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ABSTRACT

In any country Energy Sector is the core branch of national economy. Adequate supplies of
energy at competitive prices are essential to maintaining and improving Armenian economy
and enhancing the standard of living.

Nowadays Energy Sector is one of the most developed branches of the Republic’s
economy. But dﬁring several years from 1992 to 1995 the Energy System of Armenia was
plunged into a deep energy crisis. That crisis was caused by several factors including:

- decommissioning the Armenian Nuclear Power Plant in 1989 after the severe 1988
earthquake in the Republic;

- the liberalization of fossil fuel prices in the supplier countries;

- the transportation problems;

- the infringement of the former power connectiorﬁ;.

During the vears of the energy crisis and afterwards Energy Sector has always been of a
primary concern of Armenian Government, Presently, the energy crisis in Armenia has been
completely overcome.

The objective of this research was to study issues that Energy -Sector of Armenia still faces.
It was revealed that geopolitical situation of’ Armenia requires power independence insurance
of the country.

It is well known that Armenia and Azerbaijan are still technically in war and Turkey
blockades Armenia in sympathy. Therefore, old natural gas and fossil fuel supply systems do
not function today. The route of the gas pipe that is currently exploited lies on the territory
of Georgia. That gas pipe had been damaged many times in the passed years. As a
consequence, gas supply of Armenia has been frequently interrupted and the whole Republic
was paralyzed.

For these reasons Armenian Government adheres to the power security increase politics.
Currently, approximately 80% of electricity is produced from imported résources. In order to
increase power independence it is necessary to develop Energy sector on the base of own
resources. The only indigenous source for power generation in Armenia is hydroenergy..
Putting into operation new Hydro Power Plants will decrease dependence from imported
resources up to 60%.

Construction of the second gas pipe (Iran-Armenia) also will contribute to the power

security increase of the country.




Other issues that still remains in the Power Sector of Armenia are the aging of equipment
and constructions of the Power Plants, and absence of thorough repair due to inadequate
funding. .It was revealed that all main equipment of existing Hydro and Thermo Plants needs
radical renewal. Absence of thorough repair is a dangerous fact, bécause it will hinder the safe
operation of equipment and constructions in Energy Sector. | |

Implementation of new tariff structure that was proposed in this research will contribute to
the costs of electricity decrease, will increase profitability of Energy Sector enterprises , and '

will release funds for renewal and repair of the equipment and constructions.

1. INTRODUCTION

Throughout the history of mankind, from the moment our earliest ancestors first kindled fire
to the rise of the great industrial societies, energy has formed the conerstone of civilization
and development.

Energy is really now the key to growth and development, both economic and social.
Electrification of the world in the 21-st century is an economic imperative. Electricity is
fundamental to the quality of modern life. It is uniquely valuable, versatile, and controllable '
form of energy, which can perform many tasks efficiently. Lighting, refrigerating, electric
motors, medical technologies, computers, robotics, and mass communications are but a few of

the improvements it provides to an expanding share of the world’s growing population.

An estimate of the rate of annual increase of electricity production in the world is derived
from UN/World Bank Estimates.




Table 1.1

: To year 2005 To year 2010
North America, Pacific, 2.0% - , 1.75%
'| Burope (East & West)
(industrialized regions)
All other regions 6.0% ' 5.25%
(developing regions)

Source: World Energy Council.(1994).

Mankind has used the energy of falling water for many centuries, at first in mechanical
form and since the late 19™ century by further conversion to electrical energy. Historically,
‘hydropower was developed on a small scale to serve localities in vicinity of the plains. With
the expansion and increasing load transfer capability of transmission networks, power
generation was concentrate in increasingly larger units and to benefit from the economies

resulting from development on a larger scale.

Sites selected for development tended to be thé most economically attractive; in this regard,
higher heads and proximity to load centers were significant factors. For this reason,

development was not restricted to large sites, and hydro stations today range from . —_— 7

In 1990, hydro plants accounted for some 22.9% of the world’s total installed electric
generating capacity, but the combined output was only 18.4% of the world electricity supply
total.

Most hydro plant designs include considerably higher generating capacity than that which
would be needed to handle average water flows. An appreciable proportion of plants
connected to transmission grids are designed for peaking service, and.in all cases extra
generation capacity is necessary to accommodate river flow variations and reduce spillage.
This has the effect of reducing the average annual hydro generation plant factor or capacity

factor to 39.3%, compared with an average of 51:6% for conventional power plant.

Statistics for regional hydro capacity and production in 1991, published in “Water Power

and Dam construction” (August 1992), are shown in the table 1.2:




Table 1.2

Region Capacity (GW) Production (1'Wh)
North America 133.7 . 579.8
Latin America 94.0 390.0
Western Europe 136.7 405.3
E Europe and CIS 82.3 260.2
Mid East and N Africa 13.1 40.2
Qub-Saharan Africa 16.5 451
Pacific ' 12.1 8.7
China 37.9 124.8
Asla 100.7 397.4
Total 627.0 2,281.2

L :
Source: World Energy Council.(1994).

. Approximately 75% of electricity in the world¥s produced by Thermal Power Plants (TPPs),

that use organic fuel (solid, liquid or gas). Thermal Power Plants started their development in

13 the 20°s of the current century.
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f; World organic fuel resources are shown in the below table:

. Table 1.3
Type of organic fuel | Extracting reserves, Additional reserves Total

billion T of
conventional fuel

Oil 250.5 930.5 1081
Natural Gas 108, 222 330
Condensates 9 17 26
Coal 720 10,500 11.220
Total (rounded) 1,100 11,600 12,700

Source: Rizhkin V. (1987)

Nuclear power is an indigenous, cost effective energy resource. It provides vital electricity
in lower electric rates and without contributing to atmospheric emissions such as nitrogen

oxides, sulfur dioxide and carbon dioxide. Nuclear power plant substitute widely for fossil

- fuel-fired capacity. This electrical substitution dramatically lessens dependence on




| unpredictable foreign oil supplies. Nuclear energy has a 5% share in total energy use in 30

years of commercial development.

Nuclear Power Plants (NPPs) development is shown in the table:

Table 1.4
Region Installed Capacity of % of Installed Capacities of NPPs in
NPPs, GW . the whole volume of power generation
1985 1990 T 1985 1990
North America 130.0 150.0 15 14
Europe 105.0 150.0 18 20
Japan 25.0 50.0 10 15
Asia . 10.0 20.0 4 ' 5
Latin America 3.0 10.0 2 6
Africa and Mid East 2.0 3 3 3

Source: Rizhkin V7 (1987)

»

The share of NPPs in total energy use 1s expanding. The role of TPPs and NPPs in the

structure of production is shown in the below table.

Table 1.5
Regions 1990 1992
TTPs NPPs TPPs NPPs
Euro Union 58.4 33.2 56.2 344
USA 72.2 19.3 71.2 20.1
USSR 73.4 12.2 : 73.5 11.9
Japan 65.7 23.8 65.6 25.2
Turkey 52.8 - 60.5 -
France 11.5- 74.5 11.1 73.2
East Europe 772 13.0 N/A 13.0

Source: Rizhkin V. (1987)

The conventional encrgy resources, fossil fuels with electricity contributions from nuclear

fission and large-scale hydroelectric energy, dominate the global near term energy supply

- picture. Other energy resources have not yet developed to any grate degree. Among these

others are those referred to as the new and renewable energy resources. As a group, they are

~ difficult to compare to the conventional energy resources, since they.are widely distributed




.and relatively diffuse. They are now only partially developed to commercial status, and ask

somewhat different compromises from the end- user.

The new renewable resources are divided in separate areas for investigation:
- solar;
- wind;
- geothermal;
- biomass {(modern}),
- ocean;

) small hydro. .

It should be noted that the current use of all renewable energy resources is dominated by
biomass, which is a major energy supply in thg developing countries of Asia and Africa, with
some additional contribution in North and Latin America. When large-scale hydro use is
included, the renewable resources contribute 1559 MToe (million tons of oil equivalent) or
about 18% to mankind’s total energy use today. Without traditional biomass and large hydro,
the current contribution of all other renewables is expanding. However, extensive penetration

of renewables into the energy market is not likely to happen quickly.

1.1. Total Capital Available for Investments

There is already significant concern over the ability of many countries to find the capital
resources to finance their total development needs in the coming decades. This problem is
especially acute in the developing countries, where the projections for capital requirements to
finance. Electric power development identifies a need for US$100billion per year for at least

the next 10 years. Electric power represents approximately 70% of the world’s total capital

investment, and half of the requirement for the electric power sector is for ransmission and
distribution facilities.




The developing countries aiready spend about 25% of their public sector budgets on power
development, and their ability to expand this percentage is limited. The World Bank, other
multinational agencies are estimated to be able to provide only 20% of this need for power
development. The private sector must play a much larger role in financing energy
development, and the indigenously private capital resources must be developed to the
maximum extent possible.

The total world GNP was about US$18X1012 in 1990 and about US$42x10'? in 2020. The

-estimated investment in total energy development for year 2000 is equivalent to be about 5%

of the total GNP.

1.2. Conventional Electricity Prices
*

Higher energy costs increase total production expenses costs while decreasing use — and

generally have an adverse effect on an economy.

The analysis of conventional electricity prices combines the installed capital costs of plant

-equipment, converted to an annualized basis (with 2 10% fixed charge rate), along with the

operating and maintenance cost, the fuel cost and any other relevant annual costs such as
waste disposal. For this analysis, the market fuel prices contained in recent World Energy
Council projections were used to project future fuel prices. The capital and O&M costs of the
facilities were taken from the recent US Interlaboratory Paper on Renewable Energy Potential, .

which is a compilation of data from other well-known sources’. -

The - analysis was done for grid-connected electric power applications, since there is a

considerable amount of information available for this en-use sector. Figure 1 presents the

projected costs for peaking, intermediate load, and base load conventional systems. The first
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two are assumed to be natural gas or oil-fired, with base load using coal with flue gas

desulfurization.
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Figure . Conventional electricity prices.
Source: World Energy Council.(1994).

The high-low range shown for each type of plant is caused by the range in the fuel prices,

combined with typical capital and operating costs as shown in Table 1.6.

I .
'P;‘:;:ﬂfl Energy Council.(1994). New Renewable Energy Resources. A Guide to the Future. London.UK: Kogan
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Assumptions for fossil-fuel generation plants (US$,1988) Table 1.6

Type Capacity factor.| Capital cost Q&M cost Heat rate
(kJ/kWh)

Peakload 10% $340/kW 1.2%/yr 10,995

Intermediate 35% $625/kW 2 0%/yr 8,270

Base load 65% $1,525/kW 2.5%/yr 9.335

Source: World Energy Council.(1994).

{ The cost of electricity (COF) increases with time due to fuel cost increase greater than

~ general inflation. The assumption is made that capital and operation/maintenance (O&M) -

costs keep pace with general inflation, and therefore do not change in constant dollars.

I
e
:
q
A

2. GEOPOLITICAL SUTUATION OF ARMENIA

Armenia is_ an independent country situated in the Caucasus with land area 29,743 km?, which
main allies are Russia (guns), America (money), Iran (trade). There is more than 3,000 km
(1,000 miles) of international borders in the Caucasus. Only the smallest, the 9 km stretch
between Azerbaijan’s Nakhichevan province and Turkey, is truly friendly. The countries of
the Caucasus have suffered a miserable decade of war, bad government, isolation and

: rimpoverishment. The Caucasus is — or should be — a splendid transit route between east and
west, north and south, for goods, money, and ideas.

For energy firms the Caucasus is a way out for the oil and gas around the Caspian Sea.
Proven reserves are estimated at 18 billion-35 billion barrels- about as much as America and
the North Sea combined. -

Geography should make the Caucasus rich and happy. History and politics make it poor and

- miserable. Most borders in the Caucasus divide rather than unite. Armenia and Azerbaijan are
still technically in war, Turkey blockades Armenia in sympathy. Russia keeps a tight grip on

| its southern borders. Tran is chilly to Azerbaijan, Georgia to Armenia. Even when political ties

are clqrdial, as with Georgia and Azerbaijian, physical ones are not.




3. ENERGY RESOURCES OF ARMENIA

Adequate supplies of energy at competitive price are essential to maintaining and improving
Armenian economy and enhancing the standard of living,

Energy is one of the most developed branches of the Republic’s economy.

The main energy resources traditionally used in Armenia are oil products, natural gas,
nuclear energy, hydropower and coal. During 1985-_1988, the consumption of those resources
fluctuated at 8.5-9.0 million-ton oil equivalent per year, |

In the total fuel-energy balance 96% was mmported energy. During the period of the crisis in
11992-1995 the consumption of the energy resources was reduced to 2.0 million tons oil

equivalent per year.

Figure 2. Power Sector of Armenia




3.1. Hydro-Energy Resources 7

The hydro-energy potential of Armenia is estimated at 21.8 billion kWh/year, 18.6 billion
of which is from large and medium rivers and 3.1 billion kWh is the potential of small rivers.
By the different estimations technically available potential fluctuates at 7-8 billion kKWh?, The
hydroelectric potential of the two large rivers Hrazdan and Vorotan is well-developed. The
potential of the third bigger system Pambak-Dzoraget-Debet is relativély underdeveloped
(with exemption of Dzora HPP-26MW). There are 17 Hydroelectric Power Plants operating
on small rivers with annual geﬁeration of 120-130 GWh.

. The I;rojected electricity generation of the 2 cascade power plants and the small HPP -

constitutes about 20% of the technically available potential (1500GWh).

Economically available hydroelectric potential (EAP) of Armenia is estimated at the
6,000GWh, i.e. the residual available potential constitutes 4,500GWh.
' The EAP of medium and small rivers of Armenia allows using the 35-40% of the

téchnically available potential at the price of less than 10 cent per kWh.

3.2. Fossil Fuel Resources

Fossil Fuel geological exploration is being done. The coal deposits, oil shale, peat, bitumen,

bituminous sands, gas emergence were discovered. Currently, the geological investigative

~work for oil and gas is in process.

The reserves of the coal and oil shale can be qﬁaliﬁed as the industrial reserves.

3.3. New and Renewable Energy Resources

:-:V':Tﬁhe territory of Armenia possesses the significant potential of the solar energy. The average
ahm_la,l msolation is 1720 kWh/m? (note that the average amount in Europe is 1000 kWh/m? ).

The Sevan basin is the highest insolation. The part of the direct annual radiation constitutes

_'7_0%, which is very attractive for implementation of focused collectors.




Metecrological information prepared by Armenian resources gives an appropriate estimation
of wind energy potential. The installation of the wind encrgy equipment is attractive for the
Pushkin .and Sisian passes and Aragats Mountain. The duration of the wind steam comes to
5200 h/yr and the wind minimal speed is 5-6 m/sec in these regions.

The amounts of 15-20 MW and 40-30 GWh/yr characterize the economically feasible

potential of the network equipment based on the investigations of the Lahmeyer International.

4. POWER SECTOR MANAGEMENT STRUCTURE

The Republic’s energy sector includes Thermal Power Plants (T'TPs), Hydro Power Plants
(HPPS) Nuclear Power Plant (NPP), Gas and Fuel supi:)ly systems with their transmission and -
d1str1but1on networks, also plO_]eCtlllg, scientifjc, construction, 1nstallat1on repairing service
a.nd other subdivisions. '

” " As a result of decommissioning of the Armenian Nuclear Plant in 1989, liberalization the

pribes of fossil fuel prices in the supplier-countries, the transportation problems, the

j ; 1nfr1ngement of the former power connections the Energy System of Armenia was plunged

-1111:0 a deep energy crises during 1991-1995.
i For the purpose of organizing more efficient management of the Energy System during the

crisis ‘and post-crises periods, the Government of Armenia made a decision to restructure

ainelﬁa:’s Energy Sector in December 1995.




Energy Sector Management Structure of Armenia

POLICY GOVERNMENT

STRATEGY MINISTRY OF ENERGY TARIFFS AND
GENERATORS ANPP TPP HPP LICENSES
DISPATCHING ARMENERGO

| IMPORT/EXPORT :
TRANSMISSION HV NETWORK COMPANY . ENERGY

COMMISSION

DISTRIBUTION 1 2 3 P OF RA
CONSUMPTION CONSUMERS

- According to the new energy policy all electricity distribution and retail sale functions were
transferred to regional distribution networks,” all generation functions to the independent
-~ generation enterprises/

_5:The “High Voltage Networks” company executes the functions of the power transmission.

1e National Dispatch Center “Armenergo” executes the dispatching and the management

the capacity and energy whole sale market.

1e Energy Commission is responsible for antimonopoly regulation. The Commission is an

n@cnt body with 5 members appointed by the President of the RA. The key functions of

gy Commission are antimonopoly regulation, tariff régulation and licensing of entities

cally ensured is demand for electricity in the domestic market, and also a portion is

to the neighboring countries.
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5. ENERGY SECTOR

5.1. Thermal Power Plants.

The installed capacity of the TPPs is 1754MW. Thermal Power Plants are in Yerevan,
Hrazdan, and Vanadzor, and are operating on gas and mazut.

The capacities of cogeneration units (under 100MW) ensure the combined generation of

the electric and thermal power.

_ Table 5.1.
_ Umits, MW Starting year Generation, million kWh
Title | . 1996 1997
.Hrazdan HPP - 1110 1561 2273.3
Section 1 2X50 - 1966-1967
e 2X100 1969
Section 2 3X200 1971-1974
1 1X210 *
- ' Yerevan TTP 550 754 758.4
g S 10111 5X50 1963-1965
* | Seetic 2X150 . 1966-1968
: .Vanadzor TPP 94 1964-1976 1.9 0
! Ministry of Energy of RA (1998).

5.2. Nuclear Power Plant

capacrcy of the Armenian NPP is 815MW (2 unlts) The operation of the ANPP was
ted In March of 1989 after the severe 1988 earthquake in the Republic.

1ergy crisis followed by the earthquake and collapse of the Soviet Union was the
the Government decision in 1992 to rehabilitation and additional measures for
g the seismic safety; unit #2 of NPP was restarted in November 1995, This has

ontributed to the power supply stabilization in Armenia.




Table5.2

Title Units, MW Starting year Generation, million kWh
: 1996 1997

Arm. NPP 815 2324 1617.6

Unit # 1 1X440 1976

Unit # 2 1X440 1980/1995

o Unit#] and Unit#2 of NPP were conserved in March of 1989. Unit#2 was restarted in

November 1995.
Source: Ministry of Energy of RA (1998).

5.3. Hydro Power Plants

The only indigenous source for power generation in Armenia is hydroenergy. The installed

. capacities make up 532MW on the Sevan-Hrazdan Cascade (7 plants),

MW on the Vorotan Cascade (3 pilants) ’and 60MW on the small HPPs., The hydro
ntial of the Sevan Lake was intensively used during the period of the crisis.

irrently the amount of outflow from the lake reduced to the level of irrigation needs of the

ablic ‘
Table5.3
HPPMW Starting year Generation, million kWh
1996 1997
Hrazdan around 550 : _ 593 534.7
34 1949
81.6 1959
224 1953
70.6 - 1956
102 1936
44 1961
5 1956
400 889 759.7
75 1984
168 , 1977
157 1970
. 56 1913-1954 87 - 86.1
stry of Energy of RA (1998). -
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5.4, Transmission Network

The High Voltage transmission network composed from HVL-220kV with the 14
substations of 220kV and HVL-1 10kV with the 119 substation of 110kV.

The capacity of high voltage network is sufficient for the forecasted load.

* Intersystem Connection
Connection type Current situation
| One line HVL-330kV(100km) | Not in use
One line HIVL-220kV(65km) | Operable
One line HVL-220kV(65km) | Not in use
One line HVL-220kV(78.5) | Operable

. e Trangmission
¢ level 7 : 220kV 110kV
ansmission lines 1,323km 3,169km
ition: 14 119
‘Ministry of Energy of RA (1998). .

5.5. Distribution Network

Vels of the distribution networks are 35, 10, 6, and 0,4kV.
1 companies serve about 850,000 consumers mcluding 740,000 subscribers in

_ ___ct'or', 270,000 of whom in Yerevan,




Voltage Level 35kV

Power transmission lines - 2.675km

Substations . 278

Voltage Level 10KV

Power transmission lines Overhead . Cable
8,470 kim 2,900 km

_j\:/o..l_tage Level 6kV .
Power transmission lines Overhead Cable

, 1,270 km 2,055 km
oltage Level _ 0.4V .
wer transmission lines . Overhead ' Cable
' _ 13,570 km : 2,160 km
stations 10(6)/0.4kV 8,508
sformers 1000kVA ' 120
fiber of consumers : _ 850,000

inistry of Energy of RA (1998).

5.6. Installed Capacities

alled capacity of the Armenian Power System constitutes about 3,200MW (without
_:_the NPP). The maximum demand was 1,260 in the year 1999, the forecasted
@demand will be at least 1,350-1,400MW in 2000, and 2,100 MYV in 2010.

8 MKWh efficient electricity produced in Armenia in 1999, 1250 MKWh is
vt_he population. Consumption of efficient electricity was about 1200 KWh/yr
onsideration that official data on poi)ulatibn in Armenia is 3 million, which is not .
al umber). Total electricity produced in Armenia in 1999 was equal to 5700

tion of produced electricity per capita of population was about 1800

"1‘99_'_2‘_ there was noticed decrease of energy consumption per capita of
Republics of the former USSR and countries of Eastern Europe. It was
fact that countries with planned economy spent 4 times more energy on the

DPs, than developed Western countries. It should be taken into consideration

nsumption of energy depends not only on level of technology development

te‘conditions of the country.




kW/h per capita
30,000 -

25,000 -
20,000 .
15,000 -

10,000 -
5000 | &

Country

Norway
Sweden
USA
France
Japan
Russia
Greece
Poland

. Turkey
Irén

Armenia

enia and Azerbaijan about 7%, and in Russia — 3.8%). The same trend was noticed

atries of East Europe (except Yugoslavia).

mption of Electricity per Capita of Population.
FEnergy of RA (1998)




Currently, Armeﬁia is exporting electricity to Georgia. In 1999 Armenia exported to Georgia
250MKWh electricity with tariff equal to 2.5 cents per KWh {(exported production is not
subject to VAT). It is planned to export to Georgia from 500 to 600 MkWh of electricity.. To

smooth peak hours load and have higher utilization Armenia exports energy fo Iran (0-tariff)

in. summer time (Iran has developed air-conditioning system and because of that fact

increasing demand during summer), and imports during the winter.

.-'n.._example of daily load profile is shown in the figure below’.

- Figure 5. Example of Load Distribution

5.7. Gas and Fuel Supply

TRA (1998). B Lnergy Sector of Armenia




.The other problem- based energy resource is mazut the use of which for power generation is

|- ot economlcally feasible due to the high cost of transportation.

There is storage capacity of oil products of 358 thousand tons.

6. INSTITUTIONAL BASIS AND REGULATION
m the Julyl, 1997 The Energy Law of the RA was enacted to regulate relations in sector.
in effect is to give the right to consumers to receive electricity, thermal energy and gas

on a contractual base. '
‘basic principles of the energy policy that is conducted by the Ministry of Energy are:

nsure the reliable and efficient generation, transmission, and distribution of the electric

thermal power, and also the delivery, transportation and distribution of the natural gas,

sure the 1mpr0vement of safety,

blems that should be regulated at the governmental level include also the

f:the local energy resource development, the energy saving, protection of the

mmi'ssion‘ should implement licensing of activities only for the persons of

onopoly regulation, the Law stipulates that any stockholder that owns
1e stock of one of the distribution, transmission, or generating companies

22




- have no right to own the stock of any other energy company without the permission of the

" Enpergy Commission.

- Implementation of the Ministry’s energy policy has ensured the participation of Armenia
s reliable and equal partner in such well-known international organizations as the European
rgy Charter, the Black Sea Economic Cooperation, and the Power Council of CIS.

ording to the International Monetary Fund, Armenia is one of the leading CIS countries

iplementing energy sector reforms.

| 7. THE POLICY OF ARMENIAN GOVERNMENT IN ENERGY SECTOR

the interview with Robert Kharazlan® we revealed that Armenian Government

0. the power security increase politics, which includes the following:

N

tly,“ approximately 80% of eclectricity is produced basically from imported

&5 (gas, oil, uranium). In order to increase power independence it is necessary to
fiergy sector on the base of own resources. From the point of view of economic
Hydroenergy development is the most important. That is why it is planned not
place existing equipment of HPPs but also to put into operation new HPPs,
it is possible to build approximately 240 MW of instalied capacities that will
et ive energy charge (tariffs) for produced electricity (less than 6 cents for 1
hat Wﬂl give energy production opportunity from 900 t01000 million KWh

d will decrease dependence from imported resources up to 60%.

ol Energy Sector resources supply:

of the second gas pipe.’

approximately 50MW wind energy potential. Feasibility study of that
"e-'ia'j_,‘Dutch and Danish companies in accordance with PSO program of

and company "Solar EN" °

f}ra_zyan (September 2000). Member of Energy Commission of RA.




C) IN accordance with the agreement with Euro Community Armenia must put out of
'e;;ploitation Unit #1 of ANPP in the year 2004, Armenian Government announced that in the
ase of putting into exploitation compensating power it will adhere to the previous agreement.
is-evident that compensating power should be of such character which will ensure the
; ciple of diversification i.e. either nuclear power or conventional power.

rding to TACIS program and with the finance of USAID 2 research groups are
; ting the plan of energy sector further development up to the years 2015-2020. That

s into consideration possible putting out from exploitation the ANPP on planned

of the fact that deep energy crisis of the years 1992-1995 has been overcome and
energy sector is an export industry, Bnergy System faces numerous problems which

¢-difficult and costly. They are the following:

e of 40% of pm‘)ver of HPPs is more than 30 years.(Useful life of a HPP is
red to be about 30 years). ‘

turbins has already approached the limit resource, which comprises about
ULS: -

£70% of HPPs is more than 45 years, and the age of 50% of HPPs is more than

1992-1995 the freqﬁeney in the Energy System fluctuated from 43 to 45 Herz.
ons of the turbins' rotors per hour was:

‘ o= 4H/50H* 3000rot/h=2640rot/h,

¢titieal frequence of turbins rotation and brings to tiredness of the metal, and

forming, etc.

e that will lie on the territory of Armenia is completed. Project design of the part of the
ld?, iES, resporisible is not conducted. '
L EDWIND has completed monitoring in the 5 sites of Armenia. Derived information is
sibility study will be completed by the end of the year 2000,

SUN has installed solar collectors on the roofs of different buildings throughout

_llCtlI_lg marketing research with regard to water heating. They intend to install water
menia.
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-3 During the same period from 1992 to 1995 turbins of TPPs worked in conditions of frequent

stops and starts, also they worked in regimes that were very close to minimum permissible

“So, we have to conclude that whole main equipment of Power Plants needs radical renewal.

7.1. Further Development Obstacles

obstacles that hinder power-engineering development have socio-economic character.
yment capacity of population and from 10% to 15% of producing enterprises not only
‘the realization of development but also covering the costs of energy production of the .
terprises. High level of energy losses during traﬁsportation, distribution, and
1'lead to the increase of the cost of efficient energy and hardens energy accessibility
stible part of consumers. ' .

ir obstacle that causes the increase iﬁ the cost of imported energy resources is the fact

ia continues to be in the blockade.

eértain period (1991-1997) the absence of law regarding the regulations in energy
indered further development of power engineering. Fortunately, from the July
. lergy Law of the RA was enacted to regulate relations in the sector. Its main

he right to consumers to receive electricity, thermal energy and gas supply on

the Law regulates also governmental subsidies, exemption of the cross
possibilities for multilevel and differéntiated tariffs. As it was mentioned |
ufficient level of own resources, Armenian energy industry should be

_' . the far future,

that hinder further development of power engineering are accrued financial
liedevel of 110-115 million US$ in the year 1998.
1e core branch of national economy. The profitability and problems of the

nnected with particular political events in soctety. For Armenia the year




was full of political events that sometimes had tragic coloring. The tariffs for electricity that

ere- not suitable for poorly socially secured layers of population were used by some
"e'li;ficiaﬁs during election campaign. They promised to lower tariff ill groundedly and
ypealed to the population not to pay their debts on energy. All these facts had influence on
ancial-economic indicators of the energy sector. As a result payment level of population
ved in the first half O_f the year 1999 was only 73.8% compared to 85.9% of payments in
evious year. In the second half of the 1999 there occurred increase in percentage of
ts (up to 89.1%) due to certain measures that had been taken in time. But still annual
rs of payments had sufficient increase comparing with the 80.9%.

ole the level of payments for clectricity was near 88.5%, that was assessed sufficient
rent situation in Armenia even by international organizations. In conditions of
nsumption of useful electricity in the current year it was observed a decrease in
sgeneration by 475 million k'Wh (7.6% less) than in the year 1998. Most important

caused the decrease were following:

dented struggle against useless and illegal usage of electricity;

- ent of control system through application of higher quality energy meters and
itheir quality;

nergy losses in distribution networks;

pure imported volumes from 360 to 240 million kWh.

;eduction in generation, energy sent to the end user distribution network
illion kWh, that was caused by bold decrease in losses of energy. In
tks the level of Josses were 1090.8 million kWh {or 18.85), overnormative

at was sufficient level according to SAC-3 program conditions (9%).

ly Was near 1226.5 million m® (in the current year that was by 19% less
.ear) Basic consumer of Natural Gas is energy sector. Politics of
load distribution process has made possible to decrease the level of energy
mal Power Plants. Gradual increase in quantity of Natulal Gas consumers
MISO be taken into consideration as one of the factors that makes possible

d distribution,




anning and executing of work regimes were mainly done by optimization of fossil fuel
------- ough process of minimization of the fuel expenditure. In the core of the optimization
s were best possible use of Armenian Nuclear power Plant’s capacities and energy
n diminishing of Thermal Power Plant. High safety and reliability of system, work

iired by parallel work with Iran’s energy system and anti-emergency automatics.

8. INVESTMENT POLITICS

ing to Lahmeyer Intrnational -96 program’ (LI-96) neéessary investments in Energy

Inveétments volume in Energy Sector, million US$ Table 8.1
' Total _ Including
1997-2010 1997-2001
2111,0 911,7
1445,0 334,8

Erergy of RA (1998),

5 énts are evaluated in 1996 US$ without taking into consideration 1.5-2.0%
ear. They also do not include investments for construction of the unit #5 of -

awsh HPP, Kanaker HPP repairing, and other smaller PPs construction

stments are directed for maintenance and efficiency increase of existing
supposed to be used to prepare Energy Sector construction program

_.0.6 to 1.5% of investments will be used specially for energy saving

5 Efiergy of RA, an mvestigation on the “Least-cost Power Investment Program of
he German Lahmeyer International Company.
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menia gas pipe construction.,
nents in Energy Sector are characterized by long period of self-compensation (in the

' . _ 8 )
SSR it was equal to T=8 years)". Investment efficiency characterizing value is some

1998). "Procs
( ) "Program of development of the Energy Sector of Armenia till 2010.”



: “US"'C"entsf‘k'Wh

Bt

18

New HPPs

Hrazdan TPP

New NPP

gure 6. Efficiency of Energy Producing Units
ce: Ministry of Energy (1998)

ing absolute advantage.

] b:_e!;iear 7.7 years, other project’s — 3 years.

Hradan TPP — -
unit #°5 A
Cren ANPP, unit # i S |
HPPs’ restoring HPPs’ repairing
3 it . it 7t 40 55 s
Coefficient of Load

akes evident IIPPs reconstruction and rearmament, and ANPP’s Unit#2

Natural Gas daily. Iran-Armenia gas pipe investments’ self compensation




. There were created special subdivisions in all discrete points of distribution network that
ere supposed to have contractual bases for inspectors’ work and financial responsibility of
anagers.

For the period from November of 1998 to December of 1999 payments” % for electricity

ere near $8.5%, including:

~ Population 80.9%
Industry 128.3%
Budget organizations 74.2%
Other 91.5%.

can be concluded from these indicators, they could be better in case of higher
§ of budget organizations that were near 5.7 million AMD. In the table below are

d: payments indicators for the years 1998 and 1999 (%):

Table 8.2
* Population Industry ) Bu'dge.t Other Total
organizations consumers

73.8 104.3 59.9 86.5 77.3
89.1 151.0 86.5 979 100.2
128.3 74.2 a1.5 88.5

93.0 499 84.7 77.0

ergy of RA (20005,

Ihe year 1999 could be better if in the first half of the year 1999 level of

'W It was already mentioned about obstacles that caused that law payment
r vas electnmty tariff increase (it is known that any tariff increase causes

"..n level of PaYments). Higher level of payments in the year 1998 was




* caused by governmental donations to some part of population that composed

R A e . L .

AMD. Paymenits picture is shown below in the table.

- 3

Entered | Standard | Sold in the Average Total - Actually
into ized case of tariff, payments paid,
distribution | losses, overlosses | AMD/K million million
network, million absence, . WH AMD AMD
million KWH million ' Actually
KWwWH KWH "paid,
million
AMD
1999 4,719.0 513.8 4,205.2 91,939.6 75.5

1998 5,038.2 551.1 4,487.1 20.27 90,932.2 | 56,106.0 61.7
- » .

ource: Mimistry of Energy of RA {2000).

It can be seen from the table that payments level in 1999 increased by 14% compared to

8, which is high enough indicator. ' : |

8.2. The Analysis of Expenditures, Costs, and Debts on Credits. |

year 1999 Energy Sector’s associations continued financial stabilization politics through !
Ng out expenditure stabilization programs. In the fiscal year energy production cost "
ised 30.4 milliard AMD or 45.4% of total energy costs. It was 2.7% higher than in the |'|
998. Absolute indicators of ingredient parts of energy production costs are shown in the / /

|

’@able.




Table 8.4
1998 1999
_ Mil. AMD % Mil, AMD [———T/o‘—*
Resources and 4.6 17.8 4.2 N
raw materials
Capital 19 73 12 B Y —
expenditures
Wages 8.9 34.2 10.3 33.9
Social
insurance 19 7.4 2.58 | 8.2
payments
Amortization _
allocations 2.0 7.8 ' 3.1 10.2
Interest rates on *
credits 0.8 3.0 1.1 3.6
Other 5.8 224 8.0 263
Totals 26.0 100 30.4 100

ource: Ministry of Energy of RA (2000).

It is evident (table) that although total payment level increased from 1998 to 1999, but
pital expenditures and usage of resources and raw materials decreased. In the case of
Sources and raw materials expenditures’ decrease it is a good sign of working in the
: mizing regimes. But in the case of capital expenditures’ decrease it is bad sign because
poence of thorough repair of equipment and constructions during certain period of time will
i et their safety in future. .

: 7h01117d be mentioned that it was paid more to banks for credits (300 million AMD) in the
999 than in 1998° Other expenditures in Energy Sector also increased (such as

Ortation, communications, service orders, rent, office expenditures, business trips, etc.)

of Energy of RA (2000). ”Annual Report of the Ministry of Energy of RA Activities in the .year.1999".



of 1999 and in the end of the year they were 82.9 milliard AMD!® S0, due to measures

mnsured by the Ministry of Energy of RA during 1999, the debts on credits were decreased by
approximately 20 billion AMD.,

9. TARIFF POLICY AND TARIFF FORMATION

Independent of the organizational and econdmic models of Energy Sector, regulation of
£ tfariffs comprises a complex and multi-aspect technical and economic problem.
| Untilll996i; tariff formation in Armenia was performed according to the accounted-costs-
based methodological approach. To design the long term project of the sector development,
German Lahmeyer Intrnational Company has carried out, by request of the Ministry of Energy
of RA, an investigation on the “ILeast Cost Power Investment Program of Armenia”. For the
| first time in Armenia, Integrated Resource Planning approach that takes into account the basic

- principles of marginal cost methods was implemented

Comlnencing from 1996, the Ministry of Energy of RA, and later the Energy Commission

f RA underiook the application of economic-cost-based methodological approach which

cludes such expenditure items as the ful] covering of the operating costs, the amortization of
xed assets, debi service, the environmenta] protection expenses, the changes in the demand

tcture and volume of consumers, the long-term seasonal and daily changes in demand
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Figure 7. Structure of the Electricity Consumption in 1997
Source: Ministry of Energy of RA '
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The further development of the tariff policy will be based on a comprehensive analysis of
the development indices in overall economy and the Energy System of the RA, ie.:
- Demand analysis for energy and capacity (long-term, middle term and short term);
- Analyses of supply (heat supply, water resources, alternative CNErgy sources, energy
saving, power flow);
- Condition of fixed assets;
- Structure of cost;
- Investment projects and investment projects implementation methods;
- Privatization;
Energy System operations;

Improvement of tariff structure (dual-rate, time of use, etc.).

End-users tariffs on electricity are the following: |
Low Voltage users - 0.4 kV 25AMD; |
High Voltage users- 6-10-350 kV 20 AMD; : | : ‘
High Voltage users —110 kV 16 AMD:; | ‘
3j FaVorable diyersiﬁed‘ tariff 17-23 AMD. 1 |




Cost of electricity produced by different Power Plants:

HPPs 4 AMD;

NPP , _ 10.5 AMD;

PP I18AMD.

Weighted average cost of produced eleciricity that ig being sold to Armenergo comprises 8
AMD.

It is interesting to mention that in the Western countries differentiated tariffs are applied to
different groups of end-uses, Changes in electricity tariffs for Japan, France, and Canada

are shown on the figure:

——— ———_*_ﬁhl —_— ﬁ‘_m___‘——___i——.___ -_,‘

' Industry | Population !

! Cent USHkwh ) I Cent USKwh |

i ‘ ] N

. | 25 |

H . | ‘Ll | i | |
| ; i Japan

| ! | 20 ) __ b _ nn—y ‘

| ! g

: ‘ 15 — | |

1980 © 1991 1982 1993

1980 1991 - 1992 1998 | l
. P
b i -_— —_— -_—
Figure 8. Changes in the Electricity Tariffs for Industry and Population.

Source: Ministry of Energy of RA (1998). _ ‘

In the countries with relatively cheap energy (such as Norway, New Zealand, Poland and
so on) tariffs for population are 35-70% higher than tariffs for industrial consumers. In -
the countries with relatively expensive encrgy (Germany, Portugal) electricity tariffs for
population are 1.35-2.00 times higher than for industrial consumers, In France tariffs for

population are 2.65 times higher than for industrial consumers, K

Different types of tariffs on electricity that are used now in Armenia include:

1) Diversified tariff that was put into practice from the 1% of October of 1999. According to
that tariff:




Payment for 1 kWh of electricity is equal to 15 AMD for usage of energy from 6a.n. to
11p.m.; '
Payment for 1 kWh of electricity is equal to 25 AMD for usage of energy from 11 p.m. to

Ha.m.

. Now approximately 3500 subscribers use differentiated tariff. The same tariff was put mto
practice for commercial consumers from the January 1, 1999.

- 2) Seasonal diversified tariff (toddy not implemented).

3) Block tariffs that means diversification of tariffs in accordance with the needs of different
population groups. This kind of tariff restructuring needs change in law base. Existing Law

of Energy of RA (1997) is now in the process of reconsidering.

9.1. New Tariffs

As we have seen in previous part, Energy Commission proposed different new tariffs.
Hagler Bailly'? is currently working with ERC to help design new tariff structure that will be
implemented on a contractual basis between Generating Companies (Gencos) and Armenergo.
The following is an example of payment terms in a contract. It is not necessarily perfectly
consistent with that proposed by ERS/Hagler Baily, but it sets the background for the its main
principle. Payments are supposed fo be done on contract base between Generating Companies

and Armenergo.

The two components of payment in the contract will comprise:
- capacity, and

- energy.

The payment for capacify is designed to cover the fixed costs (capital costs including

profit or opportunity cost of capital, staffing and fixed operating costs) which will be incurred

' Hagler Bailly is a well-known American consulting company , which is now an official subcontractor of EC
and partly Ministry of Energy of RA with regard to economic and financial issues (including energy demand
forecasting and development of generating power).

36




irespective of whether the plant is called upon to generate. This element is also called the -
nqvailability” component of the contract - the generator is being paid for making the plant

' available.

The payment for energy is designed to cover the variable costs (fuel and variable operating

costs) which result from generating electricity.

Other payments may also be made separately from capacity and energy charges such as

start-up and shutdown costs and provision of ancillary services.

9.2. Capacity Purchase Price

A capacity payment is designed to cover the fixed costs of providing a power plant. The
main components of fixed costs include a return on the investment (the opportunity cost of
capital), staffing and fixed maintenance costs. The capacity payment might also include any

take or pay agreements for natural gas, which are incurred irrespective of the KWh generated.

The Generating Company agrees to provide:
- X MW of capacity,
- over a given period ( e.g. one year or two years), and

- with availability of Y hours during the above period.

For example, the annual fixed costs (staffing, capital and fixed O$M) for a 100MW plant
might be estimated at $2 million per year or $20/kW per year.

The capacity payment is calculated annually but will probably be paid monthly.

Armenergo would then pay a monthly Capacity Payment (CP) of:

CP= [annual capacity price (in $/kW/year)] * [contracted capacrcy (in kW)] * [capacity
price index (CPI)] / 12 =
= $166,667 per month.




Capacity (availability) payments are made whether or not a plant operates. The
-”Generating Company declares the availability of its generating units to Armenergo. Capacity

availability) payment is made on the basis of actual availability of contracted capacity.

- The "contacted” capacity need not be the installed capacity. For example, for Yerevan

PP only a fraction of the capacity might be contracted.

Where a unit is only required during the winter months, for example ANPP, it would be
. possible for Armenergo to contract for two units of ANPP during the winter months and only
one unit during the summer. Nevertheless, the contract price would need to cover the fixed
coéts of both units of ANPP for the full year. The difference between contracting for a whole

-year rather than for half a year is:

»

-ANPP's cash flow: its payments during the winter would have to be sufficient to cover fixed

costs during the summer. ¥

- Rights to the spare capacity during the summer months. If both units are contracted to
Armenergo then Armenergo \;\fquld have the right to the production from both units. If ANPP
does not contract for the full capacity for the entire year then ANPP would be free to sell the
production to another consumer (e.g. export). That means that Generating Companies continue
to receive revenues during the times when its plant is unavailable due to scheduled

maintenance.

For each and every day declared, Armenergo pays a Capacity Payment calculated on the
basis of the expected availability. Assuming an availability of 6,000 hours or 250 days and

using the costs that were discussed earlier, this would imply;

= $5,479 per day for 100MW of capacity.

periods when the plant is undergoing scheduled maintenance, no capacity payment would be

maid.
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9.3. Capacity Price Index (CPI)

The Cépacity Price Index (CPI) is designed to allow changes in fixed costs to be passed (o
Armenergo. The costs that are indexed in this way will typically be those ones ovef which the
2 Ge11eratiﬁg company has no control (for example, staffing costs may be indexed to Armenia
Jabor cost index). In Armenia, the CPI may be an inflation index so that revenues rise to match

rises in wage biles and maintenance costs.

9.4, Energy Purchase Prise
[EP in $/kWh] = base price * [energy price index (EPT)].

[The energy price will vary and should reflect the short run marginal cost of production, which

is dominated by the cost of fuel. The price will be calculated for a base fuel price level]

9.5. Energy Price Index (EPI)

[Indexation of the energy price is critical component. It must be designed to balance the need
of the generator to recover un-conirollable costs, while providing incentives to improve

efficiency in respect of controllable costs. Tt is likely to be almost 100% fuel costs].

9.6. Treatment of Capacity Surpluses

Utilities aim to provide enough capacity so that there is a reasonable surplus of capacity over
peak demand. The optimum size of that surplus depends on several factors including the size of
the system, the size of the units and the possibilities for exchange with neighboring systems. In
some circumstances, for reasons beyond the control of the utility, demand forecasts prove
inaccurate and capacity surpluses arise. This occurred across the whole western world during
the 1970s following the oil price increases in 1973 and 1979. It also occurred recently in many

countries of Eastern Europe.
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- retired?

The Armenia electricity supply industry also faces an additional issue: how to deal with the
e;astmg surplus capacity? Should Armenergo (and 111d11ectly the Distributing Companies and

. nsumers) pay to keep this surplus capacity maintained so that it is available in future, or

ould the owners of the plant (ic the state) pay to keep them mamtamed, or should the plant be

Cunently, Armenergo acts as a s1ngle buyer. Therefore, Energy Commission needs to review

and approve Armenergo’s investment decisions in advance.

Year 1 1,200MW
Year 2 1,200MW
Year 3 1,400MW
Year 4 1,500MW
Year 5 1,600MW

table bellow:

9.7. Example

*

Assume Armenergo forecasts demand for five years ahead as follows:

To meet this demand, Armenergo estimates that it must contract for the capacity shown in the

Estimate of Capacity Needed Table 9.1
Peak ANPP | Sevan- | Vorotan | Small | Hrazdan | Yerevan | Total | Reserve
Demand Hrazdan | Cascade |Hydro TPP - TPP margin
Cascade _
MW) | (MW) | (MW) MW) | (MW) | (MW) MW) | (MW) | (MW)
1 1,200 600 550 400 56 250 50 1,906 58.8%
2 1,200 600 550 400 56 250 50 1,906 58.8%
3 1,400 600 550 400 56 500 50 2,156 54.0%
4 1,500 600 550 400 56 750 50 2,406 60.4%
5 1,600 600 550 400 56 750 50 2,406 50.4%
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. to close the redundant uRits, or

[ . to mothball the units until such time that they are needed. '

9.8. How Much Capacity Should Be Contracted?

LOLP reliability criterion -as shown in the above table - then decisions need to be made:

The required capacity is assumed to be identified using Loss of Load Probability (LOLP)

¥ cliability Cl_‘iterion. If Armenergo contracts for the bare minimum capacity necessary to satisfy

Imagine Armenergo approaches Energy Commission to contract for capacity as shown in

the table.
Proposed Contractihg Strategy Table 9.2
Peak Capacity needed to meet demand Additional Mothballed
Demand capacity capacity
contracted
ANPP Sevan- Vorotan Small | Hrazdan | Yerevan | Total Hrazdan Hrazdzn TPP
Hrazdan | Cascade | Hydro TPP TPP TPP (unit#3)
Cascade
MW) | Mw) | (MW) MW) | (MW) | (MW) MW) | MW) | (MW) (MW)
1,200 600 550 400 56 250 50 1,906 250 250
1,200 600 550 400 56 250 50 1,906 250 250
1,400 600 550 400 56 500 50 2,156 0 250
1,500 600 550 400 56 750 50 2,406 0 0
1,600 600 550 400 56 750 50 2,406 0 0

" available for the future.

three years and then brought back into service in year 4. This analysis is shown below.

In the year 1, Armenergo estimates that it needs 1,906MW of capacity to achieve satisfactory
reliability. This includes 250MW at Hrazdan TPP. However, if Armenergo contracts for exactly
350MW then Hrazdan TPP would not have the financial resources to cover the fixed costs of

maintenance and salaries and the remaining units would have to close. If would then not be

Armenergo therefore argues that it is more cost effective to pay the fixed costs fo maintain .

the plant and to keep the staff available for unit 2 that a third unit should be "mothballed" for

In this example, in Scenario2, one “surplus” unit is kept fully available for two years until it

is needed in year 3. Unit 3 however is mothballed from year 1 until year 4 when it is returned to
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operation. Units 1 and 2 would prébably Be used in rotation so that the operating hours of each
would be the same, i.e. both relatively low. The mothballing of unit 3 would require some
investment, as shown in figure#, folléﬁirrrlrgrwhich it would be taken out of service for three
years. On-going maintenance work would be required to ensure that it would be usable when
called upon to operate in year 4. | |
Table 9.3 shows that it.is cheaper to keep unit 2 in operation and to mothball unit 3
(Scenario 2) rather than to close the units and open new ones in year 3 and 4 (Scenario 1).
Note, implicit in this analysis -is' th.é_'as_sumption that other units, which are no longer

required, would be retired.

10. CONCLUSION AND RECOMMENDATIONS

Today in Armenia all. the elemen' : for the 1nternat10na1 cooperation- and development of the

private sector are in plac_:e.:Eneig pemahsts of Armenia are ready to cooperate with the

foreign partners in all 'as‘pééﬁs__"z . 'eneratlon transmission and distribution of the electric and
thermal energy, gas e_m'd_'-oi_;l-j 'overnment is committed to an Energy sector dommated '
by the private enterprise % o

The main reforms. ar r‘i'v;i_t_e sector further development. Special attention is

given to increase theefﬁcw nergy_'S-‘é__c:itc')r_and to male it aitractive to the international

joint-venture part’ne_r's- he: Ministry of Energy of Armenia is the successful
privatazation of Ener to the Privatization Master Plan.

The Ministry o

Ssues related to the reduction of the private investors’
risks. At present, the ﬂrst experience of privatization with a pilot
programs. In Sep i ll'Z'HPPs ‘were privatized. Experts from the foreign
org‘anizatibﬁsiﬂ'__partl,ql g procedures. Two of the 13 HHPPs were purchased by
pusi local ones. |

art101pat1ng in the bidding process of privatization,

£! _fO_I th? bids up to the end of year 2000. High level of
shows hidden'demand) creates debts for Distribution

c55‘3'‘3j'.'C.Ol:npanies will help to decrease losses.
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Ministry of Energy of Armenia emphasizes the integratién of Armenia with the regional
energy markets on the basis of mutually beneficial economic relations.

Presence of interconnections with the power systems of exporting and reexporting 700-
800 MW due to the surplus of the installed capacities show that at. present, the Armenian

Power Sector has all the prerequisites for working in larger regional grids.

Implementation of the new tariff structure that was proposed in this research will
contribute to the costs of electricity decrease, will increase proﬁtability of Energy Sector
enterprises, and will release some funds that are necessary for equipment and constructions
repair and renewal. It should be recommended:

A) New tariff structure that would decrease costs of electricity produced by Power Plants
that also includes:

1) implementation of seasonal diversified tariffs;

2) 1mplementation of contractual agreements between Cencos and Armenergo (and

indirectly Distributing companies) in the case of surplus capacities;
B) To elaborate and implement State Energy Conservation Program that would help to
reduce energy losses and might include installation of meters on the end-users water

supply systems that would charge higher prices for energy usage during peak hours.
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