment in the development and modernizatiorthef electric power industry
exacerbate the condition of the electric energyisigcof the area. One of the major
constraints of economic development in the cendiatrict of the republic is a
shortage of installed capacities of electric power.

This circumstance undoubtedly makes it urgent teestine problem of electrical
energy security of the region, identify and prevpossible threats to the stable
operation of the electrical power industry, sohiis tregard it is necessary to introduce
the concept of “threat to the electrical energységof the region.”

In our opinion,the threat to the electrical energy security of the feg should
be understood as a set of conditions and fact@ditg to the cessation of electricity
supply in the region and the emergence of critematl emergency situations that
cause damage to the population and the econonthedbtal territory.
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Ensuring electrical energy security involves thenitification and systematization
of events that are either directly or indirectlyymmse a threat to the electric power
industry and the process of power supply to theionat economy and is
accompanied by the emergence of critical and emeygsituations both in the
electric power industry, and with consumers opitsducts.

Impacts on the process of reliable electricity congtion supply have a different
nature or cause: under-delivery of fuel for powkm(s, lack of material resources,
limited production capacities of the systems asesult of internal social and
economic reasons, the failure of equipment duempraper actions of personnel,
industrial accidents, natural disasters.

On this basis, in order to ensure the electric ggnsecurity it is necessary to
analyze the possible causes of manifestation ¢&iceimpacts or major threats, the
result of the implementation of which is the impantthe electric power systems.

The results of the study of various theoreticalnfiations of energy security,
including electrical energy security, devoted te #lectric energy security of the
regions, especially in the North, helps us to idgrthe problems of ensuring that
security and to determine the most important tkreat the electric energy and
economic security of the region, as well as to prahese threats by certain
characteristics.

1.4. Problems of electric energy security of northern region

Major problems facing our Republic, like any otarergy-isolated North region,
are dictated not only by harsh climate conditiomsl @xtremely low density of
population, but also by aggregate factors, whidahatieely influence on economical,
financial, and technical circumstances of eleariergy industry.

Problems of electric energy security and suppliooél economy and population
occur primarily in those regions, where they amhtmlogically isolated (or have
poor connection) exist from United national elagtinetwork, such as Northern
territories of the Far East including the RepubfiGakha (Yakutia).

Social and economical features of Yakutia are Wilthg: vast geographical
distance with difficult accessibility; long distaax among settlements; poor
communication networks and systems; seasonal fuel mnaterial-equipment
transportation scheme complexity; low density opyation. Extreme climate and
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environmental conditions of Yakutia and High Nogfgravate security issues in
large measure, thus exacerbate the security of painof power consumers of the
Russian Federation.

Obviously zone-based electric energy complex is dbenecting network and
basic development economy branch of the RepubliSakha (Yakutia); it provides
the development of the whole fuel and energy compie¢he northern territories and
establishes comfortable inhabitancy to populatiénhigh north region, whereas
energy procurement remains as special criticaltgures

Electricity supply system of the Republic of Saklakutia), as it mentioned
above, is objectively divided into four independenergy supply regions, which are
not interconnected among each other and with thedimational electrical grid
(UNEG): Western, Central, South-Yakutian and Nartrenergy regions.

Four energy regions in the Republic is occasionedgecific features of energy
provision in Yakutia such as provision by technadadly energy consumers isolated
from each other as well as with independent suppiyce.

Consequently, electrical energy complex of the Répwf Sakha (Yakutia) from
the very beginning of construction of technolodicalkolated from each other
electricity producing plants is objectively dividedo four Power Districts:

- Western Electricity District (WED) - connects Ayd-Udachny, Mirny, Lensky
industrial hub and group of Vilusk agricultural i@gs. The main sources of energy
are Vilusky Hydro Power Station (HPS)-1 and HPS“Pakutskenergo Corp.”,
Vilusky HPS-3, ALROSA Corp. Mirny TPP (GRES - Pdia¢d thermal power
station) and Lensky Diesel power station (DPS)used as an alternate source of
electricity in the structure of Western Electriogsid.

- Central Electricity District (CED) - connects ¢eh industrial hub and groups
of central regions including regions of the Repuldn the other side of the river
Lena. The main sources of energy are Yakutsk TPRE® and Yakutsk TPS
(Thermal power station).

- South-Yakutia Energy District - connects Southkittza industrial hub. The
main sources of power are Neryungri GRES and Chulfiis.

- Northern Energy District - connects plants whigtovide function of the
autonomous Diesel power stations in the northegioreof the Republic.

From the beginning of 90s of the "2@entury high deterioration rate of main
energy funds is explained by serious underfundinBawer System sector. Lack of
private capital of “Yakutskenergo Corp.” got wolst low paying capacity among
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consumers. So, in 1998 cash payments constitutgdld@o from all served energy.
Others are — barter trade, set-offs and enormabsifies to Power System plants.

General decline of economy badly affected on mashicapacity condition of
“Yakutskenergo Corp.” Absence of vital parts forimtaining production facilities
working, without mentioning their upgrade and replaent, brought to equipment
deterioration and function disability. Long expédibn of production facilities for 35-
40 years needs enormous material expenses fori¢cathetooling and modernization.
In spite of highlighted circumstances, the Republiavestment budget material
expenses for “Yakutskenergo Corp.” are not pledgidrting from 2002 there is
vital shortage in funding of Federal Targeted Itwesat Programs for Power System
plants from federal budget. Because of limitedrassarket, outbound investment
receipt is hardly probable too. There are only footprofit, but socially oriented
investment projects here. Therefore, one of thenmsources of income for
appropriate functioning Electric Power System, wwhimeans security of the
Republican Power engineering, electricity and Haaffs still remain. Nowadays
Energy Company tariffs consist of just 8.4% of talptontribution, and from them
the main part of capital contribution — 7.8% - géasamortization and only 0.6%
happens to be profit. Existing severe tariffs festms definitely make investment-
driven development unachievable.

Subsequently, this analysis of nowadays Power Bystk Yakutia detected a
wide range of weaknesses and problems illuminatiitigzal situation in the field and
treats for the Republican Power System security.

Meanwhile many problems keep going in Energy sysiérich can be a limiting
factor of stable economy development in the Repubfi Sakha (Yakutia) and
important problems solution for Power engineeriagusity:

- Lack of inner regional electric power transmissitines among three
technologically isolated areas of the Republic. 9a8en of economic sector and
population of Northern region can take place, whichuld result in significant losses
in all spheres of life support facilities can happke can happen if the accidents at the
energy plants occur, consequently, in the restrictr termination of power supply
of local territory, with absence of reserve enesgpply and inner-regional energy
network among three technologically isolated eneegyjons.

- High level of deterioration on electricity genteng equipment, electricity lines,
electrical substation. The technical condition igedl capital assets is characterized
by a high percentage of deterioration: it is mdnant 55 average %, including
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deterioration of electricity lines - 75%, heat netis - 51.2%, power and other
equipment - 60.5%; substations - 81.4%, machinerg aquipment - 61.9%.
Therefore, the most of fixed capital assets hagwatechnology level; the further
exploitation involves a high cost of resources #redaccident risks;

- High losses in the electricity lines due to hidéterioration and low pass-
through function of lines losses is 17% average ram@JSC “Yakutskenergo”. In
Western Electricity District on ETL “VES” due todopass-through function of lines
losses reach 32 %, that is why more costly souofemnergy work on diesel fuel
work, leading to unnecessary increase in the costeatricity production costs. At
present, such state of electrical networks requinesediate reconstruction and
construction of new power lines;

- Lack of full funding for the repair of power plan leading to high rate
deterioration of equipment determines the probighilf recurrence of mass accidents
in cascade development, increasing the threavétiibods in the northern cities and
villages;

- Financial level of Power System companies provédéution only for the
current problems of production activity and withautestment it doesn'’t allow us to
solve the problems of long-term production;

- Acute shortage of investment resources and umdgirig of capital investment
for the construction of energy-efficient units betPower System industry leads to
the problems of incomplete construction, as wellsappressing development of
Power System and economy of the region, exacerpdtie threat of Northern
Territories Power engineering security;

- Delivery problems of diesel fuel for the Northgoower stations in isolated
communities have a complex transport infrastructiiteus, the weight of the fuel
component in the cost of electric power in Northefgy District of the republic
reaches up to 65-70% due to the high cost of inepodiesel fuel. It should be noted
that for the power district 94% of “Yakutskenergotal diesel consumption and 76%
of the consumption of electric power is accountedtfie budget sphere of housing
and communal services;

- High specific fuel consumption and the cost @fctiicity production, irrational
modes of operation of the equipment reduce econperfiormance and efficiency;

- Energy consumption is sharply reduced by diamiing and energy coal
enterprises in the western and southern partseof #kutia;
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- Growing shortage of production and margin powemetgy) in the central
energy region of the republic today is one of tha@nrsuppressing factors for the
development of the economy;

- Geographical dispersion of decentralized consarared low power loads cause
a number of problems associated with the religbitif electricity supply to
consumers;

- Major organizational problem of managing the Po®gstem industry of the
republic is the lack of an effective control medlsam to Energy company OJSC
“Yakutskenergo” due to the loss of management ftbencentral government sector
of the state power (on 01.01.2011, the state-ovafidldle Republic of Sakha (Yakutia)
shares are 1.31%);

- In the republic there is medium single tariff felectric energy, where high
expense of economically justified diesel powerftasi distributed among the other
groups of consumers, which determines the needcifoss-subsidization among
consumers of power regions of the country. In 2@LMsidies for diesel Energy of
the Republic of Sakha (Yakutia) reached 3.5 bilkm main price charge falls to the
industrial customers.

Existing problems in Power System engineering & Republic of Sakha
(Yakutia) are main factors, leading to the secunitghe Power System engineering
of the northern region and having common charaattesi to all energy regions and
the specific problems for each power districtetisbelow in Table 1.4.1.

Consequentlynowadays identified specific problems of electrimver of the
Republic of Sakha (Yakutia) in energy districts ao¢ consistent with the objective
of further development of the economy of the teryitand ensure the safety of its
electricity system. To solve the running problemsdnsuring electricity security of
the Republic of Sakha (Yakutia), apart from idemtify the determining role of
power and importance in the national economy, deteng of the socio-economic
nature of the Electric power system security of tfwethern region, the existing
problems of development of electric power indusifythe republic and security
arrangements of its electricity security there &ed to develop aspects of the
formation and organizational and economic mechasienensure electricity security
of the regions of the North and the determinatibthe prospects of the industry as a
basis for improving the electricity security of ttegion of the North.
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CHAPTER 1. PROBLEMS AND THEORETICAL ASPECTS

OF ELECTRIC ENERGY SECURITY IN THE REGION

CONCLUSIONS ON CHAPTER 1

1. Theoretical aspects of energy and electricity sgcof the regions have been
revealed.

2. Regional electric power system is the most impdértasource and infrastruc-
ture subsystem of the regional economy. Electriwd?andustry as one of the basic
branches of economy of the country, as well asgoairsubsystem of the regional
economy, plays an important role to achieve econdnmdependence, maintaining
production activities in the economy, solving thielgems of regional self-financing
and economic development of the northern regiotiaBle and efficient operation of
power is the basis for the progressive developroétitie regional economy and es-
sential factor in ensuring the quality of life & population.

3. The role of electricity in economy of the northeagions is linked with solv-
ing of the major economic problems of the RepubfiSakha (Yakutia). Firstly, un-
interrupted supply of electricity is dependent aningy conditions of people in the
north region. Secondly, electricity is an esseritiplts used by almost any process.
Thirdly, within current market conditions the deygnent of regional economy en-
courages faster development of Electric Power emging.

4. Investigation of the essence and content of thegoay “Electric power securi-
ty” is specifically significant for the northerngiens as the most pressing tasks are to
ensure the wider region with electricity and warrmthextreme climatic conditions.
Correspondingly, particular importance is in thesba design of the regions electric
safety issues both at theoretical and practicalllev

5. While positioning dynamic development of the ecogaand social sphere in
regions of the Russian Federation by implementatioscientific and technical pro-
gress in the vital processes of each territory stiiles and livelihoods that depend on
advanced development especially electricity, the@ need to clarify the definitions
of “Power system security” and “energy securitytlé region” and also, as we be-
lieve, there is a need for scientific definitiomgplementation for “electricity security
of the region” and “the threat of electricity satpof the region.”

In our opinion, under the threat of electricity wety of the region it should be
understood a set of conditions and factors, wheeld lto the cessation of electricity
supply in the region and formation critical and egeacy situations that harm the
economy and the population of the area, and cankesa cause of their destabiliza-
tion.
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6. Power supply of the Republic of Sakha (Yakutiaplgectively divided into
four independent energy power region (Western, i@erouth and Northern Yaku-
tia) due to a particular feature of the regionalvposector as the exercise of power
supply energy sources technologically isolated feaoh other.

7. Determined the problems of the regional power seate the main factors
leading to the threats of the electricity secudfythe northern region in the whole
country and for each energy area.

8. Solution of the accumulated problems of ensurirggtekity security of the
Republic of Sakha (Yakutia) is required to develbp methodological approaches
and the formation of organizational and economiaimaisms to ensure electric
power system security of the Northern regions, ali as the determination of the
prospects of the industry as a basis for ensuravgeP engineering security.

*x Kk K
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CHAPTER 2. METHODOLOGICAL APPROACHES OF ELECTRIC SYiEM SECURITY
IN THE REGIONS OF THE NORTH

CHAPTER 2. METHODOLOGICAL APPROACHES OF
ELECTRIC SYSTEM SECURITY IN THE REGIONS
OF THE NORTH

2.1. Conceptual approaches forming electricity security
in the region

To solve the problem of providing electricity satuiof the Republic of Sakha
(Yakutia), it is necessary to develop an integraieacept for electric power security
including both strategic and operational objectieéshe country. Nowadays, there
are several specific projects aimed to solve rebedr problem. Thus, strategy
questions for energy security are considered irctimeept of energy security of the
Tomsk region, the strategy of development of tiye @i Novosibirsk, in a number of
scientific researches and designs of institutes amdpanies from other regions of
Russia.

To determine the conceptual basis of priority eleity security ensuring of the
Republic of Sakha (Yakutia) and its energy regiasns factor of reliable functioning
of the economy and livelihoods of the region astele one should consider the
current power supply network of the Republic, adl we the changing trend in the
production and consumption of electricity in thgioa.

As it was mentioned above, generating capacity @disttibution networks of
0OJSC “Yakutskenergo” are the basis of electric paweustries in the Republic of
Sakha (Yakutia). Power supply of most consumersismiated from each other by
large and small energy sources, for example YakytsK PP, cascade of hydropower
stations in Vilyuysk region, Neryungrinskaya TPRlanore than 600 diesel power
plants in the Arctic Circle of the country (see Wrig 2.1.1). In general, production
and consumption of electrical energy can be divitkd four distinct energy zones
(Power Districts), which are not integrated to calited electric line of the Russian
territory.
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Figure 2.1.1. Electric Energy supply in RepublicSafkha (Yakutia)

In our opinion one should again emphasize objegtiygevailing zoning of
electric power in the republic, which is determirdspecific features of electricity
in Yakutia, where electricity supply of local consers is performed by
technologically isolated from each other energyrses; as well as by autonomous
power plants.

In recent years according to above mentioned shasbut power consumption
evaluation in the country, the decline in all sestof the economy of the northern
region, except for the service sector, is registefienis dynamics is explained not
only by structural changes in the economy, but dgoa change in accounting
methods, as well as the implementation of meadaremnergy efficiency.

Researches in causes of crisis situations in tiaepof the republic have shown
that the main causes of threats to security otrédéty are following:

- The physical and moral depreciation of fixed &ssnd an urgent need to
replace them;

- A huge deficit of investments for modernizatiorenovation and the
construction of new energy facilities;

42



CHAPTER 2. METHODOLOGICAL APPROACHES OF ELECTRIC SYiEM SECURITY

IN THE REGIONS OF THE NORTH

- An increase in prices for primary energy sour@issel fuel, natural gas and
coal), correspondingly growth of tariffs for elécity and thermal energy;

- Growing shortage of production, reserve capaaity energy in the central area
of energy; sharp decline in energy consumptiorheénWestern and Southern energy
districts by diamond and coal mining enterprises;

- The current system of cross-subsidization of aoress;

- Non-payments crisis.

These threats cause lowering of Power system esrgirgesecurity confirm the
poor safety of the republican electricity systerhjalu, in its turn must be understood
as a warning for possible local and global crisesjdents, failure to supply fuel to
the settlements, and so on, and consequently, bd@seegative consequences,
expressed by stop activity in economy sectors drd public, and therefore, in
significant damage to the economy of the Repulfli8akha (Yakutia).

Feature of Electric supply system in republic is iategration element of
economic activities of the fuel and energy comgsxvhole with using up to 65% of
natural gas, 17% diesel fuel and 43% power-gemgratbal. Consequently, any
factors influencing to functioning and developingy electricity system are also
closely related with fuel industry sector and ecop®f the republic.

In this situation the objective question arises:owh responsible for power
system security in the republic? The responsibftity power system in the country
attached to Unified Energy System of the Russiastefaion, the responsibility for
the regions lies on corporate institutions of Hiectenergy supply involving
government and regional state authorities (sharetifm of the Republic of Sakha
(Yakutia) consists — 1,34%).

As a result of the reform out in the electric eyesgpply of the country carried
in the federal level vertically, the Unified Ener§ystem of the Russian Federation
integrated holding company does not currently sxist the regional level instead of
common corporate institutions in the market of gleenergy (power) horizontally
enlarged generating companies have appeared, whidrantee supplies of
provisions (energy supply companies), territoriatl gorganizations, entities of the
supervisory control, etc. This vertical separatioh companies provides the
development of competition in production, thathie generation of electricity with
the formation of corporate institutions in compe&t environment for attracting
investment; liberalization of tariffs in the whoeds and retail markets of the energy
(in the wholesale market price zone ); state ownpri infrastructure projects and
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state-regulated access to networks; electric ensadgs by trading on competitive
tenders and through direct contracts in the whi#deserket; the obligations of the
regulated guaranteeing suppliers (energy supplypeoirs) for the servicing liability
of every consumers’ applicants.

Ensuring the implementation of solutions of ownaloproblems, a separate
power energy company can't solve the problem witlygmvernment assistance even
if it wishes. Obviously, in this case the repuhtichody of state power takes
responsibility. It is government of the Republic 8bkha (Yakutia) which is
responsible for the stable functioning of its eangp which cannot be achieved
without the already developed advanced energy tndublence, there is need to
create appropriate public authority of the Repuldic Sakha (Yakutia) in the
represented the Ministry of Fuel and Energy resssirof Republic of Sakha
(Yakutia), which must accomplish the following task

- Analysis of the electric power industry in thegian, taking into account its
technical and economic aspects;

- Coordination of the various electric energy sypmmpanies and the needs of
the economy of the northern region with taking iat@ount its development;

- The anticipatory control actions adaptation oa garameters of the electric
power security taking into account the effectsxdémal and internal environment.

Terms of electric power industry of Yakutia and gasses of its reform without
taking into account regional peculiarities can eatbreats to its security and
reliability of electric power supply to consumerstioe northern territories. This is
unacceptable because of the threat especially stalulBzation of social life and
significant economic losses in the region.

Based on the above, we believe that use the tashspiring electricity security of
the region based on reliability and efficiency imypgment of the power system
should be the priority of the state energy polinythie harsh environment of the
northern territories.

An approach for the prevention and elimination lokats to energy security in
the region proposed by E.A. Malyshev PhD of ecomahgciences and chairman of
the Permsky oblast Committee on Energy can be adopt the basis of electric
energy system security formation in fuel and energmplex. It consists of six
successive stages [96]:

Stage 1 - the analysis of the peculiarities andlpras of consumers’ power

supply;
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Stage 2 - identification of threats and their copsmces, the development of
indicators for each of the threats and managenemtintques that can enhance the
security of electric power in the region;

Stage 3 - development of the territorial programetsure the reliability and
development of the energy power system;

Stage 4 - evaluation of order priority in fundingh@ng power generating
facilities;

Stage 5 - identifying mechanisms and sources of enmizhtion programs
funding of electric power equipment;

Stage 6 - the conclusion of the agreement on faiahcing of programs for the
prevention and removal of threats to security eticity in the region.

Table 2.1.1 reflects proposed Concept of prioritieéectric power security of the
Republic of Sakha (Yakutia), which can be represgtas a conceptual framework in
the application number 4.

The first stage— rating of the safety of the electric energy siégun general,
including its security in energy districts, in taeas where you should first assess the
characteristics and problems of consumers’ powpplguand then identify a list of
possible threats to the electric power and relatditators of safety.

The second stageis the development of scenarios to ensure powstesy
security of the republic.

The third stage is the choice of prioritized ways for developmehthe power
system in the republic.

The fourth stageis the implementation of the scenario to ensueetet power
security of the Republic.

Table 2.1.1

Concept of prioritized maintenance of electric enagy security
in the Republic of Sakha (Yakutia)

Ne Stages Main directions

2 3

1. |Rating of the safety of tiRating of peculiarities and problems of power syppl
electric energy securitpf|ldentifying of the main types of threats to thewsdy of eac

the republic as a whalpower district of the republic. T

including energy areasf/Development of indicators of the electricity seturdf each

the northern regigenergy districts of the republic.

(normal, crisis, pre-crisis)|Monitoring indicators of electricity power systesecurity o

each energy districts of the republic.

Determination of the value and the level of saffdy each

energy districts of the republic.
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Continuation of table 2.1.1

2. |Development of scenariThe development of actions to reduce the impaad
to ensure power syst¢neutralizing significant threats to the electrioygo systenfor
security of energy districeach energy districts of the republic.

of the republic. Prediction of electric power system developmenejsublicfor
period 2020-2030 taking into account the socio-ecun
development of the Republic and its Municipalities the
Republic of Sakha (Yakutia).

3. |Choice of prioritized wayScenarios for power system development of the depub
for development of thincluding energy districts.

power system in thCross-regional, intra-regional and intstricts electricit
republic including enerdtransmission lines.

districts. Techno-economic requirements evaluation in investme
financial, material and human resources nebdsifess case f
investment projects).

Mutual interests agreement of energy companiéth the
Government of the Republic of Sakha (Yakutia), udahg the
administration of the municipalities.

4. |Implementation of thEvaluation of order in funding among power geneg
scenario to ensure elecifacilities.

power security of thDefinition of organizational-economic mechanisarsl source
Republic and its engy|of funding for the modernizatioand development of pow
districts. system.

Power system security monitoring.

Investment projects realization.

Thus, Concept of prioritized electric power seguof the Republic of Sakha
(Yakutia) (Yakutia) is represented as a factorebfable functioning of the economy
and the livelihood of the population of the northezgion.

2.2. Monitoring and indicative analysis
of the electric power security of the region

Monitoring and an indicative analysis of the eliecprower security should be the
most important component in power system securignagement of regions and
basis of information support of these activitiesefie is a necessity for establishment
of special monitoring system of power system ségufihis system must have rigid
principles in an adequate level for being calitdtate variety and complexity of the
causes and factors that form the condition of tbetec power security.

46



CHAPTER 2. METHODOLOGICAL APPROACHES OF ELECTRIC SYiEM SECURITY

IN THE REGIONS OF THE NORTH

These principles of monitoring and indicative asayof the electric power
security of the region must include [20]:

1. Power system safety management tasks are sohtedito common problem
of electric energy security management.

2. Power system safety monitoring in the region emldistry-specific reflection
of the problems in energy industry and their intéoen with related industries of the
fuel and energy sector in the local economy.

3. Safety monitoring hierarchy structure, its mamagnt compliance to territorial
and industry levels of FEC region.

4. The continuity of processes and phenomena fiiion, which determine
the threats of electric power system and econostargy.

5. Predictions in accounting processes of regioglalctric power system
development, which reflects the properties of higime delay in industry
development.

6. Maintenance of complexity of the actions foretits neutralizing to the
security of electric energy coupled with the efeict power system.

7. Maintenance of methodological approach unitp@ple in indicative analysis
electric energy security of the region.

8. The principle of priority of regulatory, orgaational and economic methods
and mechanisms in management and security of ielgctwer of the region.

According to the enlightened principles, monitorimgnagement for electricity
security in northern territories should be impleteenin unified governmental
territorial and industrial monitoring systems o€ thconomic security of the region.

Aims of monitoring and indicative analysis are éoling:

- identification of compositions, features, appeaes of existing and predicted
threats to security of electricity system;

- estimation of the current and expected levelletecity system security of the
region;

- verification and choice of actions and managemgrsctices for threats
preventions in the region power system.

Monitoring and indicative analysis of the electpiower security of the region
consists of 3 components:

1. Continuous (systematic) surveillance and trackihgrocesses and states from
the standpoint for identifying threats to the powssstem security in two areas:

47



CHAPTER 2. METHODOLOGICAL APPROACHES OF ELECTRIC SYiEM SECURITY

IN THE REGIONS OF THE NORTH

a)Energy supply area is an electric energy systemvepsystem, sets of interre-
lated companies providing generation, transmisaiwth distribution of electric ener-
ay;

b)Energy consumption area - sectors of the economytenpopulation.

The proposed monitoring is carried out on the badicurrent observations
(factual evidences) for already implemented or iment threats to electric system
security, as well as on the basis of predictiontlier economy and the power system
to determine the expected threats.

2.Rating or estimation (based on the results of ilse domponent) of power sys-
tem threats indicators of the region as a systenmdi€ators characterizing of the
level, composition and degree of appearance ofraitg security threats.

3.Comparison of indicators values with the systenitotritical values (thresh-
old, risky, maximum allowable) and also resultingni comparison conclusions and
recommendations.

In the process of analysis of the electric poweusgy it is important to identify
those groups of properties, phenomena and proceélsaesollectively reflect the
sensibility of the environment (economic, sociahtural systems) to the electric
power security threats, and therefore, must aobgests indicative analysis.

It is rational to distinguish three types of sutljeats as the objects of monitoring
the electricity security of the region:

1.The degree of economy and social services satisfeitbm electricity usage.

2. Stability of electric power development.

3.The degree of negative impact of electric energyirezering on the environ-
ment.

Due to criteria of energy safety management thendtion of indicators is
reasonable to perform by monitoring objects typleenergy power in the region. In
this regard, we distinguish the following groupsraficators:

- electric energy provision of to the region;

- power and capacity balance;

- provision by fuel;

- basic production facilities;

- economics and finance.

In the diagnosis of the republican territories & telectricity security it is
appropriate to highlight three main principles @itimg: normal, pre-crisis and
recessionary.
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Classification of normal concerns conditions in ethiall or substantially all
remain acceptable indicative values preserve aabkptvalues, which correspond
with normative or desired threshold indicator vatueslightly deviates from the latter.

Pre-crisis state is a condition in which there isclaar risk of failures or
malfunctions can occur close to the threshold livsilues indicators in the power
system of the region.

Recessionary state is characterized by seriousrdailin power system beyond
accepted threshold limit values and threatens #fe speration and sustainable
development of the region's electric energy. Thimgsness of the recessionary state
is in the need to apply emergency measures to setmtion an acceptable recovery
state. The state of recession is accompanied [at ggonomic losses and often need
external assistance for the rapid and effectivpaese to electric energy security
threats. Phase of the crisis is characterized $igrdficant deterioration in the overall
security of the electricity situation in the region

Realization of energy system security indicativalgsis in contemporary stage
should be subordinated to the overall goal of nwiriy — the formation of a state
control market system and regulation in the eleityrindustry.

A key point in the monitoring system is occupyirg énsure energy system
security, its diagnosis consisting from recognitaond classification of the economy
and power states (in terms of quantified degreeadssion), but also consisting from
identifying, analyze, and following localization dhe reasons that may cause
destabilization, the instability of the separatdesps of life in the region. The
monitoring system requires strict accounting of #teictural role of the electric
energy industry in the regional economy, as welliraspecific features of the
functioning and development of electric energy poivehe Far North territories.

Development of the system limit threshold indicatof power system security of
the region is important component for monitoringotlic power and activity to
ensure power system security of the region. Prelinyi condition of this task is
development of a technique indicative analysis opaaticular region and the
formation of an expert group of scientists and &pists electric power sphere.

To determine the norm threshold of indicators oinghirselect such ways as:

- analytical-optimizing methods (on the basis obremmical values or rational
principles);

- probative methods (on the basis of past sovigegence and analysis of factual
power security level data).
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The meaning of methodology is to determine the ntrrashold indicators of
electric energy security of the region where in fthiet approach it is revealed
correlation reduced to the identification of théicqaf tangible harm to consumers,
which is expressed in a low level of electricitsaty of the region to the costs of
reducing this damage.

To estimate the thresholds indicators of electniergy security an expert method
may be used. Based on expert analysis by an olgeclistinction threats are
determined and their respective thresholds of pmidiace indicators are established.

The threshold values of the power system securiticators of the regions differ
depending on the specific areas. Part of the tbidskalues indicators have values
common to the entire territory of the country, sagignificantly differ, in this regard
there is a need to develop indicators of the etdstrsafety characteristic of each
particular region.

For basic principles of monitoring indicative arg$yof energy security of the
region include the following:

1.Critical (normative) values of the indicators shibtdke into account the possi-
bility to finance activities for providing power stgm security of the region and the
needs of the region to achieve and maintain anpsaicke level of safety of its elec-
tric power engineering.

2.Monitoring indicative analysis of electric energscarity of the region should
be realized on the basis of the synthesis of uh#iagle scientific framework and in-
dicators system, on one hand, and specific teclesigf indicative analysis for each
region, on the other hand.

3.In developing methodology for monitoring the segudf the electric system
indicative analysis and determining the structur¢he indicators maximum availa-
bility of the information data of state and depatal statistics should be provided,
as well predictions from authoritative of power awbnomy development.

4.Monitoring of electric power security should be fpemed by energy enter-
prises under the organizational and methodologjo@ddance and supervision of the
public authorities. The latter, as we see, shoulkktly realize an indicative analysis,
develop and adjust critical (normative) values radi¢ators in the necessity attract
scientific and design organizations. In the systéabeled national authorities in re-
gional level of the Republic of Sakha (Yakutia) timain place should belong to the
Ministry of Fuel and Energy industry. The determmirole should be given to the
State Committee of price policy - Regional Energyntnission of the Republic of
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Sakha (Yakutia) (REC). As it can be clearly seemvegnmental management of
power system security monitoring in Republic of IsaKYakutia) should be carried
out by the government of the republic represenieddove-mentioned ministries and
state committees.

5.The results of region monitoring can be used dewdiht hierarchical levels of
management development and operation of electivepareas: the highest level -
the republican administration (the head of the Gawent President of the Republic
of Sakha (Yakutia)), the average level - the Miyistf Fuel and Energy industry and
the State Committee of price policy — the Regidaaérgy Commission of the Re-
public of Sakha (Yakutia) (State Committee of pgcdicy - REC and the municipal
administrations of the republic, design and researganization), the lowest level -
electric energy production companies.

2.3. The definition and classification of electrical power safety
threats of the Republic of Sakha (Yakutia) and its power districts

One of the most important problems of regional teleal power security in the
Republic of Sakha (Yakutia) and its power districdsthat in recent years the
tendency to growth of emergency cases for the fafig reasons is traced: high
wear level of fixed assets (generating capacities power lines), bringing to a
stoppage and, in some cases, to the power suppbatien of consumers in the
northern region; lack of intraregional power linamong three technologically
isolated power areas of the republic (CPD, WPD, B)Y&nhd lack of power reserves
in the central power region; threats of electripalver safety can be called the
difficulties arising with diesel fuel delivery fotonsumers in the northern power
districts of the republic (NPD), including high andnregulated by the state fuel
prices; acute shortage of investment resourcesimficient funding of capital
investments in modernization and development aftetal power branch. Also the
following issues have impact on process of reliald high-quality power supply of
consumption: low technical equipment and low éficy of power objects, short
delivery of primary energy carriers for power plnghortage of material resources,
breakdown of equipment as a result of the persommehg actions, production
accidents and natural disasters.
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Electrical power safety assurance assumes idatidit and systematization of
the events which approach directly or indirectly gese threat for power industry,
for power supply process of a national economy thedpopulation of the Republic
of Sakha (Yakutia) and its power districts, in waar. The process of power supply
is accompanied by threat of critical and emergesityations occurrence of both at
producers, and at consumers of the electric poweach power area. For electrical
power safety assurance of the Republic of Sakh&utia the analysis of possible
reasons of emergence and manifestation of anyeindlels is necessary, i.e. the main
threats in every separate power district and indpeblic, as a whole.

On the basis of the threats classification of eleait power safety offered by us is
the approach used at a grouping of threats to tmtty safety which has the
following signs: sphere of human activity (poliicaconomic, social, legal, military,
ecological, demographic, genetic, scientific anthigcal, technological, ideological,
psychological, intellectual, information and rawlyeat source (internal, external);
relation to human activity (objective and subjeg}jvprobability of realization (the
real - can be carried out at any moment; the piaenin case of formation of certain
conditions); consequences (general, local) [20¢ @ititical and emergency situations
which took place in the past and arising in powelusstry of the northern region now,
accounting their features, allow classifying thseat electrical power safety of the
region by the reasons of their emergence in thergpbf human activity.

As a result of theoretical bases research of ersggyrity and various aspects of
electrical power safety the most important groupheats of electrical power safety
of the Republic of Sakha (Yakutia) and its powestritits were specified: technical
threats; threats in the sphere of economy and detapolitical threats; threats in the
legal sphere; threats in the management sphengrahtireats; the threats caused by
a human factor; raw threats.

Technical threats

To the technical threats we can refer a low teabgioél level and quality of
electric equipment, uncompensated aging and eliioimaf funds; high degree of
wear, inexpediency of repair morally and technicallitdated OPF, deficiency of the
electric power generation capacities, poor qualityhe electric power. Rate of the
equipment aging of power supply system advancesddernization possibilities.
Thus, equipment aging can already limit developnwntegion’s economy in the
next years. It is necessary to notice that theeetao main ways to decrease
deficiency of generating capacities: first, conmstion of generating capacities,
secondly, development of electric networks.
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So, a consequence of untimely repair of the obsaguipment of diesel power
plant in 1993 in the Deputatsky village (Northeower district of the republic) there
was an accident as a result of which all objecthefsettlement activity were frozen,
the significant damage to economy and the repylolpulation was done.

Threat of accidents on such power objects, as ejetyic power stations, in
Western power district of republic is accompartigdhe increased risk of negative
influence on the diamond-mining and oil and gasusty, and also on the social
sphere of this territory. The global industrialieo genic catastrophe on Sayano-
Shushenskaya hydroelectric power station in 2088sed by fatigue failure of the
equipment can be a sad example. Consequencest @icttident were reflected in an
ecological situation of the water area adjacenhydroelectric power station, on
social and economic spheres of the region.

To the technical threats of the northern regioe @epublic of Sakha (Yakutia),
in particular) except the above-mentioned it isessary to refer the lack of electric
networks among power areas and lack of a largevessurce of the electric power
at accidents.

Threats in the sphere of economy and finance

It is possible to allocate some reasons of a alit@tuation emergence with
electrical power safety in this sphere. Among thémere are non-payments,
unreasonable tariffs, the high prices of primargrgg carriers (fuel for power plants),
growth of cross subsidizing of consumers of thetele power, decrease in volumes
of consumption by the industrial enterprises, absenf incentives on economy of
cost of electricity generation, acute shortageneéstment resources.

First of all, it should be noted the problems caneé with dynamics of the
prices as the prices define many reasons of threats

It is possible to allocate major factors which hawpact on dynamics of tariffs
for the electric power:

1. Increase of the internal prices of primary ggecarriers - natural gas, coal
and diesel fuel (in northern regions where dieselvgr plants are in use).
Quantitative estimates of this indicator differt lom any case it is estimated by the
dozens percent. “Power strategy of Russia for greg till 2020”, developed by the
Government of the Russian Federation assumes tthatay 2010-2012 gas price for
industrial consumers will grow approximately by 40@). According to this
document, for ensuring necessary growth of investséto gas branch by 2012
internal gas prices have to grow not less thanetwic
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The rise in prices for diesel fuel directly dependshe world prices on oil of the
Brent brand which now makes 125 - 130 dollars fanrdd, its growth is expected in
further.

2. Acute shortage of investment resources. Todear wf active part of funds in
power industry makes 60-65%. In 5-7 years in theeace of large-scale private
capital investments this indicator will exceed 70Bke probability of emergence of
generating capacities deficiency and need in imvests attraction for its prevention
are seen as the most important arguments of egsetectrical power safety of
regions. Along with growth of electricity consunmgati need of capital investments
into electrical power objects is obvious. For emmsmpayback of such investments
the price level existing today on the electric ppiseobviously insufficient and it has
to be cardinally increased.

3. Decrease in volumes of consumption by the imdlstnterprises. As a result
of non-alignment of the large oil and gas companigasumers of electric energy to
JSC Yakutskenergo networks recently there is aedserin electricity consumption.
It is favorable to companies-consumers to build eaurces of electricity generation,
at the existing price level on the electric powé&rJ8C Yakutskenergo their own
investment projects on building of new electro gating objects become profitable.
For example, projects on construction (to 200 megg and, it is necessary to
notice, not so cheap (by the volume of investmentrated capacity) combined-cycle
electric generating plant (CHP) become attractivetite oil companies in many
respects because they have access to use of &sdogés, an oil production by-
product. By the way, because of backwardnessgafsatransmission network in the
majority of its production places alternative pbg#ies of associated gas application
are extremely limited, thereafter, often it is siynpurned. Prime cost of the electric
power made on such CHP, has rather high constaprddiation of fixed assets,
compensation, repair and service), but thus vemy lariable making (fuel).
Therefore, use of such electric power is econofyicattractive alternative to its
acquisition at the power industry enterprisesslhécessary to make a reservation
that acquisition of own source of electric energythee expense of construction of
new generating capacities is not always econonyigadtified.

5. Decrease in the financial streams aimed at #gweldpment of the electrical
power enterprises. In the conditions of increaseolnmes of electricity consumption
this factor will inevitably lead to critical situahs in power supply: probability of
obtaining low volumes of the profit received by ttempanies; limited opportunities
for attraction of external financing; inappropriaise of profit, and at last, to the
growth of cross subsidizing for industrial consusnand population.
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Political threats

For regional electrical power security the greatpsiblems can cause the
following political threats:

1. Irrational actions of social movements agaicmbstruction of new power
generation facilities.

2. Speeches of these movements of the represeastativprotection of ecology
are capable to lead to blocking of decision-makamyl implementation of the
reasonable highly effective projects aimed at #netbpment of power industry.

Threats in the legal sphere

At implementation of competitive model of branchvelepment the main
functions of regulators one usually refers:

- licensing;

- price control;

- competition support (implementation of antimonlypegulation);

- control over activity of natural monopolies, erisg non-discriminatory access
to their infrastructure and services;

- assistance to development of the electric powarket , the general control
over its functioning.

All specified functions demand a regulation ongtete and regional level.

Threats in the management sphere

We allocated a number of the problems connecteld aisuring reliable power
supply:

1. Inopportuneness of the decision of such sigmificproblems for ensuring
electrical power safety, as repair, modernizatibpaver objects and financing of
investment projects, and also the insufficient fagdof the specified actions put in
tariffs.

2. Inefficient use of resources - fuel, material inancial. Unsatisfactory use of
energy saving technologies, power squandering.

3. Violation of delivery time of fuel. Impossib#itof production warehousing of
power industry as indisputable argument for terinseovance of uninterrupted fuel
supply for power plants of the northern region.

4. Inefficiency of carrying out energy saving jpgli and weakness of
mechanisms of its realization.

5. Low level of automation of decision-making pesses on management of
power generation facilities.
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6. Weakness of state mechanism of regulation anttamver economic activity
of the companies.

7. Responsibility dispersion. At emergence of peaid with electrical power
safety responsibility, a priori, has to be assigteethe regional authorities. Without
denying responsibility of the regional authoritits electrical power safety, we
consider that it (responsibility) has to be assirfest of all, to power engineering
specialists.

8. The regional power companies and subjects adtrations providing an
obstacle to give to the industrial enterprises tight of the admission to the
wholesale market.

9. Control over quality of services.

10. Stimulation of investments, developments obcitfes.

Natural threats

Natural threats include two main subgroups:

- natural disasters (floods, the ice phenomenas)iwhich can lead to destruction
or considerable damage of electrical power objects;

- aggressive manifestations of natural processage(e winters, long low-water
content of a river drain), bringing to the genemallocal intensity in balances of
energy resources and to interruptions in fuel - @oer supply.

As experiment of other regions shows it is impdssito underestimate
possibility of manifestation of spontaneous proesssven in conditionally stable
regions on climatic indicators.

Already in the first half of 2011 in the territoof Russia there were 6610 centers
of natural fires on the area of 142 510 hectares ¢xceeded an indicator for the
same period of 2010 by 1,2 times.

Average annual damage from floods in Russia - Bilién dollars, they threaten
about 70% of territories and to 40 large cities.

As a result of unknown in size of ice jams on tlemd River in 2001 there was a
flood which consequences couldn’'t be eliminatedhwiigrces of the Republic of
Sakha (Yakutia). Total damage from natural disasteade about 6 billion rubles.

Predicted warming of climate and inevitable growthfurther development of
river valleys, undoubtedly, will lead to increaserépeatability and aggressive force
of floods.
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The threats connected with a human factor

Now the problem of formation of safety culture iower industry as a whole is
actively solved, however into the forefront it i®rh putting the importance of a
human factor in ensuring safe operation of techmiegices.

The assessment of reliability of systems of enguetectrical power safety
without reliability of work of the person can't giva true picture. Errors of the
personnel at an operational phase can be dividedhe following groups:

- mistakes of the operator in management of iratalt;

- mistakes when carrying out maintenance, checkspair;

- mistakes by drawing up regulations and operatior&ructions or insufficient
control over their observance;

It is possible to distinguish from the main reasohmistakes as follows:

- unsatisfactory preparation or low qualificatidrtlee personnel;

- unsatisfactory working conditions;

- unsatisfactory equipment by the necessary ingnis)

- indiscipline and low organization.

It is natural that on different sites of activity the person there is different
responsibility and various probability of emergenéenistakes.

Also it should be noted the reasons of threats gemee of the electrical power
safety, connected with a human factor and chaiatitefor power industry transition
to the market:

- reduction of the funds allocated for preparatbthe personnel.

- absence of the qualified experts in managemgmbwer consumption modes.

It is obvious that the specified reasons are teamgoones, however it is
necessary to pay attention to them, as the inategelation to this threat can lead to
global disasters.

Raw threats

It is well-known that the power industry directhemends on providing with
necessary fuel for electricity generation for popwkmnts. This problem is actual one
for regions where the power industry is focusedconcrete types of fuel. In this
regard, it would be desirable to note the mainaeador threats of electrical power
safety in the northern region:

- high probability of short delivery of diesel fueécause of the high prices and
difficulties of northern delivery;

- exhaustibility of stocks of coal and natural ggewth of their prices.
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Obviously it is represented that in the regionsumzl on concrete types of fuel,
actions on elimination of such reasons in casenafresatisfactory situation with fuel
have to be developed. On the other hand, withitaiceregions it is possible to use
alternative types of fuel.

Offered classification of threats is differed by domplex and fuller reflection of
conditions and, therefore, features of functionifigpower industry in the conditions
of the North. Criteria of allocation of the mainogps of threats are nature of
processes and the phenomena (manifestations) ¢jegettareats to electrical power
safety of the northern region, and also possiblgatiee consequences on economy
and the social sphere of the Republic of Sakha {¥ak For northern territories
technical threats and threats in the sphere of aognand finance are especially
significant.

The classification of main types of threats of &leal power safety offered in
table 2.3.1 and their consequences for the Repabakha (Yakutia) is made on the
basis of the revealed threats as a whole on thaebliepand presented in the
generalized type of the most significant threatsle€trical power safety.

Table 2.3.1

Classification of main types of threats of electrial power safety
and their consequence for the Republic of Sakha (Xatia)

Consequences for the Republic of Sakha

The factors defining types of threats (Yakutia)

1. Technical threats

1.1 Lack of intraregional power lines betwe
three technologically isolated power areas o
republic and lack of reserve capacities.

1.2 High degree of wear of the fixed busir
assets, on the average it makes more than 5
1.3 High losses inetworks in view of high we
and low capacity of power lines (on the ave
- 17%).

1.4 Stop of power plants because of acciqg
and technological violations.

1.5 High specific fuel consumption and cos
electricity generation, irrational modes
operation.

1.6 Deficiency of rated capacities of generg
in Central energy district in the presence in

Growth of quantity, volumes and conseque|
of accidents, technological violations and re
expenses.

Decrease in electricity generation.

O/Berial damage to economy and to
population.

Growth of number of cascade (chain) accid
in electric networks, especially on woo
support.

Termination of power supply and/or rolli
blackouts of consumers from power supply.
Threat of freezing of power generation facilit
economy and settlement®f the republi
northern power district.
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Continuation of table 2.3.1

republic of the hydropower and fuel resource&Growth of emissions of production waste and

1.7 lack of power lines between th
technologically isolated power areas.

1.8 Deterioration of a coittbn of regiona
economy and life support of the populatior|
the Northern region and, as a result, losses
spheres of life support. Lack of large res
sources of the electric power at accident
Central and Western power districts.

1.9 Accicents of electric equipment of DES ¢
power lines in the local territory of northg
areas of the republic.

1.10 Territorial dispersion of the decentrali
consumers in the republic.

1.11 Sharp decrease in volumes of consum
of energy in Western andoS8thern Yakuts
power areas the diamomdining and cog
enterprises.

1.12 Refusal of potential industrial consumer
the centralized sources of the electric power
construction of own autonomous sources.
1.13 Problems of northern delivery of diesa
for power plants.

1.14 Inefficient use of energy resources.

a result, environmental pollution.

2. Threats in the sphere of economy and finance

2.1 Lack of own financial means on the solu
of perspective tasks.

2.2 Instficient funding of funds for repair

power objects.

2.3 Acute shortage of investment resour
insufficient funding of capital investments
modernization and development, building
power effective objects of branch and on en
saving.

2.4 High pime cost of the electric pow
developed by diesel power plants in Nortf
power district of the republic.

2.5 The high prices of primary energy carr
(fuel for power plants).

2.6 Refusal of the potential industrial enterpr
of the region of electtity consumption in i
view of high tariffs.

The accelerated wear, aging of the equip
and/or its conclusion from work.

Growth of accident rate of the equipm
volumes of emergency and recovery and rg
work.

Decrease in reliability of power supply
consumers and/or restriction of holiday of
electric power.

Lag of input of new capacities, advancing
increase in demand of electricity consumpg
over its production, decrease in reserve
energy (power).

Inefficient electricity generation.

Growth of tariffs for the electric power f
consumers.

Financial instability of the enterprise, decreas
its solvency;
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Continuation of table 2.3.1

2.7 Growth of norpayments and debts for
delivered electric power.

2.8 Existence of cross subsidizing of consu
of the electric power.

Shortreception of tax and other payments
budgets of different levels.

Nedoosvoyeniye of investment means, untir]
input of power objects.

Overexpenditure of financial means of
enterprises of power industry and consume
electric resources.

3. Political threats

3.1 Actions of social movements against
construction of new power facilitie
Presentations of these movements in defen
the environment can lead to blockage
decision-making and informed higimpac
projects aimed tathe development of elect
power industry.

Blocking the decisiommaking and the inabilit
of sound investment projects for

development of electric power indus
Freezing investment and electricity shortages.

4. Threats in

the legal field

4.1 Lowlevels of legal support regulation of
electricity security of the region.

The physical and moral deterioration

equipment, disabling it. The backlog of n
capacities, advancing the growth of deman
electricity consumption over its producti
decrease in reserves. Growth of emergg
equipment, the volume of emergency repair
maintenance work. The rising cost of electri
and tariffs, inefficient use of energy resource

17

5. Threats in the

management field

5.1 Untimely solutions vital taskgnaintenance
modernization and construction of eng
efficient buildings, etc.).

5.2 Mismanagement of fuel,
financial resources.

5.3 Inefficiency of energgaving policies ar
the weakness of the mechanisms for
implementation.

5.4 Theinefficiency of the economic and ene
policies, inadequate legislation.

5.5 Inefficiency of energy conservation pol
5.6 Low level of automation of managem
decision-making power facilities.

5.7 The weakness of the state mechanis|
regulation and control over the econon
activities of companies.

5.8 Dispersal of responsibility. If you have

material

problems with the electricity secur

Inefficient use of energgaving technologie
The reduction and / or discontinuation of po
supply to consumers.
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Continuation of table 2.3.1

responsibility, a priori, should rest with
regional authorities. Without denying
responsibility of the regimal authorities fqg
electric power security, we believe that
(responsibility) should be attributed, primar
to the engineers.

5.9 Obstruction of regional energy compa
and administrations of the territories to pro
industrial companies the hg of access to tk
wholesale market.

5.10 Control over the quality of services.
5.11 Promotion of investment, the developn
of capacities.

6. Natural threats

6.1. Natural disasters - floods, fires, etc.
6.2. The threat of water shortage for Vilyuisk
and Svetlinskaya hydroelectric power plants.

Failure of electric power facilities. Growth
emergency equipment. The reduction andr
discontinuation of power supply of the republ

7. Threats connected with the human factor

7.1. Human error during the operation ph

Failure of electric poer facilities, disable ang
or limiting the supply of electricity

consumers. Growth of emergency equipment.

7.2. Low qualification of personnel, pc
organization of work and poor worki
conditions.

8. Raw

threats

8.1. Breach of security of fuel supply.
8.2. Exhaustion (exhaustible) of
resources.

nati

The increasing threat electricisecurity of th
republic. The reduction and / or discontinua
of power supply to consumers.

/o

o

The above classification of security threats to ¢hectric power of the Sakha
Republic (Yakutia), including its power districtis, our opinion, indicates that the
problem of electricity security is a particularlynportant and relevant to the
population and the economy of the Republic of SaRfekutia), as well as other

areas of northern Russia.

Warning of the threats identified in each powertrdis and the country as a
whole, will help to prevent negative trends viadatiof reliable power supply, the
destabilization of the region’s economy and thedetation of living standards.

Proposed in Table 2.3.2 Classification of the ntgpes of security threats to the
electric power and its implications for energy et of the Republic of Sakha
(Yakutia) is made on the basis of the threats ifledtin each power district and
presented in summary form the most significant scthreats to the electricity

power regions of the republic.
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Table 2.3.2

Classification of the main types of security threat on the electricity power districts of the Repubt of Sakha (Yakutia)

Ne s/p

Central Power

District (CPD)

Western Power District(\WPD)

South Yakutia Power District (SYPD)

Northern Power District (NPD)

Types of threats Possible Types of threatg Possible Types of threats Possible Types of threats Possible
consequences consequences consequences consequences
1. Technical: The occurence |Technical: The occurrenc: |Technical: The occurrence ¢ |Technical: The occurrenc
Common |1) High degree of|of accidents and|1) High degree ¢of accidents and 1) High degree of |accidents and 1) High degree of |of accidents an
threats  |wear of BPA emergencies in |wear of BPA emergencies in |wear of BPA emergencies in the |wear of BPA emergencies in
2) The high level |the power 2) The high leve|the power 2) The high level of power district, the |2) The high level of |the power
of losses in district, the of losses in district, the losses in restriction and / or |losses in district, the
transmission linesrestriction and /gtransmission restriction and / [transmission lines |termination of power|transmission lines |restriction and /
3) Untimely termination of |lines or termination of|3) Untimely supply. 3) Untimely or termination
solutions power supply. [3) Untimely power supply. |solutions solutions of power supply.
modernization and solutions modernization and modernization and

renovation of
BPA, 4) Lack of
energy-saving
technologies.

modernization
and renovation ¢
BPA, 4) Lack of
energy-saving
technologies.

renovation of BPA
4) Lack of energy-

saving technologies.

renovation of BPA
4) Lack of energy-

saving technologies|

Economic:

1. Shortcomings o
the methods of
state regulation o
electricity tariffs in
the RS (1): 1). The
existence of cross
subsidies (PS)
between the
electric and
thermal energy;

Growth of rates
-lower welfare;

- increasing
number of
insolvent
consumers;

- restriction and
or termination of
electricity supply|
to consumers of
energy district;

Economic:

1. Shortcomings|
of the methods ¢
state regulation
of electricity
tariffs in the RS
(Y): 1). The
existence of
cross-subsidies

- Growth of rateg
lower welfare;-
increasing
number of
insolvent
consumers;

- restriction and
or termination of|
electricity supply

(PS) between thgo consumers of

electric and
thermal energy;

energy district;

Economic:

1. Shortcomings of

-Growth of rates
lower welfare;-

the methods of staténcreasing number o

regulation of
electricity tariffs in

the RS (Y): 1). The
existence of cross-

subsidies (PS)

between the electri
and thermal energy;

insolvent consumers
- restriction and / or
termination of
electricity supply to

district;

Economic:

1. Shortcomings of
fthe methods of state
rregulation of
electricity tariffs in
the RS (Y): 1). The
existence of cross-

consumers of energysubsidies (PS)

between the electrid
and thermal energy
2). The existence of
cross-subsidies (PS
between business
and residential
customers;

- Growth of
rates, lower
avelfare;-
increasing
number of
insolvent
consumers;

- restriction and
/ or termination
of electricity
supply to
ronsumers of
energy district;

o}
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2). The existenc
of cross-subsidies
(PS) between
business and

- precarious
financial
condition of the
power industry

residential of power
customers; district;
3). Deficiency of |- producer

investment mean

slosses of e

and insufficient  |/energy;
funding of - reduction in
investment tax revenues tg
projects the local

and emergence 0|
requirements

in investments for
development of al
electrical power
complex;

4) Low volumesof
financing of
investment
programs for the
development of
electric power
district federal
program,
investment
programs finance
from the State
Budget of RS (Y)
and its own
resources of

energy companies;

5). Formation of
the cost of fuel an
repair of power
objects below the

foudget.

h

d

Py

2). The existence ¢
cross-subsidies (P$
between business
and residential
customers;

3). Deficiency of
investment means
and insufficient
funding of
investment projects
and emergence of
requirements

in investments for
development of an
electrical power
complex;

4) Low volumes of
financing of
investment
programs for the
development of
electric power
district federal
program, investme
programs financed
from the State
Budget of RS (1)
and its own
resources of energ
companies;

5). Formation of the
cost of fuel and
repair of power
objects below the
planned regulatory
costs;

-precarious
Fnancial
condition of the
power industry
of power
district;

- producer
losses of e
/energy;

- reduction in
tax revenues tq
the local
budget.

2). The existenc
of cross-subsidies
(PS) between
business and
residential
customers;

3). Deficiency of
investment means
and insufficient
funding of
investment
projects

and emergence 0
requirements

in investments for|
development of al
electrical power
complex;

4) Low volumes 0|
financing of
investment
programs for the
development of
electric power
district federal
program,
investment
programs finance
from the State
Budget of RS (1)
and its own
resources of

energy companies;

5). Formation of
the cost of fuel an
repair of power
objects below the

-precarious
financial condition
of the power
industry of power
district;

- producer losses
of e /energy;

- reduction in tax
revenues to the
local budget.

h

d

3). Deficiency of

investment means a

insufficient funding

of investmenprojects

and emergence of
requirements

in investments for
development of an
electrical power
complex;

4) Low volumes of
financing of

investment programs

for the development
of electric power
district federal

program, investment

programs financed
from the State Budg

of RS (I) and its own

resources of energy
companies;
5). Formation of the

cost of fuel and repal

of power objects
below the planned
regulatory costs;

6). In calculating
tariffs for the
regulated period
following the lack of
consideration of the

savings now through

the introduction of
energy efficiency
measures and savin

due to the shortfall o

-precarious financig
condition of the
power industry of
power district;

- producer losses 0
e /energy;

- reduction in tax
revenues to the loc
budget.

et

=

f
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Continuation of table 2.3.2

planned regulator
costs;

6). In calculating
tariffs for the
regulated period
following the lack
of consideration of
the savings now
through the
introduction of
energy efficiency
measures and
savings due to the
shortfall of
income, therefore
is not of the
expenses during
the reporting

6). In calculating
tariffs for the
regulated period
following the lack o
consideration of the
savings now throug
the introduction of
energy efficiency
measures and
savings due to the
shortfall of income,
therefore, is not of

the expenses during
the reporting period.

planned regatory
costs;

6). In calculating
tariffs for the
regulated period
following the lack
of consideration of
the savings now
through the
introduction of
energy efficiency
measures and
savings due to the
shortfall of
income, therefore
is not of the
expenses during
the reporting

income, therefore, i
not of the expenses
during the reporting
period.

2. The increase in
accounts receivable
and accounts payab
loss of enterprises,

leading to an unstab

financial and
economic condition.

period. period.
2. The increase i 2. The increase i 2. The increase i 3. The lack o
accounts receivde accounts receivable accounts investment: 1). Low

and accounts
payable, loss of
enterprises, leadi
to an unstable
financial and
economic
condition.

3. The lack of
investment: 1).
Low share of
investment in
modernization ang
development of
power objects;

and accounts
payable, loss of
enterprises, leading
to an unstable
financial and
economic condition|
3. The lack of
investment: 1). Lo
share of investmen
in modernization
and development of
power objects;

receivable and
accounts payable

loss of enterprises,

leading to an
unstable financial
and economic
condition.

3. The lack of
investment: 1).
Low share of
investment in
modernization and
development of
power objects;

share of investment
modernization and
development of
power objects;

2). Low amounts of
financing of
investment program
of development of
power industry of
power district;

3). The emergence @
investment needs, th

shortage of
investment funds an
under-funding of
investment projects.

=




Continuation of table 2.3.2

2). Low amounts
of financing of
investment
programs of
development of
power industry of
power district;

3). The emergence

of investment
needs, the shortal
of investment
funds and under-

financing of

of development of
power industry of
power district;

3). The emergence
of investment need
the shortage of
investment funds
and under-funding
of investment

2). Low amounts of

investment progran

8

2). Low amounts
of financing of
investment
programs of
development of
power industry of
power district;

3). The emergence

of investment
needs, the shorta
of investment
funds and under-

funding of projects. funding of

investment investment

projects. projects.
2. Technical: - deficiency of |Technical: - accidents on |Technical: - inability to Technical: - restriction of
Specific |1) Growing energy and 1) Lack of intra-  |the high voltag(1l) Lack of intra- |transfer excess |1) High wear of OPFpower supply of
threats  |shortage of energyapacities on |regional power linedine, including |regional power |energy and 2) High wear of a  |consumers at high
09ab and power becausihe Yakut state between three high accident |lines between thrgcapacity in the  |power line and high |losses of the electr

of a great demanddistrict power

of the electric
power;

2) The lack of
intra-regional
transmission lines
between the three
technologically
isolated areas of
energy;

3) Violation of the
date of delivery of
natural gas;

4) Accidents on
the main gas
pipeline

station as the
main limiting
factor of
development o
economy and
the social
sphere;

- the occurrenc
of accidents an
emergencies in
the power
district;

- restriction and
/ or termination
of power
supply.

technologically
isolated power
areas;

2High losses in
transmission lines
due to low
bandwidth;

3) accidents on the
@as pipeline and, a:
a result, the
termination of
supply by natural
gas boilers in
villages Aykhal and
Udachny;

rate of electric
networks on
wooden poles
because of the
wear (high
voltage line
break);

- restriction of
spower supply

high losses of
the electric
power in powe
supply
networks;

of consumers at

technologically
isolated power
areas;

P) Violation of
delivery time of
coal.

CED and EDAs;
- high cost of
production of
electric / power
due to free prices
for steam coal for
power stations
energy district.

level of losses of the|

electric power in

distributive networks

of a low voltage (up
to 25 %);

3) Morally and
physically obsolete
diesel power
generators;

4) Non-rational
modes of operation
the equipment DES;
5) Underutilization o
electrical equipment
6) Seasonal charact
of fuel delivery, shor
terms of the
navigation, difficult
transport scheme wi
transfers from one
type of transport on
another;

power in power
supply networks;

- threat to freeze
settlements and
villages, the losses
of producers and
consumers of
electric power.

=

=y

=




Continuation of table 2.3.2

Kyzyl-Syr- 4) short deliveries ¢- poor quality 7) Nor-optimal
Mastakh-Berge- diesel fuel for of the electric structure of fuel
Yakutsk. energy production |power in balance bringing to
from reserve sourc¢Vilyuysky considerable costs of
(DES) region; diesel fuel — 59%;
in Vilyuysky region |- occurrence of 8) Problems of
(Suntarsky, accidents and northern diesel fuel
Nyurbinsky, emergencies in delivery for power
Verkhnevilyuysky); [the power plants remote
5) higher prices for |district; settlements because
natural gas and - restriction ang of difficult transport
diesel fuel; / or termination infrastructure;
6) Water restriction|of power 9) High specific fuel
on KVGES and supply. consumption;
VGES-3 provided 10) Lack of intra-
water shortage and regional power lines
the lack of an between three
adequate supply of technologically
water to the isolated power areas;
Chernyshevskoe 11) Territorial
reservoir; dispersion of the
7) low capacity of decentralized
the high voltage line consumers and their|
220 kV Mirnyi- small power loadings;
Nyurba. 12) The accelerated
wear
and aging of diesel
generators
and power supply
networks;
13) Short energy
deliveries to the
Bilibino nuclear
power plant - for the
Chersky village, the
Magadan ZES - for
the Ust-Nera village.




Continuation of table 2.3.2

Economic:

an operating
method of state
regulation of
tariffs for the

- deterioratior
1. Shortcomings din the financial
sectors of the
economy;

- growth of

Economic:

1. Shortcomings of
an operating methg
of state regulation ¢
tariffs for the
electric power

- growth of
energy tariffs
d reduction of
productive e /
energy and, as|
consequence,

Economic:

1. Shortcomings ¢
an operating
method of state
regulation of
tariffs for the

- deterioration ir
the financial
sectors of the
economy;

Economic:

the electric power
bringing to notable

- growth of energyfinancial losses;

tariffs and as a

2. Impossibility of

1. High prime cost o

- unstable financia
condition of the
power industry
enterprises in powe
district;

- restriction of

=

energy tariffs
and as a resultin RS(Y):
search by
consumers and
construction of
autonomous

power sources
1). The existenct |- restriction of |1). The existence c |- restriction of |1). The existenct |- restriction of 3. Shortcomings of a
of cross-subsidieselectricity cross-subsidies (P$@lectricity of cross-subsidieselectricity supply |operating method of

result, search by |technical electricity supply to
consumers and |modernizations at theeonsumers.
construction of |expense of own local
autonomous powepower industry
sources; sources;

search by electric power
consumers andin RS(Y):
construction of
autonomous
power sources

electric power
in RS(Y):

(PS) between supply to between power supply to (PS) between to consumers. |state regulation of
power districts; [consumers. districts; consumers. power districts; tariffs for the electric
2). Advancing 2). Advancing 2). Increase in coal power

increase in natural increase in natural prices due to the in RS(Y):

gas prices gas prices compared lack of -The existence of

compared with the
rates for electric /
power due to
failure rate and, as
a result, loss of
enterprises,
leading to an
unstable financial
and economic
condition;

3). Groundlessneg
of tariffs on e /
energy because gf
the existence of
the SS between tl
CED and power
districts of the
republic.

with the rates for
electric / power due
to failure rate and,
a result, loss of
enterprises, leading
to an unstable
financial and

economic condition;

3). Groundlessness
of tariffs on e /

energy because of
the existence of the
SS between the CE
and power districts
of the republic.

government
regulation of JSC
HK Yakutugol,
which is the
monopolist of the
steam coal suppl
of Neryungrinsky
state district powe
station.

3). Groundlessne
of tariffs on e /
energy because g
the existence of t
SS between the
CED and power
districts of the
republic.

[

cross-subsidies (PS
between power
districts;

4. Growth of tariffs
for diesel fuel and
advancing rise in

in comparison with
tariffs on energy
because of
insufficiency of a
tariff

and, as a result, the
losses of the
enterprises bringing
to an unstable
financial and

economic condition;

prices for diesel fuel
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5. A high proportior
of the fuel component
cost of electricity, the
high cost of
electricity, leading to
high tariffs on e /
energy produced by
the DPP;

6. The annual amount
of credit resources
(more than 2 billion
rubles.) involved for
delivery of diesel fuel
threatens the financial
stability of the
company.




CHAPTER 2. METHODOLOGICAL APPROACHES OF ELECTRIC SYiEM SECURITY

IN THE REGIONS OF THE NORTH

In the given classification of the main types ofwity threats to the electric
power, the possible implications for the whole loé Republic of Sakha (Yakutia),
and for its energy areas in particular have bedéinetk:

Thus, we identified and grouped the main typesecfigty threats to the electric
power characteristic of the electric power industiyhe northern region, as a whole,
and for its energy areas, in particular. The cfasgion of the main types of security
threats to the electric power of the Sakha RepuMakutia) and its power regions,
taking into account features of the operation @f éhectricity industry in the North
and the definition of their manifestation of di#@ces in each power district with the
release, in particular: technical threats, thr@athe field of economics and finance,
political threats, threats of legal developmentsgats in the field of management;
natural hazards, threats caused by human factarsthreats.

2.4. Indicators of ensuring electrical power safety
of the Republic of Sakha (Yakutia)

As it was noted in the previous chapter one ofrttest important problems of
regional electrical power security in the Repubdic Sakha (Yakutia) and in its
energy regions, in particular, is that in recenargethe tendency of emergencies
growth has been traced for the following reasohnigih level of wear of fixed assets
(generating capacities and power lines), bringm@g stop and, in some cases, to the
termination of power supply of consumers of thettmemn region; lack of intra
regional power lines among three technologicalbyated power areas of the republic
(CER, WER, SYER) and lack of a reserve of capaxitiethe Central power district;
as example of threats of electrical power safeig possible to call the difficulties
arising with delivery of diesel fuel for consumekNorthern energy region of the
republic, including high fuel prices not regulatby the state; acute shortage of
investment resources and insufficient funding gfitehinvestments in modernization
and development of electrical power branch. ThéoWohg has also its impact on
process of reliable and high-quality power suppfyconsumption: low technical
equipment and low efficiency of power objects, staelivery of primary energy
carriers for power plants, shortage of materiabueses, and equipment failure as a
result of the wrong actions of the personnel, potidn accidents and natural
disasters.
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CHAPTER 2. METHODOLOGICAL APPROACHES OF ELECTRIC SYiEM SECURITY

IN THE REGIONS OF THE NORTH

Feature of electrical power safety of regions isgiaility of its measurement.
Basis for an assessment of threats and damagegHeiminfluence - both accepted,
and unacceptable - indicators of electrical powafety of regions which were
developed on the basis of some indicators charactgrenergy security of Russia,
presented in “Russian security” [20], and indicatof energy security of territorial
subjects of the Russian Federation in the territifryhe Far East, presented in the
monograph of group of scientists of Institute asteyns of power of L.A. Melentyev
of the Siberian Branch of the Russian Academy dér®@e “The eastern vector of
Russia’s energy strategy: the modern state of toetive future [44]. "

At the heart of the above-offered indicative anialyfpage 63-64) the following
principles lie [20]:

1. Subordination of problems of management of stadt power safety to a
common problem of management of energy security.

2. Tracking of level of electrical power safety time region and reflection of
branch character of problems of power industry #relr interactions with allied
industries of energy industry of the region andnecoy.

3. Hierarchy of structure of monitoring of electfipower safety, its compli-ance
to territorial and branch levels of energy industrgnagement of the region.

4. Continuity of identification of processes and ffhenomena defining threats to
electrical power and economic safety.

5. The forecast of the accounting of developmehfower industry of the region,
reflecting properties of a high lag effect of deyghent of branch.

6. Observance of the principle of complexity ofi@es on neutralization of
threats of electrical power safety in power systémking into account the interfaced
effects.

7. Observance of the principle of unity of methatliapproach of the indicative
analysis of electrical power safety of the region.

8. Principle of priority of standard and legal, amgzational and economic
methods and mechanisms of management and prowdthgelectrical power safety
of the region.

In our opinion, the following principle of priorityof economic safety and
ensuring social stability is necessary still inisgc as main goal of any state and
concrete territory.
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Criteria of allocation of the main groups of theeare factors defining types of
threats both characteristic general and specifiatis of electrical power safety of the
Republic and its energy regions.

On the basis of the above principles of the indreanalysis and revealed threats
of electrical power safety we can allocate theofsihg groups of indicators:

- security of the region with the electric power;

- balance of the electric power and power;

- security with fuel;

- fixed business assets;

- economy and finance.

Due to the new economic operating conditions ofrégiblican power company
reflecting existing problems in power industry ahdeats to electrical power safety
of the republic and its energy regions such indisatas “excess level of losses in
power lines,” “a lack of own current assets on dtgweent are in addition developed
and offered and power industry modernization,” fisigncy and validity of tariffs
for electric energy.”

As the “excess level of losses in power lines iathic’ in power industry system
isn't considered. In the Republic of Sakha (YaKutiasses in power lines in
Vilyuysky electric lines of JSC Yakutskenergo makere than 40%. Thus, nearly a
half of the made electric power because of the dapacity of existing po-wer lines
of VL-110 kV doesn’t reach consumers of Vilyuyslegion of the republic.

We think that if we do not consider the supposaetliciator, so we won’t be able
fully evaluate a level and peculiarities of eneqgywer security in the Western
energy region of our republic. Such moments arether energy regions of the
republic, that is why the evaluation of indicatoofm-above level of losses in lines
of electro transmission” to secure energy safetyhef northern region is better to
enter the group of indicators “The main producfiveds.”

All indicators ES and tariffs rates for energy aodial security of the population
depend on levels of proposed indicators “lack ofidunds to develop and modernize
energy power” and “economic proved tariffs on egérg

The structure of the main indicators of electripalver safety of the Republic of
Sakha (Yakutia) is revealed taking into accountssifecation of threats also
presented in the generalized scheme in fig. 2l4.Zur opinion, first of all these
indicators prove level of electrical power safetyh® region.
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- a share of own development;

- index of change of a share of electricity constiompin the region in
|| relation to consumption in the Far East federaltridis the Russian
Federation;

- index of change of shower electricity consumptiothe region;

- index of change of a share of electricity constiompon unit of made
production (service).

1. Security with
the electric power

- share of the electric power made in the teryitifrthe Republic;

2> Balance of the |- covering coeffic!ent (the relation of total loedtelectrogenerating powe

electric power and | to an annual maximum); . .

power - share of power of consumers of the electric powith not redundant
power supply;

- share of power of consumers of the electric powerzones of the

decentralized power supply.

=

- security with primary energy resources of powtmts (coal, gas and
3. Security with | | diesel fuel);

fuel - share of dominating fuel in electricity generatio
- average specific consumption of conditional forelelectricity generation.

- degree of wear of the electrical power equipment

4. The fixed | |- excess level of losses in power lines;
business assets| |- share of capital investments in power industrytee relation
to the cost of the fixed business assets

- a financial condition of the electrical powetanprise;

- lack of own current assets on development

— and power industry modernization;

5. Economy and - sufficiency and validity of tariffs for electrienergy;
finance - share of excess of accounts payable over thie deb

in the annual volume of shipped production;

- share total (debit and creditor) mutual debtha enterprises of power

industry in the annual volume of shipped production

Fig. 2.4.1. Structure of the generalized indicatohsiracterizing electrical power safety
of the Republic of Sakha (Yakutia) and its eneegyans

System of the indicators which have received gtative expression, and its
comparison with threshold values or with the acegmtandard indicators allow to
signal beforehand about imminent danger and torteddemeasures for its prevention.
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The main methods of control over

electrical powafety of the Republic of

Sakha (Yakutia), as a whole, as one of the mostoitapt organizational and
economic mechanisms of ensuring electrical powgstygaf the region taking into
account specifics are allocated and features aftioming of power industry of the

North (tab. 2.4.1).

Main methods of control
of the Republic

Table 2.4.1

over electrical power safgt
of Sakha (Yakutia)

Indicators

Methods of management

Security of the region with the electric power:

- share of own development;

index of change of a share of electri
consumption in the region on the relatido
consumption in the Far East federal district;

- average specific consumption of conditional f
on electricity generation;

- share of dominating fuel in electricity generati
index of change of shower electrig
consumption in the region;
- index of change of a share of electrig
consumption on unit of made production (servi
- compliance of quality of the released ele
power to specifications.

Balance of the electric power and power:

- share of the electric power made in the re
territory;

- covering coefficient (the relation of total loca
electro generating power to an annual maximu
share of power of consumers of the ele
power with not redundant power supply;

share of power of consumers of the ele
power in zones of the decentralized power sup
Security with region fuel:

- security with primary energy resources of pg
plants (coal, gas and diesel fuel);

- share of dominating fuel in electricity generati
Fixed business assets:

- degree of wear of the electrical power equiprrrmqugh cooperation with Media.

- financing of state programs of developmer|
power industry;

- allocation of the target credits to the elect
power enterprises of the region for produc
development and modernizations of po
ladjects, and also on introdtion of energ
saving technologies; on fuel acquisition, po
@quipment modernization for the purpose
transition to local (cheap) types of fuel;

- creation of Fund of own current assets
northern delivery of fuel for power plants;
ce)formation of nvestment fund of pow
industry of the region;

- inclusion of an investment extra charge
tariffs on the electric power;

- granting to the electrical power enterprise
tax privileges;

- insurance of investment risks;

rm)attraction of financial mears consumers
the electric power and administrative resour
- application of local (cheap) fuel;

- financing of scientific research in sphere
|eigergy saving technologies;
- use of renewable sources of energy power;
- financing of scientific researclin energy
saving technologies for industrial enterprises;
e strengthening of antimonopoly law;

- raising of image or energy power enterpr

ce;
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Continuation of table 2.4.1

- excess level of losses in power lines;
- share of capital investments in pavirdustry ir]
relation to the cost of the fixed business assets.
Economy and finance:
- financial condition of the electrical pow
enterprise;

- lack of the own funds to develop a branch;

- economically proved tariffs on energy power
- share or enlargin of credit debt over debit
annual amount of supplied production;

- share of summed (debit and credit) mutual
of energy enterprises in annual amount of sup
production.

On the basis of the made analysis of the revedleshts of electrical power
safety of each power area, in particular, andwskae on the republic:

- the main groups of indicators of electrical povgarfety of the Republic of
Sakha (Yakutia) used and for its every energy repeve been developed,;

- the main groups of indicators of electrical povgarfety of the Republic of
Sakha (Yakutia), as a whole, and in every energjore in particular are offered;
such indicators of electrical power safety as “ssclevel of losses in power lines,”
“a lack of own current assets are in addition dgwetl on development and power
industry modernization,” “sufficiency and validiof tariffs for electric energy;”

- the interrelation of the offered indicators withe threats of electrical power
safety considering specifics is defined and featafefunctioning of power industry
of every energy region in the conditions of the thpsecurity with the electric power;
characteristic of electrical power resources; sgcwith fuel; fixed business assets;
economy and finance;

- for each group of threats of electrical powersabf the republic the methods
of management considering specifics of possibleifestation of threats, capable to
increase electrical power safety of energy regemd consequently, the Republic of
Sakha (Yakutia) are offered.

Offered classification of threats differs also tbemplex and private, and,
therefore, fuller reflection of conditions and fe@ts of functioning of power industry
of the republic and its energy regions in the chowis of the North.
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CONCLUSIONS ON CHAPTER 2

1. The main priority of the state power policy bétRepublic of Sakha (Yakutia)
is ensuring electrical power safety of consumerthefregion that means, first of all,
increase of reliability and efficiency of a poweupply system. The conceptual
scheme of priority ensuring electrical power safgftyhe Republic of Sakha (Yakutia)
as factor of reliable functioning of economy arfd Bupport of the population of the
northern region as a whole has been stated.

2. The most important component of management ¢ifilgc on ensuring
electrical power safety of regions and a basimfifrmation support of this activity
there have to be a monitoring and the indicativalyeis of electrical power safety.
Creation of special system of monitoring of elettipower safety in the northern
region is necessary.

3. Purposes, objects and basic principles of mongand indicative analysis of
electrical power safety of the region have beeiinddf It is expedient to carry out
formation of indicators on types of objects of ntoring of power industry of the
region proceeding from conditions of managemem@dtrical power safety.

4. As a result of research of theoretical aspefcteopower and electrical power
safety of regions main types of threats of eleatrimower safety, characteristic for
power industry of the northern region, as a whabel &or its power areas, in
particular are revealed, systematized and group@khssification of main types of
threats of electrical power safety of the RepubfiGakha (Yakutia) and its energy
regions with determination of differences of thmianifestation in everyone concrete
energy region, with allocation is carried out, articular: technical threats; threats in
the sphere of economy and finance; political ttsettreats in the legal sphere;
threats in the management sphere; natural thréasthreats caused by a human
factor; raw threats.

Classification of main types of threats of ele@tipower safety and their
possible consequences for the Republic of Sakhkufiég and its energy regions has
been defined.

5. Offered classification of threats differs algodomplex, private, and, therefore,
fuller reflection of conditions and features of €tioning of power industry of the
republic and its energy regions in the conditiohthe North.
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6. On the basis of the made analysis of the regiefleats of electrical power
safety of each power area, in particular, and aghale on the republic the main
groups of indicators of electrical power safetytted Republic of Sakha (Yakutia) we
could offer such indicators of electrical poweretgafas “excess level of losses in
power lines,” “a lack of own current assets on dtgy@ent are in addition developed
and power industry modernization,” “sufficiency awalidity of tariffs for electric
energy.”

7. The prevention of the revealed threats in eeagrgy region and the republic,
as a whole, will help to avoid negative tendenaéssiolation of reliable power
supply of consumers, destabilization of economyhef region and deterioration of
welfare of the population.

*x Kk K
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CHAPTER 3. FORMATION OF ORGANIZATION
AND ECONOMIC MECHANISMS OF SECURITY ELECTRIC
POWER OF THE REPUBLIC OF SAKHA (YAKUTIA)

3.1. Conceptual approaches of improvements of organizational
and economic mechanisms to ensure electricity security
of Sakha Republic (Yakutia)

Based on the analysis of the characteristics amd sipecific conditions of
operation of the electricity of the North, explaiissues to ensure electricity security
of the Republic of Sakha (Yakutia), it is necesgargevelop conceptual approaches
to improve organizational and economic mechanismensure electricity security of
the Northern region.

Organizational and economic mechanism of powehénrégion is a mechanism
that covers the organizational and economic presessich can help us effectively
influence the production of electricity, the laboollective, and includes such
components as:

- Organizational arrangements, including a systémel@ble and stability of the
region’s electricity sector, including system pliaignpower generation, electricity supply,
technology management, the system of informatiahcamtrol, the system of contracts
and realization of electricity and heat, as welh agcurity system in power facilities;

- The economic mechanism consisting of effectivéhods and leverage on the
economic activity of enterprises of electric pottepugh long-term economic standards,
the prices and tariffs, through taxes and loamsutih allowances and incentives, and
through other tools of effective management ofiess entities themselves.

Consequently, the institutional and economic meisihas of electricity security in
the region represent the relationship of elementghe impact of the economic
processes taking place in the regional energy aamapland aimed at the efficient use
of material and human resources to ensure theysafféte electric power in the region.

Our analysis shows that the development of orgéoiza and economic
mechanisms for regional electricity security is @t impossible without the
development of scientific methods and finds reajaaizational and economic
mechanisms of concentration of public authoritied businesses in order to ensure a
reliable power development in the region.
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OF SECURITY ELECTRIC POWER OF THE REPUBLIC OF SAKHXAKUTIA)

Elements of the organizational-economic mechanigsmefectricity security of
the region include the impact of an object, thejextb and the subjects of
intervention instruments on the subject.

An object is the impact of the regional electriomgo complex, located in a
particular territory, functioning in accordance lwihe legal framework of the state
and the territory.

Subjects is the aggregate of interconnected corapaproviding generation,
transmission and distribution of energy and eleityri supply system, the state
authorities of the Russian Federation, bodiesaiégtower of subjects of government
and municipal authorities, as well as consumedeagftricity.

The impact of the tools is a set of methods toumflce economic processes
targeted to the rational and efficient use andrgpwf energy resources areas to
improve and ensure electric energetic securithefregion.

Thus, the process of formation and implementatidnomanizational and
economic mechanisms must consist of the followiagibdsteps:

1) Defining the principles of electricity security the country as a key priority of
the state energy policy in the North.

2) Formation of the purposes of organizational asdnomic mechanisms to
ensure electricity security of the northern regitakjng into account the current and
strategic threats to its security of electrical pow

3) Definition of the tasks of organizational and®omic mechanisms to ensure
electricity security of the northern region.

4) Development of schemes and options of modeinizand development of
electric power of the area to ensure the safetis@lectric power.

5) Development of methods to ensure the practiealization of organizational
and economic mechanisms to ensure electricity ggafrthe country.

6) Assessing social and economic impact of org#éioizal and economic
mechanisms of electricity security of the region.

The basic principles of organizational and economéchanisms for improving
and ensuring the security of the electricity of tlmthern region, in our opinion,
should be the following:

- The principle othefocus— the definition of the objectives and a list afgets
and deadlines for implementation;

- The principle ofthe priority of the related measures and events to ensure the
security of electricity;
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- The principle otthe complexness the sum of all influencing factors to ensure
the security of electricity;

- The principle ofvarious approache$o the formation of the energy policy of
modernization and development of the region's ettt sector in order to increase
its electricity safety;

- The principle ofthe effectivenessf energy policy in the region and the
challenges of reaching the electric power safety;

- The principle ofthe social and economic impantthe framework of realization
of the organizational and economic mechanisms;

- The principle ofminimizing risksincluding the risks of technological, industrial,
political, economic, financial and social factors;

- The principle ofabiding current legislation

- The principle ofthe best interestsf all parties to ensure electricity security in
the region.

The purpose of the organizational and economic amsms for ensuring
security of electric power of the Republic is thrgamization of an effective impact
on the organizational and economic processes takaae in the electricity industry
and to improve the efficiency of the sector , thenagement of and energy savings,
cost optimization for the production of electrigitgducing the cost of consumers and
the public budget to pay for energy by making betige of it, and also to achieve
energy-efficient economy in the region and ensutirggsafety of its electricity.

The main tasks of ensuring electric power secuitthe Republic of Sakha
(Yakutia) are presented in Table . 3.1.1.

Table 3.1.1.
The goals of the electric energetic security of thRepublic of Sakha (Yakutia)
Types of tasks Ways of solving
1 |Organizational and economic Development of a conceptual scheme

priority to ensure electricity security
Yakutia, andeach of its power regions
particular.

Development of a conceptual scheme of
Complex modernization programs and logng-
term development of the power of Yakutia
Development of mechanisms with effec
management techniques for electri
security ofenergy regions of Yakutia and
method of state regulation of prices
electricity.
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Continuation of table 3.1.1.
2 |Regulatory and legal Providing the legal framework of proces
aimed at improving the provision of elec
power and its security in the Republic.
3 |Technical ‘Bchnical and engineering support activ
aimed at improving and ensuring electri
security of the Republic.
4 |Financial Financial support of organizational ¢
economic mechanisms of modernizat
development of electric power and eleg
power security in the region.

When developing scenarios, upgrade options and mpaleeelopment of the
northern region, aimed at providing its electricugéy should be considered the most
rational approaches used in selecting as the ieriter effectiveness of alternatives.
The criteria for effectiveness of the alternativeay be different, but when solving
the economic problems of the most reasonable iejter our opinion is the criterion
of the maximum effect of the given constraints, dme criterion of a minimum of
costs on terms of achievement of the desired effect

The practical implementation of organizational ambnomic mechanisms is
executed using a combination of methods, thatyistesn of rules and procedures
used to achieve these goals. For effective implémtien of mechanisms to ensure
electricity security in the northern region to gwnplex application of technological,
scientific, technical, legal, social, psychologjcairganizational and economic
mechanisms and methods.

In order to create the organizational and economiechanisms for the
implementation of the Complex program of modernaratand development of the
power of the republic, first of all you need thensistency of economic interests of
the electricity market, since the execution of sagkensure electricity security of the
country and improvement the reliability and effiaig of the power system in the
Republic of Sakha (Yakutia) is only possible witte foint and therefore concerted
action of all relevant federal authorities and aulstrative areas, power supply
companies and large consumers of electricity.

For the effective operation and development oftelsd power, and providing
electricity security of the Republic of Sakha (Yt&y a number of organizational
activities are necessary, the main ones are:

1. Creation of a single regulatory authority fomtrolling the activities of the
fuel and energy complex of Yakutia, including efity, oil, gas and coal industries
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— the Ministry of Fuel and Energy of the RepublifcSakha (Yakutia), which is
primarily will be responsible for ensuring the emersecurity of the region in the
extreme conditions of the North.

2. With the functional units the ministry must b@yided by the Department to
ensure the safety of the electric power, as wethasDepartment of energy saving
and state energy supervision, owning an appropsettef functions arising from the
laws of the investment policy of the fuel supplyttee electrical and heat supply, of
electric energy security.

3. The establishment of the investment and eneffiggiemcy as part of the State
Committee on pricing - REC of Yakutia in order frny out the functions of control
over the investment fund the modernization and ldgweent of the electricity
industry.

The executive government of the Republic of Sakhakgtia) consists of 16
ministries and 6 state committees (as on thef Danuary, 2012):

1. The Ministry of Federal Relations and Externala®ons of Sakha (Yakutia).

2. Ministry of Housing and Public Utilities and Egg, Republic of Sakha
(Yakutia).

3. Ministry of Health of Republic of Sakha (Yakytia

4. Ministry of State Property and Land Relation¥akutia.

5. The Ministry of Culture and Spiritual Developreffi Yakutia.

6. The Ministry of Higher Education, Training anthé&ment of Personnel of
Yakutia.

7. Ministry of Education of Republic of Sakha (Y sal).

8. The Ministry of Nature Protection of Sakha (Yt&#y

9. The Ministry of Business and Tourism Developmgakha (Yakutia).

10. The Ministry of Youth Affairs and Sports of Regic of Sakha (Yakutia).

11. The Ministry of Agriculture and Food Policy ¥ékutia.

12. Ministry of Architecture and of the complex Gtmction of Yakutia.

13. The Ministry of Transport and Roads of Sakhak{X{ia).

14. The Ministry of Labor and Social DevelopmenSakha (Yakutia).

15. The Ministry of Finance of Republic of Sakhakutia).

16. The Ministry of Economy and Industrial PolidyYakutia.

17.The State Committee on Geology and Mineral Ressuwof Yakutia.

18. The State Committee for pricing - Regional lggeEommission of Yakutia.

19. The State Committee for placement of statersroeYakutia.
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20. The State Committee for Communications andrin&ional Technology of
Yakutia.

21. The State Committee on Science and InnovatitinyPof Sakha (Yakutia).

22. The State Committee on the Life Safety of theytation of Sakha (Yakutia).

Also the executive bodies of the Republic of Saftekutia) include:

. Department of hunting of Yakutia.

. Department of Water Affairs of Republic of SaKNakutia).

. Department of the peoples of Republic of Sakfek(tia).

. Department for Press and Broadcasting of Repoblsakha (Yakutia).
. Department of Forestry Relations of RepubliSakha (Yakutia).

. Veterinary Department of Republic of Sakha (M&Ru

. Department of Employment of Republic of Sakhakitia).

. Department on archives of Republic of Sakha (itiak

. Controlling Office of the President of RepuliifcSakha (Yakutia).

10. Office of Vital Records of the Government ofpRblic of Sakha (Yakutia).

11. Office of the State Construction Supervisiotsakha (Yakutia).

12. Central office for organizational support ofgistrates in the Republic of
Sakha (Yakutia).

Supervisors and two inspectorates are also includ#te executive bodies of the
Republic of Sakha (Yakutia).

1. Main State Inspectorate for Supervision of #hnical state of self-propelled
vehicles and other equipment (Glavgostech - suaviik).

2. State Housing Inspectorate.

The Republic of Sakha (Yakutia) has all kinds ofrely resources (oil, gas, coal,
hydro sources) with significant potential reserwghjch are one of the main basic
sectors of the economy.

However, in 2010 the Government of the RepubliSakha (Yakutia) recently
has eliminated the Ministry of Industry of Repubdit Sakha (Yakutia), transferring
the management and control of the fossil fuel itgu® the level of the Department
of Economic Development and the Ministry of IndigdtPolicy of Sakha (Yakutia) .
Since April 2002, after the reorganization of thenigtry of Fuel and Energy
Industry of Yakutia, the functions of governmentiarontrol of the electric power
complex rests with the Ministry of Housing and Egyeof Yakutia. Consequently, a
regional fuel and energy complex is split into tmistries and actually reduced its
importance to the level of these ministries depani®t Considering the main
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objectives of the State’s energy policy on the nitsiaof Energy Development and the
Energy Strategy of the Russian Federation and Riepab Sakha (Yakutia), also
considering regulatory legislation in the energytse on the priority of their
development and to ensure energy security of theme it was necessary to create
the Ministry of Fuel and Energy of the RepublicSatkha (Yakutia) including the two
departments to ensure electricity security of #gian of the North. And as a part of
the State Committee on pricing - REC of Yakutiadstynent Management and
energy efficiency in order to carry out the funosoof control over the investment
fund for development of electric power .

In 2013, one of the proposed organizational anch@wic mechanisms was
realised - in the structure of the Government efRepublic of Sakha (Yakutia) was
established the Ministry of Industry of the Repaldf Sakha (Yakutia).

The most important tool for the implementation tafte energy policy, including
ensuring electricity security is improvement of agtgies and programs for
development of the power of the republic associatétl different strategies and
programs at the federal level. Among such progrsinasild note the Energy Strategy
of the Republic of Sakha (Yakutia) for the periadil2030, energy topics of general
economic (social and economic) policy documenthefRepublican or the Far East
levels, including The strategy of development & plower of the Far East until 2020
and for prospective until 2025, a national prografmenergy saving, industry
republican program for innovative development (guu$sibly reform) electricity,
heat, coal, oil and gas industry, renewable energy.

Along with these programs an important role mayplaed by some territorial
and municipal programs (such as Yakutsk, Yuzhnot¥ak Central, Western, and
Northern power districts, etc.) and corporate paowg (for example, “ALROSA”
0JSC, “Yakutskenergo” OJSC, HK-Yakutugol OJSC))etc.

The development, implementation and monitoring leése programs should
involve government agencies and businesses, assvsfplecialized research institutes,
design, geological, consulting and other organizeti

The monitoring system should provide control of firegress of the current
“Energy Strategy of the Republic of Sakha (Yakutia}he period up to 2030” and
proposed “Conception of electricity security of fRepublic of Sakha (Yakutia)”. In
identifying significant deviations from the fundamt@l parameters of the above
documents should be taken timely steps to remealgithation, or carried out timely
adjustment of the “Energy Strategy.”
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The results of the analysis of the current stattheffunctioning of the existing
problems and the power of the republic, consideritey further investment
development that requires a large amount of investrand financial resources, as
well as the threats and crises of electricity secwf the northern region, led to the
need to improve and develop the organizationalesmmhomic mechanisms to ensure
electricity security of the Republic of Sakha (Ya&yand its power districts.

3.2. The improvement and development of organizatiml and economic
mechanisms to ensure electricity security of the Reblic of Sakha (Yakutia)

With the help of our proposed organizational andnemic mechanisms and
methods to ensure security of electricity costeife financial security Complex
modernization programs and long-term developmenh@fpower of the Republic of
Sakha (Yakutia) are possible, including major itesnt projects of regional energy
Yakutia, which will facilitate the integration ohe Unified national electric power
system of Russia. In other words, based on theogeaporganizational and economic
mechanisms the economic efficiency of the elegjrisector of the Republic of
Sakha (Yakutia) should be provided.

Our proposed organizational and economic mechanismensure electricity
security of the northern region and institutionalationships are based on the
following conceptual approaches:

- Coordination of the economic interests of thenernic entity, consumers,
investors, the public and the authorities of thgiae, based on the rule of “the two
keys”: the part of the Government of the RepubfiGSakha (Yakutia) and of OJSC
“Yakutskenergo,” creation of an investment fund fimwdernization and development
of the power of the Republic of Sakha (Yakutia);

- Creation of the Ministry of Fuel and Energy oétRepublic of Sakha (Yakutia)
(with the Department to ensure the safety of theetgtity and the Department of
Energy Conservation and the State Energy Supemjisidgthin the structure of the
Government of Yakutia, and of the Department forebtment Management and
energy conservation in the State Committee onriyiei REC of Yakutia to control
investment fund of modernization and developmenthefpower of the Republic of
Sakha (Yakutia);

- Specific objects of modernization and developmehtthe electricity the
northern territory aimed at improvement of the a@fncy and reliability of the
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existing system of power supply are defined in anber of concept and program
documents on modernization and long-term developmithe electric power of the
Republic.

The documents on modernization and developmertteopbwer of the Republic
of Sakha (Yakutia) providing its electric safetg alemonstrated in Table. 3.2.1.

Table 3.2.1

Complex modernization programs and long-term develpment of the power
of the Sakha Republic (Yakutia)

Program title

1 | The concept of socio-economic development uf@project.

2 | The Energy Strategy of Russia for the period a12@20 (approved by the Decree of the
Government of the Russian Federathari234-r dated 28.08.03 was).

3 | The Energy Strategy of Russia for the periodoup0d30 Project.

4 | The federal target program "Economic and socivetbpment of the Far East and
Transbaikalia until 2013."

5 | Strategy for Socio-Economic Development of the E@st, the Republic of Buryatia, Trans-
Baikal Territory and the Irkutsk region for the joer up to 2025.

6 | The Energy Strategy of the Republic of Sakha (fiak in the period up to 2030 (approved
by the Government of Sakha (Yakuth@)441 from 29.10.09)

7 | The scheme of integrated development of the mtoduforces, transport
and Energy of the Republic of Sakha (Yakutia) t8@@Qadopted by the Government of the
Russian Federation on February 8, 2007).

8 | Investment project "Integrated Development of tBotakutia." The project is coordinated
RAO "Gazprom", RAO UES of Russia, RAO Russian Ray; etc.

9 | Program development of the power of the SakhauBlEp (Yakutia) in 2010-2014
(approved by the Government of the Sakha RepuBba&ftia) Ne 600 from 29.12.10).

10 | Investment projects of OJSC “Yakutskenergo'2@®8-2012.

(&)

11 | The optimization program of local power of thekBa Republic (Yakutia) to 201
(approved by the Government of the Sakha Repubakiftia) Ne 346 from 29.07.10

12 | Republican program "Energy in the Republic ofta(Yakutia) in 2010-2015" (approved
on July 29, 2010 by the Government of the Repubic340).

Conceptual diagram of the implementation of the emoitation programs of the
Complex and long-term development of the powehefRepublic of Sakha (Yakutia)
has the following organizational and economic ma@ras of its implementation
(see Figure 3.2.1).
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Within the energy company OJSC “Yakutskenergo” tioeaof an investment
fund for modernization and development of the powkthe Republic of Sakha
(Yakutia) should be created. One of the sourcesttit® fund may become the
centralized in it means of the investment allowaniceelectricity tariffs, by keeping
the mechanism of cross-subsidization of electricagsumers and the mechanism of
subsidizing energy consumers of the northern distiiihus, the volume of cross-
subsidizing consumers annually is 3.5 billion rgble 2010 prices, which may be
one of the main sources of investment fund for mudation and development of the
power of the Republic of Sakha (Yakutia), whichlwi sent to the non-deficit in the
development of power and primarily on ensuring oegl electricity safety and
economic security of the area.

Planning and control over the activities of an stagent fund for modernization
and development of the power of the Republic off@afy akutia) should be provided
partly by the Government of the Russian Federatidviinistry of Energy of the
Russian Federation, and partly by the Governmettie@Republic of Sakha (Yakutia)
by two ministries - the Ministry of Fuel and Energy the Republic of Sakha
(Yakutia) and the State Committee on pricing - REQ akutia.

The organization and financing of the power develept program in the region
should be performed by OJSC “Yakutskenergo”, OJBBO UES of the East” and
the newly created electricity companies, for examntile Yuzhno-Yakutsk HES, etc.

The organization and implementation of developm@ngrams in the region is
provided by general contractor of program for poimethe region.

Implementation of programs of modernization andetfgyment of the electricity
in the country and in its areas of energy, accardim our proposed conceptual
framework of the modernization programs of the Clexpand long-term
development of the power of the Republic of SakMak(tia), is based on the
institutional relationship of joint investment.

The principal developer of the complex modernizafioograms and construction
of electric power equipment supply companies, im opinion, should include: a
vertically integrated energy company OJSC "Yakutskgo" and departmental
energy supply companies, the Government of the iRus$-ederation, the
Government of the Republic of Sakha (Yakutia), adl vas the administrative
authorities of neighboring territories of Eastelibe®ia and the Far East, the large
industrial energy users, commercial banks and gartinvestors.
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Proposed above conceptual approaches and concsphehe of the Complex
modernization programs and long-term developmenh@fpower of the Republic of
Sakha (Yakutia) can attract large investment fuadsa long term basis for the
modernization of the system of regional energyesyst and organization to ensure
the implementation of programs in a timely manneis necessary to respect the
interests of vertically integrated federal levebrgy companies OJSC “RAO Energy
System of East” and OJSC “RAO Energy System of r&ilfeand regional level
0JSC “Yakutskenergo,” and priorities of economisalepment of the Republic of
Sakha (Yakutia).

The implementation of complex programs, fundingtf@ modernization and the
development of the power of the Republic of Sakfek(tia), involving government,
corporate and private investments intends targkictwis in power engineering ) use
of funds.

The sources of funding for the modernization andetitggment of the power of
the Republic of Sakha (Yakutia) are now:

1. Own funds of power companies - depreciation, inebme, investment
allowance, the dividends on shareholdings, etc.

2. Borrowings - bank loans and credit and finanicisfitutions, foreign investors,
leasing, sale of shares etc.

3. Budgetary funds - state investments in targeteestment programs from the
state budget of the Russian Federation and thenalgand municipal budgets.

Acting power scheme of funding programs on modetion and development of
the power of the Republic of Sakha (Yakutia) isvehan Fig. 3.2.2.

The potential sources of financing of the investifand the modernization and
development of the power of the Republic of Sakfek(tia) can also be:

1. Means of maternal energy companies - investn#r@s)SC “RAO UES of the
East”,

2. Budget funds:

- Subventions for the compensation for the diffeeein electricity tariffs for
decentralized group of regions of the budget. Téleme of cross-subsidies between
consumers power district in the amount of 3.5 dmllrubles (at 2010 prices) in the
form of investment allowances in tariffs for elécity;

- Investment deposit (tax benefits);

- Proceeds from the sale of property and sharestafrprises, state-owned and
joint ownership of the federal, regional and mupétiauthorities;

- Dividends on shareholdings energy enterprisésiiith ownership;

- Financial support for investment projects - thglounterest rate subsidies on
loans to energy companies.
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3. Borrowings:

- Involvement of legal and natural persons forioaficing of investment projects;

- Trade credit - delivery of fuel, technical protlan, etc.;

- Payable to the federal and regional budgets egdl Ipersons, decorated for a
specific time period.

Equity capinal Borrowed funds State Investmentfinancing
depreciation, profit, bank loans, the financial of investment programs in
investment fund in fees, resources of foreign investors the region of the state

the savings. leasing, sale of shares etc. budget.

\ Development Tools of /

0JSC “Yakutskenergo”

Scheme 3.2.2. The current scheme of financing temg-development programs
and modernizing the power of the Republic of S#kakutia)

The proposed scheme funding Complex modernizatiograms and long-term
development of the power of the Republic of Saktek(tia), in our opinion, is more
effective (Figure 3.2.3)

Equity capital Borrowed funds State investmen

depreciation, income, bank loans, the financial resourceg financing of investment

investment fund in fees. of foreign investors, leasing, programs for the development
placement of shares, etc. of the region's budget.

Borrowed funds of legal
entities raising funds for co-

finqncing of investment >
projects.

Borrowings individuals
raising funds for co-financing

<«— of investment projects.

INVESTMENT FUND
AND MODERNIZATION OF
ELECTRICITY

the Consume The volume of cros- Commercial loans

funds of legal entities - subsidization: investment pledge
accounts payable, agreements power districts; types of energy the form of fuel, technical
for co-financing of investment| production; consumers. production, etc.

projects

Scheme 3.2.3. The proposed concept of funding @ammdernization programs
and long-term development of the power of the RepabSakha (Yakutia)
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Consequently, funding for the modernization andetlgpment of the power of
the Republic of Sakha (Yakutia) is carried outha expense of their own (profit,
depreciation, investment allowance in rates) amdoeed funds (investments, loans,
shares, etc.) of OJSC “Yakutskenergo,” as well rasgestment funds and large
consumers of energy system, and government andredepnvestment.

Investment fund for modernization and developmentlectric power in the
region should be focused on ensuring electricitusty of the northern region in the
following areas:

- The financing of priority investment projectsrabdernization of electric power
for the development of economic and social develmmf the region;

- Co-financing of investment projects included lie federal and regional target
program of electric power of Yakutia;

- Co-financing of investment projects, in case 3T “Yakutskenergo” deficits
own investment resources generated from internadsudepreciation, income and
investment allowance) and foreign investment;

- Insurance against risks of private investment|uiting retail funds borrowed
for investment projects for the development of #legower industry and to ensure
electricity security of economic and social devehgmt of the country.

Thus, taking into account the development of thenemy and the specifics of
the regional power sector there are conceptualoagpes to improve organizational
and economic mechanisms to ensure electricity ggafrSakha (Yakutia) proposed,
the basic principles of organizational and economéchanisms to ensure electricity
security of the Republic of Sakha (Yakutia) areimkl, the allocated area of
responsibility of regional authorities for ensuritig safety of the electric power in
the region is determined, the conceptual schemtheofComplex program of long-
term development and modernization of the powehefRepublic of Sakha (Yakutia)
is proposed.

3.3. Organizational and economical mechanisms
of electric energy security of Republic Sakha (Yakutia)
Offered organizational and economical mechanisnelagftric energy security

supply for several energy sector that prevent dintireate threats for energy sectors
of the Republic of Sakha (Yakutia) are presentedites 3.3.1.-3.3.4.
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Table 3.3.1.
Organizational and economical mechanisms of ensurinelectric power security
in Central power district of the Republic of Sakha(Yakutia)

Central energy sector (CES)

Ne Threats Electric energy safety mechanisms
1 |Common Technical: Organizational:
power supply |1) High degree of wear of BPA |1) Adoption of new tariff policy in electric+
threats 2) The high level of losses in  |power industry in the Republic of Sakha
transmission lines (Yakutia);
3) Untimely solutions 2) Forming of investment fund for electric-

modernization and renovation ofpower industry development in the Republic
BPA, 4) Lack of energy-saving |of Sakha (Yakutia);

technologies. 3) Federal financing of electric energy in-
vestment projects in the Republic of Sakha
(Yakutia);
4) Financing of research in energy-saving
technology sphere;

5) Investment insurance.

Economical:

Investment incentives adding to electric
energy rates for expanded reproduction @
facilities.

Economic: Organizational:

1) Shortcomings of the methodsAdoption of new tariff politics in RS (Y).
of state regulation of electricity
tariffs in the RS (Y): Economical:
a) The existence of cross- Realization of electric energy cross-subsidy
subsidies (PS) between the abolition program
electric and thermal energy

b) The existence of cross-
subsidies (PS) between busines
and residential customers;

c) Deficiency of investment Organizational:
means and insufficient funding df) Forming of investment fund for electric-
investment projects power industry development in the Republic
and emergence of requirementsof Sakha (Yakutia);

in investments for development|8j Federal financing of electric energy in-
an electrical power complex; |vestment projects in the Republic of Sakha
d) Low volumes of financing of |(Yakutia);
investment programs for the  |3) Financing of research in energy-saving
development of electric power |technology sphere;

district federal program, 4) Investment insurance.

investment programs financed |Economical:

from the State Budget of RS (Y)Investment incentives adding to electric
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Continuation of table 3.3.1.

and its own resources of energy
companies;

energy rates for expanded reproduction @
facilities.

e) Formation of the cost of fuel

the planned regulatory costs;

Organizational:

and repair of power objects belo®) Adoption of new tariff policy in electric

power industry in the Republic of Sakha
(Yakutia);

2) Development and authorization of fuel
rates on electric power production by
Ministry of Energy of the Russian
Federation;

3) Development and authorization of repe
standards on electric power production b
Ministry of Energy of the Russian
Federation.

Economical:

Economically proved tariff forming byhe
State Committee on pricingRegional
Energy Commissioof the Republic of
Sakha (Yakutia) with consideration of
standard repair costs.

f

Al
y

f) In calculating tariffs for the
regulated period following the
lack of consideration of the
savings now through the
introduction of energy efficiency
measures and savings due to th
shortfall of income, therefore, is|
not of the expenses during the
reporting period.

Organizational:

Adoption of new tariff policy in electric-
power industry in the Republic of Sakha
(Yakutia).

Economical:

Economically proved tariff forming byhe
State Committee on pricingRegional
Energy Commissioof the Republic
ofSakha (Yakutia) with consideration of
economy received from energy-saving
technology introduction.

2) The increase in accounts

receivable and accounts payabl
loss of enterprises, leading to al
unstable financial and economig
condition.

Organizational:

) conclusion of treaties witrboosumers an
rcontractors that includes fines for default
2)timely payment for electric energy;

3) timely payment for fuel, material, con-
tracts payment.

Economical:

Forming of net working capital fund to
cover gap in balance of payment becaus
seasonal energy resource supply for
consumers.

D
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Continuation of table 3.3.1.

Specific
threats for
electric
energy
security

Technical:

1) Growing shortage of energy
and power because of a great
demand of the electric power;
2) The lack of intra-regional
transmission lines between the
three technologically isolated
areas of energy;

3) Violation of the date of
delivery of natural gas;

4) Accidents on the gas-main
pipeline ‘Kysyl-Syr-Mastakh-
Berge-Yakutsk'.

Organizational:
1) conclusion of londermed treaties ¢
natural gas supplwith fair economically
sound price, regulated byThe Stat
Committee on pricing- Regional Energ
Commission of the Republic of Sakk
(Yakutia), Federal Tariff Service of t
Russian Federation, Federal AMsnopoly
Service of the Russian Federation;

2) Interregional power lines construct
from  Neryungry SES through Nyzh
Kuranah, Tommot to Maya;
3) Construction of second State eleg
station in Yakutsk;

4) Finishing of third line of gas-main pipe
line ‘Kysyl-Syr-Mastakh-Berge-
Yakutsk’construction.

Economical:

1) Adoption of new tariff policy in electri
power industry in the Republic &akha o
(Yakutia);

2) Application of offered state elect
energy rate management method in
Republic of Sakha (Yakutia);

3) Investment incentives adding to elec
energy rates for expanded reproductiol
facilities;

4) Forming of investment fund for electric-
power industry development in the Repul
of Sakha (Yakutia);

5) Contemporaneous management dtirsd
gas price and electric energy rates |
consideration of marginal growth index
electric energy price for region consumers.

%]
V

Economic:
1) Shortcomings of an operating
method of state regulation of
tariffs for the electric power

in RS(Y):

2) The existence of cross-
subsidies (PS) between power
districts;

Organizational:

1) Adoption of foreground electric energy
safety ensuring concept in the Republic o
Sakha (Yakutia);

2) Adoption of conceptual plan of electric
energy industry long-termed development
program accomplishment.

Economical:

1) Application of offered state electric
energy rate management method in the
Republic of Sakha (Yakutia);

2) Forming of investment fund for electric-
power industry development aiming for
integration of technologically isolated
Central, Western and South Yakutian eng
sectors in the Republic of Sakha (Yakutia).

=
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Continuation of table 3.3.1.

3) Advancing increase in naturalOrganizational:

gas prices compared with the rgconclusion of longermed treaties on natu
for electric / power due to failuregas supply with fair economically sou
rate and, as a result, loss of price, regulated bfrhe State Committeen
enterprises, leading to an unstalpiecing - Regional Energy Commissioaf
financial and economic conditiofthe Republic of Sakha (Yakutia), Feds
Tariff Service of the Russian Federati
Federal Anti-Monopoly Serviceof the
Russian Federation;

Economical:

Contemporaneous management of natural
gas price and electric energy rates with
consideration of marginal growth index on
electric energy price for region consumers.

Table 3.3.2.
Organizational and economical mechanisms of ensurinelectric power security
in Western power district of the Republic of SakhgYakutia)
Western energy sector (WES)

Ne Types of threats (common and specific for Mechanisms
energy sector)
1 |Common Technical: Organizational:
types of 1) high depreciation of productioh) Adoption of foreground electric energy|
threats facilities; safety ensuring concept in the Republic of

2) high losses in power lines; |Sakha (Yakutia);
3)ill-timed modernization and |2) Adoption of conceptual plan of electric

renovation of production energy industry long-termed development

facilities; program accomplishment.

4) absence of energy-saving |3) Adoption of new tariff policy in electric-

technology. power industry in the Republic of Sakha
(Yakutia);

4) Forming of investment fund for electric-
power industry development in the Republic
of Sakha (Yakutia);

5) Federal financing of electric energy in-
vestment projects in the Republic of Sakha
(Yakutia);
6) Financing of research in energy-saving
technology sphere;

7) Investment insurance.
8) Forming of insurance fund for accident
elimination

9) Reserve power supply for 1 class
consumers.

Economical:

Investment incentives adding to electric
energy rates for expanded reproduction @
facilities.
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Continuation of table 3.3.

Economical:

1) Current method of state elect
energy rate management in the
Republic of Sakha (Yakutia) ha
essential faults:

a) cross-subsidization of electrig
energy by heat energy;

b) cross-subsidization of busine

consumers by consuming public.

Organizational:

Adoption of new tariff policy in electric-
power industry in the Republic of Sakha
yYakutia)

Economical:

Realization of electric energy cross-subsi
abolition program

SS

c) Investment deficit and
underfunding of investment
projects with risen demand on
investments for the purpose of
electric energy complex
development;

d) Small amount budget and
private financing of electric-
power industry investment
program

Organizational:

1) Forming of investment fund for electric
power industry development in the Repuk
of Sakha (Yakutia);

2) Federal financing of electric energy in-

(Yakutia);

3) Financing of research in energy-saving
technology sphere;

4) Investment insurance.

Economical:

Investment incentives adding to electric
energy rates for expanded reproduction @
facilities..

e) Tariff costs on fuel and repai
are lower than their planned
normative level.

Organizational:

1) Adoption of new tariff policy in electric-
power industry in Republic of Sakha
(Yakutia);

2) Development and authorization of fuel
rates on electric power production by
Ministry of Energy of the Russian
Federation;

3) Development and authorization of repg
standards on electric power production b
Ministry of Energy of the Russian
Federation.

Economically proved tariff forming bjhe
State Committee on pricingRegional
Energy Commissioof Republic of Sakha
(Yakutia) with consideration of standard
repair costs.
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Continuation of table 3.3.

2.

f) When making rate for next

adjustment period companies h
no information of spared funds
due to energy-saving measures
and of uncollected revenue,
though undelivered expenditure
in reporting period.

2) Increasing of accounts
receivable and payable, losses
causing financial strain..

Organizational:

Adoption of new tariff policy in electric-
power industry in the Republic of Sakha

(Yakutia);

Economical:
€ conomically proved tariff forming byhe
State Committee on pricingRegional
Energy Commissioof the Republic of
Sakha (Yakutia) with consideration of
economy received from energy-saving
technology introduction.

Organizational:

1) conclusion of treaties with consumers
and contractors that includes fines for
defaulters;

2) timely payment for electric energy;
3) timely payment for fuel, material,
contracts payment.

Economical:

Forming of net working capital fund to

seasonal energy resource supply for
consumers.

cover gap in balance of payment because of

Specific
threats

Technical:

1) The lack of interregional pow,
lines between three isolated
energy sectors;

2) high losses in power lin
because of low capacity;

3) Accidents ongas pipeline ar
as consequence natural ga
supply interruption of heatir
plants in Aikhal and Udachny;
4) incomplete diesel fuel delivg
for electric energy producti
with reserve power supply (die:

electric station
in  Viluy region (Suntarsky
Nyurbinsky, Verhnevilyusk
regions);

5)increasing natural gas and dig
fuel prices;
6) water limit on Vilyu cascade

Organizational:

1) Adoption of foreground electric energy
safety ensuring concept in the Republic

Sakha (Yakutia);

@3 Adoption of conceptual plan of electric

program accomplishment.

3) Federal financing of electric energy
investmeat projects in the Republic of Sak
(Yakutia);

technology sphere;

5) Investment insurance.

6) conclusion of long-termed treaties on
natural gas supply with fair economically
sound price, regulated e State
Committee on pricing Regional Energy
Commissionof the Republic of Sakha
(Yakutia), Federal Tariff Service of the
Russian Federation, Federal Anti-Monop

hydroelectric plants and VilyService of the Russian Federation;

hydroelectric plan8 provided b
low water-level and lack o

7) interregional 220 kV power line
construction from Tchernyschevsky throu

required water reserves

Mirny-Lensk-Peleduy-Vitim to Krasnoyars

energy industry long-termed development

4) Financing of research in energy-saving

of
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Continuation of table 3.3.2.

Tchernyschevsky reservoir
7) low capacity of 220 kV Mirny
Nyurba power line.

aimed for integration of technologically
isolated Central and Western energy sec
8) interregional 220 kV power lines
construction from Mirny through Suntar tc
Nyurba; from Viluy hydroelectric plant
through Aikhal to Udachny; from Mirny
through Suntar to Olekminsk;

9) conservation of electric energy boilers
Aikhal and Udachny for reserve heating
energy supply;

10) Forming of Insurance net working
capital fund for fuel delivery in northern
regions, including these costs in rates.
Economical:

1) Adoption of new tariff policy in electric
power industry in the Republic of Sakha
(Yakutia);

2) Application of offered state electric
energy rate management method in the
Republic of Sakha (Yakutia);

3) Investment incentives adding to electri
energy rates for expanded reproduction @
facilities;

4) Forming of investment fund for electric
power industry development in the Repuk
of Sakha (Yakutia);

5) Contemporaneous management of na
gas price and electric energy rates with
consideration of marginal growth index ol
electric energy price for region consumer

tors;

in

=)

olic

ural

n

Economical:

1) Current method of state elect
energy rate management in the
Republic of Sakha (Yakutia) ha
essential faults:

a) cross-subsidization of electrig
energy rates between energy
sectors.

Organizational:

1) Adoption of foreground electric energy
safety ensuring concept in the Republic
sSakha (Yakutia);

2) Adoption of conceptual plan of electric
energy industry long-termed developmen
program accomplishment.

Economical:

1) Application of offered state electric
energy rate management method in the
Republic of Sakha (Yakutia);.

2) Forming of investment fund for electric
power industry development in the Repuk
of Sakha (Yakutia) aiming for integration
technologically isolated Central, Western
and South Yakutian energy sectors in the
Republic of Sakha (Yakutia).
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Continuation of table 3.3.

2.

b) Leading natural gas price
growth in comparison with
electric energy rates because o
rate insufficiency, and as a
consequence, losses causing
financial strain.

Organizational:

conclusion of longermed treaties on natu
gas supply with fair economically sound
price, regulated byhe State Committee o
pricing - Regional Energy Commissiaf
the Republic of Sakha (Yakutia), Federal
Tariff Service of the Russian Federation,
Federal Anti-Monopoly Service of the
Russian Federation;

Economical:

Contemporaneous management of natur
gas price and electric energy rates with
consideration of marginal growth index ol

electric energy price for region consumers.

n

al

n

Table 3.3.3.
Organizational and economical mechanisms of ensurinelectric power security
in Southern Yakutian power district of the Republic of Sakha (Yakutia)

Southern Yakutian energy sector (SYES)

2) The high level of losses in
transmission lines

3) Untimely solutions
modernization and renovation o
BPA

4) Lack of energy-saving
technologies.

Ne Types of threats (common and specific for Mechanisms
energy sectors)
1 |Common Technical: Organizational:
threats 1) High degree of wear of BPA |1) Adoption of new tariff policy in electric-

power industry in the Republic of Sakha
(Yakutia);

of Sakha (Yakutia);

3) Federal financing of electric energy
investment projects in the Republic of Sa
(Yakutia);

technology sphere;

5) Investment insurance.

Economical:

Investment incentives adding to electric
energy rates for expanded reproduction @
facilities

2) Forming of investment fund for electric-
fpower industry development in the Republic

4) Financing of research in energy-saving

=

Economical:

1) Shortcomings of the methods
of state regulation of electricity
tariffs in the RS (Y): 1). The
existence of cross-subsidies (P
between the electric and thermg
energy;

2) The existence of cross-
subsidies (PS) between busines
and residential customers;

Organizational:

Adoption of new tariff policy in electric-
power industry in the Republic of Sakha
(Yakutia)

Fconomical:

iRealization of electric energy cross-subsi
abolition program

S
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Continuation of table 3.3.

3) Deficiency of investment
means and insufficient funding
investment projects

and emergence of requirements
in investments for development
an electrical power complex;

4) Low volumes of financing of
investment programs for the
development of electric power
district federal program,
investment programs financed
from the State Budget of RS (Y
and its own resources of energy
companies;

Organizational:

of) Forming of investment fund for electric
power industry development in the Repul
of Sakha (Yakutia);

8) Federal financing of electric energy in-

vestment projects in the Republic of Sakha

(Yakutia);

3) Financing of research in energy-saving
technology sphere;

4) Investment insurance.

Economical:

Investment incentives adding to electric
energy rates for expanded reproduction @
facilities.

5) Formation of the cost of fuel

the planned regulatory costs;

Organizational:

and repair of power objects belo®) Adoption of new tariff policy in electric

power industry in the Republic of Sakha
(Yakutia);

2) Development and authorization of fuel
rates on electric power production by
Ministry of Energy of the Russian
Federation;

3) Development and authorization of repe
standards on electric power production b
Ministry of Energy of the Russian
Federation.

Economical:

Economically proved tariff forming bjhe
State Committee on pricingRegional
Energy Commissioof the Republic of
Sakha (Yakutia) with consideration of
standard repair costs.

6) In calculating tariffs for the
regulated period following the
lack of consideration of the
savings now through the
introduction of energy efficiency
measures and savings due to th
shortfall of income, therefore, is
not of the expenses during the
reporting period..

Organizational:

Adoption of new tariff policy in electric-
power industry in the Republic of Sakha
(Yakutia).

Economical:

Economically proved tariff forming bjhe
State Committee on pricingRegional
Energy Commissioof the Republic of
Sakha (Yakutia) with consideration of
economy received from energy-saving
technology introduction.
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Continuation of table 3.3.3.

7) The increase in accounts Organizational:

receivable and accounts payablel) conclusion of treaties with consumers
loss of enterprises, leading to arand contractors that includes fines for
unstable financial and economic¢defaulters;

condition. 2) timely payment for electric energy;

3) timely payment for fuel, material,
contracts payment.

Economical:

Forming of net working capital fund to
cover gap in balance of payment because of
seasonal energy resource supply for

consumers.
2 |Specific Technical: Organizational:

threats 1) Lack of intra-regional power |1) conclusion of londermed treaties on cg
lines between three supply with fair economically sound price;
technologically isolated power |2) Interregional power lines construction
areas; from Neryungry SES through Nyzhny
2) Violation of delivery time of |Kuranah, Tommot to Maya;
coal Economical:

1) ) Adoption of new tariff policy in electric
power industry in the Republic of Sakha
(Yakutia);

2) Application of offered state electric
energy rate management method in the
Republic of Sakha (Yakutia);

3) Investment incentives adding to electric
energy rates for expanded reproduction @
facilities;

4) Forming of investment fund for electric-
power industry development in the Republic
of Sakha (Yakutia);
5) Contemporaneous management of coa
price and electric energy rates with
consideration of marginal growth index on
electric energy price for region consumers.
Economic: Organizational:

1) Shortcomings of an operatingl) Adoption of foreground electric energy,
method of state regulation of |safety ensuring concept in the Republic p
tariffs for the electric power Sakha (Yakutia);

in RS(Y): 2) Adoption of conceptual plan of electric
a)The existence of cross-subsidessergy industry long-termed development
(PS) between power districts. |program accomplishment.

Economical:

1) Application of offered state electric
energy rate management method in the

=
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Continuation of table 3.3.3.

Republic of Sakha (Yakutia);
2) Forming of investment fund for electric-
power industry development aiming for
integration of technologically isolated
energy sectors of the Republic of Sakha
(Yakutia) (CES, WES,SYES);

b) Increase in @al prices due {
the lack of government regulati
of JSC HK Yakutugol, which
the monopolist of the steam ¢
supply of Neryungrinsky sta
district power station

Organizational:

1) conclusion of londermed treaties on cg
supply with fair economically sound price;
Economical:
1) Contemporaneous management of coa
price and electric energy rates with
consideration of marginal growth index on
electric energy price for region consumers.

Table 3.3.4.

Organizational and economical mechanisms of ensurinelectric power security

in Northern power district of the Republic of Sakha(Yakutia)

Northern energy sector (NES)

Types of threats (common and specific for Mechanisms
energy sector)
Common Technical: Organizational:
types of 1) High degree of wear of BPA |1) Adoption of new tariff policy in electric-
threats 2) The high level of losses in  |power industry in the Republic of Sakha

transmission lines
3) Untimely solutions

modernization and renovation ofpower industry development in the Repulk

BPA
4) Lack of energy-saving
technologies

(Yakutia);
2) Forming of investment fund for electric-

of Sakha (Yakutia);

3) Federal financing of electric energy
investment projects in the Republic of Sa
(Yakutia);

4) Financing of research in energy-saving
technology sphere;

5) Investment insurance.

6) Micro electric station construction,
modernization of existing diesel fuel electr
stations;

7) optimization of power supply due to
renewable energy application: constructic
of micro hydroelectric station, wind-driver
power plants, floating atomic power statig
Economical:

Investment incentives adding to electric
energy rates for expanded reproduction @
facilities.

=
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Continuation of table 3.3.

Economical:

1) Shortcomings of the methods
of state regulation of electricity
tariffs in the RS (Y):

a). The existence of cross-
subsidies (PS) between the
electric and thermal energy;

b) The existence of cross-
subsidies (PS) between busines
and residential customers.

Organizational:

1) Adoption of new tariff policy in electric-
power industry in the Republic of Sakha
(Yakutia);

2) separate calculation of electric energy
production costs and heating energy
production costs for setting of economica
based rates

sBconomical:

Realization of electric energy cross-subsi
abolition program

c) Deficiency of investment
means and insufficient funding
investment projects

and emergence of requirements
in investments for development
an electrical power complex;

d) Low volumes of financing of
investment programs for the
development of electric power
district federal program,
investment programs financed
from the State Budget of RS (I)
and its own resources of energy
companies.

Organizational:

of) Forming of investment fund for electric
power industry development in the Repul
of Sakha (Yakutia);

8j Federal financing of electric energy in-

vestment projects in the Republic of Sakha

(Yakutia);

3) Financing of research in energy-saving
technology sphere;

4) Investment insurance.

Economical:

Investment incentives adding to electric
energy rates for expanded reproduction @
facilities.

e). Formation of the cost of fuel

the planned regulatory costs;

Organizational:

and repair of power objects belo®) Adoption of new tariff policy in electric

power industry in the Republic of Sakha
(Yakutia);

2) Development and authorization of fuel
rates on electric power production by
Ministry of Energy of the Russian
Federation;

3) Development and authorization of repe
standards on electric power production b
Ministry of Energy of the Russian
Federation.

Economical:

Economically sound tariff forming bjhe
State Committee on pricingRegional
Energy Commissioof the Republic of
Sakha (Yakutia) with consideration of
standard repair costs.
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Continuation of table 3.3.4.

f). In calculating tariffs for the
regulated period following the
lack of consideration of the
savings now through the
introduction of energy efficiency
measures and savings due to th
shortfall of income, therefore, is
not of the expenses during the
reporting period.

Organizational:

Adoption of new tariff policy in electric-
power industry in the Republic of Sakha
(Yakutia).

Economical:

Economically proved tariff forming bjhe
State Committee on pricingRegional
Energy Commissioof the Republic of
Sakha (Yakutia) with consideration of
economy received from energy-saving
technology introduction.

g) . The increase in accounts
receivable and accounts payabl
loss of enterprises, leading to al
unstable financial and economig
condition.

Organizational:

€]) conclusion of treaties with consumers
rand contractors that includes fines for
wdefaulters;

2)timely payment for electric energy;

3) timely payment for fuel, material,
contracts payment.

Economical:

Forming of net working capital fund to
cover gap in balance of payment becaus
seasonal energy resource supply for
consumers.

Specific treats

1) High wear of FA;

2) High wear of a power line an
high level of losses of the electr|
power in distributive networks o
a low voltage (up to 25 %);

3) Morally and physically
obsolete diesel power generato
4) Non-rational modes of
operation of the equipment DES
5) Underutilization of electrical
equipment;

6) Seasonal character of fuel
delivery, short terms of the
navigation, difficult transport
scheme with transfers from one
type of transport on another;

Organizational:

d) Adoption of foreground electric energy|
safety ensuring concept in the Republic
fSakha (Yakutia);

2) Adoption of conceptual plan of electric
energy industry long-termed developmen
erogram accomplishment.

3) Accomplishment of local energy
Soptimization program of the Republic of
Sakha (Yakutia) in 2012-2017;

4) Federal financing of electric energy
investment projects in the Republic of Sa
(Yakutia);

5) Financing of research in energy-saving
technology sphere;

6) Investment insurance.
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Continuation of table 3.3.

4.

7) Non-optimal structure of fuel
balance bringing to considerabl
costs of diesel fuel — 59%;

8) Problems of northern diesel
fuel delivery for power plants
remote settlements because of
difficult transport infrastructure;
9) High specific fuel
consumption;

lines between three
technologically isolated power
areas;

11) Territorial dispersion of the

small power loadings;

12) The accelerated wear

and aging of diesel generators
and power supply networks;

Bilibino nuclear power plant - fo

ZES - for the Ust-Nera village.

10) Lack of intra-regional power

decentralized consumers and th

13) Short energy deliveries to th

7) conclusion of long-termed treaties on
agliesel fuel supply with fair economically
sound price, regulated e State
Committee on pricing Regional Energy
Commissionof the Republic of Sakha
(Yakutia), Federal Tariff Service of the
Russian Federation, Federal Anti-Monop
Service of the Russian Federation;

8) Forming of Insurance net working capi
fund for fuel delivery in northern regions,
including these costs in rates.
Economical:

power industry in the Republic of Sakha
@itakutia);

2) Application of offered state electric
energy rate management method in the
Republic of Sakha (Yakutia);

3) Investment incentives adding to electri

ffacilities;

the Chersky village, the Magada#) Forming of investment fund for electric
power industry development in the Repuk

of Sakha (Yakutia);

5) Contemporaneous management of nal
gas price and electric energy rates with
consideration of marginal growth index ol
electric energy price for region consumer

1) Adoption of new tariff policy in electric-

energy rates for expanded reproduction @

oly

tal

S0

olic

ural
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Economic:

1) High prime cost of the electri
power bringing to notable
financial losses;

2) Impossibility of technical
modernizations at the expense

own local power industry source

Organizational:

©1) Adoption of foreground electric energy,
safety ensuring concept in the Republic
Sakha (Yakutia);

2) Adoption of conceptual plan of electric
@nergy industry long-termed developmen
33rogram accomplishment.

3) Forming of fund for fuel delivery to
northern region.

Economical:

1) Application of offered state electric
energy rate management method in the
Republic of Sakha (Yakutia);

2) Forming of investment fund for electric
power industry development aiming for
integration of technologically isolated
energy sectors of the Republic of Sakha
(Yakutia) (CES, WES,SYES).

of

t
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Continuation of table 3.3.4.

3) Shortcomings of an operatingOrganizational:

method of state regulation of |1) conclusion of long-termed treaties on
tariffs for the electric power diesel fuel supply with fair economically

in RS(Y): sound price;

-The existence of cross-subsidie®) Forming of fund for fuel delivery to
(PS) between power districts; |northern region.

4) Growth of tariffs for diesel fueEconomical:

and advancing rise in prices for|1) Contemporaneous management of dig
diesel fuel in comparison with |fuel price and electric energy rates with
tariffs on energy because of  |consideration of marginal growth index on
insufficiency of a tariff electric energy price for region consumers
and, as a result, the losses of the

enterprises bringing

to an unstable financial and

economic condition;

5) A high proportion of the fuel |Organizational:

component cost of electricity, thé\ccomplishment of local energy

high cost of electricity, leading thptimization program of the Republic of
high tariffs on e / energy producSakha (Yakutia) in 2012-2017.

by the DPP;

6) The annual amount of cre|Economical:

resources (more than 2 billiContemporaneous management of diesel
rubles.) involved for delivery (fuel price and electric energy rates with
diesel fuel threatens the finandconsideration of marginal growth index on
stability of the company. electric energy price for region consumers.

sel

Accordingly offered organizational and economicgstem of energy security
mechanisms of the Republic of Sakha (Yakutia) fravent and eliminate common
power supply threats for all different energy sextand specified threats for separate
energy sector, is the most effective for the Nogtjion.

3.4. The use of renewable energy sources,
increasing the electric power security of the North

The availability of energy is one of the necessamyditions for the existence of
human civilization. The basis of today's energyusialy are the fuel energy reserves
of hydrocarbons (coal, oil and gas), which accdantbout 90% of energy received.
There are four areas of energy industry: tradifiergergy industry on fossil fuel
(coal, gas, oil and oil products); hydropower; ®acl power, renewable energy
sources (RES).
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The renewable energy sources, as is known, inchadler radiation, power of
wind, rivers, streams, tides and waves, biomassthgemal energy dissipated heat
power of air and water. The economic potentialesfewable energy sources in the
world is estimated at about 20 billion tons of citindal fuel (c.f.) per year, in other
words, more than 2 times the annual productionldfpes of fossil fuels. However,
in practice, the renewable (alternative) energyregsiaccount for only about 1% of
global electricity generation.

The motivation of using renewable energy sourcabasexhaustibility of major
non-renewable energy resources, in which connecéigriori, it can be argued that
there is a need for greater use of non-traditicerawable energy sources. According
to the most optimistic forecasts, coal will last 19500 years, oil for 250 years, gas
for up to 120 years, while pessimistic forecastemeine the following periods: oil
resources will be depleted in 40 years, gas inefrsy uranium in 80 - 100 years ,
coal could last for another 400 years [184].

No less significant incentive for renewable sourisean environmental problem
of pollution caused by the traditional electric mmvindustry on fossil fuels. Thus, ac-
cording to the UNESCO, Russia annually dischargés the atmosphere 6,000,000
tons of ash, 8,000,000 tons of carbon dioxide,®,000 tons of nitrogen oxides, sul-
fur and other harmful substances [184]. Obviougstting into the soil, they are ab-
sorbed by plants and through food have a detriheffiect on human health. Envi-
ronmental problems in the Far East region, andthiar matter, in the Northern power
district of the Republic of Sakha (Yakutia), ars@sated with the use of coal and
liquid fuels (diesel and fuel oil) as the main typefuel. This fact aggravates the
problem of the ecologization of the northern powetustry, which is to become
more efficient under the extreme conditions of M@th. In our view, it should be
based on a combination of renewable energy so(ngelsopower, geothermal CHP;
wind power plants, thermal power plants runnindamal natural gas, etc.) and small
nuclear energy sources; in particular, floatingleacpower plants (FNPP).

The undeniable environmental benefit of renewalplergy sources is not only
their environmental friendliness, but also theiwloperating cost. “Clean” energy
seems to us even more acceptable in comparisonthétenergy derived from fossil
fuels, if by introducing a corresponding tax on fienewable energy resources in the
price of fossil fuels we include the price of damdg the environment and human
health during its production and use.
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Prospects for the use of renewable sources of gragegassociated with future
fuel shortage in the traditional energy sector. Sharp rise in oil prices in late 2007 -
early 2008 forced the countries consuming hydramanesources to take the need to
transfer their energy systems to renewable endtggnatives more seriously [186].

The main motive of using renewable energy sounseRussia is, of course, the
exhaustion of fossil fuel reserves. Thus, accordingfficial forecasts, easily extract-
ed gas in Russia will last for 80 years, and ddr-20 yearslf the rate of $1 worth
electricity for $1 of GDP in the developed worldiglé kW/h, in the US 0.52, then in
Russia this rate is 4.7 kW/h [86]. Consequentlg, whit cost of electricity in Russia
is ten times higher than those in the world, angégithe high transportation and pro-
cess losses it amounts nearly to 15 times. Thesifeglectricity in the cost structure
of gross domestic product in Russia is up to 50%lenn the developed countries it
is just 5%.

An equally important incentive for the use of reable resources, we believe, is
the electric energy security of the country andt®forthern regions in particular.
The inaccessibility of many areas of the countgpéeially its northern territories) is
one of the main problems for centralized power §upfccordingly, the need to in-
crease the use of renewable energy sources isodihe fact that the area of decen-
tralized energy supply covers more than 70% oftéinetory of the Russian Federa-
tion, which is populated by about 10 million pegpiecluding rural areas of the
North - 2.5 million people, the number of temporaggidents is 0.4 million people,
and those leading a nomadic and semi-nomadic wdifeof 0.05 million people)
[28]. That is why for many northern regions renel@aources of energy may be the
only source of energy, and hence the existence.

Small-scale and renewable energy industry for ntauntries at the present time
is already an important component of the energplsufit plays an important role in
energy supply in Denmark, Iceland, New Zealand,a@anGermany, Norway, Spain
and other countries. The European Commission etggrhat by 2020 the EU coun-
tries will create 2.8 million jobs in the renewaleleergy industry. The renewable en-
ergy industry will create 1.1% of GDP [185]. Accingl to the magazine “Energy
abroad”, in May 2009 13% of U.S. electricity wasquced from renewable energy
sources, 9.4% of electricity was generated fronrdyower; about 1.8% was derived
from wind energy, 1.3 % from biomass, 0.4% fromtbgeomal sources and 0.3%
from solar energy. In Australia in 2009, 8% of électricity was generated from re-
newable sources.
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Currently, according to the International EnergyeAgy, the production of elec-
tricity from renewable energy sources (renewabler@y) is estimated at more than
200 billion kwh, representing about 5% of total gwotion, in 2020 it will be 13%,
by 2060 - 33% [168]. Moreover, much of the enedgynand will be met by solar
cells, wind turbines, small hydro plants and biosnfism crop residues and waste of
wood processing industry. As for geothermal eneveggye and tidal power, in some
parts of the world these energy sources can alsighdicant. According to the eval-
uation of the U.S. Environmental Protection Agemmty20 years renewable energy
will be able to meet one third of the world's eryerngeds as against 1/17 today. In
another 20 years it will satisfy 2/3 power requiesits [86].

In Russia, the cost-effective renewable energymtiateis higher than 270 mil-
lion tons of coal equivalent per year, or 25% @& #mnual domestic energy consump-
tion. Moreover, significant renewable resourcesaalable in most regions of the
country, including those considered problematiofthie standpoint of energy (Table
3.4.1).

Table 3.4.1
Russia’s renewable energy resources

Type of resource Resource,' million tce .

Gross Technical Economic
Small-scale hydropower 360 125 65 - 70
Geothermal energy 18167 2-10 115 -150
Biomass energy 10 50 - 70 35-50
wind energy 26-1G 2-10 12 -15
Solar energy 23-10 2,3-10 13-15
Low-grade heat 525 105 30-35
Total 183-10 25-16 270 - 335

Source: “Energy Abroad”, Moscow: NTF “Energopresz008

It is known that fuel delivery to the northern mags is associated with difficult
access and high delivery costs of fuel, thereforis iextremely inefficient to use.
Need in the importation of a large part of the firekome regions of the Russian
Federation has been eliminated due to the extensi®f their non-traditional power
plants (Table 3.4.2).

Unfortunately, in Russia virtually no attention Hasen paid to the development
of the electric power industry and, especially,ergable energy. Mainly initiative
projects have been implemented. In particular, @ing to the program of energy
saving developed by the SB RAS for 2005, of theprfects funded 13 are directly
devoted to alternative power generation, includiegt pumps, biomass processing,
deep processing of coal, gasification, solar enestyy
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Table 3.4.2
Fuel economy through the construction of non-tradional power plants

Power plants. power arids Costs, $ million // Fuel Economy, tons of coal eglgnt
plants, powerg 1098 — 2000 | 20012005 | 2006 — 2010

Mutnovskaya Geothermal Plant,

OAO Kamchatskenergo 0//0 160//500 0//800
Verkhnemutnovskaya Geothermal

Plant, OAO Kamchatskenergo 251156 0/f60 01120
Pauzhetskaya Geothermal Plant (

construction), 10//90 0//200 0//200
OAO Kamchatskenergo

Okeanskaya Geothermal Plant,

OAO Sakhalinenergo 0//0 25//40 30//300
Kalmytskaya Wind Power Plant, 6// 10 10//20 10//110
OAO Kalmenergo

Zapolyarnaya Wind Power Plant,

OAO Komienergo 3/I5 2/110 0//10
Zapadno-Primorskaya Wind Powe

Plant, OAO Yantarenergo 0/fo S5 100775
Dagestanskaya Wind Power Plant

0 2//5 4//3

OAO Dagenergo /o " 1150
Magadanskaya Wind Power Plant

OAO Magadanenergo 0//0 20//30 30// 150
Leningradskaya Wind Power Plan 0/l0 5//10 10//75
OAO Lenenergo

Morskaya Wind Power Plant, OA 0//0 10//20 30// 150
Karelenergo

Kislovodskaya Solar Power Plant, .

OAO Stavropolenergo 0/fo 13 2116
Small-sgale hydroelectric power 10//10 30//100 60//500
plants, first-stage

Total 57//171 270//1003 186//2526

* Project building

At present, Russia has a number of experimentap#otplants using renewable
energy sources, about 300 small-scale hydropowtoss, dozens of small wind and
solar installations. At present, power generatirgidllations of renewable energy are
being operated and built by regional power compar{@mchatskenergo, Stav-
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ropolenergo, Komienergo, Dagenergo, Kalmenergo,bdiikdenergo, Kubanenergo,
Kolenergo, Yantarenergo. Non-traditional power fdamave been designed in OAO
“Magadanenergo,” “Dalenergo,” “Lenenergo,” “Caredego,” “Sakhalinenergo
[187].” Our country uses now only 1500000 of cdiodial tons from alternative re-
newable energy sources, whose total contributichéaountry's energy does not ex-
ceed 0.1%. [100]

But today, it is necessary to develop electric polased on renewable energy
sources more actively than ever before. We considecessary to mention the fol-
lowing arguments for the efficiency of power plaftased on renewable energy
sources: the ability to solve problems of provideigctricity to remote and inacces-
sible areas with less effort and resources; thd meeeduce the amount of expensive
construction of transmission lines; the optimizatmf equipment utilization sched-
ules on other plants; the need to reduce emisfionsthe electricity sector.

Perspective directions of innovative developmenthef power of the northern
territories, in our view, should include the follmg:

1. The use of small, low-power mobile nuclear @antthe Far North.

2. The use of geothermal resources. Artesian bagitteermal waters have been
discovered in the Sayan-Baikal mountain system umy&ia (about 400 thermal
springs), Yakutia, in the north of Western Sibe@haukotka (13 high-thermal sources
with a total flow rate of 166 I/s) [168].

3. The use of solar energy. In Canada, Sweden, &oriainland and Alaska in
addition to small-scale hydropower plants, solawgmoplants are becoming more
widely used. Solar cells are imbedded into the tde$, ceramic tiles and window
glass, which makes it possible to produce eletyriniseparate buildings.

4. The use of wind energy. Modern technologies lgaeatly improved the effi-
ciency of windmills (wind turbines). Wind power taflations, as well as solar power
plants, are especially effective in small commesitof the North for autonomous en-
ergy users, located remotely from centralized gnsygtems.

7. The use of biological resources. Being an aulditi energy source, firewood
and wastes of primary wood processing are usedriayl hermal power stations of
the North.

The electric power industry of the Republic of SaKNakutia), as was already
mentioned, have a particularly acute problem of ugply and electricity to cus-
tomers of numerous small settlements located rdynbt@n centralized sources of
electricity. The low concentration of customer ldadthe northern regions of the
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country, a complex transport scheme of deliverfuef, price increases for fuel itself
(coal, fuel oil, gas condensate, firewood) andgpamtation, environmental pollution
dictate the need for new kinds of energy supplyhef northern territories. Conse-
quently, the provision of clean electricity, gasdamater to the population of the
northern regions is a problem having a great natieaonomic significance.

The most promising areas in the use of renewal#eggrsources in the Republic
of Sakha (Yakutia) are the introduction of wind gowlants (WPP), small-scale hy-
droelectric power plants (from 100 to 30,000 kWil @ine use of low-power nuclear
power stations is (LPNPP), the most promising befeguse of small hydropower
plants in the North.

The construction of wind power plants with an earimentally friendly technol-
ogy makes it possible to use wind energy whosenpiatds great and inexhaustible
in the Arctic region, as well as along the rivellexs of the republic. The cost of 1
kW/h of electricity produced from a wind farm is®@&W, 4 times cheaper than the
cost of electricity produced by diesel power, resipely, annual savings of diesel
fuel will make 958 thousand rubles.

Currently, in the territory of the Republic theree @4 communities (for wind
loads) for the construction of wind farms with totapacity of 9250 kW, the opera-
tion of which will save up to 6,800 tons of diefgl per year.

We should not forget that modern hydropower, wihécbne of the most econom-
ical and environmentally friendly power generattgpes, allows you to save the nat-
ural landscape, not only during the operationakphaut also during the construction
process, as the construction of small hydropowtitias is less costly and quickly
pays off. Small-scale hydro power plants do noehawegative impact on the quality
of water; fully preserve its original natural proes. They practically do not depend
on weather conditions and are able to provide lalestsupply of low-cost electricity
to consumers. Small hydro power plant units arégdesd for operation in a wide
range of pressures and flows with high power charestics.

For the power supply of small settlements, of grgtainterest to date is the use of
water power of the small rivers of Yakutia, thehieical hydro potential of which
amounts to 30 million kW with an average annualrgyef about 250 billion kW/h,
and the technical potential of their resourceseatenated at 10 million kW and 8 bil-
lion kW/h of energy. [28] Preliminary calculatiosBow that small-scale hydro plants
shorten the delivery of liquid fuel in the amouftl®0 thousand tons of coal equiva-
lent [28]. The process of small river hydropowepleitation was started with the

111



CHAPTER 3. FORMATION OF ORGANIZATION AND ECONOMIC MEHANISMS

OF SECURITY ELECTRIC POWER OF THE REPUBLIC OF SAKHXAKUTIA)

construction of a cascade on the river Vilyuy, vahiecame the basis of the energy
base of the largest diamond mining companies irsilauslowever, it should be noted:
our analysis of 2005 data shows that it is muchenbfficult to use the energy of
small rivers in the North than in areas with a temape climate. The main disad-
vantage of small hydro power plants is a shortqoedf their functioning due to the
very uneven distribution of river runoff and itslp absence in the winter. Despite
this fact, the creation of small hydro power plamés several advantages compared
to the large-scale stations: the short term of toogon of the plant (no more than 1-
2 years); full automation of the electricity protion; minor flooding of land and a
negligible impact on the environment, as well as plossibility of complex use of
reservoirs (water supply, recreation, etc.).

On the territory of the Republic of Sakha (Yakutiagre are 280 small settle-
ments, supplied with power from isolated power sesy and only a small part of
consumers has the ability to build small hydropoplants due to physical and geo-
graphical conditions of the area. Based on theyaizabf energy use by the existing
mini-hydro plants based for certain localities, eugrently explored the feasibility of
their construction in the Republic of Sakha (Ya#utiThe power of the majority of
the plants provides coverage for winter peak laedgspective localities. Due to the
fact that all the above rivers of Yakutia in wintme covered with ice for about 7
months during which there is no flow, the most iéabption seems to us the con-
struction of seasonally adjusted hydropower plants.

From the standpoint of large-scale electricity expof greatest interest may be
the Uchurskaya hydropower cascades, whose energputois 17.2 billion kWh.
However, depending on the importing country aneofireferred points of electrici-
ty generation, investment opportunities, transgottemes, the strategy of develop-
ment of water resources may be different.

Power distribution of the YUYAGEK facilities can leensidered in two different
or complementary directions:

- From the area of the Uchurskaya power plant ¢oetlst, with branching routes
to Japan (via Sakhalin) and China (via Komsomolsk);

- From the area of the Uchurskaya power plant & whest, then to the south
along the railroad Skovorodino-Yakutsk to China.

Commercially available hydro potential of the relis estimated at 257 billion
kWh and Yakutia’'s own needs for electricity in tlegeseeable future, it seems, do
not exceed 10-15% of this potential.
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The accelerated use of renewable energy sourcteedrasis of renewable ener-
gy sources can solve the problem of electricityusgcof local consumers with envi-
ronmentally friendly electricity, the problem of adogization, the problem of the
northern delivery of expensive liquid fuels as vadlreduce the rate of loss of power
transmission lines and reduce the cost of elettrici

Due to the introduction of alternative renewablergy sources in the structure of
electricity production, the share of decentralipegver supply will be reduced from 5%
to 3% by 2017. The most promising areas in theafisenewable energy sources in
the Republic of Sakha (Yakutia) are the introductid wind power plants (WPP),
small-scale hydroelectric power plants (from 10B®000 kW) and the use of low-
power nuclear power stations is (LPNPP).

Thus, the development of renewable energy souscesd of the mechanisms to
ensure electricity security in the northern teriés of Russia.

CONCLUSIONS ON CHAPTER 3

1. The organizational and economic mechanismsléatreeity security in the re-
gion represent a relationship of elements in tistesy of impacts of the economic pro-
cesses taking place in the territorial energy cempind aimed at the efficient use of
material and human resources to ensure the seofittg electric power in the region.

2. The determining role of the state in providitectricity security in the North
is required and must be significantly improved thylo the development of the regu-
latory framework, the formation of organizationahda economic mechanisms,
through effective financial and credit policiesjcprg, tax and insurance policies,
through direct administrative impacts on the adwptand implementation of the
Complex of programs of modernization and develogroéthe electricity industry of
the areas.

3. The proposed organizational and economic mestranio ensure electricity
security of the northern region and institutiorelhtionships are based on the follow-
ing conceptual approaches:

- coordination of the economic interests of the eagincentity, consumers, in-
vestors, the population and the authorities ofréggon, based on the rule of “two
keys”: on the part of the Government of the Rejoubl Sakha (Yakutia) and OAO
AK “Yakutskenergo,” the creation of an investmenhd for modernization and de-
velopment of the power industry of the RepubliGakha (Yakutia) ;
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- creation within the Government of Sakha (Yakutighie Ministry of Fuel and
Energy of Republic of Sakha (Yakutia) (the Deparitn® ensure the security of
electricity) and the Administration for Managemefitinvestment and Energy Effi-
ciency under the State Committee on Pricing - REKX(R) with the aim to carry out
the functions of control over the activities of tliwestment Fund for power devel-
opment.

4. The proposed organizational and economic meshenof electricity security
of power districts of the Republic of Sakha (Ya&ytior prevention and elimination
of threats common to all energy regions and spetifieach power district to ensure
electricity security of power regions of the repabin our opinion are the most effec-
tive mechanisms to ensure electricity securityhim whole region of the North, such
as the Republic of Sakha (Yakutia).

5. The accelerated use of renewable energy soarcd® basis of renewable en-
ergy sources can solve the problem of electri@gusity of local consumers with en-
vironmentally friendly electricity, the problem efologization, the problem of the
northern delivery of expensive liquid fuels as vadlreduce the rate of loss of power
transmission lines and reduce the cost of elettrici

6. The most promising areas in the use of renewsi®egy sources in the Repub-
lic of Sakha (Yakutia) are the introduction of wipdwer plants (WPP), small-scale
hydroelectric power plants (from 100 to 30,000 k&wy the use of low-power nucle-
ar power stations is (LPNPP). Due to the introdurctf alternative renewable energy
sources in the structure of electricity productitime share of decentralized power
supply will be reduced from 5% to 3% by 2017.

*x *x *
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CHAPTER 4. REGULATION OF TARIFFS FOR ELECTRICITY
AS ECONOMIC MECHANISM TO ENSURE ELECTRICITY SECURITY
OF THE REPUBLIC OF SAKHA (YAKUTIA)

4.1. The principles of pricing at the regional electricity market

The methodological aspect of pricing in the devetbpountries is the developing
by public authorities of general principles, methoand standards of pricing. Along
with the direct establishment and control of prigde public authorities control the
validity of calculation of tariffs and their appditton.

The need for the involvement of public authoritiasthe process of pricing
emerges when suppliers and consumers of goodsg@&ncannot reach a compro-
mise on the issues of prices and volume of prodndtiat is when it is not possible
to balance their interests. The extent of the 'statdluence is determined by the
depth of the contradictions between the produaedscansumers of goods (services).
The deeper the contradictions, the stronger musthbeinfluence of the state. It
should be borne in mind that the involvement diiedtparty (the state) in the resolu-
tion of the contradictions between the market pgudints, in essence, means the
transfer by these market participants of part efrthowers to the public authority.

In such a situation, the state authorities camattonly in the interests of pro-
ducers and consumers of regulated products (ssjyibat also in the national inter-
ests or the interests of any social or economiamsoGovernment regulation, mak-
ing it possible to resolve the conflict of intemesif producers and consumers of
goods (services), in turn, considerably weakensctmpetitive mechanisms to im-
prove the efficiency of production and consumptafngoods (services). The best
way to achieve economic efficiency, no doubt, & dinganization of competition.

However, there are some sectors of the economyhishathe state control is
more economically justified because of the techgickl features of the activity and
the extent of the market. Thus, in the field ofnsygort (rail, airport services and
transport terminals), the fuel and energy complexk i@lecommunications the organ-
ization of competition is much more time-consumamgl costly than the state control
over the level of prices for the services providEdge sphere of activity in which such
control (regulation) is preferred, called naturamopolies.
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In accordance with the Law “On natural monopolietvice providers for the
transmission of electric and thermal energy aresiclemed natural monopolies. Re-
gional energy and electrification companies arauftameously engaged in generation,
transmission and distribution of heat and eledtrici

The degree of government influence on the priciagethds on many factors of
economic, historical, social, political nature. \ary general terms, there are three
levels of government influence on the pricing off @emmodities (services), which
characterize the degree of state regulation:

- Soft control method - the use of tax incentivesdpecific nomenclature of the
goods (services) (e.g., pharmaceutical productsy peoducts, handicrafts, etc.);

- Moderate control method - direct targeted subsidid the manufacturers of cer-
tain goods (services) allocated from the budgetlidévels. In this case, the regula-
tors can put conditions on the volume of productod the level of prices on subsi-
dized goods (services) (production of agricultymalducts, coal mining, etc.);

- Hard control method - direct state regulatiorpo€es and tariffs on the prod-
ucts (services), carried out by determining thegaif prices and tariffs, the estab-
lishment of limits on the amount (or the marginadfitability) as well as by forming
methods of direct calculation of prices and tariffs

The specificity of power in the Republic of Sakhéakutia) is that the direct
competition in the industry has long been and ramaconomically inefficient and
virtually impossible because of the isolation af tiepublic from the Unified Energy
System of Russia (at least in the field of genergtiln our view, we should pay at-
tention to the fact that all the industrialized otiies continue to preserve state regu-
lation of tariffs for electric energy, along withet application of market-based pricing.

All this calls for close monitoring of governmemigulation on the principles and
methods of pricing in the electricity industry. @re other hand, the regulatory au-
thorities must ensure an open, transparent anatolgeprocess of tariff setting, ena-
bling the possibility of further effective work nonly for consumers, but also for the
monopolistic company itself. At the same time, teographic, climatic, and the
abovementioned organizational features of Russ@mep industry do not make it
possible to directly benefit from the experiencdatign countries in the matter of
regulation of tariffs for the services of electtycsupply companies.

Under the conditions of public ownership and céiztied economic management,
the mechanism of state regulation of prices aritfddrased on price lists, in general,
provided balanced economic proportions and allotiedowner (the state) to exer-
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cise its basic economic interests. At the same, tihig regulation was of an extreme-
ly costly nature, did not create internal incerdite improve the efficiency of the
production and consumption of electricity and heat.

It should be noted that the tariffs for electricdathermal energy in almost all
countries, in one way or another, are regulatethbystate.

The main elements of the state regulatory systethdrindustrialized world can
be boiled down to three components:

* legal and regulatory framework;

* organizational support;

* methodological support.

The basis of the regulatory framework for regulataf tariffs for electric and
thermal energy in countries such as the USA, Fra®pain and others is a set of laws
that determine the overall order of regulationjeavprocedure, administration and
application of tariffs [86].

Organizational support for the state regulatiortaniffs for electric and thermal
energy is typically administered by special bodiéstate administration, having the
appropriate authority to review, approve and intiltariffs into effect. In the indus-
trialized countries, the regulatory authorities mm@ependent in decision-making and
responsibility for decision-making under the law.

In spite of all the variety of specific regulatiomechanisms, the basic principles
of state regulation of tariffs applied in the wodre as follows:

- establishing the level of tariffs that balance ihterests of energy producers
(suppliers) and consumers;

- obligation to supply energy to all consumers atgastablished by law;

- economic justification of costs and benefits fdcakation and approval of tar-
iffs;

- openness, accessibility for consumers and the ptipnl of materials of the
regulatory authorities for review and approvalaffts for electric and thermal ener-
ay;

- realization of the rights of shareholders and othners of power supply
companies to obtain a reasonable level of prafitdine) on invested capital;

- ensuring the necessary level of security of enstpply;

- minimizing the environmental burden from the atigs of energy companies;

- focus on carrying out energy-saving policies to stoners of electric and
thermal energy.
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In the Russian Federation, the state regulatiotariffs for electricity and heat
was provided by the Federal Law “On state reguatibtariffs for electric and ther-
mal energy in the Russian Federation,” accordingiich the following basic prin-
ciples should be observed:

« the provision of the balance of the economic irgesref suppliers and consum-
ers of electricity and heat based on the availghili these types of energy and with a
view to ensuring an economically reasonable returrthe capital invested in the
production and transmission of electricity and terat the work on operational man-
agement in the electric power industry;

« the determination of the economic feasibility of glanned (settlement) costs
and benefits for calculation and approval of tariff

» openness and accessibility for consumers, includiregy population, infor-
mation on the review and approval of tariffs in @cance with the disclosure stand-
ards established by the Government of the Russdergtion and provides for man-
datory publication of information disclosed in th#icial media, which, in accord-
ance with the federal laws and the laws of theestibjof the Russian Federation pub-
lish the official materials of public authorities;

 ensuring the economic feasibility of commercialamigations’ cost of produc-
tion, transmission and distribution of electric ahdrmal energy;

« the provision of commercial organizations in theldi of power generation,
transmission and distribution of electric and tharenergy with funds for the devel-
opment of production, science and technology améhsdevelopment, including the
funds allocated for energy efficiency and providieigergy, engineering and envi-
ronmental security (including nuclear and radiatiecurity) of the Russian Federa-
tion, carried out by borrowing, private investmeohds of commercial organizations
(mutual funds, insurance funds, funds for researuth development activities), and
other funds;

« the creation of conditions to attract domestic famdign investment;

« the determination of the amount of funds allocdtedabor compensation, in
accordance with the industry tariff agreements;

* the selection of suppliers of energy equipment eomtractors for energy and
power grid construction on a competitive basis;

* reporting of the results of power supply companagivities for the period of
the previously approved tariffs;
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« accounting of compliance with legislation on enesgying and increasing en-
ergy efficiency, including requirements for the d@pment and implementation of
programs in the field of energy conservation anttdéasing energy efficiency, re-
quirements for accounting and control over theafsenergy resources, reduction of
the loss of energy resources [17].

The state regulation of prices (tariffs) in theldi®f heat and electricity supply
can be based on long-term regulation parameterssgmnding to a period of at least
five years.

The establishment of regulated prices (tariffghim power sector by the regulato-
ry authorities in accordance with the purposes p@uittiples of the state regulation
provided for by the Federal Law “On electric poweustry” [2]:

« regulation of prices (tariffs) is based on the gipite of obligatory separate ac-
counting by organizations conducting regulatedvaids;

« when setting regulated tariffs (prices), includiogg-term ones, as well as dur-
ing their adjustment, the regulatory authoritidetaneasures to exclude the econom-
ically unreasonable expense (income) of the orgaioizs;

« the regulatory bodies establish the level of rdiigband quality of provided
goods (services) in accordance with the guideloreshe calculation of the level of
reliability and quality of provided goods (serviz@s issued by the Ministry of Ener-
gy of the Russian Federation in coordination wlith Federal Tariff Service;

« the regulatory authorities on the basis of pre-edjmeasures to reduce the ex-
penses of the organizations performing the regnjadetivity are required to main-
tain a consistent level of expenditure for the @erio compensate for the costs of
these activities, including interest on loans aatied for their implementation;

« if the organization conducts other than regulatetivities, the costs of their
implementation and income (loss) from these a@iwiire not included in the calcu-
lation of regulated prices (tariffs), except asvided by the rules of the wholesale
and retail markets;

« if the organization’s activities are regulated hyherities of more than one
subject of the Russian Federation, the governirdjgsomust agree on the measures
installed for the necessary gross proceeds sotltleatotal amount of the required
gross revenues should allow to compensate econlhynieasonable costs and ensure
an economically reasonable return on invested aapitthe organization for all the
regulated activities;
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« the regulation of prices (tariffs) can set: thecesi (tariffs) for electric energy
(power); limiting (minimum and (or) maximum) levet$ prices (tariffs); price pre-
miums (rate surcharges). The regulated pricedfépdan be established both in nu-
merical terms, and in the form of formulas or pohaes for determining such prices.

During the regulation of prices (tariffs) such nah are used as the method of
economically justified costs (costs), the indexatinethod, the method of return on
invested capital, as well as other methods basethehong-term management op-
tions.

The choice of method of regulation in each orgaigngperforming the regulato-
ry activity is made by the regulator.

When using the method of economically justified tsogosts), the regulated
prices (tariffs) are calculated on the basis ofdize of the necessary gross proceeds
of the organization performing the regulatory atgifrom the sale of each product
(services) and the estimated volume of product@mesponding to the type of prod-
uct (services) for the current regulatory period.

The basis for calculating the tariff is definedfeliéntly depending on the use of a
particular method.

In order to implement the regulated activity usthg method of economically
justified costs a tariff is calculated on the bagisecessary gross revenues (hereinaf-
ter - NGR). The principles of pricing, reflectedthre Resolution of the Government
of the Russian Federation of 26.02.2004 [6], defireNGR as an economically via-
ble amount of funding necessary for the organigatiocarry out the regulated activi-
ty during the billing period of regulation, and ¢ain a number of rules governing the
types of expenses included in it. According to peaph 16 of the Principles of pric-
ing, using this method, tariffs are calculated bame the size of the NGR and the es-
timated volume of production of the relevant pradiservices) for the current regu-
latory period. The estimated annual production nadus determined on the basis of
the consolidated pro forma balance sheet of pramuetnd supply of electric energy
(power) within the Unified Energy System (UES) Iire tsubjects of the Russian Fed-
eration. The balance is formed by the RF FTS withrtprly and monthly breakdown
on the basis of the principle of minimizing thealotost of electric energy (power)
supplied to consumers, with the participation & thgulatory bodies of the subjects
of the Russian Federation, the organization thavides services for the operation
and development of the UES of Russia, the tradystesn administrator and system
operator of the wholesale electricity market.
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The determination of expenses included in the N&®, the assessment of their
economic feasibility is made in accordance with législation of the Russian Fed-
eration and normative legal acts regulating retetim the field of accounting (para-
graph 17 of the Principles of pricing). The costduded in the NGR are planned and
divided into expenses deducing tax on profits, expknses from the profits after tax.
The new Principles of pricing determine in moreadehe structure and content of
the expenses included in the necessary gross resvenu

The first group of expenseslisted in item 19 of the Principles of pricing:

1) Fuel costs, which are included in the NGR, bamethe standards of specific
fuel consumption, approved by the RF Ministry ofeEy in consultation with the
RF FTS, fuel prices, fuel consumption calculatetuin®s based on the structure of
its use, established over the past three yearstéinelards of stockpiling of fuel cal-
culated in accordance with the procedure approyeithd Ministry of Energy in con-
sultation with the RF FTS;

2) The cost of purchased electric and thermal gnengd payment for services
rendered by organizations performing the regulasativity - based on the tariffs ap-
proved by the authorized body of the regulation;

3) The cost of raw materials - based on expenditarens, respectively, which
are approved by the Ministry of Energy and MinistfyAtomic Energy of the Rus-
sian Federation;

4) The cost of repair of fixed assets, based orsthedards of expenses (subject
to indexation) for the repair of fixed assets, ezdpyely, approved by the Ministry of
Energy and Ministry of Atomic Energy of the Russigederation in coordination
with the Federal Tariff Service of the Russian Fatien; the price of repair work,
program of repairs to ensure a reliable and saéeabipn of production and technical
facilities and accident prevention (Section 26n€éigles of pricing);

5) The cost of labor and social contributions -dobsn the size of payroll deter-
mined by the regulatory body. The payroll is defeed in accordance with the in-
dustry tariff agreements concluded by the orgaitinatind the actual amount of the
wage bill in the last accounting regulation peritaking into account the forecast of
consumer price index (paragraph 27 of the Prinsipfepricing);

6) The cost of depreciation of fixed assets andnigible assets - based on the
amount of depreciation of fixed assets as defimedccordance with the regulations
governing the relations in the field of accounting;
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7) Non-operating expenses, including the cost afbtfol debts. Within the pro-
visions for doubtful debts receivables may be takém account that arose in the im-
plementation of the regulated activity. The paymahntloubtful debts to be paid off
by the provision included in the tariff in the prews regulatory period, is recognized
as income and excluded from the necessary grossues in the next regulatory pe-
riod, taking into account the tax on profits. Thenroperating expenses also include
the costs for the conservation of the basic produdassets used in regulated activi-
ties;

8) Other expenses. The list of expenditures of gn@aip is not exhaustive. The
Principles of pricing also include other expensésthin them, the expenses for
works and production services performed under ectdgrwith organizations to carry
out routine maintenance, expenses for works andcesr outside work performed
under contracts with organizations including thetsmf communications services,
private security, public services, legal, inforroati audit and advisory services, etc.,
allocations to reserves, intended to ensure therifeof nuclear power plants at all
stages of their life cycle and development, feenfiaximum permissible emissions
(discharges) of pollutants into the environmentt i property and other costs asso-
ciated with the production and/or sale of products.

The second group of costsdetermined in section 20 of the Principles ridipg
their list is also not exhaustive. These include:

1) Capital expenditures (investments) on the expdmdproduction of basic pro-
duction assets (BPA). The cost of investment inabeounting regulation period is
determined on the basis of investment programgggts) of organizations perform-
ing the regulatory activity agreed with the regotatnvestment programs (projects)
should contain a list of objects, the volume ofeistyents, the timing of their devel-
opment, the sources of funding for capital investiseas well as calculation of the
payback period of the latter. Funds for the finagodf capital investments allocated
for the development of production are determinedhgyamount of depreciation and
long-term debt, as well as the conditions for thieturn. The regulatory authorities
are obliged to take into account the costs assatiatth the return and maintenance
of long-term debt allocated to the financing of i@pinvestments from the date of
receipt of funds for the implementation of the pmj as well as incorporate those
costs in the calculation of rates for subsequecbwaating periods of regulation
throughout the agreed term of the project payback;
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2) The payment of dividends and other income frobmgrofit after tax. The es-
timated value of dividends will be determined bagedhe sum of dividends (distrib-
utable income) stated by the organization perfogntime regulatory activity to the
current regulatory period, the amounts of actuplyd dividends for the past three
years, and the amount of the remaining after-tagrime and fees received in the last
reporting period,;

3) Contributions to the authorized (share) capifabrganizations. These costs
are included in the NGR only in cases prescribedheylegislation of the Russian
Federation;

4) Other commercially reasonable costs attributedbbe profit after tax, includ-
ing the costs of organizations to provide bendfitemployees, guarantees and com-
pensation in accordance with the sector tariff @igrents.

The inclusion of other costs in the NGR is restdcby the fact that these costs
and the opportunity to take them into account dimllletermined by the RF FEC.

In addition to these costs in accordance with pargg 21 of the Principles of
pricing the NGR include the amount of income taxywell as payments to the federal
budget for the use of property in federal ownerskifhen calculating the amount of
income tax, capital asset depreciation amount ieraigned in accordance with the
Tax Code of the Russian Federation (not the acewytggislation).

Since the NGR is a planned rather than actual yahast of the expenditures
shall be subject to rationing by the authorizedutaipry bodies. At the same time,
when establishing a tariff, some standard to bdiegpn the calculation, may be
missing. In that case, paragraph 31 of the Priasipf pricing provides that in the ab-
sence of standards for certain items of expendigpert estimates may be used in
the calculation based on reported data providethbyorganization performing the
regulatory activity. In addition, the Principlesgmicing establish specific rules on the
use of prices for costs accounted for in the taAffcording to paragraph 36 in the
determination of costs the following items are used

- State-regulated tariffs (prices);

- Prices set on the basis of contracts concludedrasult of competition, bidding,
auctions and other purchasing procedures to enbarappropriate and efficient ex-
penditure of funds;

- Officially published forward market prices andiffs imposed on accounting
regulation period, including exchange-traded fugysgces for fuel and raw materials.
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In the absence of such data forecasting index ioé pthanges across industries
shall apply.

When usingthe method of economically reasonable return omested capital
the base for the calculation of the tariff is thgestment capital of the organization
engaged in regulated activity, calculated in acancg with the Principles of pricing.

The economically justified level of return on intex$ capital is determined by the
regulator on the basis of the forecast of inflatiate adopted in the formation of the
federal budget for the next financial year, takingp account the cost of long-term
debt capital formed at the current financial maikehe accounting period.

The Principles of Pricing (paragraph 35) set rette criteria for determining
the rate of return on invested capital - it mudtexceed the current refinancing rate
of the Central Bank of the Russian Federation,itocéinnot be lower than the mini-
mum rate of return of federal loan bonds as ofl{ dfithe last accounting year.

The evaluation of the invested capital is basetherbalance sheet as of the last
reporting date. This takes into account the deessiof the regulation bodies of the
organization, leading to a change in the shareaaddiional capital attributable to the
regulated activities in the current regulatory periThe value of the invested capital
is defined as the sum of the shares of the regdtend additional capital attributable
to this type of regulatory activity and long-teriabilities (long-term debt reasonably
attributable to this type of regulated activity)tbé organization engaged in the regu-
lated activities.

This method of setting tariffs may apply to theldaling activities: the produc-
tion of electricity, heat production, the transéépower and heat, operational control
in the electric power industry.

The indexing method is appliéa the case provided for in paragraph 37 of the
Principles of pricing, if the inflation rate (comser price index), defined in the fore-
cast of socio-economic development of the Russigtefation does not exceed 12
percent per year in the accounting regulation plerin this case, the regulatory au-
thorities may apply the method of indexation (imthg a term exceeding one year)
based on the projected inflation rate (consumeegridex). Subject to indexation are
both maximum and specific previously approved fsrif

At the same time, the application of the indexatizethod takes into account not
only the inflation indices, but also cost reductmmograms of the organizations per-
forming the regulatory activity, consistent wittetregulatory authorities, changes in
the composition and amount of financing of the paag of investment in the power
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industry; deviations of actual power generatiomydro power plants from the fore-
cast, deviations in actual prices of fuel from fheecast, deviations of actual con-
sumer price index from the forecast index accepikdn setting tariffs, changes in
regulations, including tax laws that affect the amts of expenses of organizations
carrying out regulated activities.

The way the mentioned variables will be taken mtoount in the indexation of
tariffs will be determined by the RF FTS in its delines. Since the use of this meth-
od does not require the establishment of a tatiffan be assumed that the regulator
on the basis of the analysis of these indicatolisestablish certain factors, with the
help of which the tariff will be indexed.

4.2. Improvement of State regulation of electricity rates

The positive sides of the existing system of Stetgulation and formation of
tariffs for electricity and heat are following:

« the effective functioning of the two-levelled syst®f State regulation in the
field of power and heat supply systems (FTS of Ruasd REC), aimed at protecting
the interests of consumers while preserving théuha&monopoly” energy supplying
organizations in such non-price zone temporaribfai®d regions from the national
network of Russia as the Republic of Sakha (Yakutize Magadanskaya oblast,
Kamchatka Krai, Chukotka Autonomous Okrug, and ithieoduction of a market-
based pricing in the generation of energy and theeldpment of competition in the
market of manufacture of electrical and thermakgyén the price area of the power
supply the rest of the country;

* use of the economically justified costs on regulatctivities and the
introduction of a regulatory approach to the arialyd calculation of the main
components of cost of energy supplying organizatidrnis approach is effective in
low level or no competition in the field of powendaheat supply systems in northern
regions of the country;

» providing conditions for self-financing and, to ass$er extent, ongoing
development organizations. However, it should beatrored that formally ensure
self-financing of electric power industry of thepgriblic of Sakha (Yakutia) does not
give due effect due to a severe shortage of fundgukel delivery and investment
funds for development, modernization and ensuretrééy security in the northern
territories.
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The main disadvantages of current methods of Stgalation of tariffs for
electrical energy in the Republic of Sakha (YaRuiiaour view, are following:

1. The existence of cross-subsidization of eldtgrimnsumers in the four energy
regions of the Republic (Central power region, Westpower region, Southern
Yakutia power region and Northern power region).

Tariff policy of the Government of the Republic ®kha (Yakutia) for heat and
electricity generated by JSC SC Yakutskenergo baselhe average electricity rates
across the company differentiated by certain categ@f consumers on the basis of
their ability to pay, social security and the dego# significance of the sectors and
individual enterprises in the economy of the Reubl

And as a result, during 1992-2010 energy pricirtgldshed cross-subsidization
in three ways:

a) subsidies among consumers of electricity and bgdow tariffs for heat by
raising electricity rates;

b) subsidizing consumers in areas with high-cosidpetion of electricity
(Northern power region) at the expense of consumts low-cost production of
electricity (Western power region);

c) in certain categories of consumer subsidies le€tgcal and heat energy
through the establishment of preferential tariffs them due to the high tariffs for
industrial consumers.

For certain types of consumers such pricing priesigre unfair in economic and
social terms. In accordance with the principlep€ing in the Russian Federation
for products, prices which are subject to Stateleggn should be set at the price of
their actual production costs.

Save of electric energy consumer subsidies led stippage in the economy,
resulting in a failure to comply with the basicrmiples of pricing in the electricity
industry and the formation of unrealistic spendiuglgets and, consequently, leads to
reduction of financial assistance from the Fed&wad of financial support of the
Russian Federation. In general, there is the distoof inter-budgetary relations at
all levels, as well as the distribution of tax newes. At the level of the Republic one
can observe a shortage of the necessary amounhayfcfal assistance from the
federal budget due to the distorted shape of thdgéty taking into account the
average tariffs for energy, resulting in lower taxenues to cover the real costs. At
the level of municipalities in local self-governmehere is the distorted formation of
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own material costs on heating and electricity, finelt leads to uneconomical and
inefficient use of energy resources, especiallyreftexpensive diesel fuel is used.

Thus, the tariff policy in electric power industof the Republic of Sakha
(Yakutia) weakens the power security of the northregion.

2. The problem is not limited to the disparitieghe levels of tariffs for different
groups of consumers of electricity. A similar sttoa exists in the framework of the
industrial group of consumers.

Comparison of tariffs for electrical energy betwélea public and the industry in
the Far Eastern region and the developed courtdfidse world in 2010 is shown in
Figure 4.2.1.

in 2010 6,3

7 Average exchange rate of euro in 2010 = 40,0
6 Average exchange rate of US dollar in 2010 = 35,00

rub./kWth

m tariffs for industrial consumers m tariffs for population

Figure. 4.2.1. the comparative characteristic adgs-subsidization of electricity tariffs
between the population and the industry

As you can see in Figure 4.2.1, the tariffs foctle energy for the population of
the far eastern region and everywhere in the dpeelovorld rates for them are much
higher than for industrial consumers, this is datl@ove all, with the technology of
generation, transmission and distribution for défe categories of consumers.
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Rates for different categories of industrial custosn(appendixl) is calculated
without taking into account the key factors diffetiating performance uneven load
schedules of individual categories of consumerssgmers attach to mains (voltage
levels, remoteness from supply sources); it doésake into account the fact that the
allocation of fixed costs and profits of energy plying organizations among major
subsystems-production, transport and distributiérelectricity and then justified
inclusion of data of costs and profit rates by gaties of consumers (in accordance
with the actual load of the engine in the powemdupf each customer category).

3. By the Resolution from August 17, 2004 No. 37&a Government of the
Republic of Sakha (Yakutia) approved programme tf@ phased elimination of
cross-subsidies among consumer categories in tffs far electric energy produced
by JSC SC Yakutskenergo. The main objective optiogram was the preparation of
the consumer and provider to the market conditmnthe energy industry and the
requirements in the legislation establishing théfsafor all categories of consumers
at economic levels. Term of realization of the paog was provided for 2006-2013,
the deadline for the Elimination of cross-subsitiaraof budget users, in accordance
with the programme ends in 2011, the populatio®t32 However, in view of the
possible budget and real incomes, the program wakilly implemented. Therefore,
currently the decline slightly and cross-subsidirahas remained almost at the same
level as at the start of the implementation ofglegramme.

Thus, it can be concluded that the program is oohing at the moment. It
should be noted that the requirements of the lave latensified in parts of cross-
subsidies among customer categories. By presemtGthvernment of the Russian
Federation has developed a draft Ordinance onntineduction of the social norms
for the population. It will reduce rate of sociarms for the population, according to
it within social norm the tariff for population Wwibe discountable, higher social
standards - at a commercially reasonable rate(d® & 5.25 rubles per 1 kWh.

4. In recent years, due to high electricity rates ihdustrial consumers and
persons assimilated to them a negative factoriferefectricity company of JSC SC
Yakutskenergo is pointed out: non-industrial consismrefuse from services AK
Yakutskenergo in favor of own production or sergioé the wholesale market.

5. Today new contracts with potential large indasttonsumers are not signed
because of high tariffs. A situation in which theewf such new industrial consumers
as Gazprom on supply of Chayandinskoe depositspnbes problematic, almost
impossible one. An example is the problem of redydhe projected growth of
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approximately 5 years ago electricity productio€ J8C Yakutskenergo — due to the
implementation of the power supply tender for Talalpumping station “objects” of
joint-stock company Transneft Talakanskaya gas inerbpower plant OJSC
Surgutneftegaz instead of a stock company Yakuesigen It should be understood
that it is impossible to overstate the anticipatiohincreased electrical energy
because growth prospects of the energy company &sto increase electricity
production, which contributes to lower tariffs feftectricity and thus attract new
consumers in power districts of the Republic.

6. In the current methodology problems of costs prafit allocation of the
companies between the electric and thermal energynat developed. Acting
technique virtually eliminates the possibility cfimg a flexible marketing policy in
the sphere of sales of electricity and heat by @nsupply companies (taking into
account the specifics of the particular region aodhpetitive regional electricity
consumer markets and heat).

7. One of the essential, in our view, shortcomiofyexisting methods of tariffs -
the minimum required balance profit-saving orgaties is calculated without the
use of a standard approach and is formed and agghio\State Committee on pricing
- REC of the Republic of Sakha (Yakutia) in abselatmount in millions of rubles.

In foreign practice, for example, when defining trexessary profit of joint stock
electricity companies regulators use “reasonatiksraf return on capital” (based on
the weighted average cost of capital in the cradd stock markets to levels of
interest on bonds and long-term loans, dividendsrain share aggregated groups of
industrial enterprises). However, taking into actdhe actual conditions of regional
economy, implementation of the normative method 6atculating profits of
regulated utility companies must be carried outigadly, with some caution. This is
due, firstly, to the lack of development credit astbck market in the Russian
Federation and the Republic of Sakha (which haveyabbecome a key and stable
mechanism, regulating the processes of flow oftafjmto the Russian economy)
and, secondly, the existence of serious problentiseirevaluation of the real value of
basic production assets of the utility companies.

8. The current system of regulation of electricigtes on the basis of the
definition of “reasonable costs” creates an inaento inflate costs. One can observe
inefficient and technologically outdated energyilfaes with high unit costs of fuel
and electricity transmission losses in electriomoeks, reduced productivity while
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increasing strength, there is no effective andcieffit mechanism to encourage
savings in material costs.

9. The definition of the necessary costs of germrattransmission and
distribution of energy is impeded by the fact that enough skilled legal frameworks
apply outdated regulations determine productiortscos the production of electric
and thermal power, including no departmental stedsl&or determining losses in
electric networks, taking into account the lengthttee power lines, proximity to
energy sources, as well as technical and techrualbgfiate of electrical networks

10. One of the reasons for the shortcomings ofStia¢e regulation of tariffs for
heat and electricity in the Republic of Sakha (M&Ruwas in 1995-97 the
establishment of preferential tariffs for certaimogps of users (for example,
ALROSA and JSC Aldanzoloto) with no reimbursemeiinoome drop-down of the
power company, leading to its loss, the shortfatl the normal operation of power
equipment and conducting routine repairs, not roairtg the allocation of resources
to investments for the reconstruction of existingds as well as for the construction
of new high-performance energy.

11. The calculations for a number of energy systasmmsw that the energy
supplying organizations shortfalls in revenue amt mcluded in the fees for
electricity due to high fuel prices, and benefdas & number of consumer groups are
so large that they cannot be compensated. Therefdsenecessary to embed in the
minds and practices of local and federal autharitiiee following principle: if
decisions are made on a preferential tariff fomgtipular group of consumers, at the
same time the question about budget grants musédided. This principle should be
legislated by means of amendments to the Russider&tson law “On electric power
industry” of 26.03.2003 N 35-FZ.

The main directions on improving State regulatibnaciffs for electrical energy
in the Republic of Sakha (Yakutia), in our viewe #éine following:

1. Development and application of a new tariff pplin electric power industry
of the Republic, which takes into account the éomabf the investment fund at the
expense of investment allowances in electricitiffsain three electric power regions
(Central power region, Western power region, Sauthéakutia power region) for
the purpose of strategic development and moderaizadf the electric power
industry, as well as the use of the mechanism b$idizing consumers of the local
diesel electric power industry of the Northern povesyion.
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2. The preservation mechanism of cross-subsidiggranmts from the budget of
the Republic of Northern power region, due to #$wdtion of the power region, as
well as the technological specifics of diesel powkmts, evenly spaced and fully
autonomous in the sparsely populated and undeetlepanomies.

3. Pursuant of the paragraph 5 of the Protocahefeeting with Prime Minister
Vladimir Putin in the city of Mirny on August 21029 Ne VP-P9-34pr, agreed by the
Government of the Republic of Sakha (Yakutia) witterested federal bodies of
executive power. On the basis of the above merdiatoeument subsidies from the
federal budget for the reimbursement of expenseproduction of electric power
from diesel power plants should be provided. Altama of these funds is lowering
the production costs of electricity; it is a prarsite for the implementation of
program activities to optimize local energy of RRepublic of Sakha (Yakutia) up to
2015.

4. In order to achieve the greatest effect fromaifeged subsidies for the normal
operation of diesel power plants of the RepubliSakha (Yakutia), by the invitation
of the Government of the Republic of Sakha (YaRulimds must be granted from
the federal budget to financial assistance in ¢henfof grants in two ways:

- for tariff reduction for electric power supplyfn diesel power plants;

- the financing of the program of optimization bétlocal energy of the Republic
of Sakha (Yakutia).

List of objects in the program of optimization aktlocal energy of the Republic
of Sakha (Yakutia) is formed in accordance withmission in three ways:

Track 1 - “reduction of decentralized electricitypply”- includes a summation of
the PTL to settlements with autonomous sourceseafréecity with the installation of
a modern power transformer stations. According His,tin 11 districts of the
Republic there will be transmission lines of diffet class with a voltage from 0.4 to
35 kV with a total length of more than 550 km w8 transformer substations,
which will bring constant use in reserve 15 of D&#l reduce diesel consumption in
the production of electricity at 4.86 tons. (In 20@he cost of fuel for electricity
production by these stations is at about 140 milligbles).

Track 2 - “the construction of the Thermal powearlof low power and heating
stations, working on local coals, the reconstructbthe existing DES” includes the
following:
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« construction of 8 thermal power stations, 4 tre@rpower plants operating on
local coals instead of DES, which work on expengiwgorted diesel and do not meet
modern requirements for energy efficiency;

« reconstruction of the existing 6 diesel statiawith installation of modern
equipment with 4 degrees of automation to repldesolete equipment of diesel
stations;

« reconstruction of distributive electric networks regional capitals and cities
with relatively high-voltage power transmissione# where the construction of
technologically and economically impractical.

For the 2010-2015 4 HPP of lower power and 8 hgasitations will start
working, 6 diesel stations in 11 districts of thepRblic will be reconstructed [16].
The construction of the power plants will be coesitbly improved the quality of life
of the population, which is expressed in the yeand hot water, centralized cold
water supply and discharge. Total power input poaret thermal plants will be 89
MW electrical and 115.2 Gcal/h thermal power. 11D®ith a total installed
capacity of 60.5 Mw are to be decommissioned.

New low-power and thermal power stations will canguapproximately 176
thousand tons of coal of Dzhebariki-Hajinskoe, Kalagskoe and Zyrianskoe coal
deposits. The annual savings in expenditure omtheisition and delivery of fuel to
electricity and heat supply as a result of the tantion of small capacity low-power
thermal power plants and the rehabilitation of #xgsDES will be 1.4 billion rubles.

It should be noted that in order to ensure thagtiegving demand for coal should
be envisaged to introduce measures to increasepondiiction, therefore, correction
of the program for the development of coal indusifythe Republic of Sakha
(Yakutia) could be possible.

Track 3 — “energy efficiency programmes” includes:

« construction of highly effective DES in areas wéhehe directions 1 and 2
cannot be implemented,;

» minimization of electrical energy losses with tleeonstruction of distributive
electric networks and use of the SIP;

« introduction of new economical DES with an inkgdl capacity of consumer
loads;

« construction of gas diesel stations in the geedfon of localities of the
Republic of Sakha (Yakutia);
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« introduce measures to reduce energy consumgtiongh installing of reduced
output receivers and approval of higher rates endtea of decentralized electricity
supply to encourage energy savings;

« use of renewable energy sources with the corngiruof small hydropower,
solar and wind power plants [16].

5. Lower electricity rates for consumers in the €anWestern and South energy
regions of the Republic may have a positive impattthe financial position of
enterprises of the Republic. It is particularly on@ant to reduce the tariff for the
leading companies of the Republic - ALROSA (JSQ) #akutugol, whose financial
situation has been deteriorated due to market tiondi

6. Taking into account the requirements of theslegjion in force, in the next 2
years, particularly the elimination of cross-sulesdn budget organizations, and the
need to raise tariffs on electric energy for thddmiary organizations and population
are required.

7. In our view, as a key way to improve regionatcéicity security it is
necessary to develop method of regulating tariffis ebectric energy, namely a
differentiated cost of electricity of energy regione. differential energy costs on
regions taking into account economically justifieasts for its production and with
average tariffs, as well as the existence of csodsidization of electricity
consumers and electricity subsidies mechanism éwthérn energy district.

8. The application of a new method of State regpianf tariffs for electrical en-
ergy, i.e. “moderate tariff State regulation” metha electric power industry of the
Republic to provide direct targeted subsidy to pomits of electricity and subsidies
to energy consumers of the Northern District fromddpets of all levels; the inclusion
of investment additions into 3 energy regions (€drgower region, Western power
region, Southern Yakutia power region).

9. Thus, while maintaining the mechanism of cragss&lies and subsidies for
electricity consumers of the energy region of thaldet, it is possible to make
investment allowances in fees for creating the stwment fund development and
modernization of the electricity grid to improveeelric power security of the
Republic of Sakha (Yakutia) and the energy of tteaain particular: Central power
region, Western power region, Southern Yakutia powgion and Northern power
region.
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4.3. Development of a method of regulating tariffs
for electrical energy in the Sakha (Yakutia)

Tariff policy in electric power industry of the Ragic of Sakha (Yakutia) on
electric and thermal energy generated by JSC Yké&nesgo SC and other power
producers, through the mechanism of cross-subsiolizaf consumers is based on
the average energy tariffs for Energy Company.

These tariffs are differentiated on separate caiteg@f consumers on the basis
of their solvency, social security and degree @f ithportance of branches and the
separate enterprises in republic economy. Simj@raach breaks one of the basic
principles of the federal law on state regulatidntasiffs for electric and thermal
energy which consists in establishment of tarifiséhergy, proceeding from validity
of expenses for their production. The consumehefdlectric power has to pay its
real cost.

Researches showed that existing technological restof functioning of power
industry caused formation of the mechanism of cmgssidizing of consumers in
realized system of regulation of tariffs for enemfyJSC Yakutskenergo which is
expressed in the following forms:

* between power areas - Western and Southern Yakemiergy regions with the
cheap cost of energy are subsidized by CentralNawthern energy regions, having
the high cost of electricity generation;

* between types of production (electric and thernradrgy) - due to electric
energy more expensive thermal energy is subsidized;

* between consumers - industrial consumers and edjtatthem ones have to
subsidize budgetary organizations, the housingcantmunal services enterprise and
the population.

The existing mechanism provides a covering of legse production of electric
and thermal energy in areas with the highest exgeeasthe expense of establishment
of single average tariffs for consumers. So, inNeethern energy region of RS (Y)
the specific expenses on diesel fuel in cost oftetéty generation exceeds 70%
because of a systematic and unregulated rise ¢egpfor delivered fuel. At the same
time 94% from the general consumption of diesel foes to this energy region as a
whole on JSC Yakutskenergo and 76% of consumptfovolumes of the electric
power the budgetary sphere and housing and comrsanates.
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In view of the high cost of fuel and low volumes cdnsumption cost of
electricity generation by diesel power plants, pigithn costs become overestimated
in comparison with other power sources. At the espeof preservation of system of
cross subsidizing amount of money on these purposd®s more than 3, 5 billion
rubles. As a result, because of the special sauipbrtance of the northern energy
region the high cost of the electric power devetbfyy diesel power plants, is
subsidized at the expense of other consumers géthelic.

Now the differentiated tariffs on the thermal enengade in JSC Yakutskenergo
are estimated on conditionally allocated four epeegions. At the same time tariffs
on heat power are subsidized at the expense &fEtéoi the electric power. As the
population won’t be able to pay an overall coshafising-and-municipal services for
a long time and promote their absolute paybackct® of services of housing and
communal services in the republic is above, thathéneighboring regions for 45-
70%. In this regard preservation of the mechani$nthe second form of cross
subsidizing in region power industry is necessary.

As a result of preservation of the third form obss subsidizing - between
industrial consumers and the population, the budgetnd agricultural consumers -
there was a price distortion in favor of one consui the expense of the second
ones. On the other hand, several years ago thdasipiicing policy in power
industry had positive sides against high inflafiothe country and general decline in
production.

However at the same time we have to note that pratsen of the mechanism of
cross subsidizing of consumers of the electric pdee to a distortion in economy,
non-performance of the basic principles of pricingpower industry, formation of
economically unreasonable and unreal expenses eofbtluget that conducts to
reduction of the financial help from Federal furfdfinancial support of subjects of
the Russian Federation. As a whole, the inter-biadgeelations at all levels of the
budget are distorted, and also the mechanism tftiiton of the tax income suffers.
At the level of the republic it means a short-réimepof necessary volumes of the
financial help from the federal budget as expemddsidgets are formed taking into
account average tariffs for the electric powerthd level of municipalities it means
the distorted formation of own material inputs oarm the electric power and fuel
that attracts an uneconomical and inefficient egfare of energy resources,
especially where there is a need of delivery oeaspve diesel fuel.
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The fulfilled analysis on production expenses afrgy power of Yakutskenergo
allows us to conclude that state tariff regulatimglone at the average energy tariffs
on a whole energy company and does not reflect ezpkensese on energetic
expenses of the Republic. The pricing system ojpgrah an energy branch and
establishments of the tariffs, based on annualecton of tariffs on an inflation
index, can't provide effective realization of rafing and regulation of an electrical
power complex in the republic.

Analysis of products cost of JSC Yakutskenergo riur2008-2010 (thousand
rubles) is provided in tab. 4.3.1.

Table 4.3.1
Analysis of market cost of Yakutskenergo for 200810. (thousand rubl.)
Ne Item 2008 2009 2010 | 2010/2009
B %
1. |Raw materials, basic materials 90263 80110 90895 113,5
2. |Auxiliary materials 132034 167562 209299 124,9
3 Construction services by product 1119356 | 1177015 1481920 125.9
character
4. |Fuel for technological purposes 1477495 1840112059551 111,9
5. |Energy for technological network costs 4692992 7551 | 5622687 97,6
6. |Labor fees 1681969 1776055  17760b5 100
7. |Social contributions 353437 382035 369217 112,8
8. |Depreciation of fixed assets 963420 1417222 1608 122,2
9. |Other costs 588244 530884 648041 122,0
10. [Total expenditure 11099210 13128046 13855774 105,5
11. (Costs of revenue 592363 9721538 1546834 1591
12. |Financial result from other results -17620 60501 5384 1221,3
13. Taxes 368457 341673 459869 134,2
14. |Use of profit 241526 569979 341600 59,8
15, [Necessary commodity products, ele( ;1501575 14100199 15402607  109,2
and thermal energy
including  commodity  products 1 4,595377 19431356 13576129 1092
electrical energy
16 The amount of elctricity. .(productin 4593 2462 4298 96.3
supply of consumers), in million kW/hour.
17 |The actual average tariff for electric energy,240 2,786 3,159 113,4

Source: financial statements of Yakutskenergo 66822010.

According to the Table 4.3.2. the calculation ofrketable production required
for establishing average tariffs of JSC Yakutskgae®C in 2010 it can be concluded
that commercially reasonable rates in the four gnatistricts differ from the
approved average tariffs for the power company.
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Dynamics of generated electricity tariffs cost dowd correspond to the real
economic costs of their production; therefore, ecoically unjustified electricity
tariffs on JSC Yakutskenergo SC in energy regidritk@Republic are put.

Table 4.3.2

Calculation of marketable production required to esablish average tariffs of JSC
Yakutskenergo in 2010

JSC Ya-
Unit CPR SYPR| WPR NPR | kutsken-
ergo SC
Power energy
Useful ouput Million kWh, 1156,6 | 1060,8 1843,9 236,9 42982
Economically sound tarif rub/kWh 3,88 2.2 1,41 5, 3,159
Approved average rate rub/kWh 2,93 3,18 3,20 2,62 ,1538
Necessary revenue Million ruble€488,4 | 2329,5 2599,2 4158,9 13575,9
Actual revenue Million rubles3392,3 | 3371,4 5901,1 620,9 13285,6
Transfer of energy Million rubles. 501,1

This fact shows that the State regulation of tsyiéin electricity supply company
and the regulator does not determine the econodmigasttified costs energy
companies on energy regions of the Republic, angleagnly on acceptable rates for
consumers in the region and required loss-free cmaitsnearnings for the company
as a whole. Changes in the system of State regulafi tariffs must set in motion a
mechanism for stimulating influence on the economamtivities of vertically
integrated energy companies, with the aim of sulisidy increasing the production
efficiency by reducing losses in the power systemh @lectricity companies, as well
as through the mechanism of attraction of investmfanr its development.

The ineffectiveness of the existing methods of lating tariffs for electrical
energy is reducing investment in the industry ala result, frequent emergency
situations at stations and electrical networks,reexbsses, high levels of fuel
consumption per unit of energy, substantial weartten networks and generating
capacity. As a result, not enough power is consigataty, as reflected in the lack of
funds to ensure the reliability and efficiency ofeegy systems. It should be added
that the existing tariff regulation does not enegar new innovative development
priorities of the regional energy sector and thenemy of the region.
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All these circumstances dictate the need for atanbal revision of the method
of regulation of tariffs for electrical energy ihet Republic of Sakha (Yakutia), as
well as the need to establish a new tariff polityhie northern region.

The basic principles of the new tariff policy ineelric power industry of the
Republic of Sakha (Yakutia), in our view, should be

- preservation of State regulation of tariffs féeatrical energy in technologically
and geographically isolated power system, whidhéspower system, where there is
no or limited competition in the market for theesahd consumption of electricity;

- ensuring of the reliability and safety of the mgi®n of the electric power
industry of the northern region, on the basis asomable tariffs for electrical energy
to consumers with the condition of application loé fproposed method of regulating
tariffs, taking into account the mechanisms of goueent subsidies from the budgets
of the consumers of the Northern power region;

- in the territories temporarily isolated from theified energy system of Russia,
i.e. in the northern regions of Russia, we proptmseéntroduce the principle of
subsidized tariffs for electricity produced by diepower plants;

- balancing of economic interests of suppliers emtsumers of electrical energy;

- to protect consumers from unjustified increasepiites (tariffs) for electric
energy (power);

- the establishment of final electricity rates foonsumers, based on the
assessment of economic feasibility and efficiendytariffs for industrial and
consumer demand assessment of housing and commemaes, agricultural and
budgetary users, as well as the population.

- the inclusion of the investment allowance ratesreate an investment fund of
the modernization and development of the powerstrglin the power regions of the
Republic of Sakha (Yakutia) for the proper functimnand development of the
electric power system of the North;

- encouraging both producers and consumers of relgictenergy to the
development and application of innovative energyirgatechnologies;

- ensuring access to information for electric pos@nsumers on the functioning
of the wholesale and retail markets, as well atheractivities of the subjects of the
electric power industry;

- ensuring electricity and environmental safety;

- energy efficiency and economic efficiency of ggyeproduction and use.
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Based on the recommended principles of tariff golic the Republic the
methodology of regulation of tariffs for electrioshergy was created as follows: 1)
identifying cost-effective production cost of elédty in each of the four power
regions of the Republic of Sakha (Yakutia); 2) takthe average tariff for electricity
in three energy power regions: Central, Western @adthern Yakutia, which is
formed by the investment allowance received throughss-subsidization of
electricity tariff in the power regions; 3) estaiing of the average tariff in Northern
power region, characterized by the high cost dftelgty production, subsidizing the
tariff from the regional budget (p. 183-184). Tegtiof the method allowed us to
estimate the amount of funds for cross-subsidinatithe tariff on electricity among
energy regions: Central, Western and Southern Yak.5 billion rubles. (p. 183-
184), average tariff in Northern energy region wghbsidies from the regional
budget must be set as 3.09 rub/kWh. (p. 183-184).

Final tariffs for consumers should be based on ssessment of the economic
feasibility and efficiency of tariffs for industtiand consumer demand assessment of
housing and communal services, agricultural andgéetaty users, as well as the
population.

Determination of tariffs for electricity productiom the Republic of Sakha
(Yakutia) includes 2 phases:

The first stage is the determination of tariffs felectricity production in the
Republic of Sakha (Yakutia), i.e. on the basis led application of the proposed
method of regulating tariffs for electrical enemggulatory organizations — The State
Committee on pricing policy — REC of the Republic Sakha (Yakutia) and the
Federal service for tariffs-tariff validity analgsmust be performed on the electrical
energy in the Republic of power regions and theggasempany, as well as compare
them with actual costs, including identification efcess costs expenditures,
identification of cost savings through undevelop&hned costs and the introduction
of energy-efficient technologies (EET).

At this stage it is anticipated the cost of prodgcelectricity in the energy areas
economically reasonable costs of electricity préidue including an investment
allowance on the Western power region in the amaintross-subsidization of
consumers of Northern power region.

Because of the special social significance of tta#eSsupport to the population
and local producers in the Arctic, where we careolss high real cost of producing
electricity from diesel power stations, it is prgpd to maintain the mechanism for
receiving subsidies from the budgets to cover tifferdnce in tariffs on electric
energy.

The first phase is completed by the establishméaverage tariffs for electrical
energy in the Republic as a whole, including alirfpower regions.
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In the first stage it is formed by the averagefftam electricity production by the
following formula:

Tav = (PeprtPloyprt PlyprtPhe)/V

where:

Prepr = [(Cepr + PEpd/(Lepr + CSypdl/V cpr,

Prsypr= [(Csypr+ Plyp) — Depd/V sypr

Pryor = [(Cupr + Plypr) + 1Awp]/VWpr,

Propr = [(Copr+ Phpr) + (Lnpr(Grpr + SUBR) IV npr,

including 1A, = CSyr = Gopr

cpr — Central power region;

sypr — Southern Yakutia power region;

wpr — Western power region

npr — Northern power region

Pr — price;

C —costs;

Pf — profits;

L — losses;

V — volume of electricity production;

CS — cross-subsidies;

IA — Investment allowance.

G - grants;

Sub — subvention.

Thus, the formula for the calculation of the avergayiff is equal to:

Tav: [(Ccpr + Ptpr)/(l—cpr + Cs.xypr)]/vcpr + [(Csypr+ Pfsypr) - DCpr]/VSypr + [(prr +
Pfupr) + 1Awpd/VWPT + [(Crprt Pfip) + (Lapr(Gnpr + SURR)I/V npr

In the second stage the tariffs for electrical gpdo consumers are determined,
based on the assessment of economic feasibilityHiviency of tariffs for industrial
and consumer demand assessment of housing and ec@hservices, agricultural
and budgetary users, as well as the populationeleatricity customers in Northern
power region of the Republic, where there are tlipseer stations suitable tariffs
for electrical energy must be installed.

The essence of the proposed method of regulatiifts thor electric energy in the
electric power industry of the Republic of Sakhak¥tia) and in each of its power
regions, in particular, is represented as a loditatk diagram (Figire 4.3.1).

As a result of the proposed method of tariff regatathe annual volumes of
cross-subsidies would amount more than 3.5 billiables a year disregarding
inflation and will be centralized in the investmémhd of industry modernization and
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development of the Sakha (Yakutia), where the fuardsintended to become one of
the main sources of formation of the Investmentd-(table 4.3.3). This method of
regulation of tariffs for electrical energy is remmended to introduce as an effective
financial mechanism for the timely implementatiof @omplex programs of
modernization and long-term development of the paweustry of the Republic of

Tariff computation to electric energy production
in the Republic of Sakha (Yakutia)

Electric energy tariff's validity »  Cost cutout revealing Federal budget RF
analysis

l

Over-norm expenses atthe expense of ;;Igieiﬁgggigg
undeveloped costs introduction Regions developing FTP, FAIP |
e -
- FFRSF: Subsidy (Sbs)
Lgfrfé:‘); r:r:z Forming economically reasonable cost (E&S{ Northern fuel deliveries,
. - > of electric energy production Subvention (Svn)
increasing expenses S=z+P Tariff's differences
index estimation

Forming ERC (tariff) by Budget of Sakha (Yakutia)
energy districts (Sbs+Svn)

o T N\

CED (PS=-1096 SYED (PS = 1042
min.rub.) min.rub.)

WED (PS=IN= min.rub.) NED (Subsidy) = 3538 min.rub

- — P=(C+P)+ (U(Sub+Svn) = 17,56
P=(C+P)-U= rub.kWh P=C+P=2,20 rub kWh P=(C+P)+IN=1,41 rub kWh rub kwh

ey

The modernization and
development of the electric
energy investment fund RS(Y)

The average tariff for electric
energy 3,16 rub./kWh

A4

Determination of tariffs for consumers

evaluation of solvency consumer demand Rating economiqally reasonable tariff for |
(Housing, ¢ / x, budget consumers, population)| industry

. |

Agreement on of electric energy tariffs for consumers Goskomtsen-
REC RS (Y) and the Russian Federal Tariff Service

A

Figure. 4.3.1. Logical frame of the proposed metbbregulation of tariffs for electric energy
in the Republic of Sakha (Yakutia), and in eacitsgiower district, in particular
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Table 4.3.3

Volumes of cross-subsidy among energy districts dfakutskenergo LtD in 2010

Unit of Ya-
meas- CED SYED WED NED | kutsken-
urement ergo LtD
Electric energy (power)
Productive supply Min kWh 1156,6 1060,8 1843,9 236,9 4298,2
Economic value-added | rub/ kwh| 3,88 2.2 1,41 17,56 3,159
tariff
Approved normal tariff | rub/ kWh 2,93 3,18 3,20 2,62 3,091
Required gross proceeds Minrub. 44884 2329,5 2599 4158,9 13575,9
Actual proceeds Min rub 3392,3 33714 5901,1 620,913285,6
Energy transfer Min rub 501,1
Cross-subsidy Min rub -1096,1 1041,9 3803,0-3538,0 210,8
Heat energy (power)
Productive supply ths. Geal| 1942,7 14,9 1957,6
Economic value-added | rub/ Geal 927,9 1602,6 933,0
tariff
Approved normal tariff | rub/ Geal 819,6 1547,8 825,4
Required gross proceeds Minrub.  1802,6 23|19 5326
Actual proceeds Min rub 1592,2 23,5 1615,7
Energy transfer Min rub -210,3 -0,4 -210,8
Cross-subsidy Min rub -1306,5 1041,9 3802,6-3538,0 0

Economic efficiency of offered method on tariffguation for electric energy
consists in the following:

1. in an increase of reliability of electric uiidis due to their modernization and,
as a result, providing electric energy power ségwfithe Northern region;

2. in supplies reduction of Northern delivery openrsive fuel for diesel engine
power plants;

3. in economic expediency of cost reduction in ladactro energy industry and
preventing threats for Northern region consumersfinterruption of power supplies.
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4.4, Role of influence of electric energy tariffs on economy
and social standard of living in the Republic of Sakha (Yakutia)

The economic and social situation in the Repuldipathds to a large exteomh a
level and a balance of energy costs, since thehNertharacterized by the high con-
sumption of energy and fuel. Recently a need wesgrdzed for analysis of influ-
ence of tariffs level to electric power and its aopon changes in financial and eco-
nomic performance of companies and sectors of NatiBEconomy, income and ex-
penditure of budgets, and also on a social stamufdirdng.

In 1997 for the first time research work “Evaluatiand analysis of electric
energy tariffs changes on economy and social stdndfliving of the Republic
population” was done by the Institute of Physicd dechnological problems of the
North YNS SO RAN together with the Institute of pawsystems named after L.A.
Melentyev SO RAN, the State committee on statistitghe Republic of Sakha
(Yakutia) and the State committee on coordinatioa disciplining of the prices and
“Yakutskenergo” LtD. Mentioned research includeévelopment of methods and
models for potential impact analysis to the econpand social services of the
Republic from electric- and heat-energy tariffs roypes; source data capture (by
production cost structure and financial conditidnn@in businesses and branches,
population social standard of living and their exges structure etc.); implementation
of experimental computations and analysis of resilhe author of this dissertation
research was one of the contractors of the merdiabeve scientific work.

Based on previous scientific and practical expegeof work in the North-
Eastern Federal university named after M.K. Ammosbg Khabarovsk institute of
economic study DVO RAN, the Ministry of Fuel Indysand Energy and the State
committee on pricing policy — Regional energetienaaission in the Republic of
Sakha (Yakutia), also on the basis of methodoldgipproaches of given research
work, author of this dissertation work carried aetv analysis of influence of electric
energy tariff changes in term of several electrergetic development scenario.

For evaluation of tariff changes influence a metilodical approach was offered
to evaluate potential impact from rate regulatglmwn in Figure 4.4.1.

As seen in Figure 4.4.1., process of effect oftate@nergy price changes on
economy of the Republic of Sakha (Yakutia) and petjan social standard of living
can be shown as an aggregation: object — influerangalysis — regulation (feedback).
To evaluate the influence of electric energy pdhanges, model of direct influence
on regulation objects will be regarded. Activityalysis (electric energy tariffs
changes) was realized using electronic sheetsmygircel”.

143



CHAPTER 4. REGULATION OF TARIFFS FOR ELECTRICITY AS ECONOMIC MECHANISM

TO ENSURE ELECTRICITY SECURITY OF THE REPUBLIC OF SAKHA (YAKUTIA)

g Energy tariffs change L

I e e
§ Branches, businesses Social standard of living

iy

(=)

| |
. . ! . - |
Direct Indirect influence : | Direct Indirect influence | |
influence analysis [ C::> : influence analysis [
analysis : | analysis :
I ! I

|

Activity analysis
I
|
|
|
|
|
|
|
|
|
|
;

J
|
|
|
|
N
I
|
|
i
|

Sl
|
:
|
|
|
|
|
|
|
|
|
|
N

Complex analysis of energy tariffs changes

| Regulation (feedback)

Figure 4.4.1. Scheme of methodological approach to tariffs changes analysis.

More generally production cost changes under power supply price rise (fall)
influence can be expressed by:

Pu= P3/[5+Pm/[m~+Pm*/[m+P3/3+Pn/in (1)

Where, Pu — Index of changes of production costs (i.e. sum of costs after price
changes regarding to their pre-level).

Ps, Pm, Pm, P3, Pn— Indexes of changes accordingly of consumed energy, fuel,
materials, salaries and other expenses.

s, [m, [Im, /13, /In — Share in structure of costs accordingly of consumed energy,
fuel, materials, salaries and other expenses.

If the tariffs are changed so the changes of production costs of enterprises-
consumers of electro energy which is defined not only by increase of costs but
possible changes in profit either:

Py=Pu+HUHUIT*IP (2)

where Py — index of cost production changes

HHUII — index with changes of profit

IIP — share of profit in cost before increase

The main indexes in model of direct influence are indexes of changes of costs
and prices for products, which are expressed in percentage and show changes of cor-
responding values (costs, prices) if tariffs are changed. While calculating the direct
influence of changes only energetic compound is considered (P3/13).
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Direct influence of increase or fall of tariffsbetter to consider in short term pe-
riod of costs changes. Short term period diffecsnfiong term one by constant of
production capacity that gives us the right in tegearch to apply as the norm the
definition “under other similar conditions.” Fromagroeconomic point of view it is
estimated the evaluation of indexes of direct cdsling directly with production
costs of enterprises. Changes of payments intbullget (tax on profit) will be mac-
roeconomic effect in this situation.

According to mentioned above research work modekwdluation of energy
tariffs changes influence on enterprises conditaord branches of industry is
represented in the form of scheme of analogue muwttieal model of direct
influence of energy, where under “model” we undardt table and formula
interpretation of calculation process.

Increase (fall) of energy |—— | Increase (fall) of costs

v

Worsening (improving) of « Increase (fall) of profit
economic conition

v

Fall (increase) payments into budget

Figure 4.4.2. Scheme of analogue and mathematiodehof direct influence

Necessary explanations and their interpretationthénform of tables in which
correlation between mentioned indexes were puasifellows:

HUT3O —changes of energy tariffs in;%

HUTT — changes of heat energy in %;

TII; — goods production;

CC;— cost;
I1P; — profit;
OH; — energy;

35, — electro energy;

TD; — heat energy;

I1B; — payments into budget;
BIT; — balance profit;

HHIT; — tax for profit;
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If i=1, so parameters are considered before tariffarges, if i=2, so parameters
are considered after tariffs changes.
A - energy changes, which can be positive and negdBpending on increase or
fall of tariff;
115; — payment into budget before and after increageioés;
s—rate of tax on profit at an enterprise.
Basic ratio:
IIP=TII-CC;
DH=20+T0D.
Table and formula interpretation (Calculated tabtdfsmodel of direct influence
are presented in Tables 4.4.1 - 4.4.4.
Table 4.4.1

Changes of financial condition of enterprises regating direct influence of tariffs

Enterprises Energy Changes| Cost |Profit with|Tax on profi Volume of sales
OH, A CC, constant | it with con- |with constant prof-
price stant price it
I1P, HHII, TII,
Yakutskenerg@3,*(1+1UT3/100) [OH,-DH; CC;-A [T, -CC, |If  TIP;>0,|93,.
+TD*(1+UTT/100 T1P,*0,35; 0 |4c.1*(1+UT,,./100)
) +
Do *(L+UTI,
pou/100)
+TD*(1+UTT/10
0)
ALROSA 99,%(1+1TD/100) |DH-OH;  |CCr-A [P,-A, if|HHIL-As [T+ A
Vodokanal +T3,*(1+UTT/100 P~ A >
Utilities of RS |) 0; 0, if
(Y) IIP;<0
Total

Data of Tables 4.4..u 4.4.2 show the changes of financial condition of
enterprises in different scenario of energy tardf@nges i.e. one can see not only
increase of energy tariffs but fall either.
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Table 4.4.2
Coordinative changes of financial condition of enterises
regarding direct influence of energy tariffs changs, in %

Enterprise | Expenses of prpcost of productiopShare of profit| Coordina-|Costs with [Cost with
duction with constant profin cost producttive constant |constant
it tion with con- [changes gprofit price%
stant price profit with %
constant
price %(q
%(Pu) | Min | %(Pw) |Min rub|bas.,% new%
rub
Yakutskener |(CC,/CC;y |CCy*P,, |(P(MIn  [TII,- TIP¢y  |TIP,/TII | ((TTP,-ITP,) |(TIPo/P,(MIn | (TIPo/P,(MIn
0 )*100 /100 |rub) P,+CC, 2100  |/(TTP1)*100 [rub))*100  [rub ))*100
/TI, )*10
0
ALROSA  |(CCJ/CCy [CCy*P, [(P(MIn [P, +1IP; [TIP¢; [TIPYT |((TMy-P,- [(ITPo/P,(MIn [((TIL;-P,)/
)*100  |/100 |rub) I, IIP,)/(TTPy) [rub))*100 |P,))*100
/TT1;)*100 *100 |*100
Vodokana |CC,/CCy* [CCy*P, [(Py(MIn [P, +IIPy |TIPc; |TIPYT |((TII3-P,-  [(ITPo/P,(MIn [(TIL;-P,)/
100 /100 |rub) I, TIP,)/(TTPyy [rub))*100 [P, ))*100
/TI1;)*10 *100 | )100
0
Utilities of RS(CCo/CCy |{CC1*P, |(Py(min [P, +ITPy |[IPcy  |OPAT |((TI4-P,-  |(ITPo/P,(MIn |((TIIs-P,)/
) *100 /100  |rubl) T, TTPy)/(TIP; |rub))*100  |P,)))*100
/TII; )*10 *100 100
0

In table 4.4.3 changes of payments into budgeta@ilated as follows:
(H52)=HB]_'(HHH1 - HHHz)
In calculation methodology it is supposed that piatin prices of the enterprises
are not changed and electric energy consuming ttaysame.

Table 4.4.3
Possible change of tax revenue from corporates ihé budget of the Republic
with the electric energy tariffs changes.
Change in payments to the budg-Change in profit tax payment at the tariffs
et at the tariff's change change
((B1-1B2)/TIB)* 100 ((HHII, — HHIT) / HHII, )*100, if HHII; > 0

Corporate

Table 4.4.4 shows the relative changes in theamiprofit in a percentage.

Table 4.4.4
Possible change in the cost and profit in corporagewith the electric energy tariffs changes, in %
Corporate Change in the cost with tariff change®Rrofit change with tariff's change
in % in %
((Cc-CCy)lcCy)*100 ((P2-P1)/P1)*100
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Relative change of the financial condition of thergerprises
(taking account changes of tariffs, prices for prodcts and salary), in %

Table 4.4.5

Enterprises Costs of production Production costwatriable | Profit share in costsRelative Profitability at | Profitability at
profit of products at |change 0 invariable profit|constant price, ¢
constant price  |profit at %
%(P) Min rub %(P) Min rub basic % | new%jconstant price
% (q)
Yakutskenergo Lt CC,/CC4+T,1*0,5* |[CC,*P,, |P,(mIn rub.) TI,-P,+CC, [TIP¢y MP,/TII,| (TIP,-I1P) TIP,/P,(min I1P,/P,(min
(Open JointStocK Py, +Tua*0,5% by /TTI; /|TTP,| rub.)*100 rub.)*100
Company) +PV,,1*0,5*Pyauut
3Hul*| CK
Yakutgazprom LtD CC,/CCy+ CC*P, | Py(minrub.) |P,+I1P; TP, |TIP,/TII, (TTI;-P,- TIP,/P,(min (TTI;-P,)/P,
Pyul*O,S*PMa,"_M+3 /TH1 HPl)/ll_[Pll rub.)*lOO
Hul*l CHK
Yakutugol’ LtD CCo/CC1+M,1*0,0 | CC*P, | Py(min rub.) P,+I1P; Py |TIPYTI|  (TII-P,- TIP,/P,(min (TTI,-P,)/P,
3*precntM,1*0,01* /TTI; T1P,)/|I1Py] rub.)*100
ProvutPV.u1*0,5*P
w3 ¥l e
ALROSA LtD (Oper CC2/CC1+ CC*P, P,l(mln rUb.) P, +I1P, IIPcy HleTHZ (THfP,,,' HPZIP,,,(mln (THfP,,,)/P,,,
joint-stock company) PVY,1*0,5*P aunt3 /TTI; TIP,)/|ITP4| rub.)*100
TL,0%1 o
T'VII housing an CC,/CC+ CCy*P, Py(min rub.) P,+I1P; IIP¢y I1P,/TII, (TTI;-P,- TIP,/P,(min (TT1;-P,)/P,
communal services of t| PY,;*0,5*P, ., *3 /TTI; TIP,)/|ITP4| rub.)*100
Republic of Sakh| TL0*1 o
(Yakutia)
LtD Yakutsement CC,/CCy+ CCy*P, | Py(min rub.) P,+I1P; Py |TIPYTI|  (TII-P,- TIP,/P,(min (TTI,-P,)/P,
Pyul*O,S*PMa,"_M+3 /TH1 HPl)/ll_[Pll rub.)*lOO
Hul*l CK
Vodokanal LtD CC,/CCy+ CC*P, | Py(minrub.) P,+I1P, TP, |TIP,/TII, (TTI;-P,- TIP,/P,(min (TTI;-P,)/P,
Pyul*O,S*PMa,"_M+3 /TH1 HPl)/ll_[Pll rub.)*lOO
Hul*l CHK
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In the previous model we received direct influenéehange of tariffs on the fi-
nancial condition of the enterprises (tab. 4.4Ngw we will make actually model of
complex influence on the production sphere whiclh iwia complex describe influ-
ence on the industry as a whole (from here the noa®e is originated). For this
purpose it is necessary to calculate three valndermulas:

C=2Py; * G
P=ZUUIT*TIP;;
B=Z%1IP,,

wherePy; is an index of growth of production costs in sepabranch;

C; is a share of expenses of separate i-branch iensgs of the whole industry,
thereforesC,; = 1;

HUII; - an index of change of profit

Then the indicator of, will show us the general index of growth of expensgn
the Republic industry as a whole.

The second indicata? indicates the general change of profit in the stdes. In
power industry th&l!II index is higher than zero, however all other iretewill be
negative in case of increase of tariffs as theifpwoll decrease. Thus, the indicator P
will show us how the profit in all industry will deesase in case of increase in tariffs.
In case of fall of tariffs the situation will beehieverse.

This indicator is convenient to compare wWRh= >I1P; - profit in all industry be-
fore changes of tariffs.

The third important indicator characterizes totabant of payments in the budg-
et after changes of tariffs which also should bengared with payments before
change of tariffs oB,=3 ITb;.

Using this model, it is possible to estimate infioe of tariffs changes on econo-
my of the republic at the level of all industrytbe Republic of Sakha (Yakutia) due
to tab. 4.4.6 and 4.4.7.

Table 4.4.6

Data on payments of the enterprises in the budget
of the Republic of Sakha (Yakutia), in thousand rultes, 2010

. . Profit taxes
L . Profit, Profit tax, . ]
Main industrial consumers of the in the Profit taxes
. thousand thousand . .
electric power republican |in the federal
rubles rubles
budget budget

Yakutskenergo LtD (Open Joint-Stock
Company) 1561294 312259 281033 31226
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Continuation of table 4.4.6

SUE Housing and communal servic

of the Republic of Sakha (Yakutia) 73735 14747 m27 1475

Yakutugol’' LtD 23121503 4624301 4161871 46243

ALROSA LtD (Open Joint-Stock

Company) 49725000 9945000 8950500 994500

Aldanzoloto LtDI'PK 1488000 297600 267840 29760

Vodokanal LtD 40386 8077 7269 808

Yakutsement LtD 199000 39800 35820 3980

Total 74720918 15241784 13717605 1524179
Table 4.4.7

Data on expenses for production and production red@ation at the enterprises
of the Republic of Sakha (Yakutia), in thousand rules, 2010.

during expense for the electric
power
Production Expenses
Main industrial volume, |Prime cost Quantity, ' on . ' profit | Costs
consumers of the one thousand Tariff, |consumpt . Profit
) one . |Weig tax %
electric power | thousand | rubles rub / |on electriq
thousand ht, %
rub kWh | power,
kwh
thousand
rubles.
Yakutskenergo
LtD (Open joint- | 16608765| 15047471 281237 | 2,128 598472 1561294 31225910,4
stock company)
SUE Housing an
communal SeMVICe o) jeog | 8300063 166118  3,208536351 73735 | 14747 0,9
of the Republic o
Sakha (Yakutia)
XK Yakutugol
Lid 33337503 | 10216000 363693 | 3,435 1249285| 1,2 | 23121503 46243(01226,3
ALROSA LtD
(Open Joint-Stock113394000 63669000 1461813| 3,473 5076877 497250001 994500078,1
Company)
LTD Aldanzoloto| 4394000 2906000 142001 3,48%487773 1488000 29760051,2
Vodokanal LtD | 1030905 990519 30887, 3,63 112118 40386 8077
Yakutsement LtD 1216000 | 1017000 39936 3,63 144968 14,299000 | 39800 19,6
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As a result of modernization of power generatiarilities and implementation of
large investment projects for the analysis of iefice of tariffs change for business
economics and on the budget of the Republic of &gMakutia), it is necessary to
make imitating calculations for options of chandeawiffs for electric energy: at the
first stage - increase of tariffs for 10% and 2@¥the subsequent stages - decrease in
tariffs for 10%.

Influence of various scenarios of tariffs changeeoonomy and the budget of the
Republic of Sakha (Yakutia) is shown in tables.8ahd 4.4.10., including influence
of various scenarios of tariffs change on busimessiomics is shown on enclosure 2.

Table 4.4.8

Influence of various scenarios of tariffs change oglectric energy on economy and budget
of the Republic of Sakha (Yakutia)

Industrial ~ |[Consump Tariff, | Costs of|[Expense|ChangeExpenses ChangesﬁExpense Changes
consumers tion |inrub/| the |atatariff s |ata tariff at a tariff
volume,| kWh. | electric | for the for the for the
in one power, | electric electric decrease
thousan thousand power power electric
kWh. rubles. | for 10% for 20% power fol
10%

Total 2628620 3,492 |9179427|01009736279421101531218358858261484 -917943
including
industrial
enterprises
ALROSA LtD
(Open Joint- 1461813 3,473| 50768775584564507687 6092252 10153754569189 -507688
Stock Company
Vodokanal LtD | 30887 3,63 112118 123 334 214 134544| 22426 10090811 210
SYE Housing
and communal
services of the | 39936 3,63| 144968 600816 64464655435 | 119083 49157/6-44776
Republic of
Sakha (Yakutia)
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Table 4.4.9

Influence of various scenarios of tariffs change oelectric energy on budget expenses

Consumers| Consumjtariff, in| Costs of | Expense| ChangekExpense ChangekExpense:Changes
ion rub / the |at a tariff at a tariff at a tariff
volume,| kWh. electric | for the for the for the
in one power, | electric electric electric
thousand thousand power power power
kWh. rubles. | for 10% for 20% decrease
for 10%
Budget, total 291185 3,087 898962988858,289895,8 1078755179792,5809066,2-89896,2
including
federal 72950 3,08225215,7247737,322521,57270258,845043,14202694,1-22521,,¢
republican 73238 3,087226102,9248713,222610,29271323,545220,58203492,6-22610,
local 144998 3,087M47643,8492408,244764,38537172,689528,76402879,4-44764,4
Table 4.4.10

Influence of various scenarios of change of tariffen electric energy on the budget income

The budget |ConsumTariff, in| scientific | scientific| Change (+| scientific| Change (+ at Change (+
(income of | ption | rub/ and and |economy,- and | economy, - decrease economy, -
scientific and [volume,| kWh. |productio|productio an productio| an in a tariff an
production | in one n n overexpendjt n overexpendit for 10% |overexpendit
association), |thousa associatioassociatio  ure) associati ure) ure)
during d kwWh n, action| nat nat
increase i increase i
a tariff at a tariff at
20% 20%

ALROSA LtD (1461813 3,473 | 9945000 9843463| -101537 | 9741925 -203075 | 10046538 101538

Vodokanal LtD | 30887 3,63 1486 -757| -2243 -2999 485 3728 2242

SUE Housing
and communal
services of the| 39936| 3,63 14747 1854 -12893 -9069 -23817 23702 5895
Republic of
Sakha (Yakutia

Total 153263610,733 | 99612339844560 -114430 | 9729857 -231377 | 10073968 112735

At change of tariffs for the electric power offitimaterials of branches of the
state statistics and the budgetary inspection nfwmer expenses of the population
and its structure formed a basis for creation ofaglel of an assessment of influence
on a population standard of living. Change of tariér electric energy can influence
a population standard of living in two directions:
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1) the component of expenses on energy is beinggeuk directly - direct
influence changes.

2) other components (expenses on a food, nonfaadsices, transport) can be
changed because of increase or fall of an eletiimaer component of prime cost
producers and the organizations which are engagddlivery of consumer goods, so
it can change the prices of the production andisesv indirect influence.

Within this dissertation work calculations of tésifchange direct influence of
electric energy on a standard of living of the dapian of the republic was done.

As a result of modernization of power generatiasilities and implementation of
large investment projects for the analysis of ieflce of change of tariffs for a
standard of living of the population of the Repabbf Sakha (Yakutia), it is
necessary to make imitating calculations for ogtiaf tariffs change on electric
energy: at the first stage - increase of tariffs 10% and 20%, at the subsequent
stages - decrease in tariffs for 10%.

Influence of various scenarios of change of tarffisa standard of living of the
population of the Republic of Sakha (Yakutia) iswh in tab. 4.4.11-4.4.13

Table 4.4.11

Influence of various scenarios of tariffs change orlectric energy on
a population living standard of the Republic of Skha (Yakutia)

Consumers Scenarios of change of tariffs
of the Useful | Tariff The Increase of a | Increase of a | Decrease ina
electric issue | for the |[commo| tariff for 10% | tariff for 20% | tariff for 10%

power |electric|electric| dity
power, | power, |product
kWh. | kWh, ion,
in rub.
Population | 90819B 1,934 | 175663 93229¢175663210795?351326158096$17566:$

Table 4.4.12

Expenses on payment of housing utilities within caumer expenses for 2010

specific weightii  specific
expenses on | weightin a
cost, inrub] payment of | total amount

housing of consumer

utilities, % expenses, 9

Consumer expenses per capita 20699,0 - 100
Expenses on payment of housing utilities - total ~ 6&0 100 19,3

153



CHAPTER 4. REGULATION OF TARIFFS FOR ELECTRICITY ASCONOMIC MECHANISM

TO ENSURE ELECTRICITY SECURITY OF THE REPUBLIC ORRBHA (YAKUTIA)

Continuation of table 4.4.12

including on payment:
- heating 1574,08 38,7 7,5
- electric power 346,0 8,5 1,7
- gas 112,72 2,8 0,5
- water, sewerage 1015,0 25,0 4,8
- other housing services 1019, 25,1 49
Table 4.4.13

Influence of various scenarios of tariffs change oslectric energy on
a population living standard of the Republic of Saka (Yakutia)

Cost, | specific |Cost ailvariation Tariff |variatio \variation
inrub. |weight % a tariff for the Tariff
for the electric for the
electric power electrig
power 10% power
10% higher lowere
higher for 109

Average per capita income of

) 23029,3 100 | 23029,3 10023029, 100 [23029, 100
the population

Consumerexpensespercapita?og66’o 91,0 | 21000,0 91,121069,( 91,4 [20931,( 90,8

Expenses on payment of
housing utilities - total
including on payment:

4066,9 17,6 | 4101,517,8 | 4136,2 17,9 | 4031,6 17,5

- heating 1574,08 6,8 | 1574|08 6,84574,0¢{ 6,84 |1574,0¢ 6,84
- electric power 346,0 1,5 3800 1,66 4152 1,80 1,81 1,35
- gas 112,72 0,5 | 112,720,49 | 112,72 0,49 | 112,72 0,49
- water, sewerage 1015,Q 4.4 1015,8,41 | 1015,0 4,41 | 1015,0 4,41
- other housing services 1019,1 4.4 10194,43 | 1019,1 4,43 | 1019,1 4,43

According to the federal law electric power tariffee established by executive
authorities of territorial subjects of the Russfederation, but changes in recent
years have been made to the federal law on whigt tariffs are approved by the
Federal Tariff Service. In connection with fedeealthorities carried-out reforms
carrying out policy of elimination of cross subgidig of the population by industrial
consumers is actively required. For realizationtte# recommended policy in the
Republic of Sakha (Yakutia) in 2004 it was acceptedy-term (till 2013) stage-by-
stage program of elimination of cross subsidizim¢gariffs for electric energy. And at
comparable levels tariffs for the population in 30iave to grow to 2,5 - 3 times.
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Differently, regardless of a rate of inflation ielation to the average growth of tariffs
for the electric power, the tariff for populatiorillwaise to 15%. This circumstance, a
priori, is painfully perceived by any segmentshaf population, but, it is necessary to
notice, on the average - the share of expensdgegidpulation on the electric power
is insignificant, it makes 1,7%.

Due to the adoption of the law of the Russian Feitar “About power industry
of the Russian Federation” and taking into accopotver industry, reforming
questions of the state regulation of tariffs foe #lectric power can be significantly
changed, up to establishment of competitive tarifat in technologically isolated
regions, including our republic we consider thasgrvation of the state regulation of
tariffs is necessary in republic power industry.

To assess possible economic and social consequdacethe republic on
condition of the complete elimination of cross sdizing of tariffs for electric
energy Northern power area of the republic we eghsider influence of change of
electric energy tariffs on a population standardivafig of this power area which is
presented in tab. 4.4.14 .

Increase of electric energy tariff by 8,6 time®iffr 1,97 rubles to 17 rubles for 1
kWh) assumes essential increase of a share of egp@em electric energy (to 24,76%)

and decrease in a population standard of living.
Table 4.4.14

The analysis of influence of changes of tariffs foa standard of living of the population
of the Northern power area in 2010

. Expenseson . . Share of
Tariff for Living wage on
. | Standard of | payment of : ... | expenses on the
the electric . . \working ability . .
consumption,| the electric electric power in
POWET, | Wimonth ower of the person, a living wage
rub/kWh ' P ' rub/month. ) g wage,
rub/month. in %
2010 1,97 150 295,5 10300 2,87
Atsubsidizing |, 150 2550 10300 24,76
elimination

Calculations show that an electrical power compomeithe average per capita
income of the population of the Northern power aegaelimination of cross
subsidizing of consumers of the electric power éases more than by eight times.
Proceeding from it, for social protection of thepptation Northern power area, in
our opinion, consumers of diesel power plants wbe'table to pay in due time the
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consumed electric power that will inevitably bringeded allocation of the budgetary
grants not only to increase of threats in the fa@nsphere of the Northern power
area, but also to threat of providing of its elieeirpower safety.

Thus, tariffs for electric energy are an effectireenedy of positive change of an
economic situation in the Republic of Sakha (Yakutand providing northern
territories with economic and energy security.

Calculations show that an electrical power compbmenhe average per capita
income of the population of the Northern power aegaelimination of cross
subsidizing of consumers of the electric poweréases more, than by eight times.
Proceeding from it, for social protection of thepptation of the Northern energy
region, in our opinion, consumers of diesel powlants won't be able to pay in due
time the consumed electric power that will ineviygabring need allocation of the
budgetary grants otherwise it will not only increaxs threats in the financial sphere
the Northern energy region, but also threat of joliog of its electrical power safety.

Thus, tariffs for electric energy are an effectieenedy of positive change of an
economic situation in the Republic of Sakha (Yakuéind that is also important, are
an effective remedy of providing northern terriggrieconomic and energy security.

CONCLUSIONS ON CHAPTER 4

1. The methodological aspect of pricing in the dieyed countries consists in
development by government bodies of the generalciplies, methods and pricing
standards. Along with direct establishment and epriontrol government bodies
exercise control over validity of calculation ofitts and their application. In the
Russian Federation state regulation of tariffstfar electric and thermal energy is
provided by the legislation of the Russian Federati

2. At price control (tariffs) such methods, as athod of economically
reasonable expenses (expenses), an indexation egnethoethod of profitability of
the invested capital, and also other methods basedong-term parameters of
regulation are applied. The choice of a methodegjulation in each organization
which is carrying out adjustable activity is magerégulator.

3. Existing technological features of functioning power industry caused
formation of the mechanism of cross subsidizingafisumers taking into account
which the tariff policy of the Government of the griblic of Sakha (Yakutia) in
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power industry is under construction on establishtroé average tariffs for energy on
the company in realized system of regulation ofiffearfor energy of JSC
Yakutskenergo, as a whole, the consumers diffexati on separate categories,
proceeding from their solvency, social security atefree of the importance of
branches and the separate enterprises in repablimeny.

4. The operating technique of formation of tarfifs the electric power actually
excludes possibility of use by power supplying camips of flexible marketing
policy in the sphere of sale electro and - heatguditaking into account specifics of
the concrete region and opportunities of strendtigerof the competition in the
regional consumer markets electro - and heat power.

5. Decrease in level of investments testifies tinefficiency of existing methods
of regulation of tariffs for electric energy in biches and, as a result, increase of
emergencies at stations and in electric networksess losses, high rates of fuel
consumption on an energy unit, considerable weanaifvorks and generating
capacities. As a result, electrical power safdtycansumers that is expressed is
insufficiently ensured in shortage of financial mgaon ensuring reliability and
efficiency of a power supply system. Existing tarégulation doesn’t stimulate
innovative priorities of development of a regiorEadwer complex and region
economy.

6. Keeping the mechanism of cross subsidizing atohg of consumers of the
electric power of the Northern power area of thrutgic from the budget, formation
of an investment extra charge in tariffs for creatiof investment fund of
development and power industry modernization inoavgy supply system for the
purpose of increase of electrical power safetyhefRepublic of Sakha (Yakutia) and
everyone is possible its power area, in partic@&R, WER, SYER and NER.

7. On the basis of the recommended principlesrdf falicy in the republic the
method of regulation of tariffs for electric energg effective organizational and
economic mechanism of ensuring electrical poweetgadf the Republic of Sakha
(Yakutia) is offered.

8. The recommended principles of tariff policy ahé method of regulation of
tariffs offered by the author on electric energg an effective remedy of ensuring
electrical power safety of northern territories grmkitive change of an economic
situation in the Republic of Sakha (Yakutia) oniegament by economic safety of
the region as ultimate goal of the state powercpobf the Republic of Sakha
(Yakutia).
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5.1. Assessment of economic potential
of the Republic of Sakha (Yakutia)

The Republic of Sakha (Yakutia) takes leading jpmsst on many indicators
among regions of the Far East and Eastern SibEran the point of view of
development of natural and resource potential,ticreaf necessary infrastructure,
both the region as a whole and the Republic of &gklakutia) are very perspective.
In recent years lag of the East of the country esgecially its northern territories
from other Russian regions on rates of economiwviiroa standard of living of the
population, the budgetary security and a numbeotbér indicators became very
clear. Today simply not only economic growth ofteas and northern regions which
will allow not to lag behind at the best other Rasderritories, and but also break in
attraction of investments for achievement of higlowgh rates of economy is
necessary.

The main competitive advantage of eastern and eortterritories is their natural
and resource potential. Exactly the developmeintatdiral resources attracts potential
investors, and natural resources can become plefighynamic development of
economy of such northeast regions as our repullicthe same time, in the
macroregion (regions of the Far East and the BaSieria) the investment projects
connected with processing of raw materials are adedl and studied. Therefore
implementation of the large investment projectsedasn use of rich resources
potential of eastern and northern regions of thentry is the most obvious element
of development of the specified regions. Regionghef East of Russia have the
considerable volume of the confirmed stocks of llgdro carbonic raw materials
opened in the 1970-80th years and concentratedninngber of large-scale oil and
gas deposits which part is unique on oil and gaskst Total initial recoverable
resources of oil in the territory of Eastern Sihexnd the Far East Russia make about
17,5 billion tons, initial recoverable resourcesnatural gas is more than 45 trillion
CBM. The confirmed stocks of oil in the Far Easgiom make 1,9 billion tons,
natural gas - 4,3 trillion CBM [44].
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In regions of the East and the North-East of Russia large coalfields, iron ores,
ores of non-ferrous metals (gold, silver, tin, lead, zinc, titan, uranium, germany,
niobium, etc.) and apatites are also located.

An important role in development of the East of Russia is played by
infrastructure projects - oil pipeline construction “Eastern Siberia-Pacific Ocean,”
construction of the main gas pipelines, construction of the railroad of Berkakit-
Tommot-Yakutsk with its further extension to Magadan and continuation of
construction of the transcontinental highway to Alaska.

The East of Russia is rich with the water resources which development
(construction of Turukhansky hydroelectric power station, South Yakutia
Hydropower Complex, etc.) together with development of network infrastructure will
allow to provide with the electric power growing needs of the macroregion for
electric energy, and also to provide export of electric energy to the Pacific Rim
countries. The planned volume of export only in the Chinese direction is planned of
60-72 billion kwh by 2020 and requires about 12 GW of rated capacity.

For exploitation of natural resources of the East of Russia, development of
processing and infrastructure branches, realization more than 100 investment projects
according to which the volume of investment can make more than 150 billion dollars
[11] is planned in the macroregion. Data on the largest investment projects of the East
of Russia (except for the Republic of Sakha (Yakutia)) is provided in enc. 5. The
rating of regions of the East of Russia on natural resource potential and data on
distribution of the largest investment projects in the territory of the East of the

country is given in tab. 5.1.1.
Table5.1.1.

Rating of regions of the East of Russia on natural resour ce potential
and distribution of the largest investment projectson theterritory

Place among re- | Number of Volume of investments, $ bin.
Region gionsin Russia | investment
by natural re- projects
sour ces potential

The Republic of Saki

(Yakutia) 1 12 22,4-24,8
Krasnoyarsk Territory 3 16 47,2-48,4
Irkutsk Region 7 8 2,8-3,8
Khabarovsk Territory 10 12 54
Chita Region 11 7 3,7
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Continuation of table 5.1.1.

Amur Region 12 6 3,2
The Chukotka Autong

mous District 14 0 i

The Republic Buryatia 15 3 1,6-2,0
Primorskiy Territory 17 8 3,9-4,6
Magadan Region 20 3 2,3
Jewish Autonomol

District 38 1 1.0
Sakhalin Region 39 5 52,0-67,0
Kamchatka Region 42 1 14,3

Source: www.economy.gov.ru - an official site of the Ministry economic development of the
Russian Federation.

The average rating of natural and resource capacity of regions of the East of the
country is much higher than the average Russian indicator, according to the specified
rating, the Republic of Sakha (Yakutia) takes tfepthce among 13 regions of the
Far East federal district with the necessary volume of investment of 22,4-24,8 billion
dollars, or 672-744 billion rubles.

Within eight last years in the Republic of Sakha (Yakutia) positive rates of
economic growth have been noted: the gross regional product, industrial output,
agriculture grows. On the general level of economic development the Republic of
Sakha (Yakutia) corresponds to 16 subjects of the Russian Federation with high level
of development, in which more than a half from goods and services are made in the
Russian Federation. Specific weight of the republic in production of gross domestic
product of the country makes 1,3 percent. The average volume of a gross regional
product per capita is about 166 percent from the average level across Russia (the 4
place in the Russian Federation). The Republic of Sakha (Yakutia) steadily takes
leading positions in the Far East in all directions of development of economy and the
social sphere: the first places on the volume of industrial production, agriculture
production, input of houses, a turn of public catering; the second position - on export
of goods and services and a third one - on investments into fixed capital.

As it was mentioned above, the Republic of Sakha (Yakutia) wins first place
among regions of Russia on natural resource potential. In the territory of the republic
more than 1500 fields of natural resources and over 5 thousand of manifestations of
different types of mineral raw materials now have been revealed. Cost only the
confirmed stocks is estimated at 1,3 trillion dollars, expected potential makes 5,4
trillion dollars [14]. But it should be noted that only the most insignificant part of
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these resources as acceleration of process ofviemwent of natural resources in
economic circulation in big degree is restrainedhwgyterritorial isolation and lack of
stable relations with the neighboring regions.

The largest fields and sources of natural resowttte region are:

« hydroenergy resources on the rivers of the basihena (Uchur, Timpton,
Olyokma). For the purpose of development of an expotential of power industry
construction of South Yakutia Hydropower Complex80000 MWt (YuYaGEK) -
the hydroelectric power station cascade on thegiehur, Timpton and Olyokma is
necessary. YuYaGEK creation with development mbent25 billion kWh of the
electric power a year (for data: on the annualtetepower production makes about
38-40 billion kWh in DVFO) considerably will expanekport possibilities of the
Republic of Sakha (Yakutia), one of problems of Bostrategy of Russia and Power
strategy of the Republic of Sakha (Yakutia) for fferiod till 2030 thereby to be
solved is a replacement of export of energy carmdth export of electric energy.

« high-quality southern Yakut coals, including agpective Elginsky field with
balance stocks in 2,1 billion tons, including 1libil tons on the category C1 and
with possible production to 30 million tons of highality being coked and steam
coals a year [15]. The Elginsky coal-field is lamhtin the Southeast of Yakutia in
450 km to the east of by Neryungri and in 320 knthi north of BAM. In adjacent
territories there are small gold-fields and Sevtamsva’s knots of the ore province,
and also Sutamsky iron ore area,; fields and maatfess of molybdenum, niobium
and tantalum, corundum and other valuable minerahifastations have been
revealed. Coal stocks on the Northwest site maké226 million tons.

Prospects of growth of the consumer market of thefle Rim are development
of world economy; economic growth in connectionhwihcrease in a consumer
demand; the long-term prospect of growth of eleityriconsumption in Asia makes
5,9% a year till 2020.

According to expected data, coal export in 2010 en&d,6 million tons, thus
about 57% fell on Japan (10,0 million tons), 1198 (@illion tons) is for Korea and
India, also export to Hong Kong, Taiwan and otlamtries of ATP [15].

e oil and gas fields in the Central and the West¥akutia from which:
Chayandinsky (by very reserved estimates produabbmatural gas here can be
brought to 20 billion cubic m/year), Talakanskygguction projections: in 2015 - 10
million tons, in 2020 - 12 million tons), Srednebobinsky (has to provide oil
production volume to 3 million tons per year) arstidguished [15]. In the territory
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of Yakutia 29 fields of hydrocarbonic raw materialse opened. Chayandinsky
NGKM belongs to unique fields, it contains morertlahalf of all explored reserves
of the republic.

Expected taken stocks of oil in the territory ofkia make 2,4 billion tons of oil
and 0,6 billion tons of condensate. Explored resewnf oil make 295,7 million tons.
Expected and taken resources of natural gas itettitory of the Republic of Yakutia
are estimated at 9,4 trilion CBM. Now exploredemes of the industrial categories
C1+C2 make 2,3 billion CBM of gas. The oil and gasplex of the Republic of Sakha
(Yakutia) is at a stage of radical reorganizatiGaorrent situation with unconditional
dependence of the Republic of Sakha (Yakutia) dimestg of oil products because of its
limits leads to considerable budgetary expensesthAt same time the republics
reconnoitered in the territory allow providing stemf hydrocarbons not only needs of
the republic for oil, gas and products of theirgessing, but also are sufficient for their
delivery to other regions of Russia and to export.

The forecast of internal need of east regions @efcthuntry in natural gas is based
on estimates of the solvent demand arising in octiore with opportunities of
reorientation of fuel balance of regions from caad fuel oil on gas. By available
estimates the need of Eastern Siberia and the &str f&r natural gas by 2020 will
make about 39 bcm. Demand for gas in the countrid2acific Rim has a steady
tendency to growth. The need for import of natwas$ for the countries being the
most probable buyers for the Republic of Sakhaa\gilable estimates will make: in
China - by 2010 - 15 bcm, by 2020 - 60 bem; inRepublic of Korea - by 2010 - 6
bcm, by 2020 - 15 bem; in Japan by 2020 - 10 bcdsh [1

« the forest raw resources estimated at 9 billiicmeters, or 11% from the all-
Russian forest raw resources. The settlement gudtiea making 35 million cubic
meters, is used now as much as possible for 3-4%;

* unique mineral raw materials, first of all:

- diamonds (more than 90% of diamonds of the cguatextracted here; at their
cost the Republic of Sakha (Yakutia) takes the seégdace in the world);

- gold (production makes 25% from the all-Russiamldgmining). Now
development of Kuranakhsky, Nezhdaninsky, Nizhneldkky, Kyuchussky fields
that will allow extracting in addition more than 86f gold a year is planned;

- other unique minerals and metals. The Tomtorslygl fof niobium, Elkonsky
group of complex fields with a high potential ooium raw materials, a zinc-lead
Sardana field have special prospects.
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It is possible to distinguish construction of the main oil pipeline “Eastern Siberia-
Pacific Ocean,” construction of the railroad of Berkakit-Tommot-Yakutsk, and also
creation of electronetwork infrastructure from the largest infrastructure projects for
ensuring delivery of power of YuYaGEK, increase of reliability of power supply and
accession of new consumers. Here completion of construction of the railroad of
Berkakit-Tommot-Yakutsk enters as well the site completion Kerdem-Nizhny
Bestyakh, construction of the combined car - and the railway bridge through the Lena
River. The railway line of Berkakit-Tommot-Yakutsk passes in the meridional
direction on the territory of the Republic of Sakha (Yakutia) and on a big extent lies
along Amuro-Yakutskaya Highway (AYaM) that considerably facilitated
construction conditions. The route of a railway line passes through large settlements
(the item of Chulman, AldaTommor) in close proximity to coal-fields (Denisovsky,
Chulmakan), high-quality iron ores (Taiga), the only thing in the Far East of the
largest field of phosphatic fertilizers (Seligdar) and through the Aldan gold-field.

Implementation of projects on production of hydrocarbonic raw materials on the
basis of any one of deposits of Eastern Siberia is economically unprofitable owing to
remoteness of the region from the main sales markets and backwardness of
infrastructure. Therefore the coordinated mode of development of the corresponding
fields with the purpose to provide optimum loading of uniform pipeline system is
necessary. Implementation of the projects connected with development of fields, and
also infrastructure projects will provide the essential growth of a gross regional
product of the Republic of Sakha (Yakutia) and will allow diversifying structure of
economy of the republic. Planned dynamics of change of structure of GRP of the
Republic of Sakha (Yakutia) is given in tab. 32 and in fig. 5.1.1.

Table5.1.2
Forecast of production of a grossregional product
Scenario Y ear
2008 | 2010 | 2015 | 2020 | 2025 | 2030 | Growth for
period, %
1 2 3 4 5 6 7 8
GRP, billion rubles. (in prices of 2008
Inertioal 264 300 348 | 393 | 441 | 485 185
Energy-raw 264 301 370 | 506 | 571 | 639 240
Innovationally-strategical 264 306 450 | 669 | 813 | 1035 392
1 2 3 4 5 6 7 8
Average annual rate, %
Inertial 105 | 106,6 | 103,1| 102,5| 102,3| 102,0 103
Energy-raw 105 | 106,8 | 104,2| 106,5| 102,5| 102,3 104
Innovationally-strategical 105 107,7 | 108,0| 108,3| 105,0| 105,0 106,5
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Sources: Forms statistical reporting of the Republfi Sakha (Yakutia); Project
of the Concept of long-term social and economicetyment of the Russian
Federation, Moscow: Minekonomrazvitiya, 2008
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Figure 5.1.1. Dynamics of change of structure oPGRthe Republic of Sakha (Yakutia)

Data on the largest investment projects of the B&dRussia (except for the
Republic of Sakha (Yakutia), proceeding from Poweategy of the Republic of
Sakha (Yakutia) for the period till 2030, are pded in the appendix 3, and on the
Republic of Sakha (Yakutia) are given below.

Development of the Talakansky oil-gas condensatd fi

According to JSC Surgutneftegaz plans on developrokialakansky NGKM,
oil production by 2015 will make about 10 millioonis per year, by 2020 - about 12
million tons.

Development of the Chayandinsky oil-gas condendepesit

The purpose of the project is development of stoockwil and gas of the
Chayandinsky field, gas transportation to the raft¢he main gas export pipeline,
supply of gas to a foreign market. Total cost &f pinoject - 4060 million dollars.

Development of iron ore fields of South Yakutia

Creation of a metallurgical complex on the basiexplored reserves of the iron
ores, coking coals, stocks of auxiliary raw matsr{gumboils, limestones) in the Far
East region (in the territory of South Yakutia)pgessible in the presence of the
operating railroad. Delivery of production of a quex is planned for the markets of
consumers of Far East of Russia and Asian Pac#@d® countries. The total cost of
the project - 456,2 million dollars.
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Development of the Kuranakhsky gold deposit

It was planned to invest 150-200 million dollarsrondernization and expansion
of capacities of Kuranakhsky ore mining and proicgsenterprise within the 2006-
2010th years. According to plans, in 2015 produrciidll reach 12-15 tons of gold
per year. Implementation of the project will all@reating from 3000 to 3500 new
workplaces, tax payments (without calculations tlee VAT) will make 160-200
million dollars.

Development of the Nezhdaninsky gold deposit

In the 2006-10th years it was planned to invest-200@ million dollars in its
development. The project included three stages:6-2008 - carrying out of
prospecting works, 2006-2007 - creation of trigtatlation on the basis of existing
gold recovery plant, 2009-2010 - creation of cafpei In 2015 production on a field
has to make 12-15 tons of gold. Thanks to developroka field from 1000 to 3000
new workplaces will be created; tax payments (withcalculations for the VAT)
will make 150-200 million dollars.

Gold mining on the Nizhneyakokitsky ore field asresult of gold mining
development on the Nizhneyakokitsky ore field iarpled to bring gold mining to 3
tons per year. Gold mining will make 1355 kg anhualotal cost of the project -
63,8 million dollars.

Development of a zinc-lead Sardana field

Development of a complex zinc-lead field with arganiye, creation of new
branch of a color mountain promyshlenknost of tlepuiblic of Sakha (Yakutia) is
planned. The particular interest has the industiaitents of germanium by which
quantity the field belongs to the category of lasgale deposits. The markets of
consumers are Russia and Asian Pacific Region deantThe total cost of the
project - 1300 million dollars (preliminary estireat

Development of the Elginsky coal-field

Creation of the industrial complex including coahe concentrating factory and
all necessary infrastructure is planned. ProvidRngsia with coal of the Far East and
implementation of export deliveries of productienAsian Pacific Region countries.
The annual volume of production of ordinary coaBth million tons per year, from
which it is supposed to receive 23,2 million toriscommodity coal production, is
planned, including: 9,33 million tons of steam soahd 7,55 million tons of a
concentrate coking coal, and also 4,37 million tohsniddlings. Total cost of the
project - 3850 million dollars.
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Oil pipeline construction “Eastern Siberia-Pacfficean”

As a source of raw materials of the project of Eakpipeline deliveries of 24
million tons of oil from Western Siberia and 56 loih tons from fields of Eastern
Siberia and Yakutia are assumed. Oil pipeline cansbn “Eastern Siberia-Pacific
Ocean” will be carried out by the Transneft compamyvo stages:

- within the first stage along the route BAM ane ffrans-Siberian Railway the
site “Taishet (Irkutsk region) - Skovorodino (Anmagion)” the 30 million tons oil in
a year and 2370 km long (including on the territafythe Republic of Sakha
(Yakutia) - 1370 km) is constructed. The projecoaprovides creation the sea oll
terminal in Primorsky Krai for oil shipment for eop. It is supposed that after oil
pipeline input in operation the West Siberian odshto be pumped over to
Skovorodino where the oil platform will be constiedt, and to be unloaded in tanks
and further to be transported by railway transpdrPrimorsky Krai (to 20 million
tons per year) and to China (about 10 million tpasyear). In addition, “Transneft”
and “The Chinese national oil and gas corporatisigned the agreement on
development of the feasibility report of the coustion project of the 30 million tons
per year Skovorodino - China oil pipeline brandte(Russian site - about 70 km).

- realization of the second stage of the projeotipling increase in power of the
oil pipeline on 50 million tons per year, is cogrdied on terms to oil production
development in Eastern Siberia and Yakutia. Fusiterconstruction “Skovorodino -
Primorsky Krai (the sea terminal)” 50 million toasd 1885 km long, increase in
capacity of a site “Taishet-Skovorodino” to 80 foifi tons and expansion of the sea
terminal is supposed.

The total volume of investments of “Transneft” inet main petro transport
infrastructure (oil pipelines, bulk terminals) ietdrmined in 11,9 billion dollars,
including at the first stage - 6,65 billion dollaet the second stage - 4,85 billion
dollars, the oil pipeline branch to China - 0,4ibii dollars (the Russian site).

Completion of construction of the railroad Berkakdammot-Yakutsk

The purpose of the project is railroad constructRerkakit-Tommot-Yakutsk
(Nizhny Bestyakh) of 8041 and input in continuous operation for passenger an
cargo traffic for ensuring year-round functioningti@nsport system of the republic,
regardless of an environment, depreciation of dejfivof freights. The main
consumers are the Government of the Republic oh&éKakutia) (ensuring delivery
of freights to the republic, including winter dediy), municipalities (providing with
fuel and products), the extracting and processimgrprises, commercial structures,
the population of the republic (passenger traffi@tal cost of the project is 986,7
million dollars.
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Thus, the total cost of construction of plannedstment projects in the Republic
of Sakha (Yakutia) makes more than 16736 milliotads.

In medium-term and long-term prospect in the Reiputf Sakha (Yakutia) the
essential growth of consumption of electric enexggt power is expected. The reason
of growth is the vigorous investment activity ofetlstate and private companies
directed on exploitation of natural resources arahtion of necessary production,
transport and power infrastructure.

The full list of the large investment projects piad to realization in the Republic
of Sakha (Yakutia) with the indication of plannemlumes of consumption of electric
energy, allows to develop the long-term forecagtrofiuction of electric energy and
the power, aimed at development of available caéipacof a power supply system
and ensuring electrical power safety of the regubli

5.2. Prospects of growth of consumption of electric energy
in the region

The main priority of the state power policy of tRepublic of Sakha (Yakutia) is
provision of consumers of the region with electripawer safety that means, first of
all, increase of reliability and efficiency of awer supply system. The lack of
investments in power industry in aggregate with thélined growth of power
consumption and in connection with economy revaeiously aggravated problems
of electrical power safety and power supply of eron of the northern region.

47,3% of reconnoitered in the Far East federalidistf coal fall to the share of
the Republic of Sakha (Yakutia) , 34,6% of the ksoaf natural gas reconnoitered on
industrial categories and 21,9% of taken stockeilobf Eastern Siberia and the Far
East (without the Sakhalin shelf), and also 50,4%yaroenergy resources of the
large and average rivers of the Far East fedes#iicti[14].

Prospects of development of power industry of tlepublic of Sakha (Yakutia),
first of all, are connected with formation of thedgrated power system of Eastern
Siberia and the Far East through load centerseotémtralized power supply of the
Republic of Sakha (Yakutia); with large-scale depehent of resources of South
Yakutia; with accumulation of generating capacitdthe expense of reconstruction
and modernization of operating thermal power ptantth carrying out active energy
saving policy for the purpose of increase of eéficdy of use of fuel and energy; with
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stabilization and coal mining development; with development of an oil and gas
complex for ensuring internal needs of the Far East in gas fuel and oil raw materials,
and also with the gas export organization to Asian Pacific Region countries. The
main expected outputs and electro energy consumption according to the inertial and
innovative scenario are presented in table 5.2.1.

Table5.2.1.

The production and electricity consumption forecast in the Republic of Sakha (Y akutia)

Electro energy

2000 | 2005 2010 2015 2020
(mlIn kWt h)
Scenario 1 2 1 2 1 2
Production 7645| 7333 |9433|11689] 11065| 19648 | 12983| 41818

Including hydropoweg 2 971| 2851 | 3088| 3366| 3526 | 4000 | 4175 | 9000
plants

Acceptance 169 101 180 | 190 170 160 150 100
Delivery 997 | 1273 |1500{ 2100 2000 | 5900 | 3800 | 19700
Consumption 6817| 6161 |8113| 9779| 9235 | 13908| 9333 | 22218

1 - inertial scenario of development of power industry of RS (Ya);

2 - innovative scenario of development of power industry of RS (Ya).

Source: The scheme of complex development of productive forces, transport and power of the
Republic of Sakha (Yakutia) till 2020

Both forecasts are caused by a dominating role of potential of energy resources of
Yakutia in fuel and energy complex development in the east of Russia:

1. Scenario of inertial development: input of capacities of Vilyuysky GES-3
(Svetlinsky hydroelectric power station), construction of the high voltage line of 220
kV Mirnuy-Nyurba comes to the end. Electro heating in settlements of Nyurbinsky
and Suntarsky uluses takes root. Construction of combined heat and power plant of
low power in the item is planned. Deputy and Zyryanka and around the item of
Dzhebariki-Haya on coal of the field of the same name; start in operation of trial
wind power installation (WPI) in a complex with DES. Dominating source of power
supply for consumers of Northern energy district, still, the diesel power plant will
remain. The 4th unit of Neryungrinsky state district power station for participation in
export of the electric power is entered into China.
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2. Scenario of innovative development: expansiorp@iver of Neryungrinsky
state district power station (without being limitexdthe 4th unit) with input of LEP-
500 of kV “Neryungrinsky state district power steti Tynda” for export of the
electric power to China is carried out. Construtt@md input of hydroelectric power
stations in South Yakutia is carried out. Combifeét and power plants of low
power are entered into the item Chersky, by Dzhkbdaya and into the village
Zyryank or in Srednekolymsk. WPI capacity in thiékagie Tiksi and other settlements
of the Arctic zone extends.

One of perspective and really possible directiohsd@velopment of electric
capacities, in our opinion, is construction of fmedern cascade of hydroelectric
power stations in the territory of the republic andnext Krasnoyarsk and Irkutsk
krays, and also in the Magadan region. Expediefi@postruction of the cascade of
hydroelectric power stations close with large comsts of the electric power is
confirmed by need of the complex and integrateceliggment East Siberia and Far
East.

In this regard, realization of innovative option ofevelopment provides
implementation of the large hydropower project. Thalroelectric power station
cascade on the Rivers Uchur and Timpton will allowating the largest on power
return in the Far East a hydropower complex. SMakutia Hydropower Complex
creation with development about 23,5 billion kWhalurs of the electric power a year
considerably will expand export possibilities oé tRepublic of Sakha (Yakutia). The
cost of the project of four stations is estimatedrd billion US dollars (226,8 billion
rubles) [14] . Creation of the integrated poweneys of Yakutia with an exit to a
power supply system of the Far East will give tharee of realization of a powerful
hydro energy potential of the Republic of Sakhak{}&) in the markets of the Far
East and Pacific Rim countries. Rapid growth ofititistry in Southern Yakutia and
Western energy regions, connected with the largiesgrowth of the coal industry,
with production of non-ferrous metals, with the-@itracting and gas industry,
hydropower, with creation and operation of produttand social infrastructure, will
promote the dynamic growth of electricity consumptiwhich according to the
innovative scenario by 2020 will increase by 3j8e$ in comparison with 2000,
according to the inertial scenario by 1,3 timeg.(8.2.1.).
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Figure 5.2.1. Dynamics of balance of the electoevpr
of the Republic of Sakha (Yakutia) in 2000-2020.

Realization of actions for construction of hydra#e power stations in the
south of Yakutia will increase electric power deghent on hydroelectric power
stations in relation to 2005 more than by 15 tihes to the innovative scenario, and
in 1,7, due to the inertial scenario. Within thaliztion “Schemes of complex
development of productive forces, transport and ggoof the Republic of Sakha
(Yakutia) till 2020" the construction and input bfydroelectric power stations in
South Yakutia is carried out. Combined heat and ggoplants of low power are
entered into the villages Chersky, Dzhebariki-Hagd in the settlements of Zyryank
or in Srednekolymsk, extends VEU capacity in tht#lesaent of Tiksi and other
settlements of the Arctic zone.

In the inertial scenario development of power induis directed on satisfaction,
generally to internal requirement. Innovative onevfles an entry of power industry
of the Republic of Sakha (Yakutia) into the markeenergy of the Far East and the
organization of large-scale export of the elegdever to such countries of PR, as
China, North and South Korea and Japan. For thdignlof objectives during the
period till 2020 in the Republic of Sakha (Yakutia)s necessary to realize a number
of power projects: construction of VL-220 kV “Nemngrinsky state district power
station - Nizhny Kuranakh - Tommot - Maya”, projedst - 12,84 billion rubles in
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established prices; construction of VL-220 kV “Ngar - Verkhnevilyuysk -
Vilyuysk — Yakutsk,” project cost - more than 6libih rubles; within development of
small power - construction in remote areas of gpblic of 7 Diesel PS and 2 mini-
combined heat and power plants, 2 mini-hydroelegower stations and 2 WPS, and
also reconstruction of operating networks.

The general cost of modernization and building efvrobjects of a big and
small-scale power generation during the predictedod till 2020 can make by
moderate option about 595 billion rubles and bwatetric option of 626,2 billion
rubles [14].

Development of local power industry northern energgion of the republics is
presented in accepted by the Government of RS ‘(WM& program of optimization
of local power of the Republic of Sakha (Yakutiay the period till 2017.” It is
developed according to the purposes of a stateypolithe power industry, defined
in the Concept of long-term social and economicettgyment of the Russian
Federation till 2020, Power strategy of Russia 2130, Power strategy of the
Republic of Sakha (Yakutia) for the period till ZDIhe program is also coordinated
with the directions of development of regions of frar East federal district, set by
Strategy of social and economic development oforegyof the Far East, the Republic
of Buryatia, Zabaykalsky Krai and the Irkutsk regifor the period till 2025,
Prospect of development of the local power basedthen Act of the Russian
Federation “About energy saving and increase ofguasfficiency,” and defined by
the Scheme of complex development of productivece®r energy drinks and
transport of the Republic of Sakha (Yakutia) tO2D.

Need of development of the Program of local poweustry for the Republic of
Sakha (Yakutia) arose because of actual problertigifocal isolated power industry
Northern energy region, and also its social impur¢sfor the republic as a whole.

As it was noted in other sections of this dissematesearch, development of the
Program is caused also by other problem factors:

- in areas of the decentralized power supply tmecsire of fuel balance is
characterized by a high share of use of diesel (R&%60) that is at the bottom of the
high cost of the developed electric power (in 20211,5 rub/kW of h), surpassing
average Russian level by 10 times (on separateldieagtions prime cost reaches 90
rub/kW of h);

- delivery of fuel and material resources is chimdzed by the difficult transport
scheme with use of several means of transport araligation short time, demands
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one time accumulation of considerable means arus$ lEa"freezing” of current assets
for a period of up to one and a half years owingremation of deponatsionny stocks
of diesel fuel,

- the size of the credit resources attracted ahndat delivery of diesel fuel
coincides with level of the greatest possible gedsition providing financial stability
of the enterprises of power industry;

- high level of losses of the electric power intudigitive networks (16%),
exceeding average Russian (10%) that at high peimse of the electric power leads
to notable financial losses;

- impossibility of technical modernization at thepense of own sources formed
by local power: at necessary annual investments B0-3,5 billion rubles
depreciation and profit in the sum reach only 208iion rubles.

Considering scale of a problem of optimization @fdl power, its influence on
development not only the Republics of Sakha (Yajutbut also regions of the Far
East, need of the solution of problems of optimératand development of local
power was put at federal level and got approval Rdissian Prime Minister V.V.
Putin.

Main objectives of the “Optimization of Local Powef RS” Program (POLE)
are minimization of negative impact on environmemtguction of emissions of
polluting substances in environment, decrease pemses of local power on far
supply diesel fuel, a cogeneration of electric #mefmal energy at the expense of
construction of combined heat and power plant ofv Ipower, decrease in
technological and cost level of losses in networks.

For achievement of the specified purposes it ies&ary to solve the following
problems:

- introduction of energy saving actions, partignsition of local power to
nonconventional renewable energy sources, includtrtpe expense of construction
of mini-and micro hydroelectric power station, aftgeof wind power generation and
solar generation;

- high voltage line construction to diesel poweamts for the purpose of
reduction of a zone of the decentralized power uppeplacement of local diesel
generation centralized gas and hydro generatidimation of quantity of DES;

- construction of thermal stations and combinedt lzgml power plant of low
power with energy generation on coal;
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- optimization of production of thermal energy hretlocations of combined heat
and power plant of low power at the expense ofasghent of existing heat sources.

Thus, development and optimization of local poweluistry consists, first of all,
in ensuring its electrical power safety, with thetmh

- introductions of such innovative technologies, a®nstruction of
nonconventional sources of generation, reconstmictinodernization of DPS,
allowing to reduce the volume of emissions of potig substances in environment;

- commissioning of power lines;

- commissioning of thermal stations and the combiheat and power plants of
the low power reducing consumption of diesel fmgbower industry of the Republic
of Sakha (Yakutia).

The structure of the fuel balances, available gaikaf use of VIE (renewables)
and specifics of existing system of moving testlwat the program realized in the
territory of the Republic of Sakha (Yakutia) has pay the leading role in
optimization of local power. Now power supply ofnsomers is high spending
because of the high cost of imported diesel fueti geographical coincidence of
system of moving and potential of VIE allow to reax considerable positive effect
of implementation of priority investment projectéthin POLE. Wind energy, as it
was spoken in chapter 3.4. of this dissertatiorars, is the main direction of
development of renewable power in Yakutia.

Economic potential of wind energy of Yakutia at treéght of 50 m, according to
directories, makes 27,9 billion kW of h/year. Ostdbution of annual daily average
receipts of solar energy the territory of the Rdijpulnf Sakha (Yakutia) is
comparable to the territory of Krasnodar Krai o€ tRussian Federation with a
capacity of solar radiation of 4-5 kW of h/sq.mayd

Use of potential of VIE within POLE will allow tceduce volumes of emissions
of polluting substances in environment at the egpesf reduction of operating time
of diesel power plants or their full closing of 183ons.

Development of renewable power in the Republic aikta (Yakutia)
construction of solar power stations on the basigi@ct transformation of solar
radiation to the electric power by means of phaitsds not less attractive to us. The
power supply system from solar energy can be us#d bBs autonomous power
supply, and as a generating source in the generabrk.

For rather short term it is necessary to introdeigergy saving actions, to carry
out partial transition of local power on nonconvenél, renewable energy sources,
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including at the expense of construction of minitamicro hydroelectric power

station, solar and wind generation; also it is ssagy to construct power lines, to
make large-scale input of four combined heat angepglants of low power and

seven thermal power plants working at local fuebalf, to make equipment

modernization at diesel stations. Thus construatifomini-combined heat and power
plant won't lead to increase in volumes of emissiofpolluting substances since in
settlements after input of station closing of erggtoiler rooms is supposed.

For maintenance of high rates of economic growthhef region the banking
system providing long-term and effective creditioiglarge investment projects is
necessary.

On the solution of the collected problems on systération and planning taking
into account social and economic development oforey of the republic, on
attraction and effective use of investments devekaqt of the effective principles of
regional investment policy in power industry of fRepublic of Sakha (Yakutia) and
implementation of priority investment projects ofwer industry of the northern
region, according to the Complex of programs of emoitation and long-term
development of power industry is necessary for RS{ifected, first of all, on
ensuring electrical power safety of the republic.

5.3. Improvement of the basic principles of investment policy
of the Republic of Sakha (Yakutia) in power industry

The essence of investment policy consists in emgueproduction of the fixed
business assets, their expansion and modernization.

Character of investment policy is determined byekbf the state intervention in
economic processes, extent of coordination of flulicy on other state institutes
which are tax, financial and credit, license andeppolicy, policy of the income and
employment, attraction of foreign investments, galeframework and the general
administrative way.

In the countries of the developed market type atgéneral increase of level of
profit taxes of the companies, as a rule, in a @ltdsan economic crisis methods of
the accelerated depreciation are encouraged aviteges on the investment credits
are entered.
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On the form of government it is possible to allec#ihe following types of
investment policy: liberal and centralized. Maingconomic methods of state
regulation by the investment processes, the deedlortical system of investors
(the state - financial institutions - businessmesmall investors), and also various
sources of investments (private, state, attracttd,), the developed financial
infrastructure are inherent in liberal type of istreent policy. The role of the state
consists in establishment of “rules of the game'talationship “the investor - the
state” that allows economic system to self-reguéatd develop rather freely. This
type of investment policy is resisted by the cdi#ted investment policy which main
line is use of mainly rigid administrative method§é management. Sources of
investments in this case are formed by means afnaglation of resources by various
state structures, long-term forecasting is centredirried out, and the general legal
framework rigidly regulates development of investin@rocess. Participation of
stock market in investment process is purely nomina

In power industry of the northern region the follogs features are inherent in
investment process. Decentralization of investnpeatess. It is possible to allocate
two directions of this process: the federal centle region; the regional government
- a regional electrical power complex. In the fitase there is a transfer of operating
functions in favor of regional power structuressatultaneous reduction of federal
sources of investments. In the second case theostorpolicy of the Republic of
Sakha (Yakutia) leads to gradual reduction of vasnof the state investments,
increase in number of the privatized enterpriseklags of part of own supervising
and operating functions in an electrical power clexpThe share of direct state
investments in gross capital investments is inficanit.

Therefore, modern investment process in power ingdusf the Republic of
Sakha (Yakutia) is characterized by reduction share of the state investments at
preservation of the state control over the overwive volume of capital
investments.

In recent years the Republic of Sakha (Yakutia)d@szoved a number of long-
term documents of development of power industriectéd the above-stated section
3.2. Complex of programs of development and modatiun of power industry of
the Republic of Sakha (Yakutia), including Schenfecomplex development of
productive forces, energy drinks and transporhefRepublic of Sakha (Yakutia) till
2020, Power strategy of the Republic of Sakha (Yiakdfor the period till 2030.
These documents are a component of the Concephgftérm social and economic

175



CHAPTER 5. OUTLOOK OF POWER INDUSTRY AS BASESOF INCREASE

OF ELECTRICAL POWER SAFETY OF THE REPUBLIC OF SAKHA (YAKUTIA)

development of the Russian Federation till 202Qyétostrategy of Russia till 2030
and Strategy of social and economic developmenhefFar East, the Republic of
Buryatia, Zabaykalsky Krai and the Irkutsk regiar the period till 2025. They
define unity of strategic objectives and probleniseconomy of the region of the
North. Successful implementation of investment gct§ on development of power
industry of the Republic will promote complex deymhent of economy and
territories adjoining to it.

Prospects of development of power industry of tlepublic of Sakha (Yakutia),
first of all, are connected with implementation lafge-scale projects, such, as
“Schemes of placement of productive forces, trartspad power of the Republic of
Sakha (Yakutia) till 2020” and “Complex developmerfitSouth Yakutia.” One of
the main directions of these projects is constonctif the cascade of hydroelectric
power station on the rivers of South Yakutia, alligvto increase electrical power
safety of the northern territory and to provide wgrtg power consumption of
capacities of the republic and the neighboring aegi to it. Expediency of
construction of the cascade of hydroelectric powtations close with large
consumers of the electric power is proved by neeth® complex and integrated
development of Eastern Siberia and the Far Eadi®us

Strategy of development of the Power pool systeraasftern Siberia and the Far
East, including such northern territories as theuRéc of Sakha, the Magadan
region, Kamchatka territory and Chukotka Autonomdusa is presented in fig.
5.3.1.

Definition of the purposes, quantitative referemments and, the main thing,
mechanisms of realization of investment policy dedsadevelopment of complex
long-term strategy of power interaction of regiofi€astern Siberia and the Far East;
stage-by-stage development of joint fuel and endrgiances; development of the
general scheme of electric networks with exporttelgty transmissions through
knots of the centralized power supply of the Rejputifl Sakha (Yakutia).

Scheme of perspective development of Unified En&gstem of Eastern Siberia
and Far East. Realization of strategy will allow:

- Collect isolated energy regions in unified eyegystem of the republic
(southern, central and western) to increase ensafgty — proof and efficiency of
energy supply;

- create the northern branch of the Unified nafi@meergy net in the North-East
of Russia unify Yakutia with Irkutsk, Magadan anchér regions.
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Fig. 5.3.1. Scheme of perspective development ifiEdiiEnergy System of Eastern Siberia
and Far East

On the solution of objectives during the period2020 in the Republic of Sakha
(Yakutia) it is necessary to realize a number ofidapower projects. The general
costs of modernization and building of new objesfta big and small-scale power
generation, according to the Complex of programmadernization and development
of power industry of the Republic of Sakha (Yakutaring the expected period till
2020, can make about 485 billion rubles [14]. Faintenance of such high rates of
economic growth of the region the banking system lémg-term and effective
crediting of large investment projects is necessary

The analysis of investment processes carried oateam power industry of the
North showed existence of the problems connecteld wvestment of large power
generation facilities and caused in large volunfesirigle investments in the long-
term period. Realization of the Complex of programf development and
modernization of power industry of the RepublicRdkha (Yakutia) is connected
with many risks internal and external.

We refer to internal risks the following:
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- rates of social and economic development of gpblic and the neighboring
territories defining internal need for productiondapossibility of deliveries of the
electric power to consumers;

- investment risks which influence constructionpofver generation facilities of
the region.

The environment of the markets belongs to exterisis in the Pacific Rim
countries, as China and Japan influencing poteofglortunities of export of the
electric power from the Republic of Sakha (Yakutia)

For the solution of the collected problems of faka functioning and
development of power industry of the republic, peots on attraction and effective
use of investments, including on decrease in rigkealization of the Complex of
programs of development and modernization of poweustry of the Republic of
Sakha (Yakutia) development of the principles afional effective investment
policy in power industry of the Republic of Sakhéakutia) directed, including on
ensuring electrical power safety of the republinésessary.

The solution of strategic tasks on perspective logveent of power industry of
RS(Y) will depend in many respects on pursued imrent policy in the region at
local and federal levels. It is the important instent of development of investment
activity in the republic and implementation of phad projects.

Formation of investment policy in power industry thie Republic of Sakha
(Yakutia) is influenced by such major factors as:

- investment - attractive;

- production;

- technological;

- economic;

- resource (security with financial resources, fedIN etc. );

- regulatory;

- institutional;

- rating and image, etc.

Therefore, these factors considered at definitibna opriority of investment
projects in power industry of the republic in ca$ehreats to electrical power safety
are distributed on importance degree.

Except the designated and offered organizationdl emonomic mechanisms of
ensuring electrical power safety of the RepublicSakha (Yakutia) and its energy
regions, acceptance of Regional power policy RSif¢luding effective investment
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policy in the region which is urged to provide ofys@ce of priority of investments
of investments into the most actual and especiatiportant power generation
facilities is necessary for ensuring electrical posafety of the republic.

Thus, the administration of the republic has toirgefpriorities and the basic
principles of investment policy of the region, deeaystem of the economic measures
stimulating movement of investments in the necesshirection - for example,
providing guarantee certificates for the purposedetrease in strategic risks of
investors.

The effective investment policy of the Republic $dfkha (Yakutia) in power
industry is based on such principles as:

- "the principle of state regulation of investmegmbcesses for the purpose of
input or output of certain capacities;"

- "principle of complexity;"

- "principle of balance;"

- "principle of social partnership;"

- "the principle of transparency of investment @imand capital investments in
certain enterprises, branches and fields of agtivithich, in our opinion, demand
basic addition. Thus, demands specification: "thloeredit and tax privileges, for
example, by means of the investment credit;"

- "the principle of economic efficiency" should tead as "the principle of power
and economic efficiency."

The element of scientific novelty of this reseaixfustification of the principles
offered by us:

- "the principle of allocation of the priority ditBons ensuring electrical power
safety of the northern region." The regional inwemtit policy has to provide
observance of priority of investments into the ppgeneration facilities most actual
for the region, especially important for ensuritectrical power safety of the region.

- "principle of a program of formation of investngirojects of development of
power industry and achievement of an ultimate gdal.this direction both at the
level of the republic and at the level of all reggp there is an essential reserve in
management of electrical power safety of own temgs at the expense of
development of investment projects with applicatiddrprogram and target methods
focused on social and economic effects.

Proceeding from need to develop rational structofegoverning bodies of
investment process in region power industry in ewditions (first of all, executive
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authorities at federal and regional levels), weesiothe organizationally economic
mechanism of ensuring electrical power safety efrépublic which consists, first, in
the organization of planning and control by the @r of programs of

modernization and development of power industryRS& (Y), secondly, in the

organization of their financing and, thirdly, inettorganization of performance of
actions of these programs, that is in coordinatibmvestment programs, including
an order and construction conditions, financing paiwer generation facilities,

commissioning, etc.

Continuous monitoring of implementation of investeprograms of
development of power industry of the republic, Spective of types of property of
power generation facilities, with definition of "tlenecks" and acceptance of
correcting actions is also necessary. Besides,uéi¥xecbodies of the power of the
Republic of Sakha (Yakutia) and adjacent regionthiwiensuring electrical power
safety have to not only carry out monitoring and thdicative analysis of ensuring
electrical power safety, but also carry out mottgrof development of power
industry in the regions, conditions of its mutuavelopment, efficiency of the
organization of the markets.

For effective realization of organizational and mmmic mechanisms of
realization of this Complex of programs of modeatian and development of power
industry of the republic and the principles of igtraent policy of the Republic of
Sakha in power industry, first of all, coherencesobnomic interests of subjects of
the market of the electric power as performanctasis of ensuring electrical power
safety of the republic and to increase of religgpitind efficiency of a power supply
system in RS (Y) and in the Far East is possible ah joint and consequently,
coordinated actions of all interested regions, faldeuthorities and administrations of
the territories, the power supplying organizatiansl large consumers of the electric
power is necessary.

For definition of the purposes, quantitative refiee points and, the main thing,
mechanisms of realization of regional investmerlicgoof the Republic of Sakha
(Yakutia) are necessary: development of complexg-tenm strategy of power
interaction of regions of the Far East and Eashéeria; stage-by-stage development
of joint fuel and energy balances; developmenthef general scheme of electric
networks with export electricity transmissions tigh knots of the centralized power
supply of the Republic of Sakha (Yakutia).
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Social and economic development of the RepublicSakha (Yakutia) will
depend more and more on extent of its participaticiormation of the interregional
energy markets. Its electrical power safety anttieficy of economy will depend
entirely on carrying out rational power policy iib&ria, in the Far East and in Russia
as a whole. Certainly, the role of fuel and energyources of Yakutia in power
cooperation of Russia and North East Asia in the &etury will constantly amplify.

Improvement of the principles of investment poliofy the Republic of Sakha
(Yakutia) consists in definition and addition witie effective principles of regional
investment policy in power industry. Element ofestific novelty of this research is
the following addition of formulations of the exigy principles: “the principle of
transparency of investment climate and capital Stments in certain enterprises,
branches and fields of activity through credit dag privileges, for example, by
means of the investment credit;” “principle of pavesd economic efficiency.” The
principles are formulated and proved: “the prineigf allocation of the priority
directions ensuring electrical power safety of tlogthern region” and “the principle
of a programming of formation of investment progecf development of power
industry and achievement of an ultimate goal.”

5.4. Assessment of social and economic effect of organizational
and economic mechanisms of electrical power safety ensuring
of the Republic of Sakha (Yakutia)

The social and economic effect from realizatiororfanizational and economic
mechanisms of increase and ensuring electrical paagety in the region is
important to achieve the purpose and the corrdatien of objectives, on the basis
of these estimates all complex of actions of theg@m of development of power
industry and ensuring electrical power safety & Republic of Sakha (Yakutia) is
approved.

Assessment of indicators of social and economiecefbf organizational and
economic mechanisms of electrical power safety emgwof the Republic of Sakha
(Yakutia) is economically expedient to carry out power areas of the Republic,
because the existing and alleged threats of ergsetattrical power safety of energy
regions of the Republic of Sakha (Yakutia) havegleeral and specific (distinctive)
signs peculiar to energy regions of the republic.
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Republic of Sakha (Yakutia) are given in tab. 5.48.4.4 .

Indicators of social and economic effect of orgatiomal and economic
mechanisms of ensuring electrical power safety wdérye energy region of the

Table 5.4.1.

Social and economic effect of organizational and enomic mechanisms
of ensuring electric power safety in Central powedistrict of the Republic of Sakha (Yakutia)

Central Power District (CPD)

Ne |Threat types (common and specifiMechanisms (common an Effect
to CPD) specific to CPD)
1 2 3 4 5
1 |Common |Technological: Organizational: Technological:
threats 1) High wearout ratel) New tariff policy olEnsuring electric pow

of BPA

2) High level of trans
mission line losses

3) Delayed moderniz
tion and upgrade
BPA

4) Lack of energy
saving technologies

electrical energy industry
the Republic of Sakha (Y|
kutia)

2) Formation of renew
and development fund
electrical energy industry
the Republic

3) Financing of investme
projects from FTP and FT
4) Financial assistance
energy saving technolog
research

5) Investment risks insu
ance

Economic:

Extra charge to electrici
tariffs in order to expar
production of BPA

safety in isolated pow
ghistricts by
modenization an
upgrade of BPA ar
reducing  technologic
and cost line losses

Economic:
P) Reduction of eleg
tricity tariffs for consum
ers

2) Improvement of re
gional economic perfo
mance and developmen
Social:
Providing reliable powe
supply and socCi
services to power distrig

Economic:

1. Deficiency in gov
ernment regulation
electricity tariffs in th
Republic:

1) Cross-subsidizationElimination

(CS) of electric powe

Organizational:
‘The adoption of a ne
power tariff policy in th

Republic
Economic:

of  cross
subsidization in electrici

and heat energy

tariffs

Technological:

Application of separa
accounting of electric a
heat energy producti

cost in order to s
economically  justifie
tariffs
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Continuation of table 5.4.1
2) Cross-subsidization Economic:
(CS) of industrial con 1) Reduction of eleg
sumers and the public tricity tariffs for all con
sumers of the distrig
reduction of electricit
costs
2) Reduction of eleg
tricity tariffs for industri
al consumers to competi
tive level
3) Expansion of electr
power market de to ne
large consumers
Social:
Raise of social welfa
and reduction of publ
sector expense
3) Lack of investmerOrganizational: Technological:
money an(l) Formation of renewiEnsuring electric pow
underfunding dand development fund |safety in isolated pow
investment projectlelectrical energy industryf @listricts by constructig
increasing demands fthe Republic of intraregional powe
investments for pow(2) Financing of electritransmission lines
complex development jpower investment projecorder to consolida

4) Low amount dfrom FTP and FTIP technologically isolate
financing  investmen3) Investment risks insupower districts.
programs of poweance Economic:
sector developme/4) Financial assistance [Formation of addition
from FTP, investmeienergy saving technologifunds in total amount
programs funded kresearch 3.5 hillion rubles by
government budget means of application t
the Republic and at t|[Economic: method of electricit
expense of powtExtra charge to electriciftariffs regulation
companies tariffs in order to exparSocial:

production of BPA Ensuring electric pow

safety in economy of tk
district and population
5) Formation of fueOrganizational: Technological:

costs and repairinl) The adoption of a neTimely recover
power facilities for lespower tariff policy in thi(renovation) of fixe
standard costs Republic production assets
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Continuation of table 5.4.1

2) Development and adg
tion of new standards
specific fuel consumptic
for electric power produ
tion by the Ministry of En
ergy of the Russian Fede
tion

3) Development and adg
tion of repair standards f
electric power productid
by the Ministry of Energ
of the Russian Federation
Economic:

Formation of economical
justified tariffs by Regiong
Energy Commission, Stg
Price Policy Committee
the Republic of Sakha (Y]
kutia), including standa
costs of power facilities r
pair

Economic:

Stable financial an
economic performance
power industry  an

economy of the region
ra-

Social:

providing reliable powe
supply and soci
services to power distrig

[s¥)

D

21

6) In calculation o
tariffs for the following
period there is a lack
accounting the savin
from implementation ¢
energy-efficiency
measures and the s
ings from shortfalls ¢
income, which accor
ingly means that the
was no expenses duri
reported period

Organizational:

The adoption of a new po
er tariff policy in the Re
public

Economic:

Formation of economical
austified tariffs by Regiong
Energy Commission, Stg
Price Policy Committee

the Repubti of Sakh
(Yakutia), including th
savings fron
implementation of energ
efficiency measures

Economic:

btable financial an
economic performance
power industry an

economy of the region

2. Increase of accour
payable and receivab
losses of enterprises tl
cause fragile financi

Organizational:

1) Acceptance and exec
tion of contracts with cor
sumers and suppliers

and economic conditiort

ludng punitive sanctior
and measures for nQ

Social:

Providing reliable powg
supply and socCi
services to power distric
y-

Economic:

Btable financial an
reconomic performance
pewer industry an

economy of the region
n-
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Continuation of table 5.4.1

payment.
2) Timely payments
electricity
3) Timely payments

tions

Economic:

Formation of  workin
capital fund in tariffs fg
cash deficiency g
electricity consume
payments due to seaslity|
of energy supply

faProviding reliable powg

fgservices to power district
fuel, industrial goods ar
services to other organiza-

Social:

and SocCi

supply

Specific
threats

Technological:
1) Growing shortage
energy and power due

power

lines between

districts

3)Delay in delivery oSakha

natural gas

4) Incidents on the ma
gas line Kysyl-Syr
Mastakh Bergeh
Yakutsk

Organizational:

sion of the Republic
(Yakutia), Fede
Tariff Service and FAS
the Russian Federation

gional transmission ling
Neryungri regional powg
station —Nizhniy Kuranakt
— Tommot — Maya

kutsk regional power s
tion-2

4) Completion of constru
tion of the third gas line Ky
syl-Syr — Mastakh Berget
— Yakutsk

Economic:

1) The adoption of a ne
power tariff policy in th

1) Longterm contracts (1) Ensuring
natural gas delivery for apower safety in isolate
high demand for energgeptable and economi
2)Lack of intraregiongprice, which is the subject
transmissidpublic regulation of Sta
threPrice Policy Committee
technologically isolateRegional Energy Commi

2) Construction of intrareer station — Nizhniy Ku

3) Construction of the YEr due to the Construc-
1]

Technological:
electri

power districts by mod
ernization and upgra
of BPA

2) Ensuring electri
power safety in isolat€
power districts by cor
struction of intraregion
power transmission lin
Neryungri regional pow

ranakh — Tommot — Ma
ya

3) Meeting consumer
demand for electric pow-

jon of the Yakutsk re-
gional power station-2
64) Good delivery of nat-
yaral gas to meet demar
of the economy and peo-
ple of the power district
Economic:

1) Reduction of electrig
ity tariffs for consumers
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Continuation of table 5.4.1
Republic 2) Formation of add
2) Application of the sugtional funds in totg
gested public regulation [amount of 3.5 billion ry
electricity tariffs in the Rebles by means of applica-
public tion the method of elec
3) Extra charge to electricfricity tariffs regulation
ty tariffs in order to expar3) Improvement of re
production of BPA gional economic perfor
7) Formation of renewimance and developmen
and development fund
electrical energy industry |Social:
the Republic Providing reliable powg
4) Simultaneous regulati¢supply and soci
of natural gas prices alservices to power district
electric power tariffs wit]
account of ultimate index
electricity tariffs growth fo
the consumers of the region
Economic: Organizational: Technological:
1. Deficiency in govil) The adoption of thEnsuring electric pow:
ernment regulation (concept of priority ensurinsafety in isolated pow,
electricity tariffs in th¢of electric power safety |district

—

Republic: the Republic of Sakha (Y{&conomic:
1) Cross-subsidizationkutia) 1) Formation of addi-
(CS) between pow(2) The adoption of concepional funds in totg

districts tual framework of impleamount of 3.5 billion ry
mentation of electric pow|bles by means of applica-
modernization and londion the method of elec
term development prograniricity tariffs regulation

Economic: 2) Reduction of tariff
1) Application of the sugwith account of extr
gested public regulation |charges to electricity tar-
electricity tariffs in the Reiffs by means of openir
public a new energy and pow
2) Formation of the inmarket and cooperati
vestment fund for electrwith the United nation
power modernization aipower system of Russia
development in order to u
fy technologically isolateProviding reliable powsg
power districts of the Resupply and social ser-
public — CPD, WPD, SYPLyices to power district
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Continuation of table 5.4.1

3) Faster
natural gas prices

tricity tariffs because
es of enterprises th

cause fragile financi
and economic conditio

growth ¢

insufficient tariffs ang
as a consequence, lopsiblic regulation of Sta

Organizational:

ceptable and economi
price, which is the subject

Price Policy Committee
Regional Energy Commi
ision of the Republic
Sakha (Yakutia), Fede
Tariff Service and FAS
the Russian Federation

Economic:
Simultaneous regulation

tric power tariffs with ac
count of ultimate index

electricity tariffs growth fo
the consumers of the regic

Long-term contracts of nat)
comparison with eleasral gas delivery for a

natural gas prices and elaocial

Economic:
Reduction of eleg
dricity tariffs for con
sumers

2) Improvement @
regional economic pe
formance and develop-
ment

Social:

Stabilization of financig
and economic state

power enterprise
providing reliable powg
supply for population ar
sphere of t
power district

Table 5.4.2.

Social and economic effect of organizational and enomic mechanisms
of ensuring electric power safety in Western powedistrict of the Republic of Sakha (Yakutia)

Weste

rn power district

Ne |Threat types (common and specifiMechanisms (common an Effect
to WPD) specific to WPD)
1 2 3 4 5
1 |Common |Technological: Organizational: Technological:
threats 1) High wearout rat¢l) The adoption of thEnsuring electric pow

of BPA

2) High level of transef electric power safety
the Republic of Sakha (Yand upgrade of BPA
3) Delayed modernizgkutia)

mission line losses

tion and upgrade ¢
BPA

4) Lack of energy
saving technologies

concept of priority ensurir

tual framework of imple
imentation of electric pow
modernization and lon
term development progran

2) The adoption of concefl) Reduction of electric

safety in istated powe
districts by modernizatic

Economic:

ty tariffs for consumers
2) Improvement of re
gional economic perfor
mance and developmen

—
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Continuation of table 5.4.2

3) The adoption of a ne
power tariff policy in th
Republic

4) Formation of renew
and development fund
electrical energy industry
the Republic

5) Financing of electri
power investment projed
from FTP and FTIP

6) Financial assistance
energy saving technologi€
research

7) Investment risks insu
ance

8) Establishment of insu
ance fund for damage cc
trol and recovery
Economic:

Extra charge to electrici
tariffs in order to expar
production of BPA

Social:

Providing reliable powg
supply and social servic
to power district

Economic:

1. Deficiency in govi
ernment regulation
electricity tariffs in the
Republic:

1) Cross-subsidization
(CS) of electric powe
and heat energy

2) Cross-subsidization
(CS) of industrial cor
sumers and the public

Organizational:

tThe adoption of a ne
power tariff policy in th
Republic

Economic:

Execution of a program
elimination of Cross
subsidization in electrici
tariffs

Technological:
Application of separa]
accounting of electric ar
heat energy producti
cost in order to s
economically  jstified
tariffs

Economic:

1) Reduction of electric
ity tariffs for all consum
ers of the district, redu
tion of electricity costs
2) Reduction of electric
ity tariffs for industria
consumers

Social:

Providing reliable powsg
supply and social servic
to power district
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Continuation of table 5.4.2

3) Lack of investmer

money an(
underfunding q
investment project

increasing demands f
investments for powt
complex development

4) Low amount @
financing investmer
programs  of  powe
sector developme
from FTP, investmel
programs funded by|

government budget

the Republic and at tl
expense  of  powi
companies

Organizational:

1) Formation of renew
and development fund
electrical energy industry
the Republic

2) Financing of electri
power investment projec
from FTP and FTIP

3) Financial assistance
energy saving technolog
research

4) Investment risks insu
ance

Economic:

Extra charge to electrici
tariffs in order to expar
production of BPA

Technological:
Ensuring electric pow
safety in isolated pow
districts by constructig
of intraregional powe
transmission  lines
order to consolida
technologically isolate
power districts.
Economic:

Formation of addition
funds in total amount
3.5 billion rubles b
means of application tl
method of electricit
tariffs regulation

Social:

Ensuring electric pow
safety in economy of tl
district and population

5) Formation of fue

er facilities for les

standard costs

Organizational:

costs and repairing povt) The adoption of a ne

power tariff policy in th
Republic

2) Development and ado
tion of new standards

specific  fuel consumptic
for electric power produ
tion by the Ministry of En

Technological:

Timely recover
(renovation) of fked
production assets

p-

Economic:

Stable financial an
economic performance
power industry  an

ergy of the Russian Fedeeeonomy of the region

tion

3) Development and ado
tion of repair standards f
electric power production k
the Ministry of Energy ¢
the Russian Federation
Economic:

Formation of economical
justified tariffs by Regiong
Energy Commission, Ste
Price Policy Committee

gocial:

Providing reliable powsg
supply and social servic
to power district
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Continuation of table 5.4.2
the Republic of Sakk
(Yakutia), including
standard costs of pow
facilities repair
6) In calculation o/Organizational: Economic:
tariffs for the followingThe adoption of a new poystable  financial an
period thee is a lack cer tariff policy in the Repubeconomic performance

accounting the savinilic power industry an
from implementation ¢Economic: economy of the region
energy-efficiency Formation of economical

measures and the sgustified tariffs by RegionéSocial:
ings from shortfalls cEnergy Commission, StgProviding reliable powe
income, which accordlrice Policy Committee (supply and social servic
ingly means that thethe Republic of Saklto power district
was no expenses duri(Yakutia), including th
reported period savings fron
implementation of energy-
efficiency measures
2. Increase of accour|Organizational: Economic:
payable and receivab|l) Acceptance and exec8table financial an
losses of enterprises tltion of contracts with comeconomic performance
cause fragile ihanciajsumers and suppliers inclugewer industry  an
and economic conditiofing punitive sanctions aleconomy of the region
measures for non-payment.
2) Timely payments fdSocial:
electricity Providing reliable powsg
3) Timely payments fqsupply and social servic
fuel, industrial goods arito power district
services to other organiza-

tions

Economic:

Formation of  workin
capital fund in tariffs fo
cash deficiency o
electricity consume
payments due to seasong
of energy supply

2 |Specific |Technological: Organizational: Technological:

threats 1) Lack of intraregionl) The adoption of thl) Ensuring electri
al power transmissidconcept of priority ensurirpower safety in isolate
lines between threof electric power safety |power district due to con
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Continuation of table 5.4.2

technologically isolate
districts
2) High level of powe
transmissdn lines losse

pacity
3) Gas pipeline inc
ruption in natural ge
supply of boiler statior
of Aikhal and Udachniy
4) Short delivery of die
sel fuel for power prg
duction from backip
power source (dies
power stations) in Vi
yuiskiy group (Sunta
skiy, Nyurbinskiy
Verkhnevilyiiskiy)

5) Rise in natural ge
and diesel fuel prices

6) Limited water suppl
in cascade of Vilyuiski
hydro-electric powe
stations and Vilyuiski
hydro-electric  statior3
under conditions of lag
of water and stockout
Chernyshevsky reserv

7)Low capacity o
transmission lines 220
kW in Mirnyi

the Republic of Sakha (Yjatruction of intraregion

dents which cause inte8) Financing of

kutia)

tual framework of impl

because of the low caentation of electric pow|dro-electic power statio

modernization and lon
term development progra
electri
power investment proje
from FTP and FTIP

4) Financial assistance
energy saving technolog
¥esearch

5) Investment risks ins
ance

6) Long-term ontracts
matural gas delivery for
ceptable and economi
price, which is the subject
public regulation of Sta
Price Policy Committee

Tariff Service and FAS
the Russian Federation
7) Construction of intrarg
gional 220 kW transmissi
dines  Chernyshevsk
Mirnyi — Lensk — Peledui
Vitim — Krasnoyarsk in o
der to consolidate two teg
nologically isolated pow
districts of the Republic
WPD and CPD

8) Construction of intrarg
gional 220 kW transmissic
lines Mirnyi — Suntar
Nyurba; Vilyuiskiy hydro
electric power station — A

khal — Udachniy; Mirniy -

2) The adoption of concefines Mirnyi — Suntar

220 kW transmissig

Nyurba; Vilyuiskiy hy-

Aikhal — Udachniy
irniy — Suntar — Olek
minsk
2) Meeting consum
ers’ demand for electr
power due to the Co
struction of 220 KV
transmission line Mirny
F Suntar — Nyurba
3) Good delivery g
diesel fuel to Vilyuiskiy
cegions and natural gas
Mirninskiy  region  t¢
meet demands of tl
economy and people
the power district

tricity tariffs for
sumers

22) Formation of ad
ditional funds in totg
amount of 3.5 billion ru
bles by means of applic
tion the method of ele
tricity tariffs regulation
3) Improvement @
regional economic pe
formance and develo
ment

con

Social:
Providing reliable powsg
supply and social servic

n-

Regional Energy Commis-
sion of the Republic (Economic:
Sakha (Yakutia), Fedell) Reduction of elec-

#0 power district
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Suntar — Olekminsk

9) Preservation of electr
boiler houses in Aikhal af
Udachnyi as emergency h
power resources

10) Establishment of ir
surance fund of workin
capital for fuel suppli€
from the north, includin
funding from tariffs

Economic:
1) The adoption of a ne
power tariff policy in th
Republic

2) Application of the sug
gested public regulation
electricity tariffs in the Re
public
3) Extra charge to electric
ty tariffs in order to expar
production of BPA

4) Formation of renew
and development fund
electrical energy industry
the Republic

5) Simultaneous regulati
of natural gas prices a
electric power tariffs wit
account of ultimee index o
electricity tariffs growth fo
the consumers of the regig

n

Economic:
2. Deficiency in gov
ernment regulation
electricity tariffs in the
Republic:

(CS) between power d
tricts

1) Cross-subsidizatiorkutia)

Organizational:
t1) The adoption of th
concept of priority ensurir
of electric power safety
the Republic of Sakha (Y|

2) The adoption of conce
tual framework of imple
mentation of electric pow

Technological:
Ensuring electric pow
safety in isolated pow
district

a_

Economic:

D) Formation of ad
ditional funds in tote

amount of 3.5 hillion ru

192



CHAPTER 5. OUTLOOK OF POWER INDUSTRY AS BASESOF INCREASE

OF ELECTRICAL POWER SAFETY OF THE REPUBLIC OF SAKHA (YAKUTIA)

Continuation of table 5.4.2

modernization and lon

Economic:
gested public regulation

public
2) Formation of the in
vestment fund for electr
power modernization a
development in order to u
fy technologically isolateg

public — CPD, WPD, SYPL

term development prograntion the method of elec-

1) Application of the sugwith account of exts

electricity tariffs in the Redfs by means of openir

power districts of the Resupply and scial service

dples by means of applica-

tricity tariffs regulation
2) Reduction of tariff

charges to electricity ta

=
'

a new energy and pow
market and cooperati
with the United nation
power system of Russia
Bocial:
Providing reliable powsg

¥o power district

2) Faster growth

natural gas prices
comparison witl
electricity tariffs
because of insufficie
tariffs and, as

consequence, losses
enterprises that cau
fragile financial anq

economic condition

Organizational:
Long-term contracts of nat
ral gas delivery for accep
ble and economical prig
which is the subject to pu
lic regulation of State Pri
Policy Committee - Regiol
al Energy Commission

the Republic of Sakha (Y|
kutia), Federal Tariff Se
vice and FAS bthe Russia

Federation
Economic:
Simultaneous regulation
natural gas prices a
electric power tariffs wit

account of ultimate index
electricity tariffs growth fo
the consumers of the regig

Economic:
d) Reduction of electrig
#y tariffs for consumers
2) Improvement of re
igional economic perfor
mance and development
h-
Social:
Stabilization of financig
iand economic state
power enterprise
providing reliable powe
supply for population ar
social sphere of th
power district

>
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Table 5.4.3.

Social and economic effect of organizational and enomic mechanisms of ensuring electric
power safety in South Yakutian power district of he Republic of Sakha (Yakutia)

South Yakutian power district

Ne Threat types (common and  |Mechanisms (conmon and Effect
specific to SYPD) specific to SYPD)
1 2 3 4 5
1 |Common |Technological: Organizational: Technological:
threats 1) High wearout ratel) The adoption of a meEnsuring electric pow:

of BPA

2) High level of trans
mission line losses

3) Delayed moderniz

tion and upgrade |
BPA
4)Lack of energy

saving technologies

power tariff policy in the
Republic

2) Formation of renew;
and development fund
electrical energy industry
the Republic

3) Financing of electri
power investment projed
from FTP and FTIP

4) Financial assistance
energy saving technologi
research

5) Investment risks insu
ance

Economic:

Extra charge to electrici
tariffs in order to expar
production of BPA

safety in isolated pow
districts by modernizatig
and upgrade of BPA

Economic:

1) Reduction of electrig
ity tariffs for consumers
2) Improvement of re
gional economic perfo
mance and developmen

Social:

Providing reliable power
supply and social servic
to power district

Economic:

1. Deficiency in gov
ernment regulation |
electricity tariffs in the
Republic:

1) Cross-subsidization
(CS) of electric powe
and heat energy

2) Cross-subsidizatiol
(CS) of industrial con
sumers and the public

Organizational:

fThe adoption of a ne
power tariff policy in thy
Republic

Economic:

Execution of a program (
elimination of Cross
subsdization in electricity
itariffs

Technological:

Application of separa
accounting of electric ar
heat energy producti

cost in order to s
economically  justifie
tariffs

Economic:

1) Reduction of electrig
ity tariffs for all consum
ers of the district, redu
tion of electricity costs
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Continuation of table 5.4.3

2) Reduction of electric
ity tariffs for industria
consumers

Social:

Providing reliable power
supply and social servic
to power district

3) Lack of investmer

money an(
underfunding q
investment project

increasing denvals fol
investments for powt
complex development

4) Low amount Q@
financing  investmer
programs of  powe
sector developme
from FTP, investmet
programs funded &

government budget
the Republic and at tl
expense of  powi
companies

Organizational:
1) Fomation of renews
and development fund

electrical energy industry
the Republic
2) Financing of electri

power investment projed
from FTP and FTIP

3) Financial assistance
energy saving technologi
research

4) Investment risks insu
ance

Economic:

Extra charge to electricit
tariffs in order to expar
production of BPA

Technological:
Ensuring electric pow
safety in isolated pow
districts by constructig
of intraregional powe
transmission  lines
order to consolidal
technologically isolate
power districts.
Economic:

Formation of addition
funds in total amount
3.5 bilion rubles b
means of application fl
method of electricit
tariffs regulation

Social:

Ensuring electric pow
safety in economy of tt
district and population

5) Formation of @el
costs and repairin
power facilities for les
standard costs

Organizational:

1) The adoption of a ne
power tariff policy in the
Republic

2) Development and ado

tion of new standards of sp®8table

cific fuel consumption fc
electric power production |
the Ministryof Energy of thi
Russian Federation

3) Development and adg
tion of repair standards f
electric power production £
the Ministry of Energy ¢

Technological:

Timely recover
(renovation) of fixe
production assets
fconomic:

financial  an
economic performance
power industry  ad
economy of the region
Social:

providing reliable powsg
supply and social servic
to power district
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Continuation of table 5.4.3

the Russian Federation
Economic:

Formation of economical
justified tariffs by Regioni
Energy Commission,
Price Policy Committee of ti
Republic of Sakha (Yakutig
including standard costs
power facilities repair

Stat

6) In calculation o
tariffs for the following
period there is a lack
accounting the savin|
from implementation ¢
energy-efficiency
measures and the s
ings from shortfalls ¢
income, which accor
ingly means that the
was no expenses duri
reported period

Organizational:

The adoption of a new pow
tariff policy in the Republic
Economic:

Formation of economical
justified tariffs by Regiong
dwnergy Commission, Staj
Price Policy Committee ¢

the Republic of Sakh
(Yakutia), including th|
savings fron

implementation of energ
efficiency measures

Economic:

Stable financial an
economic performance
power industry an

economy of the region

Social:
Providing reliable powe
supply and social servic
to power district

2. Increase of
counts payable and
ceivable, losses of €
terprises that cau
fragile financial an
economic condition

agdrganizational:

&) Acceptance and exec

sumers and suppliers incly
ing punitive sanctions ai
measures for non-paymen
2) Timely payments fc
electricity

3) Timely payments fc
fuel, industrial goods ar
services to other organiz
tions

Economic:

Formation  of  waorking
capital fund in tariffs fg
cash detiency or
electricity consumel
payments due to seasona
of energy supply

tion of contracts with comeconomic performance

jlewer

.

Economic:

Btable financial an
industry  an
economy of the region

Social:
Providing reliable powe
supply and social servic
to power district
a_
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Continuation of table 5.4.3

Specific
threats

Technological:

1) Lack of intrare
gional power transmi
sion lines between thr
technologically isolate
districts

2) Delays in coal de
livery

1) Long-term contracts (¢
goal delivery for acceptab

Neryungrinsky

Organizational:

and economical price

2) Construction of intrargernization and upgra

transmission  ling
regiong
power station — Nizhniy K
ranakh — Tommot — Maya

gional

Economic:

1) The adoption of
new power tariff policy il
the Republic

2) Application of the
suggested public regulati
of electricity tariffs in th
Republic

3) Extra charge to ele
tricity tariffs in order to ex
pand production of BPA
4) Formation of renew
al and development fund
electrical energy industry
the Republic

5) Simultaneous regul
tion of coal prices and ele
tric power tariffs with ag
count of utimate index o
electricity tariffs growth fo
the consumers of the regiq

Technological:

1) Ensuring electri
power safety in isolate
power districts by mod

of BPA

2) Ensuring electri
power safety in isolate
power districts by con
struction of intraregiong
power transmission lin
Neryungri regional powse
station Nizhniy Ku
ranakh — Tommot — Maya
3) Meeting consumer
demand for electric pow
due to the Construction
the Yakutsk region
power station-2

4) Good delivery of cog
to meetdemands of th
yeconomy and people
the power district

Economic:
d) Reduction of electrig
ity tariffs for consumers
2) Formation of addj-
tional funds in tote
amount of 3.5 billion ru-
hles by means of applica-
tion the method of elec-
tricity tariffs regulation
4) Improvement of re-
gional economic perfor-
mance and development

Social:

Providing reliable powe
supply and social servic
to power district
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Continuation of table 5.4.3
Economic: Organizational: Technological:
1. Deficiency in govtl) The adoption of thEnsuring electric pow:
ernment regulation (concept of priority ensurirsafety in isolated pow
electricity tariffs in th{of electric power safety |district
Republic: the Republic of Sakha (Y@&conomic:
1) Cross-subsidizatiofutia) 1) Formation of add
(CS) betwee powel2) The adoption of concepional funds in tote
districts tual framework of impleamount of 3.5 billion ru
mentation of electric powibles by means of applica-
modernization and longion the method of elec
term development prograntricity tariffs regulation
Economic: 2) Reduction 6 tariffs
1) Application of the sugwith account of extr
gested public regulation |charges to electricity ta
electricity tariffs in the Reiffs by means of openir
public a new energy and po
2) Formation of the inmarket and cooperati
vestment fund for electiwith the United nation
power modernization arpower system of Russia
development in order to urtocial:
fy technologically isolateProviding reliable powsg
power districts of the Resupply and social servic
public — CPD, WPD, SYPDto power district
2)Coal prices growtOrganizational: Economic:
caused by lack (Long-term contracts of natd) Reduction of eleg
government regulati¢ral gas delivery for acceptticity tariffs for consum
of Yakutugol JSCble and econoival pricelers

=
]

which is the onljwhich is the subject to pul®) Improvement @
supplier of powerlic regulation of State Pri(regional economic per-
station coal tiPolicy Committee - Regiorformance and develop-
Neryungrinskiy al Energy Commission |ment

regional power stationthe Republic of Sakha (Ya-
kutia), Federal Tariff SeiSocial:
vice and FAS of the RussiStabilization of financig
Federation and economic state
Economic: power enterprise
Simultaneous regulation |providing reliable powe
natural gas prices anisupply for population ar
electric power tariffs witsocial sphere of the pow
account of ultimate index |district

electricity tariffs growth fo
the consumers of the regiq

=)
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Table 5.4.4.

Social and economic effect of organizational and enomic mechanisms of ensuring electric
power safety in Northern power district of the Repiblic of Sakha (Yakutia)

Northern power district

Ne |Threat types (common and specifiMechanisms (common an Effect
to NPD) specific to NPD)
1 2 3 4 5
1 |Common |Technological: Organizational: Technological:
threats 1) High weareut ratql) The adoption of a nel) Ensuring electri

of BPA

2) High level of trans
mission line losses

3) Delayed moderniz

tion and upgrade
BPA
4) Lack of energy

saving technologies

power tariff policy in th
Republic

2) Formation of renew
and development fund

electrical energy industry
the Republic
3) Financing of electri

power investment projec
from FTP and FTIP

4) Finandal assistance
energy saving technolog
research

5) Investment risks insu
ance

6) Construction of Ca
tion of existing diesel pow
stations

tion by means of renewal
power sources: constructi
of small hydro-electric pow
er station, use of win
driven power plan
(WDPP), as well as co
struction of floating nucle
power plants (FNPP)
Economic:

Extra charge to electrici
tariffs in order to expar

generation plant, modernizaf the economy and pe

7) Power sources optimiz&conomic:

power safty in isolatec
power districts throug
implementation of loc
power industry optimize
tion program

2) Improving electri
power safety in isolate
power districts by meal
of renewable  powg
sources

3) Partial or complet
rejection of diesel fu
delivery from the north
4) Good delivery of die
sel fuel to meet deman

ple of the power district

eleg
con

1) Reduction of
tricity tariffs for
lsumers

(®) Improvement of re
gional economic perfo
mance and developmen

Social:

Providing reliable powe
supply and social
services to power distrig

A

= 0

production of BPA
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Continuation of table 5.4.4

Economic:

1. Deficiency in gov
ernment regulation
electricity tariffs in th
Republic:

1) Cross-subsidization
(CS) of electric powe
and heat energy

2) Cross-subsidization
(CS) of industrial con
sumers and the public

Organizational:

‘The adoption of a ne
power tariff policy in th
Republic

Economic:

Execution of a program
elimination of Cross
subsidization in electrici
tariffs

Technological:
Ensuring electric pow
safety in isolated pow
district

Economic:

1) Reduction of electrig
ity tariffs for all consum
ers of the district, redu
tion of electricity costs
2) Reduction of electrig
ity tariffs for industria
consumers

Social:

Providing reliable powe
supply and social
services to power distrig

3) Lack of investrant

money an
underfunding g
investment project

increasing demands f
investments for pow
complex development

4) Low amount o
financing investmer
programs  of  powe
sector development frg
FTP, investmer
programs funded &

government budget
the Republic and at th
expense  of  pow
companies

Organizational:
1) Formation of renew.
and development fund

electrical energy industry
the Republic
2) Financing of electri

power investment projeg
from FTP and FTIP

3) Financial assistance
energy savingtechnologie
research

Technological:
Ensuring electric pow
safety in isolated pow
districts by constructic
of intraregional powe
transmissdn  lines in
order to consolida
technologically isolate
power districts.
Economic:

Formation of addition

4) Investment risks insufunds in total amount

ance

Economic:

Extra charge to electrici
tariffs in order to expar
production of BPA

3.5 billion rubles b
means of application t
method of electricit
tariffs regulation

Social:

Ensuring electric pow
sdety in economy of th
district and population

5) Formation of fug

er facilities for les

standard costs

Organizational:

costs and repairing pow) The adoption of a ne

power tariff policy in th
Republic

Technological:
Timely recover
(renovation) of fixe
production assets
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Continuation of table 5.4.4

2) Development and ado
tion of new standards
spedfic fuel consumptio
for electric power produ
tion by the Ministry of En
ergy of the Russian Fede
tion

3) Development and ado
tion of repair standards f
electric power production
the Ministry of Energy ¢
the Russian Federation
Economic:

Formation of eonomically
justified tariffs by Regiong
Energy Commission, Stg
Price Policy Committee
the Republic of Sakk
(Yakutia), including
standard costs of pow
facilities repair

[Economic:

Stable financial an
economic performance
power industry  an

economy of the region
ra-

Social:

Providing reliable powe
supply and soci
services to power distric

6) In calculation o
tariffs for the following
period there is a lack
accounting lie saving
from implementation (¢
energy-efficiency
measures and the s
ings from shortfalls ¢
income, which accor
ingly means that the
was no expenses duri
reported period

Organizational:

The adoption of a new po
lic
Economic:

Formation of economical
qustified tariffs by Regiong
Energy Commission, Ste
Price Policy Committee

the Republic of Sakk
(Yakutia), including th
savings fron

implementation of energ
efficiency measures

er tariff policy in the Repulieconome performance ¢

Economic:

\Btable financial an
power industry an
economy of the region

Social:

Providing reliable powe
supply and soci
services to power distrig

y_

3. Increase of accour
payable and receivab
losses of enterprises t
cause fragile financi

Organizational:
1) Acceptance and exed

sumers and suppliers inclu

and economic conditiorr

ng punitive sanctions al

tion of contracts with comeconomic performance

measures for non-payment.

Economic:

Btable financial an
jewer industry  an
economy of the region
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Continuation of table 5.4.4

2) Timely payments fq
electricity
3) Timely payments fq

fuel, industrial goods ar
services to other organiz
tions

Economic:

Formation  of  workin
capital fund in tariffs fo
cash deficiency qg
electricity consume
payments due to seasona
of energy supply

Social:
Providing reliable powe
supply and soci

services to power distric
a_

Specific
threats

Technological:
1) Heavy wear of BPA

2) Heavy wear @
transmission lines af
high level of powe
losses in distributin

low-voltage network (u
to 25%)

3) Obsolete and worl
out dieselgenerators i
power stations

4) Inefficient operatin
modes of diesel pow,
stations facilities
5) Underutilization
electric equipment
6) Seasonal fuel
plies, short navigatic
terms, complex transp

0

system with transshignergy saving témologies

ment from one transpq
to another

7) Non-optimal fue
balance which caus
considerable costs
diesel — 59%

8) Problems with fug
supplies from the nor

sufpower investment projed

Organizational:

1) The adoption of th
concept of priority ensurir
of electric power safety
the Republic of Sakha (Y
kutia)

tual framework of imple
mentaton of electric powe
modernization and lon

3) Implementation ¢
local power system optim
zation program for 201
2017 years

4) Financing of electri
from FTP and FTIP
5)Financial assistance

research
6) Investment risks insu
ance
7) Longterm contracts (¢
diesel fuel delivery for a
ceptable and economi
price, which is the subject
public regulation of Sta

2) The adoption of concepion program

term development programof

Technological:

1) Ensuring electri
power safety in isolate
power district due to in
alementation of dca
power system optimiz

2) Improving  electri
power safety in isolat¢
grower districts by meal
renewable  powg¢
sources
B8) Partial or complet
Zejection of diesel fu
delivery from the north
4) Good delivery of die
sel fuel to meet deman
of the economy and pe
ple of the power district

Economic:
d) Reduction of eleg
tricity tariffs for con
sumers

(2) Formation of add
tional funds in totg
amount of 3.5 billion ru

bles by means of applic
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Continuation of table 5.4.4

for power stations

hard-to-reach places
cause of the compl
transportation infrastru
ture

9) High specific fue
consumption

10) Lack of intrare
gional transmission ling
between three techn
logically isolated powe
districts

11) Geographically dis
tributed  decentralize
consumers and sm
power loads

12) Short life of diese
generators and transm
sion lines

13) Power shortfalls i
Bilibinskiy atomic pow:
er station for Cherskiy
Magadanskiy  foreig
power station — for Us
Nera.

-

rice Policy Committee
egional Energy Commi
sion of the Republic
(Sakha Yakutia), Federg
Tariff Service and FAS
the Russian Federation

8) Establishment of insu
rance fund of working capit
for fuel supplies from th
perth, including fundin
from tariffs

Economic:

1) The adoption of a ne
power tariff policy in th
Republic

2)Application of the
suggested public regulati
of electricity tariffs in th
Republic

3) Extra charge to electric
ty tariffs in order to expar]
production of BPA

4) Formation of renew
&and development fund
electrical energy industry
the Republic

5) Simultaneas regulatio
of natural gas prices a
electric power tariffs wit
account of ultimate index
electricity tariffs growth fo
the consumers of the regig

ann the method of ele
icity tariffs regulation
3) Improvement @
regional economic pe
formance and develo
ment

7 Reduction 0
north delivery of 328
tons due to the impl
mentation of local pow!
system optimization pr
gram, which econom
efficiency accounts
111 million rubles ann
ally

Social:

Providing reliable powg
supply and socig
iservices to power distrig

n

c

p_

D

Economic:
1. High prime cost ¢

es financial losses

2. Impossibility of tech
nology modernization
their own sources of |
cal electric power indu
try

Organizational:
1) The adoption of th

electric power that causencept of priority ensurir]

of electric power safety
the Republic of Sakha (Y
kutia)

(2) The adoption of conce
gual framework of imple
mentation of electric pow!

Technological:
Ensuring electric pow
safety in isolated pow
district

&conomic:

1) Reduction 0
Jpudget expeses on fue
delivery from the north
Reduction of north deli
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Continuation of table 5.4.4

—

3. Deficiency in govimodernization and longry of 3283 tons due
ernment regulation (term development progranthe implementation
electricity tariffs in th¢3) Establishment of furlocal power system op
Republic: for fuel delivery from th(mization program, whig
1) Cross-subsidization [north economic efficiency al
(CS) between power dis- counts to 111 million ry
tricts Economic: bles annually
1) Application of the sug2) Formation of add
gested public regulation [tional funds in tote
electricity tariffs in the Reamount of 3.5 billion ru
public bles by means of applic
2) Formation of the intion the method of ele
vestmem fund for electrictricity tariffs regulation
power modernization at3) Reduction of tariff
development in order to univith account of extr
fy technologically isolatecharges to electricity ta
power districts of the Regffs by means of openir
public — CPD, WPD, SYPDa new energy and pow
market and cooperati
with the United natioal
power system of Russig
4) Reduction of eleg
tricity tariffs for con
sumers
5) Formation of add
tional funds in totg
amount of 3.5 billion ru
bles by means of applic
tion the method of ele
tricity tariffs regulation
6) Improvement of re
gional economic perfo
mance and developmen
Social:
Providing reliable powg
supply and social se
vices to power district
4. Diesel fuel tariflOrganizational: Economic:
growth and  fastel) Longterm contracts (1) Reduction of eleg
growth of diesel fuediesel fuel delivery for agricity tariffs for con
prices in comparisqceptable and economical priseimers
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Continuation of table 5.4.4

iffs because of insu
cient tariffs and, as
consguence, losses
enterprises that cay
fragile financial an
economic condition

with electric power tar2) Establishment of fun

ifor fuel delivery from th
north

Economic:

Simultaneos regulation @
natural gas prices a
electric power tariffs wit
account of ultimate index
electricity tariffs growth fo
the consumers of the regig

2) Improvement of re
gional economic perfo
mance and developmen

Social:

Providing reliable powg
supply and social se
vices to power district

n

5. High prime cost ¢
fuel in electric powe
industry, high prime co
of electric power prg
duction, which caus
high tariffs for electri
power, generated by d
sel power stations

6. Annual credit re
sources (more than
billion rubles) used fc
diesel fuel delivery pu
at threat financial liabi
ity of the company

Organizational:
Implementation of loc
power system optimizatic
program  for 2012017
years

Economic:
Simultaneous regulation
diesel fuel prices al
electric power tariffs

Economic:

1) Reduction of electric
ty tariffs for consumers
2) Reduction of dies
fuel delivery costs ar

reduction of credit re

sources, used for die
fuel delivery, as a cons
quence

3) Improvement of re
gional economic perfo
mance and developmen
Social:

Providing reliable powe
supply and social se
vices to power district

)

—

Thus, organizational and economic mechanisms efirgrg electric power
safety in the Republic of Sakha (Yakutia) include:

— Development of a long-term comprehensive programsoafal and economic
development of the region, considering inter-sedtialance of development and
performance of each sector and infrastructure, diateaising of living standards;

— Development of a long-term regional program of #legower strategic de-
velopment, aimed at electric power safety in thygone

— Development and adoption of the concept of pricgitguring of electric power
safety in the Republic of Sakha (Yakutia) and cphoé reliable supplies of fuel and
power resources (internal and external) — the bzfdife support and life activity of
people in the North;
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— Efficient state policy of sector regulation considg details of investment cli-
mate in the region.

As of economic effect of the suggested method eftdt power tariffs regula-
tion in the Republic of Sakha (Yakutia), it consist the following:

— First, improvement of electric power facilities ieddility as a result of their
modernization due to extra charges to electricitiffs in the suggested fund of elec-
tric power industry modernization and developmenioital amount of 3.5 billion ru-
bles and ensuring electric power safety in thehwort region;

— Second, reduction of expensive diesel fuel delivdrg283 tons from the north
due to the implementation of local power systeminogation program for 2012-
2017 years, which economic efficiency amounts tb tillion rubles annually;

- Third, economic viability of cost reduction in efec power industry and pre-
vention of interruptions of power supplies for t@sumers in the northern region;

- In whole, ensuring electric power safety in the i#jg of Sakha (Yakutia).

The social effect of the suggested method of etepwwer tariffs regulation in
the Republic of Sakha (Yakutia) consists in pravigreliable power supply and so-
cial services to power districts.

CONCLUSIONS ON CHAPTER 5

1. The level of average rating of natural-resoyrotential of the Eastern regions
of the country is considerably higher than the ager figure according to the
rankings, the Republic of Sakha (Yakutia) is on1figlace among the 13 regions of
the Far-Eastern Federal District. Economic assassofehe investment potential of
the Republic of Sakha (Yakutia) is $22,4-24,8 billior 672-744 billion rubles.

2. In the medium and long term perspective in tepudlic of Sakha (Yakutia) is
expected significant increase in the consumptioeledtricity and power. The reason
of growth is an active investment activity of stated private companies directed at
the development of natural resources and the oreaif necessary production,
transport and energy infrastructure.

3. The development of the power Republic of SakWakgtia) is primarily
connected with the formation of the unified enesggtem in Eastern Siberia and the
Far East through the centralized power generatenec of the Republic of Sakha
(Yakutia).

206



CHAPTER 5. OUTLOOK OF POWER INDUSTRY AS BASESOF INCREASE

OF ELECTRICAL POWER SAFETY OF THE REPUBLIC OF SAKHA (YAKUTIA)

4. The rapid growth of the republican Economy, ey industry in South
Yakutia and Western power region: a large-scalewtiroof the coal industry,
production of non-ferrous metals, oil and gas itgusydropower, construction and
operation of industrial and social infrastructue@dnding huge costs of electricity
will contribute the dynamic growth of electricityprmsumption, which according to
the innovation scenario will increase in 3.3 tinbgs2020 in comparison with 2000,
by inertia scenario — in 1.3 times.

5. In order to create the organizational economiwdgions and mechanisms of
implementation of the modernization programs of @mnplex and the development
of the Power of the Republic first of all it is mssary to reconcile economic interests
of the electricity market, since the executionaxfks to ensure electricity security of
the country and improve the reliability and effitdy of the power system in the
Republic of Sakha (Yakutia) and the Far East is/ gudssible with the joint and
therefore concerted actions of all regions, bodiEshe Federal Government and
Administration of the territory, power supply comjes and large consumers of
electricity.

6. To the regard of the Republic of Sakha (Yakut®p subject of the Federation,
the main effective principles of regional investm@olicy in the power sector to
ensure electric power safety in the Northern regitrmave been developed and
amended. The elements of scientific novelty of thisdy are the following
supplement formulations of existing principles:€etprinciple of transparency in the
investment climate in certain enterprises, indastand activities through credit and
tax incentives e.g. through investment loan,” “ghiciple of energy and economic
efficiency.” It had been stated and justified syminciples as: “the principle of
setting priorities for providing electric power egf of the northern region” and “the
principles of program formation of investment puoife and the development of
electric power to achieve the ultimate goal.”

7. The assessing of the social and the economiadtrgf the implementation of
the organizational and economic mechanisms to erthersecurity of the electricity
in the Republic of Sakha (Yakutia) is importantaihieve the goals and objectives.
On the basis of these estimates the full rangeowafep activities’ development of the
program of the Republic of Sakha (Yakutia) anceiestricity security is approved.

*x *x %
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CONCLUSION

Thus, as a result of the scientific research tha manclusions and suggestions
were conducted as follows:

1. The theoretical aspects and methodological agpes of energy and
electricity security of the regions, research orprioving the organizational and
economic mechanisms of the electricity securitthefregions were studied including
improving methods of pricing and state regulatidrtasiffs and pricing regions in
power. As a result the insufficient development tbé theoretical aspects and
methodological approaches of the electricity ségufi the regions were found and it
was necessary to conceptualize the organizatiamadeanic mechanisms and
develop scientific methods to ensure electricityusity of the northern region.

2. The value, the key feature of the energy powdustry of the Republic of
Sakha (Yakutia) in the economy and the social spteensure reliable power supply
at present and in the future was estimated.

3. There were identified some factors adverselgctfig the electric power
industry and threats for ensure electricity seguat the northern region and its
energy regions: the high depreciation of fixed tssaad losses in electric networks,
non-repairable power facilities, power shortage¢h@ Central Power, shortages and
difficulties in northern supply of fuel, the constancrease in fuel costs for diesel
power, natural gas and steam coal, an acute skoofagvestment resources and the
inefficiency of use, low innovation potential ofeggy companies, the lack of the
incentives for energy conservation and reduce tleegy intensity of the economy.

4. The theoretical-methodological study and congaj#ation of organizational
and economic mechanisms to ensure the safety cffriel@ower of the North was
proposed. The study of the nature and content ef ditegory “Electric Power
Security” found its relevance in the North. It istekmined by the harsh climatic
conditions, when the supply of fuel and electrigfythe economy and the population
is a vital factor in their existence. The definitiof “electricity security of the region”
and a “threat to electricity security of the rediovere proposed by the author. The
kinds of threats that are typical for the energwgoof the northern region, including
the power districts of the republic were determéhcEhe classification of the main
types of security threats to the electric powethef Republic of Sakha (Yakutia) with
the definition of community and the specific theeahd their possible consequences
in each power district was done.
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5. The basic indicators of the electricity securitfy the Republic of Sakha
(Yakutia) used for each its energy district; praggbsanagement techniques that can
increase the safety of electric power of the Rdpubf Sakha (Yakutia) were
developed.

6. The organizational and economic mechanisms $arerelectricity security of
the Northern Region taking into account the speifif the regional economy, the
characteristics of the operation and managemergntérprises electricity of the
Northern Territory to prevent and resolve commormlbEnergy regions and specific
for each individual power district security thretagprovide electricity power regions
of the Republic were developed. On our opinion treeg the most effective
mechanisms to ensure electricity security in thelehregion of the North, as the
Republic of Sakha (Yakutia).

7. We propose a method of regulating the elegyritiff on the basis of the
recommended principles of tariff policy in the powaf the Republic of Sakha
(Yakutia), as an effective means of ensuring regi@ecurity of electricity in the
Republic of Sakha (Yakutia). We estimate the eféécariff changes on scenarios for
electricity market of the Northern Region, takingtoi account the long-term
economic development of the region.

8. With regard to the North Region we identifiede tmain principles of the
effective regional investment policy in the enemgywer of the Republic of Sakha
(Yakutia) and supplemented with two reasonablecéffe principles of investment
policy.

9. The author represented some conceptual and dwdtigical approaches to
ensure electricity security of the Northern Reg&nd the organizational-economic
mechanisms to ensure electricity security of thpuRéc of Sakha (Yakutia) and its
power regions, including developed concept of [i§idio ensure electricity security
of the Republic Sakha (Yakutia). The conceptual eseh of the Complex
modernization programs and the development of tveep of the Northern Territory
and the concept of sources of funding for thesgnars, as well as the proposed
new tariff policy principles and effective regioriaestment policy and the method
of rate regulation in the power of the Republic d@sdpower districts are universal
and can be used in regional consumer markets offieiey, and can also serve as a
basis for the development of the Concept elece@sty both in the Republic, and
similar technologically isolated from the Unifiech&gy System of Russia National
Energy Systems, for example, in the Magadan antidbiak Kamchatka Region and
the Chukotka Autonomous District.
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The dynamics of electricity tariffs “Yakutskenergo” 1990-2010 years. (denominated ruble)

Appendix 1

Name of consumers Unit 1990 1991 1992 199: 199 1995 1996 1997 1998 1p99 2000 001 p002 2003 2004 2005 2006 2007 2008 2009
Industrial consumers
700kV.A and above
tariff | rub/kWh | 0,000062 | 0,0001004 | 0,00427 0,082 0,186 0,324 0,438 0,500 0,50 0,58 0,82 0,97 125 148 1,717 1875 2,034 2,319 2,644 3,141 3,492
index growth by 1990 intimes 16 69 1323 3000 5226 7065 8065 8065 9355 13226 15645 20161 23871 27694 30242 32806 37403 42645 50661 56323
index growth over
previous year intimes 162 42,53 19,20 2,27 1,74 135 114 1,00 116 141 118 129 118 116 1,09 1,08 114 114 119 111
Industrial consumers
till 750 kV.A.
tariff | rub/kWh 0,0001 0,000162 | 0,006885 | 0,082 0,186 0,324 0,438 0,500 0,50 0,58 0,82 0,97 125 148 1,717 1875 2,034 2,319 2,644 3,141 3,492
index growth by 1990 intimes 16 69 820 1860 3240 4380 5000 5000 5800 8200 9700 12500 14800 17170 18750 20340 23190 26440 31410 34920
index growth to the o
previous year intimes 162 42,50 1191 2,27 174 135 114 100 116 141 118 129 118 116 109 1,08 114 114 119 111
Agriculture
tariff | rub/kwh | 0,00001 0,00001 0,0004 0,012 0,054 0,115 0,165 0,250 0,25 0,38 0,60 0,68 0,87 1,02 1,253 1875 2,034 2,319 2,644 3,141 3,492
index growth by 1990 intimes 10 40 1200 5400 11500 16500 25000 25000 38000 60000 68000 87000 102000 125300 187500 203400 231900 264400 314100 349200
index growth to the
previous year intimes 1,00 40,00 30,00 4,50 213 143 152 1,00 152 1,58 1,13 128 117 1,23 1,50 1,08 1,14 1,14 119 111
Budget organization
1 rub/kwWh 0,0001 0,0001 0,00425 0,082 0,140 0,245 0,343 0,400 0,40 0,40 0,60 0,68 0,87 1,08 1,183 1,280 1,600 1,819 2,128 2,650 3,087
index growth by 1990 intimes 1 43 820 1400 2450 3430 4000 4000 4000 6000 6800 8700 10 800 11830 12 800 16 000 18190 21280 26 500 30870
index growth to the
previous year intimes 1,00 42,50 19,29 171 175 1,40 117 1,00 1,00 1,50 1,13 128 1,24 1,10 1,08 125 1,14 117 1,25 1,16
Urban population in
homes with gas stoves
tariff rub/kwh [ 0,00004 0,00004 0,0006 0,012 0,108 0,162 0,200 0,300 0,30 0,46 0,60 0,68 0,80 0,96 112 1,40 173 197 2,30 2,88 317
index growth by 1990 intimes 1 15 300 2700 4050 5000 7500 7500 11500 15000 17 000 20000 24000 28000 35000 43 250 49 250 57 500 72000 79250
index growth to the o
previous year intimes 1,00 15,00 20,00 9,00 150 123 150 100 153 1,30 113 118 120 117 125 124 114 117 125 110
In homes with electric
stoves
tariff rub/kwh | 0,00002 0,00002 0,0004 0,006 0,095 0,143 0,175 0,260 0,26 0,32 0,42 0,48 0,56 0,68 0,79 0,99 123 140 164 2,05 222
index growth by 1990 intimes 10 20,0 300,0 | 4750,0 | 7150,0 | 8750,0 | 13000,0 | 13000,0 | 16000,0 | 21000,0 | 24000,0 | 28000,0 | 34000,0 | 39500,0 | 49500,0 | 61500,0 | 70000,0 | 82000,0 | 102500,0 | 111000
index growth to the o
previous year intimes 1,00 20,00 15,00 15,83 151 122 1,49 1,00 123 131 114 117 121 1,16 125 124 114 117 125 1,08
Rural population
tariff | rub/kwh | 0,00001 0,00001 0,00040 0,002 0,030 0,045 0,100 0,150 0,15 0,23 0,30 0,34 0,40 0,50 0,58 0,73 0,95 114 1,36 171 197
index growth by 1990 intimes 1 40 200 3000 4500 | 10000 | 15000 15000 23000 30 000 34 000 40 000 50 000 58 000 73000 95 000 114000 | 136000 | 171000 197 000
index growth to the e
previous year intimes 1,00 40,00 5,00 15,00 150 2,22 1,50 1,00 153 1,30 113 118 125 116 126 1,30 120 119 126 115
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The calculation of electricity prices on the finan@l and economic indicators of “ALROSA”

Appendix 2

electricity tariff

electricity tariff difference etticity tariff difference elecricity tariff diffemce
tariff 3,473 per kwh. . tariff 3,473 per kwh. . . .
N . +) -increased.(-) - | . +) - increased.(-) - tariff 3,473 per kwh. +) - increased.(-) -
tariff 3,473 rub. per kWh| increased 10%= 3,8203 &) © increased 20%-= 4,1676 ) 0 . p ) o
rub redused 1ub redused increased 10%= 3,125%6. redused
. incl. . incl. . incl. . incl. . incl. . incl. . incl.
Index incl. reg incl. reg incl. reg incl. reg incl. reg incl. reg incl. reg
Fed. ) Fed. | sum, | Fed. . Fed. © | sum, | Fed. ) Fed. " | sum, | fed. :
sum, budg./| sum, budg./ budg./ sum, budg./ budg./| sum, budg./ budg/
budg, budg, thous. | budg, budg, thous. | budg, budg, thous. |budg,
thous. rub. local, |thous. rub. local, local, |thous. rub. local, local, |thous. rub, local, local,
thous. thous.| rub. | thous. thous. rub. [thous, thous. rub. |thous;
thous. thous. thous, thous. thous. thous. thous
rub. rub . rub. rub. rub. rub. rub.
rub. rub . rub. rub. rub. rub. rub.
Total salable produce 11339400 11339400 113394000 113394000
Including cost 63669000 64176687 507687 64684375 1015374 63161312 -507688
Among them:
1512/ 1512/ 1512/ 1512/
The payroll fund 19387 1008 19387 1008 0 19387 1008 0 19387 1008 o]
Cost of the delivery|
and storage of raw| 2683 2683 0 2683 0 2683 0|
materials
Linehaul transport,| o 1837 0 1837 0 1837 0
Delivery of fuel
Depreciation 8793 8793 0 8793 0 8793 0
Repair fund
Material 5860 5860 0 5860 0 5860 0
Electricity 5076877 5584564 507687 6092252 1015375 4569189 -507688
Total cost 63669000 64176687 507687 64684375 1015374 63161312 -507688
Including profit 49725000 49217313 -507687 48709625 -101537! 50232688 507688
Profit tax expense | 9945000 99450’(895050 9843463 98434‘(‘8859116 -101537- 10154-91384 9741925 97419‘1876773‘ -203075|-20307-182768 10046538 10046549041884 10153810154 91384




Appendix

The calculation of electricity prices on the finan@l and economic indicators of public corporation ‘Vodokanal’

3

electricity tariff electricity tariff difference etticity tariff difference elecricity tariff diffence
tariff 3.63 rub. per KWh tariff 3,63 per kwh. increased (+) - increased.(-) - [tariff 3,63 per kwh. increased (+) - increased.(-) - | tariff 3,63 per kwh. increased (+) - increased.(-) -
! -P 10%= 3,993 rub. redused 20%= 4,356 rub. redused 10%= 3,26y6. redused
incl. incl. . incl. incl. . incl. incl. . incl.
Index incl. Fed| re: incl. Fed| re incl. re incl. Fed| re incl. rei incl. Fed| re incl. res
sum, ’ 9: sum, § 9: sum, | Fed. 9: sum, ’ 9: sum, | Fed. 9: sum, § 9: sum, | Fed. 9:
budg, | budg./ budg, | budg./ budg./ budg, | budg./ budg./ budg, | budg./ budg./
thous. thous. thous. | budg, thous. thous. | budg, thous. thous. | budg,
thous. | local, thous. | local, local, thous. | local, local, thous. | local, local,
rub. rub. rub. | thous. rub. rub. | thous. rub. rub. | thous.
rub. thous. rub. | thous. rub thous. rub. | thous. rub thous. rub. | thous. rub thous.
rub. rub . "1 rub. rub . " | rub. rub . " | rub.
Total salable 511 944 511 944 511 944 511 944
produce
Including cost 504 514 515 728 11 214 526 94 2242 493 304 -11 21Q
Among them:
Raw material 4144 4144 0 4144 0 4144 0
3718 ] 3718 ] 3718 ] 3718
The payroll fund 47 662 2478 47 662 2478 0 47 662 2478 0 47 662 2478 0
Linehaul
transport, 93 93 0 93 0 93 0
Delivery of fuel
Cost of PB 16 348 16 348 16 348 16 348 0 16 348 16 348 0 16 348 16 34§ 0
Depreciation 22713 22713 0 22713 0 22713 0
Repair fund 14 805 14 805 0 14 805 0 14 805 0
Material 7614 7614 0 7614 0 7614 0
Electricity 112 118 123 332 11 214 134 544 22 426 100 90 -11 21Q
Total direct costs 438 785 438 785 0 438 784 0 438 785 0
Craft costs 53819 53819 0 53819 0 53 819 0
General business ) g, 119011 0 119011 0 11911 0
expenses
Including profit 743Q -3784 -11 214 -14 996 -22 426 18 640 11 214
Profi
e:;;tnt:: 14864 149 1337 -757| -76| -681 -2243 -225 2018 -2999 -300] -2699 -4485 -449 -403 3728 373 3354 2242 224 2018




Appendix 4

The calculation of electricity prices on the finan@l and economic indicators of Municipal Unitary Enterprise
“Housing and Communal Services RS (Y)”

electricity tariff

electricity tariff difference etticity tariff difference elecricity tariff diffemce
tariff 3.288 rub. per kWh tariff 3,288 per kwh. increased (+) - increased.(-) - | tariff 3,288 per kwh. increased  (+) - increased.(-) - | tariff 3,288 per kwh. increased (+) - increased.(-) -
) - P 10%= 3,6168 rub. redused 20%=3,9456 rub. redused 10%= 2,9592y6. redused
incl incl incl incl. incl incl incl. incl incl incl.
Index inc. incl. inck incl. inc. reg. inc. incl. inc. reg. inc. incl. inc. reg.
sum, Fed. req. budg./ sum, Fed. req. budg./ sum, | Fed. buda./ sum, Fed. req. budg./ sum, | Fed. buda./ sum, Fed. req. budg./ sum, | Fed. budg./
thous. | budg, 9-DUAGT T i ous. budg, 9-DUdg T s, budg, 91| thous. budg, 9-DUAGT s, budg, 91| thous. budg, 9-DUG s, budg, 9
local, thous. local, thous. local, local, thous. local, local, thous. local,
rub. | thous. rub. | thous. rub. | thous| rub. | thous. rub. | thous rub. | thous. rub. | thous|
rub. rub . thous. rub . thous. rub . thous,
rub. rub . rub. rub . rub. rub . rub .
rub. rub. rub .
Total salable produce | 8464698 8464698 8464698 8464698
Including cost 839096 8455427 64464 851004 119083 8346187 -44774
Among them:
Raw material 6182173 618217: 0 618217 0 618217: 0
The payroll fund 1557790 121507/81005155779 121507/81005 0 155779 121507/81005 0 155779 121507/81005 0
Costofthe delivery andl, o 196967 0 196967 0 196967 0
storage of rew materials’
Linehaul ransport, | ;7 ;gg 117488; 0 117488 0 117488 0
Delivery of fuel
Cost of PB 40963940963 409639 409639 0 409639 409639 0 409639 409639 0
Depreciation 403920 40392Q 0 40392Q 0 40392Q 0
Repair fund 230133 230133 0 230133 0 230133 0
Material 7149 71490 0 71490 0 71490 0
Electricity 536352 600811 64464 655435 119083 49157 -44774
The costs of training a
development of 16734 16734 0 16734 0 16734 0
production
Other expenses for
maintenance and 150934 150934 0 150934 0 150934 0
operation
Total direct costs 7582310 758231 0 758231 0 758231 0
Craft costs 193801 193801 0 193801 0 193801 0
General business 613587 613587 0 613587 0 613587 0
expenses
Including profit 73735 9271 -64464 -45344 -11908: 118511 44774
Profit tax expense 14747 1475 13272 1854 185 1669 -12893 -1290 -11603 -9069 -907 -8163 -23817 -2382 -21435 23707 2370 21337 8955 895 8060




Data on the largest investment projects of the Eastf Russia (except the Republic of Sakha (Yakutia)

Appendix 5

The annual
consumption of

. Name of products and annual production Tpfrm_Of electric energy in | Maximum power
The name of the project . realization | the framework of consumption,
capacity h
the project, min Mw
kwh.
Amur Region
The development of iron ore deposits Garinsky Ore production - 10.5 million tons, iron o
and construction of mining and processing plant concentrate - 4.5 million tons, iron ore pellet; 2010 1140 228
3.2 million tons
Complex processing of mineral raw materials to poed Aluminum, 300 thousand tons , silicon
aluminum , silicon, and their compounds. 2010 4800 960
Building on the base of iron ore Garinsky steehpla steel , 2.5 million tons 2015 5 000 1000
‘(Ij'lewre;ocsti)tmpletion of the railway line “Ulak-ElgatoetElga coal Transportation of coal and 20 million tons 2010 320 64
Construction of the refinery in Skovorodino processing 10 million tons of oil 2015 700 140
Development of Kuranakh deposit of titanium- mageedre in| Ore production - 2.5 million tons, ilmeni
Tyndinsky region (Big Seyim ) concentrate - 240 thousand tons, T!tan!um 2010 369 74
Concentrate - 660 thousand tons, titanium
dioxide - 70-80 thousand tonnes
Integrated development of Sergeevsky lignite deposi Coal mining - 1300 thousand tons, fuel oi
50 thousand tons, natural gasoline - 1
thousand tons, 60 million cubic meters of gas 2015 112 22
and 365 thousand tons of coal briguettes
The Jewish Autonomous Region
Development of Kimkansky and Suntarsky iron oreadég | Ore production- 16.5 million tons , iron ore
(Obluchensky region) concentrate - 5.6 million tons 2010 2393 479
Primorsky Krai
Building-integrated refinery and petrochemical céenp Processing 15 million tons of oil 2010 708 142
Construction of Suhodol in the Bay Coal Terminal Capacity 8-10 million tons of coal 2010 148 30
Pulp and Paper Manufacturing Ussuri Production of 400 thousand tons of pulp 2020 747 149
Construction and operation of the industrial péi¥/tadivostok The planned turnover —rillion tons 2020 93 19
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Sakhalin Region

‘(I:]r:g;g;)rt and energy transition Continent - SakhalHokkaido 2020 527 105

Poronajsky Pulp Production Production of 250 thousand tons of pulp 2020 467 93

E::Ldrggg:;e world's largest plant for the prodoctiof liquefied| liquefaction of 9.6 million tons of gas 2010 3638 728

Gas pipeline Sakhalin - Komsomolsk-on -Amur - Khalvak. Design capacity - 4.5 billion cubic meters of gas 2010. 89 18
per year

Construction of the railway line Elyinsk - Uglegkrs 142,6 km 2010 143 29

Deposits of “Sakhalin 1-9”. Production of 45 million tons of oil 2010 6 314 1263

Khabarovsk Krai

Creating a pulp mill in Amursk Manufacturing 700 thousand tons of bleached
sulphate pulp 2015 1303 261

Constrqctlon of the plantl in the Khabarovsk regifom the | Production of 350 thousand tons of aluminum 2010 5250 500

production of primary aluminum

Cc})nstructlon'at the Port of Busan plant for thedpmtion of| Production of 600 thousand tons of aluminum 2015 9000 500

primary aluminum

Creation of production of chemi-thermomechanicalppand| Production of 300 thousand tons of chemi- 2020 558 112

newsprint pos.Hor on the basis of “Khor biomechahiRiant” thermo mechanical pulp

Development of Maymakansky titanium apatite depodilining 16 million tons of ore and 700

Ayano-Maisky regiordistrict thousandtones of limonite concentrate, 1210 2020 1734 347
thousandones of phosphate rock

Krasnoyarsk Territory

Construction of pipelines connecting Yurubcheno Aarkskoye - | Transported 40 million tons of oil

zone oil and gas (YTZ) 2010 1268 254

with the Trans-Siberian trunk oil pipeline millidons

Vankor oil field (including licensed areas around) the | Production and transport 15-18 million tons |of

construction of the pipeline Vankor - Purpe (550 kmwith a| oil 2010 2000 400

capacity of 18 million tons of oil per year

Oil and gas deposits Of Evenkii Yurubcheno - Tokbkkaye,| Production of 26-27 million tons of oil, 30-35

Kuyumbinskoe, Nizhneangarsk group Sobinsko - Tes&gya| billion cubic meters of gas 2015 3015 603

group).

Irkutsk Region

Verkhnechonskoye oil and gas field , Katanga Mirinigtrict 14-17 million tons of all 2012. 800 115
Manufacturing 830 thousand tons of pulp , 280

Pulp and Paper Mill, Ust -Kut thousand tons of paper and paperboard 2015 1658 332

Aluminum smelter in Taishet in the Irkutsk region rouction of 600 thousand tons of aluminum 2009 9700 1120
Extraction of 30-35 billion cubic meters of

Kovykta gas field gas 2010-2020 850 150
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Production of 12-15 million tons of ore, 30-33
Sukhoi Log gold deposit. Bodaybinskiy District NMig tons of gold 2015 600 125
Development of coal deposits in East Siberia Zhsign Production 3.5 million tons of coal 2015 113 23
Production of 4 million tons of thermal coal , 50
Development of coal deposits in East Siberia Kaiaygky km of the railway 2015 130 26
Ascension production of 4 million tons of
Development of coal deposits in East Siberia, adeksion thermal coal , 25 km of the railway 2015 130 26
Kovykta gas processing complex 2015 1500 250
Sayan Gas Processing Complex, Sajansk Processing 30 billion cubic meters of gas 2015 300 40
Siberian Steel Mill 2010 400 125
Ferroalloy plant in Angarsk and Bratsk 2010 500 75
Usolye - Sibirsky Silicone 2012 1000 180
Consumers with a load of 5-20 MW 800 150
Chita region
Udokan copper. Kalar district Mining 15 million tons of ore, production of 180 2020 2436 487
thousand tons of copper per year
Mastering Lugokanskaya , Kultuminskaya Bystrinskyinimg | Production of 5,1 million tons of ore, production
deposits of 33.3 thousand tons of copper , 2.7 tons of 2020 553 111
gold , 47.2 tons of silver
Construction Amazarskogo pulp mill FI;’lrJtIJ;Juctlon of 400 thousand tons of unbleached 2009 747 149
Apsat coking coal production Production of 2.4 million tons of coal, 1|7
million tons of coke concentrate, 600 thousand 2020 82 16
tones of middling
Mastering Katuginskogo deposits of tantalum-niobine. Production of 3 million tons of ore per year,
producing 244 tons of tantalum fluorotantalate
potassium, 4.9 thousand tons of technical
niobium pentoxide, 61.5 thousand tons of zirgon
concentrate, 7.3 thousand tons tons the amount2015 325 65
of oxides of rare earths , 135 tons of uranium in
the uranium concentrate, 7.5 thousand tons tons
of cryolite
Chiney deposit of titanium -magnetite ores. Buitdim career| 11, 1 million tons of ore production. 3.2 millign
mining and processing plant. Chita region, Kalastriit | tons of iron ore and 600 thousand tons| of
Mining titanium concentrate , 23.7 thousand tons| of 2010 1203 241
copper, 400 kg of gold , 6.5 tons of silver, 770
kg of platinum , 1 tonne of palladium
Mining for Eastern and Siberian parts of the EEC
18 333 3550
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Mainline rail East and Siberia

Transcontinental Highway (TCM ) Alaska - Siberia
with a tunnel through the Bering Strait in the diren of Transsib-| 2020 7 500 1500
Berkakit - Yakutsk -Magadan - Whalen , Alaska.

The main oil pipelines of the East and Siberia

Project export pipeline system Eastern Siberia cifitaOcean| First of all - 30 million tons, 2640 km, the 2010 2536 423

(ESPO Taishet -Nakhodka with a branch to China). second stage - 50 million tons, 4658 km

East Siberia - Pacific Ocean - Pipeline - branbranch tF’olgslme to China with capacity of 30 million 2008 951 159

Pipeline “Talakan - Ust —Kut” Transport 26 million tons of oil, 500 km 2010 824 165

Natural gas pipelines and East Siberia

Gas export pipeline - Eastern Route Transportation 30-40 billion cubic meters of gas 2015 557 111
per year

Total consumption of electric energy and capagityinvestment
projects 106 364 18 230

Source: Government of the Republic Sakha (Yakutraeptember 6, 2006 number 411 (as amended 04.2010) “On the scheme of integrated developmehef
productive forces, Transport and Energy of the RépBakha (Yakutia) to 2020”
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The conceptual scheme of the priority supply of thelectricity security
of the Republic of Sakha (Yakutia) and its energeti regions

Assessment of the electricity security of re

public as a whole, including on electric-
power areas of the northern region (norm
crisis, pre-crisis).

A

Identification of security threats to the elecipmwer of the republic.
Development of indicators of the electricity setudf the republic.
Monitoring indicators of electricity security ofetrepublic.

Determination of the value and the level of eledtyisecurity of the republic.

The development of scenarios to ensure
electricity security of the republic
and its power regions.

The development of measures to reduce the impadtneutralization of significan
threats for power sector of the republic, includpugver regions.

Forecast of development of the power of Sakha (¥akéor the period up to 2020-203
incl. forecast of the local (small) power of thepRblic of Sakha (Yakutia)

the period up to 2020-2030. taking into accountgbeio-economic development of t
Republic of Sakha (Yakutia), EPS forecast for thenitipalities of the Republic of Sak
(Yakutia).

Selection of priority directions of
development of electric power industry of t
republic, including on energetic regions o
the republic.

he
f

Blueprint for development of the power of the relprjbncluding on energy district.
Interregional, intraregional and intra-regional gownes.

Techno-economic assessment of the need in investiinggncial, material and huma
resources (feasibility studies for investment prtgg
Concentration of mutual interests of energy comgmniith the Government of th
Republic of Sakha (Yakutia), including the admiratibn of the municipalities with th
potential demand of the economy and the population.

The realization of the scenario to ensure
electricity security of the republic
and its energetic regions.

| i development of the electricity

Prioritization of funding power generation facisi.
Definition of business mechanisms and sources oflifig for the modernization an

Monitoring indicators.

t

ne

Q

[¢)

Implementation of investment projects.
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Elyakova Izabella Damdinovna -
doctor of economic sciences, professor of the
Finance and Banking Department of the
Financial and Economic Institute
of the M. K. Ammosov North-Eastern Federal
University

The monograph explores the theoretical and methodological foundations of
the regional electric power security system; proposes the interpretation of the
electric power security. It also sets forth the major issues and trends in the
development of the regional power sector. Considerable attention is paid to the
role of electric power in improving the energy security of the Republic of Sakha
(Yakutia) and economically sustainable development of the region, including
fuel - energy system. The study proposes a classification of threats to ensure
electric power security of the Republic's energy districts and a system of electric
power indicators of the region. Furthermore, it develops and formulates the
conceptual foundations of organizational and economic mechanisms to ensure
electric power security of the Republic of Sakha (Yakutia). The book contains an
assessment of the economic potential of the Republic of Sakha (Yakutia), reviews
the prospects for growth in the consumption of electric energy in the long term,
taking into account the development of the economy of the northern region.

The monograph is intended for scientists and specialists of the economy of the
northern regions, for graduate and undergraduate students of higher educational
institutions of power industry, as well as for a wide range of readers.
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