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TERMS AND ABBREVIATIONS 

ANPP 
Armenergo 
Armgasprom 
Armoilproduct 
ArmRosGazprom 
Annturtrade 
ATM 
barter 
bcm 
CHP 
cm 
CNG 
EBRD 
ERC 
FSU 
GDP 
give-and-take 

GoA 
GWh 
Hagasard 
Hagas 
Hatransgas 
HPP 
kcal 
kg 
Kwh 
MOE 
I r n  

M W  
MWh 
NIS 
NPP 
toe 
tonne 
TPP 
TWh 

Armenlan Nuclear Power Plant 
Armenian State Energy Enterprlse (electric power) 
Armenian State Natural Gas Industrial Enterprise 
Armenian State Refined Product Enterprise 
Armenian-Russian natural gas joint-venture company 
Armenian-Turkmenistan Trade Enterpnse 
one atmosphere (measure of pressure) 
non-monetary exchange of goods 
billion cubic meters (gas) 
combined heat and power plant 
cubic meters (gas) 
compressed natural gas 
The European Bank for Reconstruction and Development 
Energy Regulatory Comrmssion 
forrner Soviet Unlon 
gross domestic product 
agreement by whlch fuel supplier gives a power plant fuel and 
takes a percentage of the electricity that is produced 
Government of Armenia 
glgawatt hour (1 billion watthours) 
Armenian spelling of Armgasprom 
Armenian Natural Gas Distribubon Enterpnse 
Armenian Natural Gas Transmssion Enterprise 
hydroelectric power plant 
hlocalorie (1000 calories) 
hlogram (1000 grams) 
hlowatt hour (1000 watthours) 
Ministry of Energy 
mllimeters 
megawatt (1 mllion watts) 
megawatt hour (1 mllion watthours) 
Newly Independent States 
nuclear power plant 
tonnes of oil equivalent 
metric ton (1 0 16 tons) 
thermal power plant 
terrawatt hours (1 trillion watts/hours) 
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This report describes and assesses the conditions within the Armenian fossil fuel markets, as 
well as the government's fossil fuel policies, from the perspective of the thermal power 
plants The a m  of this report is to provide the Government of Armenia (GoA) with fossll 
fuel market policy recomrnendabons that can be implemented to support and enhance the 
progress of the electric power sector reforms As the single greatest cost in the production of 
electricity, fuel and fuel supply issues are central to the financial viability of Armenia's 
thermal power plants Access to adequate supplies of high quality, low cost fuel will be 
essential for the thermal power plants to operate as profitable companies in the restructured 
Armenian power industry Without significant improvements in the fuel markets, the thermal 
power plants will continue to struggle operationally and financially 

This report analyzes the fuel needs of the thermal power plants and examnes the markets for 
each of the major fossil fuels consumed by the power sector, namely natural gas and mazut 
(heavy fuel oil) Even though coal is not consumed by the power plants, a chapter is also 
devoted to the coal market in order to present a complete picture of the avalability of all 
types of hydrocarbon fuels in the Armenian market Policy recommendations are presented at 
the end of the report for improvements in power plant fuel procurement and management as 
well as for the natural gas, mazut and coal markets 

The need to analyze the fuel markets m Armenla stems from the major structural and 
functional reforms fac~ng the energy industry as the country moves toward a market 
economy Furthermore, the reform of these two industries must be coordinated since the 
electricity and fuel industries are hlghly interconnected The electric power industry is the 
single largest consumer of fossil fuel in the economy, while fossil fuel is currently used to 
produce about 50% of the electricity generated in Armenia Thus, the successful reform of the 
power sector depends heavily on progressive reforms in the fuel sector However, the changes 
in the electric power sector and those in the fossil fuel market are not progressing in a 
parallel, coordinated manner In fact, the reforms in the fuel sector (and in the general 
economy) are lagging far behind those in the power Industry Thls disparity in the progress of 
reforms between these two interconnected industries is creating a number of serious fuel 
related problems for Armenia's thermal power plants 

The most serious fuel-related problem facing the Armenlan energy industry is the power 
plants' inability to purchase fuel due to a lack of cash This particular problem is rooted in the 
payment collections and cash flow process w~thin the electric power industry and is in turn a 
product of the larger non-payment issues plaguing the overall economy The result at the 



power plants -B a lack of cash to purchase the fuel needed to operate effectively withm the 
electric power system Current bill collections in the power sector are about 65% of billings 
Without cash, the power plants are forced to buy fuel through non-cash instruments or to 
accumulate payment arrears and other debts to fuel suppliers The lack of cash at the power 
plants reduces their ability to procure the necessary quantities and qualities of natural gas and 
mazut In the past this has resulted in electricity supply and system frequency problems 

Even with adequate cash reserves for fuel procurement, the thermal power plants currently do 
not have the authority to purchase their own fuel This is a major obstacle in the process of 
unbundling and corporatizing the power plants Without any authority over fuel procurement 
decisions, the thermal power plants are deprived of control over the single greatest factor 
detemning their financial and operational viability The thermal power plants must have the 
ability to make their own fuel procurement decisions in order to operate as truly independent 
companies with full control over their current business operations as well as their long-term 
corporate planning 

Withln the fuel industries in Armenla themselves there are a number of barriers to the 
development of compebtive and robust markets Nearly all of the fuel markets are dominated 
by state monopolies The natural gas market, for example, is still controlled by the Ministry 
of Energy The state also has considerable control over the mazut and refined product market 
through Armoilproduct and Armturtrade, the state-owned enterprises which handle much of 
the Import and distribution of mazut and other refined products The state also continues to 
control the coal market through the Minlstry of Energy's State Solid Fuel Enterprise While 
this enterprise is avalable for privatization, there is only a limted cornrnerclal future for the 
coal market in Armenia 

Transportation constrants further limit the development of fuel markets by restricting fuel 
supply sources and rellability Currently, Armenia is connected to foreign fuel suppliers 
through a single transportation corridor - the neighboring Republic of Georgia A single r a l  
link and natural gas pipellne through Georgia are the only means of importing fuel to energy- 
scarce Armenia Mazut must be shipped to Georgian ports and natural gas must trans~t the 
Georgian pipeline system to reach Armenia Rellance on s~ngle mazut and natural gas 
transportation links reduces the rellability of fuel supplies to the Armenian market, as 
witnessed during the fighting in Georgia in the early 1990fs, and limits fuel suppliers to those 
whlch can deliver fuel to Georgian ports or through the Russian gas pipeline network 

In addition, mazut storage facilities are controlled largely by Armoilproduct This state- 
owned enterprise has refused to lease or otherwise provide access to its storage facilities 
Without storage facilities of their own, private mazut importers are forced to sell mazut 
shipments directly from the railroad tanker cars as they arrive in the country These deliveries 
must be prepaid and negotiated in advance The inability to sell mazut from stockpiles within 
the country lirmts the options for both private importers and buyers, further retarding the 
development of a large-scale mazut market 
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To ensure that the electr~c power industry is able to complete its progressive reform program, 
a number of governmental policies should be enacted to alleviate the problems in the fossil 
fuel markets These cross-cutting recommendations include 

w The development of a comprehensive natlonal energy policy clearly indicating the 
future direction of energy reforms in Armenia This national policy should focus on 
the process and scope of transfomng state-owned energy enterprises into 
corporatized and privatized companies as well as outlining the development of fuel 
markets within the country The policy should begin by identifying the government's 
energy sector reform goals and program objectives Methods for achieving these goals 
and objectives must be identified and pared with financing sources, including 

-- -- international assistance h addition to thls basic structure such a natlonal energy 
policy should include 

o A re-evaluation of the current reform plans for the fuel sectors The efforts to 
reform the fuel sectors should be brought in line with the vision for the reform 
of the entire energy industry 

An emphasis on reducing the role of the State in actual energy production and 
enterpse management in favor of the private sector Privatizahon of state 
energy industries should be seen as a method for improving the health, 
attracting investment, and promoting the industry's development 

A plan to restructure the State energy institutions to reflect the focus of the 
government on policy formation and regulation instead of on setting 
production targets and directing investment decisions Past energy policies 
have manly focused on identifying what is technically possible and then 
setting costs to achieve greater energy output 

The improvement of energy policy coordination between the various energy 
sectors Grouping all state-owned energy enterprises (mcluding 
Armoilproduct) under the Minlstry of Energy before corporatizing and then 
privatizing them may be part of this process 

The creation of a t~meline establ~shlng rmlestones and dates for achieving the 
goals outlined in the pollcy A timeline will help to visually organize the 
sequencing of reform activities and add to the coordination of the reforms 
between various energy sectors 

Establish greater transparency in the reform process by publicizing forecasts 
and restructuring plans 
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t To develop competitive fuel markets, the GoA must increase cash collections from 
electricity consumers by enforcing the "user pays7' principle while simultaneously 
rmproving cash flow within the industry to ensure that electricity producers are pad  
the full value for the power that they produce 

t The GoA should contlnue to Ilberalize domestic fuel prlces by removlng any residual 
admlnlstrative pricing controls in favor of market prlclng, or prlces regulated by the 
independent Energy Comrmssion 

b To the extent government control of pricing contmues, fuel should be priced 
according to its heat content, not according to its welght or volume 

t The transportation industry, particularly the ralroad, should also be corporatized and 
regulated t~ ensue that encrgy consumers are protected from monopoly abuse and to 
provide s ~ m l a r  conditions for all suppliers 

t The GoA should encourage the development of alternative transportation and import 
options to give energy traders and consumers more cholces and energy options The 
current lack of supply options reduces competition within the fuel market and lowers 
reliability 

t Continued cooperation with donors and international lend~ng institutions can provide 
technical as well as financial capital for the reform of the fuel markets 

Additional recornmendatlons for each of the specific fuel and energy sectors discussed in thls 
study are presented in Chapter 6 
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1 1 OVERVIEW OF POWER AND FUEL SECTOR REFORMS 

Over the past several years, the Government of Armenia has embarked upon an ambitious 
restructuring program to transform the ailing, state-owned electric power industry into a 
financially viable group of unbundled enterprises, and to encourage market reform in this sector 
of the economy This effort has resulted in significant progress toward transfomng the power 
sector into a market-driven industry However, the continued success of the power sector 
restructuring may be hampered by the myriad problems existing in the country's fossil fuel 
markets 

While a governmental policy has been established for the reform of the Armenian electric power 
industry, sirmlar plans for the restructuring of the country's fuel markets have yet to be fully 
developed The establishment of an efficient electricity industry in Armenia will rely on the 
exlstenceof compet1t:ve domest:c fiml markets w~th rel~able~ccess tn m~!t_lple fuelsuppliers 

This report will ass ess the Armenian fossil fuel markets and analyze them from the perspective of 
Armenia's largest fuel consumers the country's two major fossil fuel power plants The report 
wlll also present recommendations to assist the Government of Armenia m reforrmng the fossil 
fuel market to further support the restructuring of the electrlc power sector 

To examine the fossil fuel markets from the perspectwe of the thermal generating companies, it 
is necessary to consider a number of issues specific to the fuel markets, such as fuel supply, 
price, quallty, and transportation These are discussed below 

In addition, ~t is important to note the Impact of regional political instability which underrmnes 
the entire economy The countries and enclaves m the Caucasus reglon have expenenced nearly 
continuous outbreaks of political v~olence, from civil unrest to full-scale war since the collapse 
of the Sovlet Union In 1991 Dunng the 19901s, some of the bloodlest ethnic fightlng in the 
former communist world, aside from Bosnia-Herzegovina, has occurred in the Caucasus regions 
of Georgla (Abkhazia, Southern Ossetia), Russla (Chechnya, Northern Ossetia), and Azerbaqan 
(Nagorno-Karabakh) While Armenia has not suffered any major fighhng on its territory dunng 
this period, the country has been deeply involved in the Nagorno-Karabakh conflict with 
Azerbqan The fighting in the region contributed to serious fuel supply problems, Increased fuel 
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prices, and reduced fuel quallty A major step for the long-term development of fossil fuel 
markets in Armenia will be a cessation to the hostilities in the reglon, or the establishment of 
feasible ways to bypass the problem areas 

Electricity Non-Payment 

Underlying the analysls of any fuel market IS the assumption that consumers - in this case the 
thermal power plants - have the ablllty to pay for the fuel they purchase The collections rate for 
e!ectu.!c serme, both m cash &id m toid, has s teady improved over the past few years following 
the Nagorno-Karabakh cease-fire in 1994 and the adoptlon of aggressive collection programs by 
the country's electricity distribution utilities The bill collection rate increased from 20 percent In 
1994 to about 70 percent in 1997 Desplte this improvement in collection, Armenia's power 
plants are suffering from low payments by Armenergo and do not receive their f a r  share of 
revenues collected 

This lack of cash in the power sector drans the worlung capltal from the power plants, resulting 
in inadequate salaries, the postponement of important mantenance and repar programs, and an 
inability to buy fuel The latter problem creates severe fuel supply shortages within the power 
industry that have led to major electricity curtalments and large fluctuations in system frequency 
in the past 

Gwen adequate cash reserves, the power plants could Implement competitive fuel procurement 
tenders, tapping into larger domestlc and foreign fuel markets The competition among fuel 
suppliers to fill large fuel procurement orders backed by cash would ensure that the power plants 
receive lower cost and hlgher quality fuel The power plants would be in a superior position In 
terms of negotiating delivery schedules, quality specifications, and performance penalties Thus, 
improved collections and flow of cash to the power plants would in turn support successful 
development of a rellable Armen~an fuel industry 

Fuel Supply and Stockp~ling 

Access to reliable fuel supplies is necessary for a thermal power plant to meet ~ t s  customers' 
demand for electricity The availability of a varlety of fuel supply sources and transportation 
options%low a power plant to continue operating in the event of an unexpected fuel supply 
interruption 

Since fuel deliveries can be interrupted without warning, or electrlclty demand can suddenly rise 
wlth changes in the weather or other factors, it is necessary for thermal power plants to mantan 
adequate fuel reserves While mantaning a large stockpile of fuel is a s~gnificant expense for the 
plant, lt IS Insurance aganst the need to reduce power generation or even shut down the plant for 
lack of fuel deliveries The amount of fuel stockpiled should be in proportion to the supply risks 
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in the fuel market Typically, power plants in the United States marntan anywhere from 30 to 90 
days of fuel reserves In countrres that experience more serious fuel supply problems, power 
plants should mantain reserves to cover at least 30 days of operation, to protect themselves 
aganst the increased supply risks 

Fuel Price 

The price of fuel is the srngle largest factor in the cost of producing electricity at thermal power 
plants Any increase in the price of fuel has an Immediate impact on the cost of generating 
electricity and, subsequently, on the profitability of a thermal power plant In Armenia, where 
fuel costs reportedly make up over 87% of the variable cost of generating electnc power, the 
power sector is particularly sensitlve to changes rn fuel prices ' Liqurdity constrants limt the 
ability of generating plants to internally finance short-run revenue deficits resulting from higher 
fuel pnces Therefore, electricity tariffs must be able to respond quickly to fuel market changes 

The general economc performance of the power sector (and the overall economy) can be 
Improved under conditions where fuel prices reflect the actual costs of supply, as opposed to a 
system where prices are adrmnistratively fixed Fuel price flexibility will not present a problem 
as long as power producers can pass through the price of fuel to power consumers in a timely 
manner There is a tradeoff between stability of net revenue streams for power plants and 
electricity pnce variability for consumers Given that price flexibilrty is necessary for the 
financial health of the thermal power plants, the benefit of responsive electricity pnces to the 
power sector should outweigh the inconvenrence to the general public 

Fuel Quality 

Steam boilers in thermal power plants are massive pieces of machinery built to operate usrng fuel 
that conforms to strrct specifications In order for a boiler to operate efficiently, it must be 
provided with the correct type and quallty of fuel When substandard fuel is introduced rnto a 
boiler, the boiler's efficiency is dramatically reduced The decrease in efficiency reduces the 
borler's ability to produce steam, reducing the amount of electricity that the generatrng unit can 
produce Thus, a 200 MW thermal power unit may be only able to operate at 160 MW when 
using poor quallty fuel Poor fuel quality throughout the power sector signrficantly reduces the 
generating capacity of the system 

The importance of fuel quality makes fuel testing a high pr~ority for any thermal power plant 
Fuel suppliers, both In Armenla and in Western countries, are requlred to test and certify that the 
fuel they ship to thermal power plants meets qual~ty requirements spec~fied m the fuel supply 

' Based on Energy Comrn~ss~on t u f f  calculat~on for the second half of 1997and estimates glven by the general 
d~rector of the Yerevan thermal plant 
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contracts However, the power plants should have the ab~lity to Independently verlfy fuel quallty 
and ensure that the fuel meets contract speclficatlons 



2.1 GENERATION CAPACITY AND DEVELOPMENT 

The Armenian power generation industry has a small, but relatively diverse m x  of generating 
assets The major gene-ng facilities include two 
large thermal combinea neat ana power piants 
(TPPs), a nuclear facility, two major hydropower 
cascades, and numerous small-scale hydropower 
units Thermal power plants provide 1,756 MW of 
capacity and account for 56% of the over 3,100 MW 
of total installed capacity The remaining capacity is 
split between hydro (31%) and nuclear1 (13%) 
generation (see Exhibit 2- 1) 

As in many former Soviet republics, the avalable 
generating capacity in Armenia is far less than the 
baseplate installed capacity Reasons for the 
reduction of actual generating capacity include the 
advanced age of many of the generating units, 
"cannibalization" of existing unlts, and a general lack 
of mantenance 

Exhlblt 2-1 
Installed Capacity 

Thermal 
1,756MW 

Nuclear 
415MW 

S o m  World Bank md Ministry of Energy 

All of the thermal generating units in Armenia are between 20-35 years old, having been 
cornmssioned in the period from 1963- 1976 Nearly all of the hydroelectric power plants are 
over 20 years old with some even surpassing the SO year mark After decades of wear and tear, 
even wlth periodic overhauls and refurbishment, these units can no longer match their original 
baseplate capacity 

The ArmenIan Nuclear Power Plant (ANPP or Metzamor) prov~des 415 MW of capac~ty slnce only one of ~ t s  two 
units 1s operational 

In terms of total Installed capaclty the Armenian power generation Industry 1s roughly the same slze as that of 
Kyrgyzstan and between 770 MW and 1 260 MW smaller than those of neighbor~ng Georg~a and Azerba~jan (see 
Exhibit 2-2) 



Exh~b~t  2-2 
NIS Installed Capac~ty 

Russ~a 
Ukrane 
Kazakhstan 
Uzbelastan 
Belarus 
L~thuanla 
Azerbaijan 
Georgia 
Tadjllastan 
Kyrgyzstan 
Eston~a 
Armenla 
Moldova 
Turkmen~stan 
Latvla 

The shortage of working capital in the power sector for 
spare parts and mantenance further reduces available 
capacity by extending the period of time units are off- 
line for repars and general mantenance Occasionally 
units are taken off-line and cannibalized for parts to 
keep other units operating While cannibalized plants 
are sometimes restored to operating condit~on when 
new parts arnve, generating capacity is temporarily 
lost Due to these constrants, and the fact that the 
Metzarnor nuclear plant was closed for several years in 
the early 1990ts, the total available capacity in 
Armenia was reduced to 1,700 MW in 1994 

In addition to constraints imposed by the age of the 
Source 1996 CIA world Factbook Hagler Biully generating units, the lack of spare parts and funding 
Servlces 1997 DOE EIA Country Analys~s Bnefs for general maintenance, fuel shortages limt electricity 

production from avalable generating capacity 
Without adequate fuel supplies many generating units 
are forced to run at reduced loads or shut down 

entirely This loss of capacity due to fuel constraints can lead to serious electricity supply 
problems For example, from 1992 to 1994 Armenia was in the grips of a major fuel crisis The 
econormc embargoes by Azerbaijan and Turkey, the political instability in Georgia, and the 
fightlng in Nagorno-Karabakh resulted in a severe fuel shortage within Armenia During the 
period from 1993-1994, available generating capacity was reduced from 1,700 MW down to only 
1,000 MW because of fuel supply constrants, resulting in frequent blackouts Since that time 
the fuel supply in Armenia has normalized due to increased polltical stability within the region, 
allowing Armenia to import more fuel through Georgia 

Available capacity has improved in recent years due to more reliable fuel supplies Restarting 
Metzamor relieved some of the generating burden from the hydro and thermal power plants and 
increased the available capacity to meet system demand The additlon of the second unit at 
Metzamor and improvements in the power sector have increased available capacity to over 2,286 
MW, but this figure IS still only 65% of the system nameplate capacity These developments 
combined with other reforms in the power sector have allowed Armenia to provide continuous 
electricity service for the past year 

1996 Update of Least Cost Power Investment Program Lahmeyer Internat~onal GmbH, November 1996 
& 

1996 Update of Least Cost Power Investment Program ' Lahmeyer Internat~onal GmbH, November 1996 

Min~stry of EnergyTWorid Bank estimates for 1997 
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Current forecasts by the Ministry of Energy and the World Bank estimate average reserve 
margins at 37% for the electric power system (see Exhibit 2-3) With a high level of utilization 
at the hydro and nuclear plants, these reserve margins rely primarily on capacity provided by the 
thermal power sector In order to provide such high levels of reserve capacitythe thermal power 
plants must have adequate access to fuel supplies Additional improvements in the domestic fuel 
markets will help to relieve some of the existing fuel supply constrants and ensure enough fuel is 
avalable to meet the needs of the power system 

Exhlblt 2-3 
Estimated 1997 Capaclty Utilization and Reserves 

Sevan 

Vorotan 

Other Hydro 

Total Hydro 

Hrazdan 

Yerevan 

Vanadzor 

Total Thermal 

Nuclear 

Import 

Total 

Average Capaclty 
Utll~zed (MW) 

Reserve Factor 

-2-1 
Reserve Capaclty 

(MW) 

56 

33 

4 

93 

301 

201 

18 

520 

0 

0 

613 

Total Capac~ty 
(MW) 

Source Ministry of Energy 

Thermal Power 

The Armenian thermal power plants are all designed to consume e~ther  natural gas or mazut The 
Yerevan thermal power plant 1s located just outside of the capital, whlle the Hrazdan stahon lles 
only a few rmles from Lake Sevan The Vanadzor thermal power plant IS In the northwestern 
region of the country, mtdway between Hrazdan and the clty of Gurnri Presently, Vanadzor it is 
not operating These power plants provide steam for district heating and process heat for the 
manufacturing facilities and communities surrounding the plants 

Ministry of EnergyIWorld Bank estlrnates for 1997 
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These three p w e r  plants - Hrazdan, Yerevan, and Vanadzor - are all over 20 years old, with 
several units at each statlon surpassing 30 years of servlce (see Exhiblt 2-4) The age and poor 
condition of these generatlng stations is evidence of two separate developments in the Armenlan 
power sector over the past two decades The first was the movement, durlng the last 10-15 years 
of the Sovlet perlod, away from thermal power plant construction From the md-1970s to 1986, 
nearly all available resources for electric power development were diverted to the construction of 
nuclear baseload power plants and hydroelectric pealung facilities Throughout the Soviet Union, 
nuclear and hydroelectric power plants were expected to serve as the backbone of the Sovlet 
power generation industry 

Exhlblt 2-4 
Armenia's Thermal Capacity 

i 

Thermal Power Installed Umts Year Fuel Type 
Plant Capaclty (MW) (# x MW) Comrmss~oned 

Hrazdan 

Yerevan 

Vanadzor 96 2x12 1964-1 965 Gashlazut 
1 x25 1970 
1 x47 1976 

Source Mlnlstry of Energy 

One of the reasons for this shift in generation development was the sharp rise in international 
fossil fuel pnces during the 1970s The Soviet Unlon was able to supply ~ t s  own fossil fuel needs, 
but the fuel price shocks presented an opportunity to sell fuel to energy markets in the West A 
vast network of plpellnes and oil termnals was bullt to facilitate the export of petroleum and 
natural gas to Western Europe Nuclear and hydro facilities were constructed within the USSR to 
replace the country's exlstlng thermal power plants and conserve fuel for export A gradual 
decommission was planned for the thermal power sector, wlth the retirement of power plants as 
theyre4ched the end of thes produeilve Ilfespan 

However, the 1986 nuclear disaster at the Chernobyl power plant in Ukra~ne effectively stifled 
the rap~d development of the Soviet nuclear power Industry Whlle the Soviet Ministry of Power 
and Electrification struggled to define a new direction for power development in the years 
following Chernobyl, the econormc and social fabric of the USSR quickly unraveled By the end 
of 1991, the Sovlet Unlon had collapsed as a polltical entity Thrs event led to the second shock 
to the Armenlan generatlng industry The dlssolutlon of the Soviet Union triggered severe 
economic contractions in nearly all of the former republics This, In turn, caused sharp reductions 
in governmental tax revenues, leaving the newly-formed governments with little or no funds for 
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infrastructur~nvestments, particularly in the power generation sector Nowhere was-this 
phenomenon more ev~dent than in Armenia, where the government was also struggling in a war 
with neighboring Azerbajan 

As a result of these two events, the shf t  in power development, which de-emphasized the 
construction of new thermal power plants, and the contraction of state financial resources 
following the collapse of the USSR, Armenia's thermal generation capacity IS in dire need of 
rehabilltation if it is to play a major role in the future of the Armenlan electric power system 

Nuclear Power 

The Armenlan Nuclear Power Plant (ANPPMetzamor) was one of the first nuclear power plants 
bullt in the USSR for commercial power production Unlike the graphite-based RBMK deslgn of 
the Chernobyl facility, constructed around the same time, the ANPP represents an early version 
of the Soviet heavy water reactors (VVER series 440) The ANPP has two reactor units (see 
Exhiblt 2-5) Each of these reactor unlts has two 220 MW generators, giving the plant an 
installed capacity of 880 MW Armenla has no domestrc facilities for the production of nuclear 
fuel rods Thus, Armenia relies entlrely on Russla for nuclear fuel imports 

Exhibit 2-5 
Armenia's Nuclear Capacity 

I 1 
Nuclear Power Plant Installed Capacity Un~ts Comrmss~oned 

(MW) (# x MW) 

ANPP 880 4 x 220 1976-1980 

Source Mlnlstry of Energy 

The ANPP was completely shut down following a catastrophic earthquake in 1988 Whle  the 
nuclear facillty was not damaged in the earthquake, it was closed as a precautionary measure to 
ensure that ~t had not suffered unseen structural damage The electricity crisls in Armenia 
worsened with the escalation of hostilities in Nagorno-Karabakh in the early 1990s, resulting in 
severe power shortages The sector was able to supply only two hours of electricity per day, and 
lim~ted heat during the winter These conditions led the Armenian authorities to restart the ANPP 
in November 1995 Only one of the reactors is currently functioning (reactor #2) There are no 
plans to restart reactor #1 due to its poor physical condition Due to the age of the second 
generating unit and other technical constrants, the maximum generating capacity of the unit has 
declined from 440 MW to 415 MW 

The ANPP provides baseload power In the Armenlan power system with the hydro and thermal 
units providing Intermediate and pealung power The generating units associated wlth reactor #2 
are typically shutdown in the summer (August and September) for maintenance and refueling 
when electricity demand IS at its seasonal low point During the winter heatrng months, as fossil 
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fuels becomescarce, the nuclear reactor is run at full capacity to shoulder the increased burden of 
electricity generation 

Hydro Power 

Armenia relied heavily on its hydroelectric power resources during the peak of the country's 
energy crisis (1 992- 1994) During th~s  period, the hydroelectric facilities were operated at close 
to maximum output for extended periods of tlme as they struggled to make up for the lost nuclear 
and thermal generation in the system The restarting of the ANPP and the relative improvement 
in fossd fuel avalability at the thermal power plants has recently relieved some of the generation 
pressure on the hydroelectrlc plants However, water resources in Armenia reman at critically 
low levels 

Armenia's Hvdroelectric Ca~acitv 

Hydro Power Plant Installed Capacity Unlts Comnussioned 
(MW) (facd~bes) I I Sevan-Hrazdan 542 7 1936-1961 I 

Small Hydros 56 n a 1930 n a 

Source Mlnistry of Energy 

- - 

Tne facilities at the Sevan-Hrazdan cascade, running from Lake Sevan to Yerevan, have the 
greatest total hydroelectrlc capacity in the country (see Exhibit 2-6) However, due to the 
advanced age of these facilities (35-50 years) and the depletion of the Lake Sevan water 
resources, these hydro plants currently produce less power than those in the Vorotan cascade 
located in the southern part of the country The Vorotan cascade represents a later stage in the 
development of the Armenlan power sector and was designed to complement the ANPP facillty 
with pealung power during periods of high electricity demand 

Sector Development 

According to Armenian power sector officials, generating capacity will have to expand to meet 
the Increase in electricity demand expected over the next ten years Electricity demand in 1997 
was 6 02 TWh According to energy officials, electricity demand is expected to increase by 43% 
to 8 87 TWh by the year 2005 This increase assumes a strong recovery of the Armenian 
economy, which may be difficult to attan given the current political/economc problems with 
Armenia's neighboring countries 
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Amamoff ic ia l s  are look~ng at several possible development scenarios for the electricity 
generation sector These scenarios include events such as the closure of the entire ANPP or 
expansion of generation capacity through development of generation financed by electricity 
exports According to officials, it is unlikely that the nuclear plant will be closed in the near 
future although the Government has comrmtted to the international community to shut down the 
plant in 2004 The development strategy which the Armenian power sector is currently pursuing 
includes expand~ng nuclear and thermal generating capacity while relying on transmission 

connections with Iran and Georgia to support electricity imports and exports 

Armenian officials are currently invest~gating construction of a new reactor at the ANPP 
Analysis of the existing, but inoperable unit #1 has shown that rehabilitation would not be 
economc Armenian officials are contemplating building a new reactor at the plant with an 
installed generating capacity of between 500-600 MW Funds have already been set aside from 
the Armenian state budget to conduct a feasibility study of the cost of t h~s  new reactor The 
Government believes that the new reactor could be operational by 2005 

There are several obstacles to construct~ng the proposed reactor by this date The primary 
obstacle to this development project is the cost (currently optimshcally estimated at between 
$700-$900 mllion) and the corresponding need to seek external financing, given the Armenian 
government's tight budgetary constrants Nonetheless, both Russia and France have expressed 
interest in suppomng development of a third reactor at the ANPP 

Total = 6 02 TWh 

HPP 
Iran 22 9% 

TPP 

S o u r ~ e  Mln~stry of Energy 
49 7% 

2005 (Forecast) 

Total = 8 87 TWh 
HPP 

Other 18 0% Iran 

Source M~nlstry of Energy 
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The Ministry4f E$nergy projects that by 2005, nuclear power will increase total generation 
output, producing roughly 3 3 TWh This figure represents an Increase of 1 7 TWh over the 
current production output of 1 6 TWh, suggesting that the two reactors would operate 
concurrently Under the current schedule, the third reactor would come on line as the second 
reactor reaches the end of its expected life (20 years) It is unlikely that the demand for power 
will be enough in Armenia to warrant baseload production from two nuclear reactors 

In additlon to the development of a new nuclear unit, several projects In the hydro sector are also 
planned for completion by the year 2010 A new 1 2 MW hydroelectnc plant, Her-Her, has just 
come on-line An additional 185 MW of hydroelectric capacity is planned for completion by 
2010, Including Megri (89 MW), Shnokh (75 MW), Argichi (16 MW), and Gegh (5 MW) The 
Armenian government also anticipates the construction of between 75-80 MW of privately 
owned hydroelectric facilities In spite of the addltion of 260-265 MW of new hydro capacity, 
total generation by hydroelectric plants is anticipated to reman at 1 6 TWh It has been 
determned that 1 6 TWh is the maximum output that can be achieved from the hydro plants 
wlthout draining Lake Sevan and other water reservoirs in Armenia (m a year with an average 
amount of ranfall) Therefore, the Ministry of Energy intends to hold hydroelectric production 
steady at the 1 6 TWh level 

The thermal sector is expected to experience development of new unlts and the retirement of a 
number of older generators and CHPs The compIetion of a fifth unit at Hrazdan TPP, possibly 
funded by the EBRD, may be completed within the next three years In addltion, the M~nistry of 
Energy plans to install a 167 MW comblned cycle gas unit at the Yerevan TPP At the same time, 
many of the CHP units at the three thermal power plants wlll be closed due to the decline in 
demand for distnct heating A number of the oldest generating units at these plants will also be 
retired Production from thermal unlts was 3 0 TWh in 1997, compared to a forecast by the 
Mlnlstry of 2 5 TWh and a 1996 output of 2 3 TWh The unexpectedly high 1997 thermal 
generation total was partly due to the extended repar of the ANPP for two and a half months 

Armenian officials are also looktng at several other generation alternatives The construction of a 
transmssion line between Iran and Armenia was finished in May, 1997 This transrmssion line is 
deslgned to provide Armenla with up to 0 6 TWh (or 200 MW of capacity) of electnc power In 
addition, the Government is considering the development of several small geothermal power 
plants A small pilot plant may be constructed to test the economc feasibility of geothermal 
power in Armenia According to Ministry estimates, geothermal plants could produce up to 0 3 
TWh of electricity by 2005 A recent study by GeoThennEx call this projection seriously into 

Due to the expected restoration of natural gas suppl~es to the res~dentlal sector by 2001 demand for electrlc~ty will 
be reduced 

In July Iran stopped the export of electr~ctty to Armenla due to non-payment 
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question GeGhermEx reviewed the potential geothermal sites and concluded that the water 
temperatures are too low (40-70 degrees Celsius) to support electricity generation 

Until recently, Armenergo, the state-owned, vertically integrated electric utillty, was responsible 
for all power generation, transmssion, and distribution During the Sovlet period, Armenergo 
was affiliated wlth, and reported to, the Soviet Ministry of Power and Electrification After the 
declaration of independence in 199 1, ownership and control of Armenergo was transferred to the 
newly-independent Armenian government under the Armenlan Mlnistry of Energy In 1994 
Armenergo became a "state concern" and was required to be self-governing and self-financing, 
but was still subordinate to the Ministry of Energy In the past few years, however, the Armenian 
power industry has been dramatically restructured The once vertically integrated utility has been 
functionally unbundled Each of the new power sector enterprises have been given more 
independence as they move towards corporatization and eventual privatization 

In March 1995, the Government and the Ministry of Energy issued a set of orders (Decree 114 
and Ministry Mandate 39) initiating the reorganization of the power sector These orders called 
for the unbundling of the power industry through the establishment of separate generation and 
distribution enterprises, transmssion, system dispatch and wholesale marketing functions were 
to reman wlthin Armenergo The mandates also requlred the establishment of contractual and 
pricing arrangements between the generation enterprises and Armenergo, and between 
Armenergo and the distribution enterprises As part of this restructuring effort, the government 
ordered the development of bylaws and a reorganization plan to guide the further separation of 
electricity generation, transmssion, and distribution and sales functions 

In December 1995, the Mlnistry of Energy unveiled a plan (Mandate 346) to further restructure 
Armenergo The plan called for the separabon, from Armenergo, of two generation statrons (the 
Sevan-Hrazdan cascade and the Hrazdan thermal power stabon) Armenergo was to be 
established as a state enterprise responsible for transmssion and dispatch, along with limited 
generation capabilities 

By the summer of 1997, the electnc power sector was fully unbundled A total of six independent 
generation companles were created Three thermal generation companies were created from the 
three thermal power plants The ANPP remaned the lone nuclear generation company, and two 
hydroelectric power companles were formed from the Sevan-Hrazdan and Vorotan cascades 
(several small hydroelectric plants continue to operate outs~de of these SIX man  generating 
companies) The country's 60+ distribution enterprises were grouped into 1 1 distrlbution 
companies, one In each of Armenia's ten political regions, and one m Yerevan Recently, 
Armenergo was restructured further Transmssion was separated from Armenergo and a new 
enterprise, ArmTrans, was created Also, the distribution sector consolidation was completed as 
the 1 1 previously-exist~ng distrlbution utllitles were reorganized into four companles The entire 



power sector* stdl controlled by the Mlnlstry of Energy, which continues to perform annual 
production planning, coordinate fuel supply, and formulate tndustry policy Exhiblt 2-8 shows 
the structure of the power sector at present 

Exh1b1.t 2 8  

Present Strudure of the Armeman Power Sector 

Armenia's electnc power sector was developed durrng the Soviet per~od as part of the integrated 
Trans-Caucasian Power network This network coordinated power supply among Armenla, 
Azerbayan, Georgia, and Russian territories In the North Caucasus region The ArmenIan 
network was deslgned to operate in conjunction w ~ t h  the Trans-Caucasian power system, and the 
Soviet gnd as a whole Thls allowed for electricity flows between the Caucasus republics as well 
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as between the Trans-Caucasian system and the entire Soviet power grid System planning 
decisions were made largely in Moscow This system-wide perspective tended to disregard 
country-specific energy resources in favor of regional supply objectives As a result, mazut and 
natural gas-fired plants were constructed in Armenia, even though the country has virtually no 
hydrocarbon resources During the Soviet per~od this was not a problem, as 011 and natural gas 
were readily supplied to Armenian power plants by p~pel~ne and ra l  links to oil and gas fields in 
Azerbaijan, Russia, and Turkmenistan 

Following the collapse of the Soviet Un~on, however, these fuel supply links quickly 
deteriorated In 1991, due to the outbreak of hostilities between the newly independent countries 
of Armenia and Azerbaqan, all Azeri oil shipments to Armenia were officially suspended, as part 
of an economic blockade along Armenia's eastern border In 1994, Turkey also instituted an 
economic blockade of Armenia, effectively closing the country's western border This left only 
the northern rail, pipeline and road links with Georgia open for energy imports 'O However, civil 
war in Georgia led to the frequent disruption of oil and gas deliveries along this route The theft 
of oil and gas and occasional sabotage of the pipelines through Georgia greatly increased the cost 
and risk of importing fuel along thls route 

In the per~od from 1988 to 1995, Armenla's electricity production fell 63% (see Exhibrt 2-9) The 
dramatic decline is largely marked by two major events the closure of the ANPP and the fuel 
crisis resulting from the Azerflurlush blockade From 1988 to 1990 power generation in 
Armenia fell by 4 9 TWh Nearly all of this decl~ne in electricity supply (4 8 TWh) was due to 
the closing of the ANPP 

The second major drop in generation resulted from the severe fossil fuel shortages In Armenia as 
a result of the Azeri and Turlush econormc embargoes From 199 1 to 1994, total generation fell 
by 3 9 TWh, w~th  thermal generation falling by more than 5 8 TWh l 1  In an effort to meet the 
demand for electricity in Armenia, output from the country's hydroelectric plants more than 
doubled over this period, greatly reducing Armenia's water reserves and posing a serlous 
ecolog~cal threat 

Even with increased production from the hydroelectric facihties, blackouts and power rationing 
were common The closure of the ANPP elirmnated much of the operating reserve capaclty in the 
Armenian power system, and the thermal power plants lacked fuel for generation Because the 
electric power gnd functions as an integrated system, the loss or reduction of electricity 

9 ~ h e  synchron~zed Sov~et  grid dld not Include the terrltorles of the Russ~an Far East or certaln Isolated areas In 
Slberla These segments of the g r ~ d  were operated separately from the rest of the Sovlet power network 

l o  W h ~ l e  Armenla s short southern border w ~ t h  Iran IS relatively stable there IS no fuel transportation Infrastructure 

llnklng these two countries 

The Increase In hydro generation reduced the decllne In total electrlclty production 
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production dming penods when reserve generating capaclty is low can cause wlde fluctuations in 
the electrical frequency Electrical machinery and equipment are designed to operate at a set 
frequency (50 Hz in Europe and the former Soviet Union) When the frequency drops below this 
level, significant damage can result to machinery and other electrically-powered equlpment, 
including equlpment at generating plants To malntain the desired electrical frequency, more 
power must be quickly supplied from other generators, or electricity demand must be curtailed 
through rolling blackouts and other short-term measures In 1994, Armenian consumers only 
recelved two hours of electricity per day, and the frequency in the power system often fell as low 
as 43 Hz 

Ekh~b~t 2-9 
Eiectrlclty Generat~on by Type 

Nuclear 

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 

Year 

At the time, Armenla could not import power to balance the load on the system Armenia has 
transmission interconnections with Georgia, Azerbaijan, and Turkey However, the economlc 
blockade by Azerbqan and Turkey effectively eliminated power exchanges with these countries, 
and the clvll war in Georgia created power supply and frequency problems more severe than 
those In Armenia Thus, the Annenian power sector was forced to operate as a closed system, 
able to consume only as much electricity as it produced 

The isolation of the Armen~an power sector made meeting electricity demand more difficult 
When Armenia was unlfied wlth the Soviet power system, the demand for electr~clty m the 
USSR was spread across 15 tlme zones, allowing daily energy exchanges to meet the peaks and 
valleys in da ly  demand In this system, Armenia's thermal power unlts were designed to run as 
constant base-loaded generation However, now that the country operates mdependently, a 
number of Armenia's thermal power units must be cycled (increase or decrease their output, as 
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demand rises-and falls) Nuclear power plants cannot be cycled safely, as it is dangeras to 
fluctuate the intensity of the nuclear activity within each reactor Hydroelectric facilities are often 
used to regulate the power supply, but years of over dependence on the country's hydroelectric 
resources has greatly depleted the reservoirs of the hydroelectric cascades, reducing the amount 
of electricity they can safely generate Thus, the thermal power units are forced to assume the 
burden of cycling, even though cycling greatly increases wear and tear on the thermal units 

Despite these problems, the power system in Armenia has stabilized since 1996 Electric power 
is now provided to paylng customers 24 hours per day and system frequency is near 
50 Hz The improvement in the system is due in to a combination of factors including the 
restarting of the Armenian nuclear power plant, a cease fire in Nagorno-Karabakh in 1994 and 
relative peace in Georgia resulting in more reliable fuel supplies, an increase in electricity 
payments enabling Armenergo to purchase more fossil fuel, and US Government and European 
Union grants for natural gas purchases over the last two years 

Thermal power plants currently play a dual role in the power system, some units function as 
baseload capacity and others provide pealung power in combination with the hydroelectric plants 
The thermal plants primarily generate during daly peak hours, during the summer when the 
ANPP is off-line for mantenance and refueling, and the winter when seasonal demand is highest 
The ability of the thermal units to provide dependable generating capacity has been somewhat 
strengthened by the dramatic increase in electricity payments, from only 20% In 1994 to about 
70% by 1997 However, the lack of a proper financial settlement process continues to plague the 
generation sector 

The Armenian thermal power sector is a major fuel consumer Unlike other parts of the former 
Soviet Union, there are no coal-fired generating units in Armenia Nearly all of the fuel currently 
consumed by the power sector is natural gas (95%) Mazut (5% of fuel currently consumed for 
generaaon) is used only as a reserve fuel for short periods when natural gas supplles are 
interrupted 

In general, fuel consumption in the power industry has declined rapidly since the collapse of the 
Soviet Union (see Exhibit 2-10) In addition, the fuel m x  in the thermal power sector has 
changed dramatically over the same period The predormnance of natural gas is a relatively 
recent development As late as 1992, mazut accounted for 68% of total fuel consumption by the 
thermal power plants Durlng the period from 1988-1992, mazut was the primary fuel source for 
thermal generation, accounting for 53%-72% of total fuel consumptlon l2 However, thls sltuatlon 
qulckly changed as the Azerl energy blockade began to take its toll on the ArmenIan energy 
supply Because nearly all the mazut consumed by the Armenian thermal power plants previously 

l2  Except In 1989 when natural gas accounted for 55% of total consumptlon 
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Exhlbrt 2-10 
Fuel Cons umphon by TF'Ps 

Mazut Fi 

1990 1991 1992 1993 1994 1995 1996 1997 

Years 

came from either Azeri refineries, or was transported on ralroads running through Azerbagan, 
the blockade has reduced the supply of mazut and petroleum products to a fraction of their 
former levels Natural gas has now replaced mazut as the prlmary fuel consumed by the 
Armenlan thermal power plants 

All fuel purchases for the thermal power plants are conducted by Arrnenergo Armenergo is pad 
In cash by the electric~ty dlstributlon companies for electricity supplled to them When enough 
funds are accumulated, Armenergo purchases fuel through an importing agent, either a 
government agency or a private importer The import agent contracts with foreign fuel producers 
and transports the fuel to Armenla The fuel is then distributed to the thermal power plants at the 
direct~on of the Ministry of Energy The Mlnistry controls the d~stribution of fuel to the various 
power plants, based on annual power generation targets set at the beginning of the year The 
power plants have virtually no control over fuel purchasing, even though the fuel is the most 
costly element of production The thermal plants generate electric~ty which is sold to Armenergo 
and resold to the distribution companies, starting the cycle over agan (see Exhblt 2-1 1) 
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Armenergo p c h a s e s  all of ~ t s  natural gas from Armgasprom, the state gas monopoly 
Armgasprom, in turn, purchases gas from Itera, a private Russ~an-Amencan company that acts as 
a gas broker for Russia's Gazprom in several NIS countries l 3  

Exh~b~t 2-11 
The Procurement Process 

Turkmenistan L - 
Fuel 

Other - - > 

ElectnaIy 

Cash 

As with natural gas, all mazut purchases are handled by Armenergo However, unlike m the 
monopolist~c natural gas market, there are a number of governmental and private mazut 
importers operating in Armenia When Arrnenergo has the funds to finance a significant mazut 
purchase a tender is held and wlnning b ~ d s  are chosen 

According to power plant directors and other officials, fuel purchases account for about 86% of 
the total cost of produc~ng electriclty at Armenian thermal power plants l4 Thus the thermal 
power generating industry is extremely sensitlve to any changes m fuel pnces If electricity prlces 
are not allowed to adjust to reflect increases in fuel costs, the profit~bility of the power plants 

l7 Russia through Gazprom has complete control over most of the major gas p~pel~nes that link the countries of the 
former Soviet Union Turkmen~stan must receive approval from Russia to export natural gas to other countnes 
through Russ~an p~pellnes Russia only allows the gas-rrch countries of Central Asia to export natural gas to other 
NIS countries In order to reserve the Western European market for Russian gas exports 

14 This figure was given by the General Drrector of the Yerevan thermal power plant and it 1s the same in the tar~ff 
calculation According to Hagler Ballly calculations this cost 1s about 40-50 percent of the total cost (fixed and 
variable costs) of producing electriclty 
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suffers almostunmed~ately This has been - 

the case during the past several years as Exhlblt 2-12 
fossil fuel prices have climbed hlgher and Comparative Fuel Cost 
faster than electr~city tarlffs 

cents/1000 kcal 
2 1 1 

Follow~ng the collapse of the Sovlet I I 
Union, Russ~a began to Increase energy 
export prices to the former Sovlet 

1 5 .  
republics The Russian government no 
longer felt compelled to prov~de the 
newly mdependent, and In some cases, 
~ncreasingly nat~onalishc, republics with I .  

subsidized 011 and natural gas The prlce 
of mazut Increased as output in the 
Russian petroleum Industry collapsed in 0 5  1 I 
the early 1990s, and natural gas prices to 
the former republics were Increased 
shortly after those for 011 0 1 I 

Coal Mazut Natural Gas 

For Armenia, the reglonal lnstabillty in Source Hagler Biully Min~stry of Energy Armenergo Armgasprom 

the Caucasus and the embargos by State Sol~d Fuel Enterpnse 

Azerbqan and Turkey exacerbated fuel 
price Increases The embargos had the greatest effect on the price of mazut, since the r a l  links 
used to transport mazut from Azerbqan were closed, leaving only a r a l  link with Georgia for 
mazut Import Much of the mazut from Georgia came from the ineffic~ent Batum refinery As 
mazut prices mcreased, other fuels became attractive substitutes For the electnc power Industry 
the relative price of natural gas is now much less than the prlce of mazut The cost per 1,000 
hlocalor~es of mazut ranges between 1 33 and 1 69 cents, depending on the contracted prlce and 
calorific value (see Exhiblt 2-12) T h ~ s  is well above the pnce of 0 94 cents per 1,000 
lulocalories for natural gas As mazut became relatively more expenslve compared to natural gas, 
the thermal power plants began to consume more natural gas than mazut, today the power plants 
consume natural gas almost excluslvely 

One ongolng problem related to fuel priclng IS that fuel prices are quoted on the basls of weight 
(or volume for natural gas), rather than on the basis of actual heat content Fuels, such as coal, are 
separated into categories according to qual~ty Prices are set (usually by the government) for each 
fuel category based on weight (pr~ce per tonne) for coal and mazut or volume (price per 1,000 
cub~c meters) for natural gas These prlces and categories are then used In fuel contracts between 
the fuel suppliers and the power plants However, there are no strict controls over the production 
process to achieve a product which adheres to fuel classificat~on critena Thus, delivered fuel 
often does not conform to Implied quality and heat content character~stics of its stated fuel 
category 



Issues related to fuel quality have arisen at several of the power plants in Armenia The most 
severe fuel quality problems involve mazut supplies, but natural gas deliveries also reportedly 
suffer from occasional problems such as foreign material contamnation The ability of the power 
plants to accurately test and monitor fuel quality is compromised by the age of their testing 
facilities Thermal power plants typically have an onsite fuel testing laboratory where fuel 
samples are taken from incomng shipments These samples are tested for heat content and other 
characteristics The results are compared to specifications in fuel delivery contracts to detemne 
if the fuel meets the contract requirements However, the equipment at the power plants is 
reported to be extremely antiquated, malung accurate fuel testing difficult 

In addltron to a lack of modem testrng equ~pment, the power plants lack their own metering 
equipment to measure the volumes of gas received An accurate determnation of how much 
natural gas a plant is receiving and subsequently consumng is important for monitoring 
operational costs at the plants and to prevent diversion of gas or fraud There are currently gas 
meters at the thermal power plants, but these meters belong to Armgasprom, the state gas 
monopoly To venfy gas delivery volumes, the thermal power plants will have to install their 
own gas meters 

Limted fuel reserves at the thermal power plants are an area of great concern, since it makes 
them highly susceptible to any disruptions in supply The power plants consume their primary 
fuel, natural gas, as it arrives from the main gas trunk lines Because there are no natural gas 
storage facilities at the power plants, real time gas supplies largely dictate generatron output Any 
fluctuations in gas supply directly result in increased or decreased electricity productron 

While the thermal power plants have no gas reserve capability, the pipeline company, TransGas, 
maintans several underground storage facilities in the Abovian district near Yerevan These 
storage facilities are made up of underground salt formations which can hold up to 250 mllion 
cubic meters of natural gas at maximum capacity l5 Thls yields a net worlung volume of 
approximately 210 mlllon cublc meters of natural gas, or 25% of the annual gas consumption of 
the thermal power plants However, gas reserves are well below maxlmum capaclty and can only 
be withdrawn slowly from the storage reservoir with the technology presently employed at the 
facility 

Organization and Structure of the Natural Gas Sector Revlew and Recommendations' Merklein & 
Assoc~ates 1997 



Due to its higher cost relative to natural gas, mazut is currently used as reserve fuel for penods 
when gas supplies are interrupted The power plants each have their own storage facilities for 
mazut Hrazdan TPP has the capacity to store 220,000 tonnes of mazut Yerevan has facrlities to 
store 90,000 tonnes of mazut, and Vanadzor can hold up to 40,000 tonnes l6 Actual mazut 
reserves are only a fraction of the maximum storage capacity In early summer 1998, Hrazdan 
only had 10,000 tonnes of mazut in storage At the time Hrazdan was operating one 50 MW unlt 
The mazut in storage would only have prov~ded 6-7 days worth of fuel to run the unit The 
situation at Yerevan TPP was even more severe Yerevan's mazut reserves equaled only 400 
tonnes With only one of the plant's 50 MW unlts runnlng, the mazut reserves could sustain 
operatrons for a mere 8-10 hours Thus, rf natural gas supplies were suspended, Yerevan TPP 
would be forced to lmrnedlately begin shutdown procedures 

Over the past several years the Armenian government has rece~ved forergn assistance from both 
the US Government and European Union to provide fuel to the thermal power plants in times of 
need While such programs provide the thermal power plants with short-term relief from the~r 
fuel supply problems, the plants must eventually improve their fuel supply options and 
procurement if they are to survive once such fuel assistance is discontinued 

The lack of economc fuel supply options is forcing Armenia's thermal power plants into a 
reserve role in the electric power system The Armenian nuclear power plant is assumng more of 
the burden for providing the country with base load electricity as the thermal plants continue to 
struggle with fuel procurement obstacles In order for the thermal power plants to play a central 
role in the electric power system, fuel procurement and fuel management must be sigruficantly 
improved l7 Issues such as authority over fuel procurement and distribution, fuel reserve 
management, testing, contracting, and worlung capltal for fuel purchases must be resolved In 
addition, power plants must be given more authority over their own operatrons and finances and 
the flow of payments through the power system must be improved to enable the plants to cover 
fuel related costs and conduct competitive fuel procurement 

l6 Figures from Hrazdan TPP Yerevan TPP and the Minlstry of Energy 

17 In add~tion to fuel issues the Issue of actual generation costs must also be addressed d thermal power is to be 
competitive In the future The nuclear power plant In Armenia has a dec~ded advantage over the thermal plants 
because costs such as the storage of nuclear waste and decomrniss~onrng are not calculated into its overall cost of 
generation 
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The current natural gas system in Armenla reflects user and supply patterns that were relevant 
under the ~ntegrated energy system of the former Sovlet Union With Armenla now operating 
as an independent energy unit, its natural gas pipeline and distribution system needs to be re- 
restructured and upgraded In addition, the current presence of one western petroleum 
explorer/producer who may well become a user of the Armenlan gas pipelme system, the need 
to attract other exploration companies, and ongolng negotiations with a major international 
natural gas pipeline company mandate the establ~shment of an operating and tar~ff 
methodology that will inspire confidence among foreign investors ' 
In terms of energy consumption, the Armenian economy is hlghly gas-intensive On average, 
natural gas accounts for 35-50% of the total primary energy consumed m the country 
However, Armenia has no significant natural gas deposits of its own and lacks a domestlc gas 
produchon industry, forcing the economy to depend on Imports from forelgn gas producers 
Armenia imports all of ~ t s  natural gas from former Soviet republics and Iran through the high 
pressure Trans-Caucasus gas pipellne system Thls system connects Armenla to large gas 
fields in Russ~a, Turkmenistan, Kazakhstan, Uzbehstan, and Iran through pipelines runnlng 
through Azerbajan and Georgia Natural gas imported into Armenia is then delivered to 
industr~al and other customers through a relatrvely extensive medmm- and low-pressure 
domestic &stributlon network 

Armenia began to import natural gas in 1957 when the Yerevan administrative branch of the 
Trans-Caucasian Gas plpeline department began operations In 1970, t h s  state-owned 
enterprise was renamed the "Armtransgas Industrial Association " The Association was 
responsible for gas import and pipeline operation and mantenance wlthin Soviet Armenia 
Also In 1970, the Armgas State Comrmttee on Gas Supply was created to manage gas 
d~strlbubon to industrial and resldent~al end-users 

Natural Gas Tarlffs Design and Implementation Hagler Bailly/Merkle~n and Associates Inc , July 1998 

Pnmary energy includes natural gas, coal petroleum renewable fuels nuclear and hydro electricity 

Organlzatlon and Structure of the Natural Gas Sector, Merkleln and Associates Inc January 1997 
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Until 1972, much of Armenia's natural gas came from the large, highly-developed gas fields 
in Iran Iranian gas from the Sarajeh field south of Tehran was sent through Azerbqan to 
Armenia along the Kazakh-Yerevan pipeline This large diameter (700 mm) pipeline was 
constructed during the 1960's and later expanded with the addition of a second 1000 mm 
pipellne Dunng the same period, the domestic gas pipeline network was also expanded, 
linking many Armenian cities to the maln gas import line In addition, a third (500 mm) 
Import pipeline from Azerbajan was constructed though the cities of Krasni Most, Alaverdi, 
and Ktrovakan This branch was soon linked to Gurnrl and then Yerevan, creating a northern 
pipeline loop Many large industnal plants, including the large thermal power plants, were 
constructed along th~s  loop 

During the 19701s, disagreements on the price between the USSR and Iran, and the discovery 
of enormous natural gas fields in Soviet Turkmenistan and Siberia led to a shift in gas 
sourcing for Armenia Throughout the 1970s and 1980s, Armenia received ever-increasing 
quantities of natural gas from the Soviet gas fields in Siberia and Central Asia The Armenian 
gas network continued to expand during this period, with the construction of a 500 mm 
pipeline cham through the southern part of the country to the city of Kajaran as well as the 
construction of a third 700 rnrn import pipeline running from Evlakh (Azerbqan) through 
Goris (Armenia) and Nakhichevan (Azerbaijani enclave) to Yerevan 

Armenia had one of the hghest levels of gas consumption among the Republics of the former 
Soviet Union In the residential sector, the market penetration was the highest of Soviet 
Republics, with 83 3% of all residents receiving gas in some form or other Of these, 61 5% 
used natural gas delivered by distribution systems and 21 8% used bottled gas 

In the late 1980s, gas consumption in Armenla peaked at just over six billion cublc meters, 
accounting for roughly 50% of the energy consumed in the country However, following the 
collapse of the Sovlet Unlon in 1991, rising tensions in the Nagorno-Karabakh region of 
Azerbajan soon led to a major conflict between Armenia and Azerbqan Azerbqan imposed 
an economc blockade on all trade with Armenia, essentially severlng all of Armenia's gas 
imports This embargo, coupled with the shock of the disintegration of the Soviet Union, 
threw the Armenian economy into cnsis As the crisis intensified the domestic gas distribution 
network fell into serious disrepair due to mounting consumer debts for gas supplies The 
deterioration of the distribution network eventually caused the government to suspend 
residential gas distribution in 1994, only large industrial and commercial customers connected 
to the medium-pressure transmssion/distnbution lines were supplled with natural gas 

The construction of the Northern Caucasus-Trans-Caucasus main gas pipeline, from Russia to 
Georgia, began in 1983 but was not completed until 1993 The line diameter is 1000-1420 
mm (40-56"), depending on location A gas import pipeline from Krasni Most to Berd, to the 
North Caucasus gas pipeline, was completed in 1993 Thls pipeline created a strategic llnk 
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between Armenia and the Russian gas pipeline network through Georgia, completely 
bypassing Azerbaqan This 1000 mm pipeline quickly became Armenia's vital energy lifeline 
in the face of the Azeri blockade However, political instability in Georgia plagued the gas 
supplies along this route dunng its first few years of operation The civil war in Georgia 
resulted in numerous acts of sabotage and gas theft from this pipeline, causing tremendous 
instability in Armenian gas supplies 

Today, the gas supply situation in Armenia is showing signs of improvement While the Azer~ 
blockade of the country is still enforced, the political situation in Georgia has stabilized, 
allowing for increased gas shipments through the northern pipeline corridor Gas supply 
agreements with Gazprom have been formalized and a clear process for malung payments has 
been established Gas supply has risen to well over 1 blllion cubic meters per year, but is still 
only about 20% of the gas import volumes of ten years ago 

Armenia's natural gas industry is currently going through a major restructuring phase Until 
recently, the industry was organized as a state-owned, vertically and horizontally integrated 
natural gas monopoly, Armgasprom Armgasprom was subordinate to the Ministry of Energy, 
which directed general natural gas policy and performed gas supply planning and forecasting 
Armgasprom was one of the largest enterprises in Armenia, with over 1,900 lulometers of gas 
transmssion pipelines and more than 6,500 employees Armgasprom was responsible for all 
gas operations and related services within the country, including negotiating gas supply 
contracts and importing gas purchased from foreign producers, operating gas transmssion and 
distribution systems, monitoring gas storage facil~ties, marketing CNG for motor fuel and 
residential consumption, and manufacturing natural gas equipment Regional divisions of 
Armgasprom were responsible for the distribution of natural gas through local networks to 
consumers 

On January 18, 1997, a letter of intent was signed between the Russian natural gas pipeline 
company Gazprom, its foreign marketing branch Itera, and the Ministry of Energy, seekclng to 
establish a joint-venture company among these interests Negotiations conhnued throughout 
the year until December 19, 1997, when agreement regarding the merger was reached at a 
Founders' Meetlng Ten days later, the newly formed company known as ArrnRosGazprom 
was officially registered in the Republic of Armenia AdosGazprom is a Closed Joint Stock 
Company (CJSC) Gazprom and the State of Armenla each have a 45% interest in that 
company The remanlng 10% interest is held by Itera This makes the Armenlan gas industry 
a foreign-held organization and it sets the stage for a major restructuring and 
commercialization phase 

While negotiations between Gazprom, Itera, and the Armenian Ministry of Energy proceeded 
in 1997, preparations were made to effect a smooth transition from the state-owned gas 
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industry towards the three-party Joint Stock Company envis~oned In the letter of intent The 
first step in that direction was the breaking up of the state monopoly into essentially two state 
enterprises (the pipeline company and the distribution system) that would operate under a 
management company, Armgasprom State Concern The fate of various other subsidiary 
companies remaned undefined at the time These included two pipeline construction 

companies, several manufactur~ng plants and a number of service companies 

In May of 1998, the Armenian natural gas Industry was restructured agan, under the newly 
established ArrnRosGazprom One pipellne company, Transgas, was retaned as before, but it 
was converted from a State Enterprise into a CJSC The distribution industry was broken into 
two CJSCs, the Yerevan Gas Company which essentially serves the capital, Yerevan, and the 
Haygas company that serves all the distribution systems in the rest of the natlon Haygas has 
several subsidianes, including ten local distribution companies m various cities throughout 
Armenia, three technical service companies, one company selling compressed gas as 
automotive fuel, and two district heating companies Some of the remaning subsidiaries of 
the old Armgasprom State Concern have been spun off, but many remaln normnally attached 
to ArmRosGazprom, pending a determnation on how to structure AnnRosGazprom and what 
to do with the peripheral subsidiaries 

Even though required under their respective Charters, neither of the CJSCs has Issued any 
shares The number and assigned value of the authorized shares reflect a valuation of the 
respective companles ("Charter Capital") somewhere between one fifteenth to one twentieth 
of the assessed value For example, the combined shares of the two distr~butlon companies 
add up to about $4 2 million, compared to the assessed value of the system of $72 2 mllion 
ArrnRosGazprom also has a Charter Its authorized shares, not yet issued, add up $280 million 
(the assessed value of the entlre gas system of $270 rmllion plus a cash infusion of $10 0 
million), whlch closely matches the assessment that served as the basis of negotiations That 
value includes about $32 9 mlllon for the peripheral companies whose fate will be 
detemned at a later point in time 

We do not know, and we suspect ArmRosGazprom does not know at this time, how the new 
gas industry is to be structured The low valuation of the pipeline and distribution companies 
may suggest that their value is canled as their buildings and other directly used equipment, 
with ArmRosGazprom owning the shares and the assets of the essential pipelines and 
distribution systems If so, that would spell confusion in developing meaningful pipeline and 
distribution tariffs that should include among their many components a reasonable allocation 
for depreciation, for the aIlowable rate of return, and for property taxes All that is clear at the 
time of this writlng is that a meeting has been set for md-October, for the purpose of deallng 
with and, hopefully, resolving any outstanding issues such as the respectlve allocations of 
charter capltal, whether to establish individual company boards for each of the major 
constituent companles, and what to do about the peripheral subsidiary companies Hopefully, 
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these questions will be resolved by the end of 1998, at which time the future direction of the 
sector, and its potential Impact on the power sector, will become clearer 

Exhlblt 3-1 
Structure of ArmRosGazprom 
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At the time of ~ t s  collapse in 1991, the Soviet Union possessed the largest gas reserves in the 
world The Soviet Union also produced more natural gas than any other country in the world, 
except the United States In the Soviet Union, natural gas was seen as the energy source of the 
future and many industrial enterprises, including thermal power plants, were converted to 
consume natural gas instead of mazut or coal As noted earller, among the republics of the 
former Soviet Union, Armenia had one of the highest levels of natural gas consumption The 
extensive gas distr~bution network in Armenia once linked many small villages and rural areas 
to major gas pipelines, malung many residential consumers dependent on natural gas for 
heating and coolung Natural gas consumption m Armenia increased throughout the 1980s, 
reaching an apex of 6 3 bcm in 1989 Armenla's three thermal power plants themselves 
consumed nearly 33% of the total gas supply in the country However, since 1989 the 
escalation of the Nagomo-Karabakh conflict has resulted in numerous supply interruptions in 
gas transported through Azerbajan 

Exhiblt 3-2 
Natural Gas Consumption in Armenia 
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As a result of the embargo, natural gas EEsumption in Armenia plummeted 83% between 
1990 and 1993 (see Exhibit 3-2) However, the amount of natural gas consumed by the 
country's thermal power plants remaned relatively stable during thls period, nearly all of the 
decline in consumption occurred in the industrial and residential sector The frequent gas 
supply problems, and eventual closure of the residential gas distribution network, forced 
residential consumers to search for other fuel sources Industrial production was crippled by 
the economc blockade and the loss of traditional markets following the collapse of the Soviet 
Union, and as production declined, the demand for natural gas by the industnal sector also fell 
sharply The Armenian thermal power plants have been the major consumer of natural gas in 
Armenia since 1993, accounting for more than 80% of total gas consumption 

Natural gas prices have increased Exhlbit 3-3 
over tenfold since 1992 (See Exhibit Recent Natural Gas Prlces 
3-3) Nonetheless, gas consumption 
by the thermal power plants has $/I000 cm 

80 
remained farly steady, since the 
prices of substitute fuels to natural 
gas rose at an even greater pace 

60 - 

In an attempt to secure more reliable 
gas supplies from abroad, Armenia 
signed a Gas Purchase Agreement 
with Turkmenistan in 1994 The 
purchase agreement provided 
Pum?,efila xxqt,h a cnerifi~rl nrnnua~f - "r ----- --- 
gas and allowed Annenia to pay for 
gas supplies with cash or a 
combination of cash and bartered 1 
goods The use of barter as payment 1992 1993 1994 1995 1996 1997 
for natural gas was favored by both 

Source Razdan TPP Yerevan TPP 
partles Turkmenistan has llttle 
domestic Industry and rel~es heavily 

4 The thermal power plants can burn e~ther natural gas, mazut or wtth extensive refitting and alteratton of thetr 
boilers coal Wh~le natural gas prlces have Increased raptdly the Increase In mazut prlces has been even steeper 
malung mazut more expenslve per lulocalorle of energy Coal IS even more expenslve than e~ther gas or mazut (see 
comparative energy prlce chart, Chapter 2) 
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on imported materials and equipment In addition, most of Turkmenistan's major gas cllents 
(Armenia, Ukraine, Georgia) are unable to pay in cash for all the gas that they consume 
Barter allows Turkmenistan to collect something for its gas sales to these countries instead of 
accumulating compounding debts and hard currency payment arrears 

Ln 1995 the Russlan gas monopoly, Gazprom, entered Into an agreement wlth the 
Turkmenistan government to handle all foreign marketing and sales of Turkrnenlstan's natural 
gas To carry out ~ t s  responsib~l~ties under the agreement, Gazprom has sought out private 
cornrnodlty trading firms to act as ~ntermediaries in gas supply agreements in forelgn markets 
such as Armenla, Ukraine and other NIS countries These trading companies contract with 
Gazprom to sell a specified amount of natural gas to foreign government agencies or directly 
to industrial and other customers The commercial trading firm IS then responsible for all gas 
deliveries to the foreign country and payments back to Gazprom andlor its partners, such as 
the government of Turkmenistan The commerc~al trading company, Itera, was chosen to be 
the intermediary for gas sales to Armenia 

Following independence, all gas purchasing from Armgasprom for the thermal power plants 
was conducted by the Armcontract Trade Agency (part of the Ministry of Material Resources) 
In 1995, as the thermal power plants establ~shed themselves as the single largest gas 
consumers in the economy, the Ministry of Energy recelved authority to negotiate barter 
agreements for natural gas, a task formerly under Armcontract A branch of Armcontract was 
transferred to the Ministry of Energy Th~s  branch became Armturtrade, the M~nistry of 
Energy's trad~ng arm 

Currently the Armenian gas industry is involved in the joint venture with Russian Gazprom 
and Itera Itera, under the agreement, delivers gas to Armenla for $53 per 1000 cm 
Armenergo distributes the gas to the thermal power plants according to production targets 
established by the Ministry of Energy 

The Armenlan gas transmssion system is comprised of several plpellne loops radiating 
primarily from Yerevan, firovakan, and Sevan The Transgas state enterprise, part of 
Armgasprom, has authority over the gas transmssion system Gas can be imported into 
Armenia from four main import pipel~nes Three of these pipelines emanate from Azerbajan 
and are no longer active due to the Azeri blockade 

t Kazak- Yerevan (two pipeline strings 700-1000 mm in d~ameter) 
t Krasni Most - Alaverd~ - Kirovakan (500 rnm) 
b Evlakh - Gons - Nakhichevan - Yerevan (700 mm) 
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The fourth, and newest, import pipeline bypasses Azerbaijan and connects to the Georgian gas 
pipeline network Currently all natural gas imported into Armenia flows through the Krasni 
Most - Berd pipeline (1000 mm) 

Many of Armenla's major towns and citles are llnked to this pipellne system Within each 
community a vast network of distribution lines transports gas to individual consumers The 
overall gas transmssion/distribution system is designed to operate at three pressure levels 
high pressure (3 and up ATMs), medium pressure (0 5-3 ATMs), and low pressure (0 05-0 5 
ATMs) The high pressure lines are designed manly for transmssion purposes The low and 
medium pressure pipelines make up the gas distribution network Some large industrial 
customers (such as the thermal power plants) draw gas directly from the medium pressure 
pipelines, while the bulk of Armenia's residential and other gas consumers are supplied by the 
low pressure network 

The deterioration of gas supplies, and the gas sector in general, have left the low pressure 
distribution network in a state of serious disrepar Most of the low pressure lstribution 
network linlung residential consumers to the pipeline grid was disconnected in 1994 The 
condition of the distribution system is so poor that major safety issues must be addressed in 
many areas before the gas flow to residential consumers can be restored The failure of the 
distribution system has forced many residential consumers to turn to bottled gas for heating 
and coolung ' The high and medium pressure pipelines conbnue to operate, but are also in 
need of major renovation 

The rapid decline in gas supplies in Armenia has greatly reduced the average utilization of 
pipeline capacity in the high and medium pressure transmssion llnes to only 25% However, 
capacity utilization is highly concentrated in the Georgia-Armenia llne and those supplying 
the thermal power plants The virtual closure of the entire low pressure distribution network 
has resulted in a capacity utilization factor of just over 8% for the low pressure network 

Because of the deteriorated state of capital assets in the system (pipelines, compressor 
stations, etc ) maximum pressure in each pipeline segment is estimated to be only 30-80% of 
design pressure, depending on location Thls condition limts the amount of additional gas that 
can be handled by the transmssion system, even if greater supplies could be secured from 
abroad The reduced carrylng capacity of the pipeline system may be a limting factor on the 
growth of the Armeman economy in the future 

Recently the gas supply to resldentlal sector has been renewed for 64 000 resldentlal consumers Hagler Ballly has 
started to install 2 074 meters for res~dential areas as a pllot project 

 his problem has been solved for pllot project consumers 

' Bottled gas sales are managed by a separate branch of Armgasprom 
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The joint venture with RAO Gazprom and Itera seeks to utilize the unused capacity in the 
existing gas pipelines as well as Armenia's proxirmty to energy hungry Turkey to develop a 
natural gas (or electricity) export market Initial plans for this joint venture call for the 
construction of a natural gas pipeline (or an electricity transrmssion line) between Armenia 
and Turkey A pipeline would most likely be constructed near the Armenian city of Gumrl In 
the northeastern region of the country The joint venture 1s expected to eventually import 
roughly 9 bcm of natural gas Into Armenla, wlth 7 bcm exported to Turkey and 2 bcm sold in 
Armenia to power plants and other customers This would nearly double the amount of gas 
currently available within Armenia as well as provide substantial revenues from gas transit 
operations The future of this project is far from certan and will require considerable political 
baclung from the Russian, Armenia, Turlush, and Georglan governments 

In addition, the Armenian and Iranian governments are considering the construction of a 
natural gas pipellne linking the southern reglon of Armenia with the Iranian gas pipeline 
system A pipeline to Iran would provide Armenia w ~ t h  up to 1 bcm of natural gas per year as 
well as an alternative gas supply source, reducing Armenian dependence on Russia and 
Georgia for gas transit This project is also in the early stages of development 

3.6 NATURAL GAS AND THE POWER SECTOR 

Natural gas is of particular 
importance to the Armenian 
power sector, as it is the 
prlmary fuel for the country's 
three thermal power plants 
These plants also provide 
district heating and steam for 
the communities and industries 
surrounding them in addition to 
electricity During the peak 
consumption year of 1989 the 
power sector used 2 1 1 bcm of 
natural gas Following the 
closure of the ANPP In 1989, 
A-r~en12's dependence =n 
natural gas for power 
production increased even as 
total electricity demand 
declined During 1996 the 
thermal power pldnts consumed 

Exhlblt 3-4 
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almost 500 mllion cubic meters of natural gas, accounting for 95% of all the fuel consumed 
by the power sector 

Natural gas consumption within the thermal power industry fluctuates during the year in 
response to seasonal changes in power demand As Exhlbit 3-4 indicates, gas consumption is 
generally higher during the winter heating season Gas consumption also spikes in August, 
when in accordance to the traditional procedure in the former Soviet Union, nuclear power 
plants are shut down for refueling and maintenance to prepare them for increased demands 
during the cormng winter 

Natural gas quality has been fairly consistent among the three thermal plants However, some 
plant officials report that the pressure in the gas trunklines occasionally drops below standard 
levels, reducing the volume of gas delivered to the plants The thermal power plants do not 
have their own gas meters to accurately detect the volume of gas entering the plant, as the gas 
lines are metered by Arrngasprom Judging from readings of fuel supply to the individual 
boilers within the plant, plant officials state that gas delivery volumes can be anywhere from 
2 5 - 10% less than the contracted amount These figures fall well outside the permissible 
variance of 0 5 - 5% In addition, the gas is sometimes contamnated with foreign matter 
above acceptable levels 

Natural gas has become the primary fuel source for the Armenian thermal power plants and 1s 
likely to reman the most reliable and economcal fuel for the power system in the near future 
The current monopolistic structure of the natural gas system in Armenia places the thermal 
power plants in a position of dependence on ArrnRosGazprom in terms of gas supplies, 
delivery terms, and quality The formation and actual operations of ArmRosGazprom are in 
the early stages It is not yet clear how ArrnRosGazprom will handle issues such as permitting 
third party access to the natural gas transmsslon and distribution network This factor will 
undoubtedly complicate reform and privatization of the thermal stations At present, there is 
considerable uncertainty as to whether an investor will have access to a competitive fuel 
market for natural gas 
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CHAPTER 4 
MAZUT AND REFINED PRODUCTS MARKET 

The physical and chemcal characteristics of mazut closely resemble those of Number 6 
(residual) fuel oil There are two types of mazut used in Soviet-designed power plants, M40 and 
MlOO Both are fairly sirmlar in their physical characteristics The average heat content is 
between 9,500-9,700 kcaVkg Sulfur levels vary depending on the origin of the crude oil, with 
mazut split into low-sulfur (0 5%), medium-sulfur (2%) and hgh-sulfur content (3%) The major 
difference between M40 and MlOO is viscosity MlOO is a thicker, more viscous fuel oil, whch 
makes it more difficult to handle, particularly in the winter when low temperatures increase the 
viscosity and impede the off-loading of mazut shpments at the power plants 

When power plants are unable to buy mazut, they occasionally purchase component fuel 
Component fuel is an even lower-quality fuel than M40 or MlOO It is even more viscous than 
MlOO and has a lower heat content, usually in the range of 8,500 - 8,600 kcallkg Component 
fuel also tends to have a high sulfur content (3 5%) Armenian power plants usually buy only 
M40 or MlOO None of the plants visited for this report purchases component fuel 

Mazut was the primary fuel source for industrial steam boilers throughout the former Soviet 
Union, due in part to the structure and technology used in the Soviet refining industry The most 
difficult fuels to extract from raw crude oil are light products such as gasoline, kerosene, and jet 
fuel Advanced technology and refining systems are needed to increase the yleld of these fuels, 
malung their production relatively more expensive In the West, higher prices for gasoline and 
kerosene encourage refineries to maximze their production of light products 

In the Soviet refining Industry however, petroleum prices were set by the government, rather 
than the market Regulated prices tended to be artificially low, faled to reflect the relative value 
of petroleum products, and typically remaned fixed for long penods of time The Soviet refining 
industry was drlven not by the principle of profit maxlmzation, but by government plans to 
produce fuel as cheaply as poss~ble to satisfy manufacturing and industrial needs In order to 
accomplish this goal, the refining industry focused on relatively low-tech refining practices to 
produce large amounts of mazut (see Exhiblt 4-1) Prior to independence, the Armenian economy 
consumed approximately 4 mllion tonnes of oil equivalent (toe) of petroleum products Mazut 
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consumption accounted for almost 
60% of all oil products consumed 

Petroleum Product Consumption 
The technology and refining 

1985-1991 infrastructure in the former Soviet 

other Union has changed little slnce the 

mazut 
56 3% 

20 5% 

Source World B a d  

plants of natural gas for mazut, have reduced total 
the transportation sector has increased the demand 

collapse of the USSR Refineries in 
the former Soviet republics continue to 
produce a large percentage of mazut 
Consumption pdtterns, in contrast, 
have changed dramatically While 
recent figures are not avsulable, it 
appears that mazut consumption has 
fallen, and that gasoline and diesel fuel 
currently account for most of the 
petroleum product consumption in 
Armenia The rapid decline of the 
industr~al sector, coupled with 
substitution by the thermal power 

mazut demand At the same time, growth of 
for gasoline and diesel fuel 

Armenia has no significant domesQc petroleum reserves and lacks a petroleum producing 
Industry ' As in the case of natural gas, Armenia is completely dependent on imports to meet all 
of its petroleum product needs However, unlike natural gas, there are no oil pipelines in 
Armenia Almost all the petroleum products imported into Armenia are transported by ra l ,  in 
addition a small amount of gasoline and diesel fuel are transported by tanker truck There are two 
m a n  r a l  lines running through Armenia One line enters Armenia from Georgia and passes 
through the city of Gurnri before turnlng south and running along the border with Turkey A rsul 
link with Turkey exists just south of Gumri, but the rsul gauge is different between the two 
countries, malung it necessary to switch cargo from one train to another As the railway continues 
along the Turhsh border it passes through the Azeri enclave of Nakh~chevan, then brlefly crosses 
the southern tip of Armenia before continuing into Azerbaqan The second railway originates in 
Azerbaijan near the Armenian town of Idjevan and continues to Razdan, where it forks One spur 
runs along the northeast side of Lake Sevan, while the second continues on to Yerevan and 
connects to the other ralway as lt runs along the Turkish border 

' A 1993 US Geological Survey study found a few small 011 deposits but these finds were determined to be 
uneconormc In terms of commercial development See The Coal Resources of Armenia USGS Reston VA and 
Denver C0,  1994 
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Historically, Armenia has received most of its petroleum products from refineries mBaku, 
Azerbajan and Grozny, Russia (Chechnya) These refineries are located near considerable oil 
deposlts and production facilities and, during the Soviet period, supplied most of the fuel needs 
of the Caucasus region However, in the period since Armenia declared independence, the 
situation has drastically changed The Azeri embargo in 199 1 effectively ended all oil imports 
from the Baku refinery, and petroleum and mazut supplles fell sharply from 199 1 to 1993 (see 
Exhibit 4-2) Since the imposition of the Azeri embargo, all petroleum products have been 
imported along the r a l  line from Georg~a These shipments have been vulnerable to sabotage and 
theft due to the civll unrest in Georgia, though the lull in hostilities during the past few years has 
reduced some of these risks 

Exh~blt 4-2 
Petroleum and Mazut Supply 

Mllllon Tonnes 

55 

1988 1989 1990 1991 1992 1993 1994 1995 1996 

Year 

Source Armenergo M~n~stry of Energy Yerevan TPP Razdan TPP 

Not long after the Azeri blockade was put In place, hostilihes in Chechnya suspended the supply 
of petroleum products from the Grozny refinery Currently, Armenia receives most of its 
petroleum products from oil ports along the Black Sea Oil tankers transport refined products 
from Novorossisk and other export terrmnals to ports along the Georgian coast where the fuel is 
loaded onto railcars and hauled to Armenia R a l  shipments are brought to storage facilities 
located throughout the country and stored for later use by lndustnal enterprises or power plants 
The total oil storage capaclty in Armenia is 1 2 million tonnes Roughly 350,000 tonnes of mazut 
storage are located at the three major thermal power plants Only a small fractlon of this storage 
capacity is currently being used 

Hagler Badly 



THE MARKET FOR MAZUT AND REFINED PRODUCTS 4-4 

The petroleum industry in Armenia falls under the jolnt jurisdiction of the Mlnistry of Energy 
and the Mlnlstry of Trade and Industry (see Exhiblt 4-3) Armoilproduct, a branch of the Ministry 
of Trade and Industry, deals with the Armenian petroleum Industry and is largely responsible for 
petroleum imports, storage, and d~stribution Armo~lproduct has 18 major storage facilities 
throughout the country, which are able to store over 800,000 tonnes of crude oil and refined 
products Armorlproduct sells these products to consumers through contract arrangements 
However, Armoilproduct does not have a monopoly over the domestlc petroleum markets and 
therefore must compete aga~nst private importers Among Armo~lproduct's competltors in the 
mazut market is Armturtrade, the fuel lmportlng arm of the Ministry of Energy As with the 
natural gas supplies, once mazut is purchased it is distributed to the power plants according to the 
production plans of the Ministry of Energy 

Armenian Mazut and Petroleum Industry 
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The existencesf multlple mazut importers, both governmental and private, imparts a-higher 
degree of competition in the mazut market than In the market for natural gas However, thls 
competition is skewed by the fact that only governmental importers have mazut storage facilltles 
Having storage facilities greatly increases the profitability of importing mazut since the importer 
can sell his products when the demand, and market price, are highest Importers who lack storage 
facilities must sell the mazut from the rals, sendlng the mazut shlpments dlrectly to buyers 
according to prearranged contracts This type of trading can be profitable, but it involves more 
risk due to price volatility Armoilproduct does not allow independent importers to lease thelr 
storage facilities 

In addition to importing refined products dlrectly from Russia, Armenian Importers also contract 
to purchase crude 011 from Russlan suppliers This crude 011 is transported by tanker to the 
Georgian refinery in Batumi, and refined into mazut and other products whlch are sh~pped by rail 
to Armenla This trade route was developed in response to the Azeri embargo and the loss of 
access to other refineries in the region The antiquated Batum facllity was built in 19 18 as part of 
the first oil boom in the Caspian Sea basin It has been modernized over the years, but remans 
very inefficient The refinery had been closed for several years until it was reopened in 199 1 to 
meet the unserved demand in Armenla resulting from the Azen blockade The Armenian 
government offered to finance improvements of the facilltres and technology at the Batum 
refinery, but an agreement with Georgia was never reached The refinery is currently operating at 
only 10% of its capaclty One reason for thls low level of utilization is the fact that the plant can 
reportedly take over a month to process a batch of crude Because of the inefficiencies and other 
problems at the Batum facility, Armenian importers are increasingly shipplng processed mazut 
directly from Russian refineries through Georgia 

Several governmental sources report that Armenia is also importing crude from Azerbaqan, even 
though the embargo is sull officially in place According to these sources, the hlgh price of mazut 
in Armenla encourages Azerl producers to shlp mazut to Armenia through Georgia To get 
around the blockade, the final destination of the shlpments is listed as Georgla, but once in 
Georgia shipments are rerouted to Armenia 

At the onset of the Azeri embargo, the ArmenIan government considered building a refinery in 
Yerevan The refinery would be supplied with crude 011 flown into Yerevan by cargo plane It 
was calculated that thls method could be cheaper than importing aazut through Georgia At the 
tlme many petroleum shipments were being lost before they ever reached the Armenian- 
Georgian boarder due to civil war in Georgia An experimental refinery was established in 
Armenia at the Polyvinyl acetate chemical plant This plant is st111 refining small batches of crude 
imported by r a l  from Georgla The refinery is reportedly producing high quality mazut, benzene, 
and d~esel fuel However, the pnmitive refining technology at the Polyvinyl acetate plant does 
not allow for the production of a wide variety of products 
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4 4 MAZVT AND THE POWER INDUSTRY 

The thermal power industry in Armenian has increasingly substituted natural gas for mazut as the 
primary fuel source for the country's thermal power plants over the past several years Mazut 
currently accounts for only 5% of the fuel consumption in the power sector Even though mazut 
consumption has fallen sharply, it still plays an important role In the power sector as a reserve 
fuel for times when the natural gas supply is ~nsufficient to meet demand, or is interrupted 
Because the thermal power plants have no gas storage facilit~es of their own, they consume gas in 
real-time, burning it as soon as it arrives at the plants Thus, any fluctuation In gas supply results 
immediately in a fluctuation in power supply unless adequate reserves of mazut are avalable 

Mazut prices in Armenla are largely set by Exhlblt 4-4 
the market However, Armoilproduct and Mazut Prlce Increase 
Armturtrade have considerable influence 

$/tonne 
over the market, and hence pricing, due to 
their relative size advantage over 
competing private Importers 

100 ' 

In 1997, mazut prices in Armenia had risen 
over 2,800% above the mazut price in so - 

1992 Mazut prices were kept artificially 
low during the Soviet period by the 60 ' 

government to subsilze industry and other 
consumers Thls practice was continued 
when Armenia initially gained its 
independence, but the policy was not 
susta~nable in the context of the Azeri o 1 

1992 1993 1994 1995 1996 1997 embargo and rising prices from Russian 
Source Mlnlstry of Energy Yerevan TPP Razdan TPP 

suppliers 

In 1993, mazut prices were essentially liberalized as the government scrambled to meet demand 
in the face of diminishing supplies As a result the price of rnazut Increased dramatically in a 
relatively short period of time (see Exhibit 4-4) The sharpest increase occurred in 1993 
following the onset of the Azerl economc blockade, when mazut prices increased by 965%, from 
roughly $4 79 per tonne to $46 20 per tonne The prlce of mazut has subsequently increased by 
20% - 45% per year, currently the price for mazut in Armenla is higher than the world price (See 
Exh~bit 4-5) 
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Much of the mazut in Armenia comes from Russian refineries which ship the mazut from 
Novorossisk, a major oil exporting port on the Black Sea Some mazut also comes from crude oil 
shipped to the Georgian port of Batumi and transported by a short pipellne to the Batum refinery 
two lulometers outside of the city There the crude is refined into mazut and other products, and 
transported by ra~lroad tanker cars to Armenia 

Exh~bit 4-5 
Comparative Mazut Prices 

Pr~ce 1992 1993 1994 1995 1996 1997 
Armenla ($/tonne) $4 79 $4620 $58 00 $83 25 $1 13 10 $135 00 

9% lncrease 965% 26% 44% 36% 19% 

1 World ($/tonne) $9254 $10542 $9912 $10388 $108 76 $115 54 1 
I % lncrease 14% -6% 5% 5% 6% 1 
Source IEA DOE Ministry of Energy 

Profit marglns for importing mazut are very slim (see Exh~bit 4-6) Mazut can be purchased m 
Novorossisk for $75/tonne The cost of transporting mazut to Yerevan, including extra costs for 
loadlng and unloading the mazut onto 
tankers and railcars, is close to $55/tonne, 
thus the del~vered cost IS close to Exhlbit 4-6 
$130/tonne Since the current price for fuel Mazut Import Price 
in Armenia is $135/tonne, the profit margin 
from such a transaction is very small, around $75 mazut purchase pnce per tonne 
$5 or 4% This small return is insufficient to $ 3  loading on the tanker ship 
compensate for the risks for private $18 shlpping 
importers One day of unexpected demurrage $ 3  off loading 
on the tanker or r a l  cars could easily wipe $30-35 transport to Yerevan 
out any profits Only government agencles 
are willing to operate given such small profit $129- 134 delivered price per tonne 
marglns 

As already noted, there is speculat~on that oil is being imported from Azerbaijan through Georg~a 
and then redirected to Armenla The transportation cost for sending mazut from Baku to Yerevan 
via Georgla is only $25/tonne plus the cost of off loading whlch as assumed by customers in 
Armenia 

  he Georglan port c ~ t y  of Pot1 has a facllity to load crude 011 and l ~ q u ~ d  petroleum products on railcars but Pot1 
lacks the necessary equipment for loading railcars with viscous refined products 11ke mazut 
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There is disagreement regarding the quality of mazut received by Armenian power plants While 
some sources state that fuel quality is farly consistent, other officials note that the hurmdity 
levels of the mazut received by the power plants range anywhere between 0 4% to 4%, more than 
twice the acceptable range 

Issues Related to Transportation Within Armenia 

All mazut is delivered to the Armenian power plants by ralroad tankers Ralroad transportation 
is unrel~able and delays are common Delays in rail transportation result in demurrage charges 
for mazut importers whch can significantly increase the cost of imported mazut 

The Armenia ralroad system remans a state owned monopoly, under the control of the 
Armenian State Department of Railroads, a division of the Ministry of Transportation, with l~ttle 
available funding or incentives to improve service and make capital improvements According to 
private importers, tariff rates are very low, at levels that barely cover operation and mantenance 
costs Thus, cash flows are inadequate for financing new investment and rehabilitation of 
existing ralroad stock As a result the physical condition of the system is very poor In addition, 
the industry is riddled by bureaucratic procedures and forms that add to delays The rapid decline 
of econormc activity, coupled wlth the deteriorabon of the r a l  industry, has resulted in a ten fold 
decline in r a l  transport in Armenia since the late 1980s 

The market for mazut has become relatively more competitive as private importers enter the 
market, but the lack of open access to State storage and other facil~ties still skews the market in 
favor of State mazut suppliers Simlar to natural gas, the domestic mazut market is entirely 
dependent on Imported products transported through Georgia While mazut can be purchased 
from numerous foreign producers, the reliance on one transit point (Georgia) makes the mazut 
market extremely sensitive to any disruptions in the Georgian transportatlon l ~ n k  The Armenian 
rail system, the main transportation vehicle for mazut locally, is also in need of substantla1 
reform 
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Armenla has an embryonic coal 
Industry that is only now beginning 
to develop the relatively scant coal 
reserves that exlst in the country 
Durlng the Sovlet penod, 
Armenla's relatlvely lnslgnificant 
coal resources were largely ignored 
by Sov~et energy officials Whlle 
Armenla's proven coal reserves are 
over five milllon tonnes and total 
reserves are estimated to be as 
much as 100 mlllon tonnes,' they 
are dwarfed by the slze of the coal 
deposlts In Russia, Ukrane, and 
Kazakstan Reserves m these 
former Soviet republics are 
measured m tens, or even 
hundreds, of b~llions of tonnes, and 
are often found in large 
concentrated deposlts wlth thick, 
easlly rmned coal seams (see 

Exhlblt 5-1 
Selected NIS Coal Resources 

B~ll~on tonnes 

/ 

Source World Bank Hagler Badly 

~x lub i t  5-1) By contrast, 
Armenia's relatlvely meager coal reserves are spread among a number of small deposlts, and the 
seams tend to be thin, malung industrial rmnlng d~fficult and uneconormc 

Slnce Soviet energy officials channeled all fundlng for coal exploration and development towards 
the more favorable areas of Russia Ukraine, and Kazakstan, Armenia's coal reserves are 
relatively unexplored and untapped However, in 1992, the energy shortages resulting from 
embargoes by Azerbajan and Turkey led Armenia to resume coal exploration In 1993, under 
USAID'S Energy Efficiency and Market Development project, the U S Geological Survey 
provided assistance to the Armenian government in conducting a prelm-unary assessment of the 
coal and solld fuel resources of Armenia Slmllar assistance was provrded by the European Unlon 

' Report on Subsector Solld Fuel EU-TACIS June 1995 

Hagler Bailly 



THE MARKET FOR COAL 5-2 

in 1995 Based on these and other assessments, the Armenian government has initiated small- 
scale coal mning in Armenia 

The term "coal" refers to a wide range of solid hydrocarbon fuels categorued primarily according 
to their fixed carbon content The percentage of fixed carbon found in the various grades of coal 
directly corresponds to the fuel's heat content, coals with a high percentage of fixed carbon also 
have high heat content values In addition to fixed carbon and heat content, several other factors 
are important m detemning the quality of var~ous grades of coal including volatlle matter, 
moisture, ash, and sulfur content 

Volatile matter refers to those gasses, exclusive of water vapor (moisture), given off during 
combustion The percentage of volatile matter 1s inversely proportional to the fixed carbon 
content of the coal Within a certain range, volatile matter assists in the combustion process, and 
the lack of volatlle matter in coals with high fixed carbon content will actually reduce the 
combustibility of the cod Thus, coals with hgh carbon content and low volatile matter are more 
difficult to ignite, but produce a relatively large degree of heat On the other hand, coals with 
lower fixed carbon and higher percentage of volatile matter are easier to ignite but produce less 
heat 

Moisture is another factor that affects coal quality Coal w~th  a high moisture content is more 
d~fficult to burn In addit~on, high moisture content can lead to problems with coal freezing In the 
wlnter during transportation or storage 

Two other quality measurements that have environmental as well as performance implications 
are ash and sulfur content The ash content measures the percentage of incombustible (rmneral) 
matter contaned in the coal Coal with a high ash content is difficult to bum and can cause 
problems with the build up of slag (waste) in the boiler and downstream combustion systems 
High ash content levels also result in higher levels of a r ,  water, and soil pollut~on The material 
remaining from the combustion of coal is e~ther released into the atmosphere as particulates, or it 
settles to the bottom of the boiler as slag which must be removed and disposed of in special ash 
storage facilities 

Sulfur also impedes combustion and can lead to slagging in the boiler Moreover, burning high 
sulfur coal produces significant a r  pollution problems The sulfur d~oxide ermtted during coal 
combustion combines with atmospheric water vapor to form sulfuric acid, which precipitates as 
ac~d  ran  

In coals wlth fixed carbon greater than 86% the heat value begns to decllne 
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The various coal quality factors are used to categorize coal into different classifications 
However, comparing coal classifications between countries is often difficult since category 
names and specifications often vary This can be seen in the differences between coal 
classifications in North America and the former Soviet Union (see Append~x 2) Nonetheless, 
most international classification systems recognize a basic distinction between hard coal 
(anthracite, biturnnous) and brown coal (sub-biturnnous, Iignlte) 

These different coal types are used for two fundamental purposes the production of coke and the 
production of steam Coke is a processed coal byproduct used as a fuel source in ferrous 
metallurgy The production of high- 
quality iron and steel requires the use of - - 

a fuel with minimal impurities In the 
cohng process, coal is heated to reduce 
volatile matter and other impurities 
Coal used in the producbon of coke is 
generally low in volatile matter and 
other impurities with a hgh  percentage 
of fixed carbon and certan other 
specific qualities Due to their 
characteristics, anthracite and high 
grades of biturnnous coal are most 
often used as cohng coal (see Exhibit Source DOE 

5-2) 

Exhibit 5-2 
Typical Characteristics of Coking and Steam Coal 

Steam Coal Colung Coal 

Heat content 6 000 8 500 
(kcaltkg) 
Volatlle matter >23% 0-22% 
Mo~sture 8% 5-6% 
Ash content 9 5% 7 6% 
Sulphur cont 1 2% 1 2% 

Steam coal is consumed in boilers to produce steam for industrial and other uses Most coal-fired 
boilers in thermal power plants are designed to burn high volatile biturnnous (and sub- 
biturmnous) coal Since these coals are high in volatile matter they tend to be easier to ignite 
Moreover, high volatile coal does not need additional assistance to bum once the combustion 
process in the boiler is started However, some power plants are equipped with boilers designed 
to bum anthracite or, at the other end of the quality spectrum, lignite These coals require co- 
firing with oil or gas to mantain the combustion process 

In Armenia, authority over the coal industry is dlvided between two governmental agencles the 
Minlstry of Mlneral Resources and Environment and the Minlstry of Energy (see Exhlbit 5-3) 
The Ministry of Mineral Resources and Environment is responsible for all coal exploration as 
well as the initial preparation phases of coal mine preparation and development If further 
development of the rmne is determined to be feasible, development is turned over to the Ministry 
of Energy's State Solld Fuel Enterprise The State Solid Fuel Enterprise then oversees the 
expansion of coal production at the site under the guidance and direction of the M~nistry of 
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Energy At the present time, this transfer of responsibilities has yet to take place at any Armenian 
rmne While the State Solid Fuels Enterprise is not currently involved in domestic coal mning, it 
is responsible for all coal imports into the country The import function of the State Solid Fuels 
Enterprise will be discussed further in the section concerning coal production and supply 

Armenian Coal Industry 

,I F n ~ s t r y  L_ ..................... TL ------- I -  
I 8 
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1 and Environment 1 1  ': 

I 1 

j Product~onlImport 
8 
I , State Solid Fuel Enterpr~se 

I 

.-------------------- 

v 

Customers 1 

The State Solid Fuels Enterpr~se was scheduled to be privatized in July 1997 However, to date 
no purchaser has been found The general director of the enterprise has stated that he does not see 
much future in the coal business m Armenia As a result, the dlrector has already begun to 
diversify the company by moving into the production and marketing of building materials 

5 4 COAL AND THE POWER INDUSTRY 

Coal is not used by any of the thermal power plants in Armenia for the production of heat or 
electricity All of the Armenian thermal power plants were constructed with boilers designed to 
burn either mazut or natural gas While Soviet boilers can be converted to burn coal, this is a 
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long and expensive process, justified only if there is an economic advantage in c o n s w n g  coal 
over mazut and gas In Armenia coal has no such advantage over other fossil fuels, supplies of 
the proper coal qualities are limted and the price per lulocalorie (kcal) of heat content is higher 
than that for gas and mazut It is unlikely that coal will become an econom~cally feasible fuel 
choice for the Armenian electric power industry, barring the discovery of a major domestic steam 
coal deposit However, Burns and Roe is presently investigating the feasibility of a coal-fired 
fluidized bed unit Further detemnation as to the role of coal in the Armenian generation sector 
will need to await the outcome of the Burns and Roe Study 

5.5 COAL PRODUCTION AND SUPPLY 

-- 
While several coal mnes have Deen 
identified in Armenla and some small 
scale production is conducted at each, 
none of the coal mines have been 
relinquished by the Ministry of Mlneral 
Resources and Environment to the 
Ministry of Energy for commercial 
production (see Exhib~t 5-4) 

Coal Mlne Production Cycle 
and Division o f  Authority 

There are three coal rmnes currently In 
production in Armenia Idjevan, 
Djadjur, and Nor Arevik In add~tlon, 
there are a number of cod test sites at 
Gherman~s, Antaramut, and Shamut 
Total proven coal reserves currently 
amount to between 3-5 mllion tonnes 
Potential reserves of more than 80-100 rmllion tonnes are eshmated to exist at greater depths 
than have currently been tested 

The largest Armenian coal mine IS near the city of Idjevan Idjevan was the focal point for the 
limited coal exploratlon conducted in the region during the Soviet period It is also the site where 
test mning was first resumed in 1992 Current estimates place the proven reserves at Idjevan 
between 500,000 and 750,000 tonnes Deeper below the surface (>600 meters) there are possibly 
between 40 and 70 mllion tonnes of coal at this slte However, these deep reserves are unproven 
and will require substantlal testlng to verify the actual size and quality of the deposit The 
relatively narrow and sharply dlpplng coal seam near the surface of the Idjevan slte is rmned 
using an open plt method with minlmal heavy equipment (a shovel excavator and two heavy 
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and Environment 
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trucks) The maximum production at Idjevan with this equipment is estimated at lessthan 150 
tonnes per day 

The Djadjur field near Gumri in the northern region of the country and the Nor Arevik field near 
Megri In the south also produce small quantitres of coal The Djadjur field is reported to contan 
close to 500,000 tonnes of proven reserves and several times more in potential, or unproven, 
reserves Figures for the proven reserves of the Nor Arevik field are not available, but estimates 

of the potentla1 size of the deposit are around 3,000,000 tonnes Current production from these 
fields is mnimal, and the coal is used primarily for residential heating in the cornmunitles 
surrounding the mnes Of the remaning coal test sites, none appear to be of the necessary size to 
support a commercial mning operation 

Exhibit 5-5 
Coal Consumption 

1000 Tonnes 
600 1 I 
500 

400 

300 

LUU 
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0 
1989 1990 1991 1992 1993 1994 1995 1996 

Years 

Source Stnte Sol~d Fuel Ente~nse 

In the past, coal accounted for less than one percent of Armenia's overall energy needs, primarily 
to meet seasonal demand for residential heatlng Currently, coal demand has plummeted to 
nearly imperceptible levels In the m d  1980s, Armenia Imported between 300,000 and 400,000 
tonnes of coal each year, malnly from the Donbas Basin in Russia and Ukrane The peak year of 
coal imports was 1988-1989 when Armenia imported nearly 550,000 tonnes of coal Since ~ t s  
peah in 1988-1989, Armenia's coal consumption has fallen to less than 5,000 tonnes per year 

Ibld 

' Ibld 
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Exhibit 5-5 illustrates the dramatic decline in coal consumption over the past seven years Due 
to the Azer~ economic blockade, Armenia lost over 200,000 tonnes of coal In translt through 
Azerbaijan in 1991 alone Coal supplies and consumptlon have never recovered 

As coal became scarce and prices Increased in the early 1990s, resldent~al consumers turned to 
other fuels for heatlng durlng the wlnter months The favored substitute became wood cut from 
local forests During the period from 1992- 1994, the consumptlon of wood greatly increased 
while coal consumption dropped to a fraction of its former level In addibon to its slight price 
advantage over coal, wood became popular as vendors began selling wood door-to-door In 
contrast, coal must st111 be purchased by the consumer from one of the 12 remaning coal 
warehouses in the country, and the consumer must pay for transportation and loadinghnloading 

Even during peak coal use in 1989, the volume of coal consumed is hardly enough to fuel even a 
medium-slzed power generating unit Based on data for Sovlet designed anthrac~te-fired coal 
unlts, a 100 MW unit loaded at 70% would use over 500,000 tonnes of coal per year 

By Western standards, much of the coal that Armenia recelves is very high In ash and molsture 
levels and below the standard for heat content The exception is the coals purchased from 
Rostovugol in 1992 and 1993, which were of markedly higher quality than the rest, and come 
close to meeting the International norms for anthracite In general, Sovlet-bmlt coal-fired thermal 
power unlts are designed to consume coal with heat content levels between 5,600-6,500 kcallkg 
for anthracite, and 4,100-5,800 kcal/kg for blturmnous coal Most of the coal available m 
Armenla falls w~thln this range, but the hlgh ash content can result in hlgh ash d~sposal costs and 
impede boiler combustion The Georgian brown coal and Armenian peat from Idjevan are far too 
low in heat value to be used for power generabon The Idjevan site is capable of producing 
hlgher quallty coal, but it would require substantial cleaning and drying to reduce the hlgh 
molsture content (see Exhiblt 5-6) The Djadjur coal, while promsing, is from too small of a 
deposit to support an Armenian market It may not be feasible to use any of the domestically 
produced coals as a primary fuel for thermal power production 

Although a coal testing lab exlsts, there are currently no cleanlng facilit~es in Armenia Wlthout 
coal cleanlng facllltles, Armenian coal must be consumed wlthout the benefit of processing to 
remove sulfur and reduce the ash and molsture content Coal cleaning could greatly Improve the 
quality of much of the coal mlned in Armenia, but the small volume of coal produced does not 
justify investment m coal cleaning facilities 

There are 22 coal warehouses In Armenla but due to the low level of coal supply only 12 are functlonlng 
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Exhibit 5-6 - 

Charactenst~cs of ArmenIan Coal Imports and Domest~c Production 

Compared wlth those In other NIS countries, coal prices in Armenia are extremely high The 
government, through the State Solid Fuel Enterprise, sets the price of coal for all consumers 
There are no independent coal Importers or producers operating in the Armen~an coal market 

Year 

1992 

1993 

1994 

1995 

1996 

Source 

The high cost of coal 1s the result of two major factors the general increase In energy prices in 
the former Soviet republics, and the increased cost of shlpplng goods to Armenla due to pol~tical 
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Coal Source 

Rostovugol, Russia 

Tklbull, Georgia 

Tk~bull, Georgla 

Idjevan, Armenla 

Djadjur, Armenla 

Rostovugol Russla 

Kemerov, Russ~a 

Tkibuli, Georgla 

Idjevan Armenla 

Kemerov Russla 

Tbibuli, Georgia 

Rostovugol Russia 

Djadjur Armenia 

Idjevan, Armenla 

Tlubull Georg~a 

Idjevan Armenia 

State Solld Fuel Enterpnse 

Quant~ty 
(tonnes) 

44,902 

28,308 

879 

1,360 

8 500 

5 450 

2,625 

3,152 

740 

1,032 

110 

130 

1,935 

740 

617 

30 

60 

2,000 

100 

Moisture 
(%) 

3 6 

4 02 

16 0 

16 0 

16 6 

23 5 

3 6 

2 9 

8 0 

16 0 

12 5 

8 3 

2 18 

8 0 

0 6 

2 71 

8 3 

8 0 

8 3 

Ash Content 
(%> 

10 0 

I2 6 

37 0 

37 0 

36 8 
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unrest and the deterioration of the transportatlon ~nfrastructure In the Caucasus CoaLcannot 
compete in energy markets where there are viable subst~tutes Exhlbit 5-7 Illustrates the cost 
added by transportation of anthracite and biturnnous coal Into Armenia 

Even domestically-produced coal is relatively expenswe, although transportatlon costs are lower 
than those for imported coal, the productlon costs are higher ArmenIan coal pits are not able to 
take advgtage of economies of scale that allow larger forelgn coal producers to lower their 
marginal costs by investing In more efficient production machinery 

Exhrbit 5-7 
Cost of Coal Transport 

I 1 
Anthracite Biturmnous 
($/tonne) ($/tonne) 

I Cost at mne  (Rostov) 70-75 30-40 

I Transportation to Yerevan 70-75 70-75 I I Rnal cost 140-150 100-1 15 
Source State Sol~d Fuel Enterpr~se 

At present, there is not enough coal currently on the ArmenIan market to support power 
generation Increasing domestlc coal productlon wlll requlre significant capltal Investments and 
w ~ l l  not show returns for several years whlle infrastructure and mne  shafts are constructed Slnce 
Armenia does not currently have adequate supplles of domestic steam coal, large volumes of coal 
would have to be Imported from abroad, exposlng coal supplles to all the pol~tical and economc 
risk that affects natural gas and mazut Imports Moreover, the transportation sector IS not 
equipped to handle the large volumes of coal needed to supply even a small power plant Fmally, 
Armenian power plants currently have no coal-fired unlts and would requlre significant funds for 
the conversion of thelr boilers to consume coal as thelr prlmary fuel In sum, the prlce of coal for 
power generation is hlgh, malung natural gas or mazut appear decidedly more economcal 
Nonetheless, final conclusions regarding the role of coal In the power sector should awalt 
completion of the Burns and Roe clrculatlng flu~dized bed feaslblllty study 
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Based on the analysis of the Armenian fuel markets presented in this report, there are a number 
of initiatives that the Government of Armenla can adopt to improve fuel supply, quality, and 
price in the domestic fuel markets The first group of recommendations consists of measures 
applicable to all sectors of the energy industry These measures are designed to enhance the fuel 
market reform process by improving energy coordination, competition, and transportation 
Additional sections present specific recommendations for each branch of the energy/fuel industry 
- thermal power, natural gas, mazut, and coal 

National Energy Pollcy The energy policy of the GoA was published in November 1996 and 
focuses primarily on production targets and investment needs, not on reform and restructuring 
The leadershp at the Ministry of Energy appears to have a broader understanding of the necessity 
of structural reform m the energy sector But this view, or views, on the future of the energy 
industry should be synthesized into an actual policy statement It is important that the 
government formulate a policy that can be referenced and relied upon by other members of the 
Armenian energy industry as well as by foreign donors and investors 

Government policy on restructuring and reforrmng the energy sector were mculated in a recent 
speech by Dr Galen Galustian, First Deputy Minister of Energy, delivered at the First 
International Energy Conference held July 27-3 1, 1998 in Yerevan 

"Today, we are faced wzth the problem of reducrngprzvate znvestor rzsks as to the nature, scope 
and terms ofprzvatzzatzon of energy complexes, rates and depth of mcorporatzon, chozce of 
relzable partners, the malnng of a compehtave market and many others Obvzously, these task, 
conszderzng the polztzcal, soczal and economzc znfiastructure of the country, requzre acceptance 
of step by step coordznated deczszons The Plan ofprzvatzzatzon was developed by the actzve 
partzczpatzon of expertsfiom the World Bank, USAID and other znternatronal organzzatrons The 
main goals of the Plan are the followzng 

I Energy complexes whose mazn power productzon w znterconnected wzll be restructured, 
zncorporated andprzvatzzed with strategzc znvestors, 
2 Non-strategzc faczlztzes are przvatzzed by thezr dzrect transfer to the przvate sector, 
3 New energy complexes wzll be establzshed on the baszs of the aftractzon to the przvate sector 
by projects such as BOT arzd BOOT schemes 
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In order to develop the przvate sector, the Mznzsty of Energy of Armenra zs ready to dzscuss the 
realzzatzon ofprojects uszng BOOT and BUT schemes, making joznt-ventures, concesszon 
agreements and others 

Development of new prznczples of economzc relatzons andfirm steps of development of the 
economy, creatzon of new strategrc przorztzes for the Armenzan Energy Sector znclude 

Reductron of energy dependency on zmported fuel, 
Ensurzng maxzmum energy stabrlzty on the baszs of realzzzng soundprzncples of 
dzvers$catzon zncludzng the eficzent use of the domestzc resources, 
Ensurrg maxzmum safety of atomzc energy, 
Restoratzon and development of znterconnected electrrcal and gas supply system relatzons 
wzth nezghborzng countrzes, 
Development of legzslatzon, 
Determznatzon of market relatzons zn the energy sector, 
Creatzon of an eficzent znvestment rn~astructure, 
Improvement of tarzfpolzcy and regulatzons, 
Development of the przvatzzatzon process of the energy sector, 
Development of the standard-normatzve base to brzng zt to the world-level, 
Traznzng and zncreaszng the amount ofpersonnel qual$ed to work under condzhons of a 
market economy 

Development of the electrzczty sector zs realzzed zn accordance wzth the "Program of 
development of the energy sector ofArmenza fill 2010" and zs orzented at the realzzatzon of a 
three-level energy dzverszflcatzon polzcy 

b On generatzon sources - HPP, TPP, NPP, 
On fiel - natural gas, ozl, nuclear fiel, 
On fie1 delzvery - gas ppebnes, delzvery of ozl product, exploztzng domeshc fuel 
resources 

Along wzth Armenzan speczalzsts, many experts fiom forezgrz companzes wzthzn the framework of 
the technzcal asszstance of TACI;S, USAID, the World Bank; the German engmeerzng-consultzng 
company Lahmeyer Internatzonal and others partzczpated zn the preparatzon of the 

I 
"Development Plan " I 
The znvestment program stzmulates 

Hydropower 
- rehabzhtatzon of the exutzng hydro power plants, 
- development of 230-250 MW economically expedzent new hydro potentzal, 
- constructzon of small and mzcro HPP 's wzth przvate foreign and local znvestors, 
- estabbshment ofpumped storage plants wzth comparatzvely low znvestment 

I 
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b Thermal power - 

- operahon of exzshng faczlzhes to completely exhaust thezr technical potentral, 
- commrsszonzng of a new 300 MWunzt at the Hrazdan TPP zn the central part of 
Armenza, 
- refirbzshment of the Yerevan TPP on the baszs of two modern Combzned Cyck (CHP) 
units, 
Development of geothermal resources, 
Development of nuclear energy on the baszs of modern technologres, 

--- Development of renewable energy, 
Implementahon of an aggresszve DSM campazgn 

Durzng the realzzatron of the Development Plan of the energy sector, the Mznzstry of Energy of 
Armenza emphaszzes the zntegrahon of the fuel-energy complex ofArmenza wzth the resonal 
energy market on the baszc prznczple of new and mutually beneficzal economzc relations At 
present, Armenza exports to Georgra 80-I 00 MW of electrzczty Negohatrons for the organzzatzon 
of reverse power wlth Iran and Turkmenzstan are zn progress, as well as the tramzt of electrzczty 
fiom Iran to Georgra through Armenzan trammzsszon network " 

The GoA should develop and publish a comprehensive national energy policy clearly indicating 
the future direction of energy reforms in Armenia T h s  national policy should focus on the 
process and scope of transfomng state-owned energy enterprises into fully corporatized and 
urivatized companies As part of this policy, the government should outline the steps that it 
intends to take concerning the development of the fuel markets within the country In addition to 
clmfying restructuring goals and implementation plans, the national energy policy should also 
include 

t A re-evaluation of the current reform plans for the fuel sectors The efforts to reform the 
fuel sectors should be brought in line with the vision for the reform of the entire energy 
industry 

t An emphasis on reducing the role of the State in energy production and management in 
favor of the private sector Privatrzation of state energy industries should be seen as a 
method for Improving management, attracting Investment and encouraging development 
of the energy industry 

t A plan to restructure the State energy lnstltutlons to reflect a focus on pollcy formation 
and regulation rather than setting production targets and directing investment decisions 

t A plan to improve policy coordination between the various energy sectors Grouping all 
state-owned energy enterprises (including Armoilproduct) under the Ministry of Energy 
before corporatlzing and then privabzing them may be part of this process 
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b Creating a time line establishing milestones and dates for achieving the goalsoutlined in 
the policy A tlme llne wlll help to visually organize the sequencing of reform activities 
and add to the coordination of the reforms between the various energy sectors 

b Establish greater transparency in the reform process by publicizing forecasts and 
restructuring plans 

Price Fuel by Heat Content, not Welght or Volume If the government continues to regulate 
fuel prices, it should price fuels based on heat content rather than weight or volume International 
fuel prices tend to reflect the heat content since fuel value is related to its ability to produce heat, 
adjusted for special qualities or diseconomes associated with each fuel (e g , ease of handling, 
associated pollutants, etc ) 

Corporatlze and Regulate Rall Transportation The state ralroad monopoly in Armenia 
should be separated from the Minlstry of Transportation, corporatized and allowed to operate as 
an independent business entity Ralroad operations need to be commercialized to transform the 
ralroad from an aling, loss-malung enterprise Into a financially vlable and self-sustanlng 
company Since the ralroad will most likely reman a monopoly, it should be regulated by an 
Independent comrmssion m order to protect customers from monopoly abuses and ensure 
satisfactory service Rail tariffs should be based on the actual cost of service The tariffs should 
reflect all ra l  transportation costs, including capital costs to ensure that the ralroad has funds 
avalable for future expansion and rehabilitation Regulations should place greater liability on 
shippers for the cargo that they transport between fuel suppliers and consumers 

Increase Cooperation with Donors The government of Armenia should continue to expand its 
close relations wlth donor nations and ~nternational lending institutions to develop, finance and 
implement energy reform and development programs International donor agencies and lending 
institutions may be sources of financing and expertise for many of the inltiatlves highlighted in 
thls section, including creating a national energy policy, corporatizing and privatizing state- 
owned fuel enterprises, conducting needs assessments and procuring equipment, improving legal 
documents and contracts, and enhancing general operating procedures In addition, assistance 
may be valuable in areas which are not mentioned in thls section, such as 

Attracting private investment and preparing investment promotion materials for the 
energy sector, 

t Providing small buslness seed money to private fuel marketers and developers 
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There are a number of inter-related recommendations that the government should undertake to 
give the power plants more control over fuel procurement activities In addition, there are several 
recommendations which the power plants can implement themselves to take more control over 
the fuel procurement and delivery process 

Allow Power Plants to Procure Their Own Fuel Individual power plants should be given the 
authority to procure their own fuel supplies As part of the restructuring process, the individual 
power plants are being given more decision-malung freedom and operational independence from 
Armenergo The plants will be held increasingly accountable for lowering their costs and 
becoming financially viable enterprises However, the plants have not yet been given complete 
authority to make their own fuel procurement decisions and establishing direct contracts with 
fuel suppliers Since fuel procurement is the single largest cost of operating a thermal power 
plant, plant management must have control over fuel procurement in order to control operating 
costs It is strongly recommended that the government establish a time frame to quickly 
transferring fuel procurement authority to the individual power plants This transfer of authority 
must be legally bindlng and clear to all parties 

Pay Power Plants for the Full Value of the Electr~crty Generated In order to enable the 
power plants to procure their own fuel supplies, Armenergo must pay the power plants for the 
full value of the electricity they generate Currently Armenergo only transfers payments to the 
power plants to cover operations, maintenance, and overhead costs, whle retaning much of the 
proceeds from the supply of electric power for the procurement of fuels for the entire industry 
The funds for fuel procurement costs must be transferred to the power plants if they are to control 
their own fuel procurement 

Shift Electricity and Fuel Forecasting Responsibilities to the Power Plants Responsibility 
for forecasting fuel requirements should be transferred to the thermal power plants from the 
Ministry of Energy Forecasting and planning should be based on actual market demand forecasts 
guided by the principle of profit maximization The power plants should base fuel consumption 
forecasts on the plant's estimates of anticipated generation as determined by the expected market 
demand In order to cany out such forecasts the power plants will have to enhance their 
forecasting capablll tles and increase their market analysls tools The Ministry can conduct ~ t s  
own independent forecasting, but rt should rellnqulsh control over the distribution of fuel based 
upon ~ t s  forecasts 

Contlnue to Increase Cash Collect~ons In order to take control over the fuel procurement 
process, the thermal power plants must have adequate cash reserves to conduct competitive fuel 
procurement Without cash, the power plants will be forced to engage in ~nefficient, non- 
monetary means for acquiring fuel Increasing cash reserves for fuel purchases at the thermal 
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power plants will require a major improvement in the overall collection rate by Amenergo and 
the transfer of a fair proportion of such revenues to the power plants 

Adopt Competitive Procurement Procedures To ensure that they are receiving the highest 
quality fuel at the lowest price, the power plants should adopt international competitive 
procurement procedures to create competition among fuel suppliers to meet thelr fuel needs 
Western assistance can be leveraged in traning power plant officials to conduct competitive 
tenders The government can encourage a transition to competitive procurement by promoting 
the development of competition in the fuel sectors 

Improve Fuel Contracting Procedures Armenian power plants should draft their own fuel 
supply contracts By uslng their own fuel contracts, the power plants can dictate the fuel 
amounts, quality and other related terms to meet their own needs Among other issues, contracts 
should clearly state dellvery dates, qual~ty parameters, and ensure pricing based on heat content, 
not weight or volume The plants can also use penalties andfor premums to their advantage to 
acquire the best quallty fuel at a clearly stated price Contracts can be patterned after those used 
by Western power plants, talored to adhere to the Armenian legal code Technical assistance can 
be integral in traning and assisting Armenian power plant officials on internat~onal fuel 
contracting and negotiating procedures 

Improve Fuel Testing Facil~ties In order to realize the benefits of improved contractmg, the 
thermal power plants must have the abillty to properly test and analyze the fuel that they receive 
from suppl~ers Each plant should ensure that its fuel testing equipment is sufficient to prov~de 
trmely and accurate fuel quality information Donors may be employed in financing and 
supplying the technical expertise to conduct an assessment of the fuel testlng equipment needs of 
the power plants 

If modernizing the fuel testing labs at each power plant proves too costly, a slngle moblle testlng 
fac~lity could be created to handle all the testing needs of the power plants Because there are 
only three thermal power plants which are relatively centralized, only two of which are presently 
operating, one mobile laboratory could servlce all the plants This mobile laboratory could be 
owned and operated by the power plants collectively, or ~t could be run as an independent 
company 

Increase Mazut Reserves Mazut levels at the Armenian thermal power plants are extremely 
low and prov~de little, if any, cushlon in the event of a termlnatlon of gas supplies To ensure that 
the power plants are able to operate if their primary fuel supply (natural gas) is cut off, the 
thermal power plants should mantan adequate mazut reserves The exact size of the reserves 1s 
subject to further analys~s, but an Initial target of 30 days supply is recommended International 
lendlng institutions mght provide financing for the purchase of fuel reserves The World Bank 
extended financing for this type of program in Ukralne in 1997 I 
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Lease Mazut Storage Capac~ty As independent market oriented enterprises, the thermal power 
plants should look for ways to leverage the assets that they possess to enhance or create new 
revenue streams One potential source of revenues that could be used to finance mazut purchases, 
is leasing unused mazut storage capacity to private mazut traders Private mazut traders lack 
access to storage capacity At the same time the cash-strapped power plants have considerable 
excess mazut storage capaclty With the addition of equipment at the mazut storage facilities to 
allow for the loading of mazut onto ralroad tanker cars, the power plants could lease their 
storage capacity to private mazut traders In return the plants could either take payment in cash or 
mazut The power plants could also include provisions giving them the right to utilize the mazut 
in storage, at a fair-pnce, in the event of a fuel emergency Thls scheme would increase the 
plants' relative mazut reserves, but only require the plant to incur the cost of these reserves when 
they are needed 

6.3 MAZUT AND PETROLEUM RECOMMENDATIONS 

As part of the general econormc reforms in Armenia, the government should reduce its role in the 
production, import, pncing and distribution of petroleum products in favor of private sector 
enterprises The following recommendations are amed at increasing the role of the private sector 
in the mazut and petroleum industries 

Corporatize/Pr~vat~ze State Mazut Import Enterprises In order to reduce the role of the state 
in the mazut market, the state mazut import agencies should be corporatized and then pnvatized 
withn a relatively short time frame Armturtrade and Armo~lproduct should be separated from 
their respective Ministries and elther disbanded or corporatized as independent business 
enterpnses with the Intent of privatizing them as qulckly as possible Technical asslstance may be 
valuable in t h s  process to develop a sound policy and strategy for corporatization and 
privatization 

LeaseIPrivat~ze Mazut Storage Facll~ties The government should allow prlvate firms to have 
access to State mazut storage facilities State importers currently have a clear advantage over 
private importers due to thelr control over storage facilities This advantage distorts competition 
and limits the impact of the private sector in the mazut market To ensure f a r  competition, the 
government should allow all parttes to have access to mazut storage facilities at a reasonable 
price The government should also conslder privatlzlng ~ t s  mazut storage facllltles as part of the 
larger commerclallzatlon of the petroleum Industry 

Increase Mazut Sourclng and Transportation Options As a landlocked country, Armenla is 
dependent on its rail links with other countries for access to external mazut supplies The loss of 
many of these connections in the past years has severely reduced the supply options avalable to 
the power plants and to the country as a whole Armenia is vulnerable to disruptions in fuel 
deliveries along its primary supply route from Georgia The Armenian government should 
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undertake actlvlties to increase the country's import options Re-estabhshlng trade relations with 
Azerbqan and Turkey would immediately increase Annenla7s supply and transportation options, 
but reconcil~ation wlth Azerbaijan appears unlikely at the present time As a long-term strategy, 
Armenla may have to construct Infrastructure links (ral lines andlor gas pipelines) to Iran 
International financing for projects establishing links in the south to Iran would be largely 
unavalable due to Iran's status in the international community However, the tremendous 011 and 
natural gas reserves In Iran, as well as the existence of natural gas trunklines relatively close to 
the Armen~an border make Iran a potentially valuable fuel supply source for Armenla 

The following recommendations are intended to support creat~on of a competitive national gas 
market 

Promote Gas Import Market Compet~tion It is recommended that the authority to Import gas 
be granted to any interested and qualified party The Russian-Armenian joint venture should not 
become the sole gas importer for Armenia Other Armen~an companies should be allowed to 
make independent contracts for gas supply with other producers linked to the Russian pipeline 
network Moreover, the power plants themselves, as the country's largest gas consumers, should 
be allowed to directly contract with suppliers and negotiate their delivery, quality and pnce 
specifications 

Establish an Independent System Operator for the Gas Transmission System The 
Haitransgas State Enterprise should become the independent system operator for the transmssion 
system in Armenia Hatransgas should be corporatlzed and operated as an independent 
enterprise with its actlons regulated by the Energy Regulatory Commission As the country's gas 
transit monopoly, Transgas should operate under an open access regime, allowing all gas 
suppliers access to the transmssion system Transgas should also continue to manage the gas 
storage facilities since these assets are an Integral part of the transmission system and necessary 
for mamtaning pipeline pressure 

Spin Off Ancillary Enterprises Separation of non-core enterprises and actlvlties from the 
primary gas enterprises should take place Candidates for this process include Armgasprom's 
~nterests in gas equipment manufacturing, butane marketing, automotive gas, high pressure gas 
maintenance, and other non-core business activities (farms, schools, apartments) 
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The coal markets are of little Importance at present for the Armenian thermal power plants, 
nonetheless operations could still be improved within the coal industry Our recommendations 
support further privatizabon 

Support the Privatization of the Coal Industry The Armenian government has taken 
appropriate steps to prrvatize the operations of the formerly state-owned coal import enterprise 
The government should also consider privatizing coal exploration activities within the country 
Currently, the Ministry of Environment and Underground Resources has authonty over coal 
exploration However, with lirmted financial resources, there is llttle that the Ministry can do in 
terms of sophisticated exploration activities and mne  development The government should 
consider selllng exploration and production rights to private firms to explore for coal deposlts 

Coal's niche market will most likely reman in low-grade heating application, such as residential 
heating, where it must compete with wood The Armenlan government may choose to promote 
the consumption of coal due to deforestation associated with the growing use of wood within the 
country 

The Armenian energy sector IS recovering from the extreme fuel crisls that persisted in the early 
1990s The branches of the domestic fuel industry are transfomng themselves to address future 
challenges to meet growing demand for energy The individual fuel sectors are only in the early 
stages of this restructuring process This is thus an Important time for the Armenlan government 
and the donor community to gulde the industry toward a market-oriented direction Some of the 
major obstacles that must be addressed in this process have been highlighted in this report 
Further analysis is recommended, at the plant and enterprrse level, to identify more detailed 
potential solutions to the issues set forth in this report, and to support development of Armenian 
fuel markets in a manner that promotes continued growth of the power sector and the economy as 
a whole 


