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The Office of Energy and Infrastructure

The Agency for Intemnational Development’s Office of Energy and Infrastructure plays an
increasingly important role in providing innovative approaches to solving the continuing energy crisis in
developing countries. Three problems drive the Office’s assistance programs: high rates of energy use
and economic growth accompanied by a lack of energy, especially power in rural areas; severe financial
problems, including a lack of investment capital, especially in the electricity sector; and growing energy-
related environmental threats, including global climate change, acid rain, and urban air pollution.

To address these problems, the Office of Energy and Infrastructure leverages financial resources
of multilateral development banks such as The World Bank and the InterAmerican Development Bank,
the private sector, and bilateral donors to increase energy eificiency and expand energy supplies, enhance
the role of private power, and implement novel approaches through research, adaption, and innovation.
Thes: approaches include improving power sector investment planning (“lease-cost” planning) and
encouraging the application of cleaner technologies that use both conventional fossil fuels and renewable
energy sources. Promotion of greater private sector participation in the power sector and a wide-ranging
training program also help to build the institutional infrastructure necessary to sustain cost-effective,
reliable, and environmentally-scund energy systems integral to broad-based economic growth.

Much of the Office’s strategic focus has anticipated and supports recently-enacted congressional
legislation directing the Office and A..LD. to undertake a "Global Warming Initiative" to mitigate the
increasing coi.aibution of key developing countries to greenhouse gas emissions. This strategy includes
expanding least-cost planning activities to incorporate additional countries and environmental concems,
increasing support for feasibility studies in renewable and cleaner fossil energy technotogies that focus on
site-specific commercial applications, launching a multilateral global energy efficiency initiative, and
improving the training of host country nationals and overseas A.LD. staff in areas of energy that can help
to reduce expected global warming and other environmental problems.

To pursue these activities, the Office of Energy and Infrastructure implements the following six
projects: (1) The Energy Policy Development and Conservation Project (EPDAC); (2) The Biomass
Energy Systems and Technology Project (BEST); (3) The Renewable Energy Applications and Training
Project (REAT); (4) The Private Sector Energy Developaient Projezt (PSED); (5) The Energy Training
Project (ETP); and (6) The Energy Technology Innovation Project (ETTP).

The Office of Energy and Infrastructure helps set energy policy direction for the Agency, making
its projects available to meet generic nceds (such as training), and responding to short-term needs of
A.LD.’s field offices in assisted countries.

Further information regarding the Office of Energy and Infrastructure projects and activities is
available in our Program Plan, which can be requested by contacting:

Office of Energy and Infrastructure
Bureau for Research and Developrient
U.S. Agency for Intemational Development
Room 508, SA-18
Washington, D.C. 20523-181G
Tel: (703) 8754052
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ASSESSMENT OF THE CONDITION OF THE ELECTRIC
AND DISTRICT HEATING SECTOR IN MONGOLIA

Summary

The Consultant visited Mongolia between January 14 arnc January
24, 1992. Had interviews with officials from the Miristry of
Power and Fuel and site visits to assess the condition of the
electricity/hot-water system of the country.

The power system consists of: a Central Energy System (CES)
of five coal-fired plants generating electricity and hot water
for the heating system, with a total installed capac1ty of 788
MW, integrated into a single grid serving six provinces with
60% of the total populatlon, and small diesel generators in
the other ten provinces.

The transmission system consists of 220, 110 and 35 kilovolt
lines. There is a 220 kilovolt line between Mongolia and the
former USSR, which was used until recently (1991) to import
power in order to assist the Mongolian system during peak load
periods (to reduce the oscillation of frequency, which is an
1mportant parameter of electric systems). This tie line is no
longer in operation; Mongolia does not have the hard curreancy
requested by the Russians to pay for power.

The plants in the Mongolian CES are operatlng normally from
the mechanical and electrical points of view. Ruling out a
major equipment breakdown, they should be able to operate for
the rest of the winter season.

Some spare parts have been made available to the CES through
US$ 10.0 million grant from the U.S. Government to the
Government o. Mongolia in 1late 1991. A total of US$ 3.5
million worth of spare and supplies have been purchased and
are already in Mongolia.

Additional essential supplies and spare parts are still needed
for the winter season, with an estimated cost of US$ 2.5
million.

The single most important issue concerning the continuity of

operation of the electricity/hot water system in Mongolia for
the winter season of 1992 is the appropriate supply of fuels,
both coal and "mazout".

The supply of ccal to the CES plants has declined due to
problems in the coal-mining operations. It has not yet been
reduced to critical amounts but there is uncertainty within
the coal mining sector as to whether +he already low levels of
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supply can be maintained, considering equipment conditions and
the lack of spare parts.

The required supply of coal to the plants normally coscillates
between a normal value of 355,000 metric Tons and a "minimum"
value of 422,000 metric Tons for the month of January (this
range is a function of outdoors temperature and how much
electric load can be shed); this is equivalent to a supply of
between 5635 and 6698 train carlocads total for the month (182
and 216 carloads per day, respectively). Present supplies are
5533 carloads/month (178 carloads/day), or 18% below the
"normal" value and 2.2% below the '"minimum" value.

The present reserve of "mazout" fuel (7-10) days of full load
operation) is very low; no hard currency seems to be available
to the power sector to pay for additional imports from Russia
to increase the reserves. It has been indicated that urgent
negotiations are being carried out in Moscow to find a
solution to the situation.

Diesel fuel o0il can replace "mazout"; hLowever, the present
situation of lack of hard currency would be equally valid for
the purchase of diesel fuel.

The coal mining sector requires spare parts and supplies for
a minimum of US$ 5.6 million for the winter period of 1992.
Reliability of the coal mining operations is considered very
low by officials in the coal mining sector.

A high-level Commission has been appointed by the Government
to deal with the present situation in the energy sector.
This Commission is entitled to take necessary or possible
measures within the existing constraints.

According to Ministry of Energy officials the progressive
steps would be:

(a) Further shedding of load; there is some room to offset
further declines in the supply of coal by way of power cut-
offs. In the worst-case situation, a minimum of 170 MW would
have to be generated in order to supply vital industries
(viz., hospitals, food processing plants, etc).

(b) Further reductions in the heating water temperature, but
not below the minimum required to maintain the 12-14°C
temperature inside the dwelling.

(c) Diverting whatever coal available to maintain the power
system and preserve the heating water supply for as long as
possible (this decision was confirmed by officials responsible
for the coal-mining operations).
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(d) Moving the population now living in apartmants heated by
the CES to typical Mongolian felt houses ("gears"), of which
it is claimed that there are around 50,000 in the Ulaanbaatar
area. This would entail mobilizing 131,000 persons now living
in apartments heated by the CES, and an additional 77,000
persons living in dwellings heated from local hot water plants
if these are also depriveé of coal.

The scheme presently in use for load-shedding seems fair to
the extent that it includes all consumers in all districts
with the exception of a few Gevernment: services such as hospi-
tals, the Post Office, the Government House and Department
Stores, which are exempted from power cut-offs; the Police is
supplied from the same circuit as the Government House and
thus it is not cut off from service. Army installations are
included in the load-shedding program, but they rely on their
own diesel generators during the periods of load shedding.

The only action that appears feasible in the short term (until
the end of the winter season) to alleviate the situation
existing in the power sector of Mongolia seems to be the
acquisition of hard currency for:

(a) Purchasing "mazout" fuel for the remainder of the winter
season; it is estimated that a total of 37,965 metric Tons are
required for the first two quarters of 1992, with an estimated
cost between US$ 5.32 and 6.84 million. If "mazout" should
not be available from its Russian sources for reasons other
than the required payment in hard currency, purchase an
equivalent quantity of diesel fuel.

(b) Purchasing some "essential" materials and spare parts
required by the power sector for the remainder of the winter
season of 1992, estimated to cost US$ 2.5 million.

(c) Obtaining urgently needed spare parts for the coal-mining
operations in order to prevent the further deterioration of
coal supplies to the power sector. It is estimated that US$
5.6 million are regquired.



MONGOLIA

REQUIREMENTS OF "MAZOUT" FUEL FOR THE POWER /HOT-WATER SYSTEM
(Measured in tanker cars carrying 10,000 gals. each)

PLANT

Powar Plant No. 2

Power Plant No. 3

Power Plant No. 4

Darhan

Erdenet

Sainshand Heating Plant

Choibalsan

Choir Heating Plant
TOTALS

Average tankers/day

I

4.4
86.4
202.2
17.6
26.4
54.1
6.6
306.2
702.9

7.7

QUARTER
II III IV
4.4 4.4 4.4
51.3 52.7 60.0
175.8 158.2 190.5
l6.1 13.2 11.7
20.5 20.5 20.5
16.0 ==== =~===-
3.5 5.1 5.3
124.8 _52.5 293.0
412.4 306.6 585.4
4.5 3.3 6.4

YEAR
TOTAL

17.6
250.4
726.7

58.6

87.9

70.1

20.5

176.5
2008.3

5.5

NORMAL REQUIREMENTS OF COAL FOR THE POWER PLANTS
(Measured in railroad carloads)

PLANT

Power Plant No. 2
Power Plant No. 3
Power Plant No. 4
Darhan
Erdenet

TOTALS

Average carloads/day

Jan

349.2
1825.4
3412.7

682.5

428.6

6698.4

216.1

Feb

285.7
1619.0
3206.3

634.9

396.8

6142.7

211.8

Mar

333.3
1634.9
3381.0

666.7

412.7

6428.6

207.4

TOTAL

968.2
5079.3
10010.0
1984.1
1238.1

19279.7

211.9



MONGOLIA
POWER STATIONS IN THE CENTRAL ENERGY SYSTEM

Power Station Unit No. 1Installed Dependable Commmissioning
Capacity Capacity Date
(MW) (MW)
Ulaanbaatar No. 2 1 6 December 1961
2 6 December 1961
3 12 December 1961
24 18
Ulaanbaatar No. 3 1 12 August 1973
2 12 December 1973
3 12 June 1974
4 12 December 1975
5 25 December 1977
6 25 October 1978
7 25 December 1978
8 25
148 125
Ulaanbaatar No. 4 1 80 October 1983
2 100 November 1984
3 100 December 1985
4 100 December 1986
5 80 February 1990
6 80
540 480
Darhan 1 12 October 1965
2 12 October 1965
3 12 October 1965
4 12
48 36
Erdenet 1 12 September 1987
8 December 1988
3 _8 _20 September 1989
Total 788 679
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ASSESSMENT OF THE CONDITION OF THE ELECTRIC
AND DISTRICT HEATING SECTOR IN MONGOLIA

Report by the Consultant

1. DPurpose: The Consultant visited Mongolia from January 14 to
January 24, 1992, with the purpose of: (i) assessing the condi-
tions of the existing steam plants’ installations and to provide
stop~-gap measures to better maximize their output, within the
limits established by existing financial 1limitations; (ii)
assisting the MPR authorities to formalize plans to allocate
fairly, among all user, curtailments of service when supply from
the plants cannot satisfy the load; and (iii) collecting pertinent
information to facilitate the establishment of the plans for the
subsequent year.

In carrying out his tasks the Consultant held interviews with:

Mr. Byambyn Jigjid - Minister of Fuel and Energy;

Mr. Olziibayaryn Gurjav - Senior Vice-Mirister for Energy;

Mr. Tumendembereliin Purevsuren - Head, Department Coal
Industry, Ministry of Fuel and Energy;

Mr. Seitiin Syezd - General Director, Mongolian Foreign Trade
Ccompany;

Mr. Avgaanzhambin Tserendorzh - General Director, Mongolian
Company "NUURS" P.L.C.;

Mr. Sereenengiin Jigjid Dorj - Chief Engineer, Energy Policy
Council of the Ministry of Energy;

Mr. Battsend Dava - Chief Engineer, Power Station No. 4; and

Mr. A. 3atkhishig - Head Director of the Central Power System,
MPR (Load dispatching center).

2. The Power System in Mongolia:

The Central Energy System provides electricity and heating
water to six provinces integrated into a single grid (60% of the
total population); the remaining provinces are supplied by local
diesel generators. In the Central Enerqgy System, power is produced
by five coal-fired plants: three are located in Ulaanbaatar, one
in the city of Darhan and one in the city of Erdenet. These plants
have cogeneration of electricity and pressurized steam; part cf the
steam goes to industrial use and the other is used to produce hot
water for the heating system.

The transmission system consists of 220 kV lines linking
Ulaanbaatar, Erdenet, Baga Nuur and Darhan, and 110 kV and 35 kV

1
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subtransmission lines. There is a 220 kV link with the former
Soviet Union; until the recent past (January 1991) this 1link was
used to import power from Russia (50-60 MW, 250-300 GWh per year)
in order to maintain frequency regulaticn during peak load periods
in Mongolia. At present there are no imports of power from Russia
for lack of hard currency to pay for them. In the absence of this
input, frequency oscillates between 49 and 50.5 Hz arcund the
nominal 50 Hz frequency at peak load with some "peak shaving" being
used to try to reduce frequency oscillations. Maximum load varies
between 500 MW during the winter and 320 MW during the summer,
while base load is around 60% of maximum load. 170 MW 1is the
minimum generation that will supp[ly essential services (hospitals,
food factories and heating plants).

Energy generation for 1990 was around 3000 GWh from coal-fired
plants and 300 GWh from diesel-fired generation.

3. Power Generating System Operation and Maintenance:

Investigations relating to the steam plants focused primarily
on the short-term reliability of operation and maintenance of the
plants (for the winter season of 1992).

Continuity of reliable operations of the steam plants for the
winter season of 1992 must consider {i) the availability of fuel
and (ii) the availability of materials, supplies and spare parts
for the short term.

3.1 Fuel Supply for Steam Plant Operation:

The most important factor for the continuous operation of the
steam plants during the winter season is the supply of fuel (both
coal and "mazout").

3.1.1 Coal:

The total requirements of coal for electricity and heating at
the five power plants for the first quarter of 1992 are between
355,000 and 422,000 metric Tons for the month of January; between
387,000 and 333,000 Tons for February; and between 34£,000 and
405,000 Tons for the month of March. The higher value in each case
corresponds to a "normal condition" in which peak-load shaving of
around 40 MW is performed because the system is not capable of
requlating frequency at peak load; the lower ("minimum condition")
values correspond to the situation in which load reductions of 80-
100 MW may be required.

For the month of January coal is being supplied to the power
plants at a rate of 336,000 Tons/month, 19,000 Tons/month below the
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quantity corresponding to the "minimum condition". At present coal
stockpiles maintained at the plant-sites represent a three-day
full-load operation reserve which would be depleted in the event of
a major disruption in the supply of coal.

Power Station No. 4 in Ulaanbaatar is now receiving 100
carloads of coal per day (the equivalent of 190,000 Tons/month),
but requires 105 carloads to generate at minimum conditions; Power
Station No. 3 receives 40 carloads (75,000 Tons/month) but requires
42 carloads for minimum conditions; and Power Station No. 2
receives 7 truckloads, but requires 8 carloads per day. Darhan
Power Station receives 25 carloads but would require 35 carloads;
Erdenet Power Station receives 12 carloads but would require 17.

Only two coal mines supply coal to power stations in the
Ulaanbaatar area: Sharyn Gol and Baga Nuur, since there are no
railway connections between the remaining fourteen mines and
Ulaanbaacar.

The absolute minimum supply of coal for the plants in order to
maintain essential electricity service and provide hot water to the
heating system are the following: Power Station No. 4, 80
carloads; Power Station No. 3, 40 carloads; Power Station No. 2, 7
carloads; Darhan Power Station, 25 carloads; and Erdenet Power
Station, 12 carloads.

At the time of the mission there was uncertainty as to whether
supplies will not deteriorate further in the very near future due
to problems in the mining of coal.

The decrease in the supply of coal to the plants is being
offset basically by frequent reductions of electric service. Load
shedding has recently been increased tc 50-60 MW; every consumer is
now cut off from service three times a week for a period of 1 1/2
hours each time or 4 1/2 hours per week total per ccnsuuner (the
frequency was only two times a week until January 14). Under
extreme conditions in electricity generation a minimum of 170 MW
must be supplied to the grid in order to maintain essential
services in the central area (hospitals, food factories, and
heating plant operations).

The temperature of water supplied to the heating system has
been established as a linear function of the outdoor temperature:
for an outdoor temperature of -10°C the hot-water temperature must
be 100°C and for an outdoor temperature of -39 C the hot water
temperature must be 150°C. Heating and hot water is provided by
heat interchangers at the buildings; the temperatures of the hot
water returning to the power plants are 60°C and 70°C for the two
conditions of outdoor temperature referred to above. If the supply
of coal to Power Station No. 4 drops below the indicated minimum of
80 carloads per day, the temperature inside the dwellings would
fall to between 12 and 14°C; it was indicated that 12°C is the

3
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absolute minimum temperature the population would accept. During
the period of the mission the outdoor temperature ranged between

=10°C and -15°C most of the time; the temperature of the hot water’

being fed into the system was between 90°C and the normal 100°C.

In addition to shedding more electric load if coal supply is
reduced still more, some reductionr in the hot water temperature can
be expected, prov1ded ambient temperature inside the dwellirgs does
not fall below 12°C.

It was indicated that in the Ulaanbaatar aresa there are forty-
six "furnaces", which are not supplied hot water from the major
plants of the CES, 1naependently burning 150,000 Tons of coal per
year for heating, also in the same area, there are around 50,000
families living in the typical Mongollan felt houses ("gears") who
are also 1ndependent from the CES since they kurn coal directly for
heating, consuming around 100,000 Tons per year.

Overall, for the whole of the country, the CES supplied
heating water to 131,000 persons: 77,000 in "self-heating", and
the rest of the population burning coal directly in "gears". 1In
the event of a collapse in the production of heatlng water from the
major CES plants during the winter season, the primary concern of
the Government would be the mobilization and safety of 131,000
persons. It was indicated that in such an event a last-resort
measure would be to move these persons with those living in the
typical "gears".

3.1.2 Mazout:

"Mazout" is a liquid fuel which has three basic uses: (a) for
the start-up of cold boilers before they can be fed with coal fuel;
(b) to sustain boiler combustion in the presence of low-quallty
coal; and (c) for the operation of the water heating plant at
Choir. 1t was indicated that "mazout" can be and has been replaced
occasionally by diesel fuel (which is lighter than mazout). When
requested for the chemical or physical composition of "mazout", the
Mongolians stated that the composition was unknown to them. Our
investigations in the U.S. showed that "mazout" is close to Bunker
C (ASTM #6).

Mazout has been traditionally supplied by the former USSR.
The "mazout" reserve is now ten days of operation (it must be
pointed out that this indicated ten day "reserve" of "mazout" was
not changed in the ten days of the mission in Mongolia); the
Russians refuse to provide any more mazout unless they are paid in
hard currency. It was indicated that a mission from Mongolia would
be in Moscow during the week of January 20 to try to negotiate
emergency deliveries of this fuel. In fact, during the closing
meeting with the Vice-Minister of Energy on the January 23, it was
confirmed that as late as the morning of that day, the Mlnlster had
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been in contact with the mission in Russia, which had not yet
achieved any positive results.

It is estimated that 24,000 metric Tons of mazout are required
for the first quarter of 1992; of this total, 150 Tons are required
by Power Station No. 2; 2,850 Tons by Power Station No. 3; 6,900
Tons by Power Station No. 4; 600 Tons by the Darhan Power Station;
and 900 Tons by th2 Erdenet Power Plant. The remaining require-
ments are distributed as follows: 1,845 Tons for the heating boiler
at Sainshand; 225 Tons for the Choibalsan power plant; and 10,450
Tons (by far the largest share) for the heating boiler at Choir.

For the remaining quarters of 1992, mazout requirements are
estimacted at: 14,045, 10,465 and 20,580 Tons, respectively, with
the total annual requirement at 69,010 Tons. With a cost between
US$ 140 and 180/Ton, annual requirements amount to between USS$ 9.66
and 12.4 million.

3.2 Load dispatching operation:

There is a centralized load dispatching center in Ulaanbaatar
which controls load dispatching for the city. Baga Nuur, Erdenet
and Darhan. In addition, three other small cities as well as six
other provinces, have small load dispatch centers.

Although the center in Ulaanbaatar controls the power stations
in the Central Energy System, no least cost on-line dispatching of
plants is performed. Efficiency calculations are performed ex-post
on a monthly basis citing heat content of 3,200 kCal/kg for coal
from the Baga Nuur coal mine (costing 101 tugriks at the elasctric
plant site in Ulaanbaatar) and 3,800 kCal/kg from the Sharyn Gol
mine (costing 124 tugriks in Ulaanbaatar). It was indicated that
the overall efficiency for the power plants (considering the
efficiency of boilers, turbines and generators) were: (a) 35% for
Power Station No. 3; (b) 37% for Power Station No. 4; (c) 29% for
Power Station No. 2; (d) 32-34% for Darhan Power Station; and (e)
32~34% for the Erdenet Power Station. These values seem to be too
high. The average cost per kWh generated was given as 0.12 tugrik
for 1990 (no figures iad yet been calculated for 1991), with an
average sale price of 0.18 tugrik/kWh in 1990, which was increased
to 0.35 tugrik/kWh in 1991.

System supervision is performed by monitoring parameters of
plants, lines and substations transmitted by line-carrier to the
dispatch center. However, there is no remote-controlled operation
of plants, transmission lines or substations.

Any and all operations performed on system components such as
transmission~line breakers or substation feeder breakers, for
example, are performed locally and manually by personnel assigned
permanently to the operation points.
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In the event of a system perturbation or of load shedding
operations, a telephone communication is established between the
dispatching center operatoss and the local personnel, either to
verify the status of the equipment or to perform the breaker
operations required to shed or to recover loads.

2.3 Spare Parts and Supplies for Power Plant Operation and
Maintenance:

The power plants system is presently operating without major
problems and, ruling out a major equipment breakdown, can be
expected to continue to do so through the rest of the winter
although some additional supplies and materials are required. Of
course, the major issue relating to the continuity of the operation
of tne system is and will continue to be the reliability of fuel
supplies (coal and mazout).

A United States Covernment grant of US$ 10 million was
received last year by the Mongolian Government. Of this total, the
amount of US$ 3.5 million was allocated for the procurement of
spare parts for the electricity sector. These spares, which have
already been received include: spare parts for station transform-
ers, metering equipment, turbines, pumps, electric motors, heating
equipment, diesel generators, as well as high quality cement for
boilers, electric mctors, bearings, D.C. motors, chemicals, engine
oil, welding electrodes, high pressure tubes for boilers, etc.

It was indicated that other materials and supplies are
required for the first quarter of 1992. The Consultant was
provided with a list of "urgently needed materials for the energy
branches" including chemicals, boiler maintenance supplies (sheet
metal, tubing, bricks), electrodes, etc., with an estimated total
cost of US$ 2.5 million (See Attachment, which lists the requiied
materials and the corresponding suppliers).

The equipment installed in the Mongolian power system is of
Russian manufacture. Hence operation and mazintenance supplies and
spares have always besn produced or manufactured in the former
Soviet Union. When a 1list of the equipment and spare parts
suppliers was requested, it was indicated that it is limited to the
following sources:

(a) For boilers used at Power Station No. 3, model DBK3-75-
39), the Bielogorod Boiler Factory located near the city
of Nartov); for model DbK3-220-110, the Barnaul Boiler
Factory located near Krasnoyarsk.

(b) For turbines used at Power Station No. 3: model PT [IT-12-
35, the Kolujskii Turbine Factory, near Moscow; model PT
[ 29-90, the Uralskii Turbine Factory near Ekaterin-
barg.



(c) For Boilers used at Power Station No. 4, model BK3-420-
110, the Barnaul Boiler Factory near Kravsnoyarsk.

(d) For turbines used at Power Station No. 4, model [IT-80-100
and model T-100, the Leningrad Metal Factory at Saint
Petersburg.

Mongolian officials claim that the Russians are capable and
willing to deliver spare parts and supplies if they are paid for in
hard currency. They also claim that the power sectcr does not have
any hard currency whatsoever to purchase spare parts ard supplies.

In terms of personnel for operation and maintenance personnel,
electric sector officials consider that the number and quality of
personnel available is sufficient for operation, repairs and
maintenance of the existing equipment, although some training is
required. On-site training was provided by the Russians; in their
absence, the Mongolians lack the required trainers and training
facilities.

3.4 Power Sector Planning:

Planning for the power sector in Mongolia includes:

(a) Rehabilitation of the pulverized coal system used for the
boilers in Power Station No. 4. It is expected that US$ 40
million from the Japanese Government will finance this
rehabilitation, planned for 1992-1993.

(b) Reconstruction of Power Station No. 4, shifting from coal
from the Sharyn Gol mine to coal from the Baga Nuur mine. The
source of coal will be changed because both the production and
the reserves at Sharyn Gol are low. The shift from the brown
coal from one mine to the stone coal of the other will require
the reconstruction of boilers at Power Station No. 4. At
present a study funded by TDP is being done by United Engi-
neering and Construction (USA).

(c) Renovation of the Darhan Power Station. Date not yet
defined. No changes are planned for power Station No. 2 or
the Erdenet Power Station.

(d) Development of a hydro power station at Egingol. No
feasibility studies have yet been prepared for this project;
it is expected that financing from the Asian Development Bank
will be made available for this purpose.

(e) Future development of a new 300~-600 MW coal-fired plant
at the Baga Nuur coal mine.



4. Coal Mining Sector:

There are nnw sixteen coal mines in Mongolia; two are
underground mines and the remaining fourteen are open pit mines.
The annual production is around 8.0 million metric Tons. In 1989,
8.1 MTons were produced; 8.3 MTon in 1991. Production planned for
1992 is 8.0 MTon. Around 4.6 MTon are used by the power plants;
2.6 MTon by other boilers for hot water production in Ulaanbaatar
and the provinces; 0.4 MT are used by industry, and the remaining
production are used for heating of the felt houses typical to
Mongolia both in Ulaanbaatar and the provinces ("gears"), of which
it was indicated that there are 50,000 in the area around Ulaanbaa-
tar.

For the coal mining operations it was indicated that an
estimated 40% of the dump trucks are down for lack of spare parts;
40% of the locomotives are down either for lack of spares or fuel;
and that there is a need for bulldozers and excavators. Coal
mining officials appear to be very pessimistic regarding the levels
of coal production that can be maintained in the short term, in
view of the deterioration of the existing equipment and the lack of
spare parts for maintenance.

No spares have been supplied for the last two years; an order
for US$ 25 million was placed with the Russians in July 1991 with
no deliveries made so far, Mongolian officials indicate that the
suppliers have indicated that they are capable and willing to
deliver on short notice, but that they will unable to do so unless
payments are in hard currency (U.S. dollars). A list of minimum
"essential spare parts" (required for the winter of 1992) with a
cost of US$ 5.6 million has been prepared (See Attachment); a list
of all main spare parts and equipment required for the same period
totals US$ 24.7 million (See Attachment).

The present reserve of dynamite, a material critical to the
coal mining operations, now stands at 2 1/2 months of operations.
Dynamite reserves are not a constraint for coal production for the
immediate future.

When questioned about the possibility of transferring to the
electric/hot-water system whatever coal should be available in
order to preserve the electricity-heating system in the event of
even more serious declines in coal production, coal mining
officials responded that this would indeed be the case, that the
Government has already taken such a decision in principle.



5. High-level Emergency Commission:

To deal with the present situation in the energy sector the
Government has appointed a high-level Commission consisting of:

Mr.
Mr.

B. Jigjid - Minister of Fuel and Energy, as Director
Orchirjav - Collaborator of the Government, as Secretary

Members:

Mr.
Mr.
Mr.
Mr.
The
The

Amarsaikhan, Mayor of the city of Darhan
Ganbold, Vice-Mayor of Ulaanbaatar
Romorbaatar, Vice-Minister of Fuel and Energy
Misha, Vice-Minister of Fuel and Energy
Deputy Chairman of the Police Board
Vice-Minister of Law

It is the responsibility of this Commission to monitor the
evolution of the situation and to take whatever measures are re-
quired or possible within the existing limitations.

6. Conclusions:

1.

The single most important issue concerning the continuity
of operation of the electricity/hot water system _in
Mongolia for the winter season of 1992 is the appropriate
supply of fuels, both coal and "mazout".

The supply of coal has not yet been reduced to critical
amounts but there is uncertainty, even within the coal
mining sector, as to whether the already low levels of
supply can be maintained, considering equipment condi-
tions and the lack of spare parts.

The present reserve of "mazout" fuel is already critical
specially since no hard currency seems to be available to
the power sector to pay for additional imports from the
CIS to increase the reserves. It has been indicated that
urgent negotiations are being carried out in Moscow to
find a solution to the situation.

Diesel fuel oil can replace "mazout"; however, the
present situation of 1lack of hard currency would be
equally valid for the purchase of diesel fuel.

The coal mining sector requires spare parts and supplies
for a minimum of US$ 5.6 million for the winter period of
1992. Reliability of the coal mining operations is
considered very 1low by officials in the coal mining
sector.



10.

Ruling out a major equipment breakdown, the power system
can operate during the winter season, thanks to the
availability of some spares and supplies purchased with
USS$ 3.5 million allocated to the power sector from a 1991
United States Government grant of US$ 10 million.

However, Mongolian power sector officials consider that
spare parts and supplies costing an additional amount of
US$S 2.5 million are still required.

A high-level Commission has been appointed by th2
Government to deal with the present situation in the
energy sector. This Commission is entitled to take
whatever necessary or possible measures within the
existing constraints.

According to Ministry of Energy officials the progressive
steps would be:

(a) Further shedding of load to the population; there is
some room to offset further declines in the supply of
coal by way of power cut-offs. In the worst-case situa-
tion, a minimum of 170 MW would have to be generated in
order to supply vital industries (viz., food processing
plants).

(b) Further reductions in the heating water temperature,
but not below the minimum required to maintain the
temperature inside the dwelling below 12-14°C.

(c) Diverting whatever coal is availabie to maintain the
power system and preserve the heating water supply for as
long as possible (this decision was confirmed by offi-
cials responsible for the coal-mining operations).

(4) Moving the population now 1living in apartments
heated by the CES to typical Mongolian felt houses
("gears"), of which it is claimed that there are around
50,000 in the Ulaanbaatar area. This would entitle
mobilizing 131,000 persons now living in apartments
heated by the CES, and an additional 77,000 persons
living in dwellings heated from local hot water plants if
these are also deprived of coal.

The scheme presently in use for load-shedding seems fair
to the extent that it includes all consumers in all dis-
tricts with the exception of a few Government services
such as hospitals, the Post Office, the Government House
and Department Stores, which are exempted from power cut-
offs; the Police is supplied from the same circuit as the
Government House and thus it is not cut off from service.

io0



Army installations are included in the load-shedding
program, but they rely on their own diesel generators
during the periods of load shedding.

11. The only action that appears feasible in the short term
(until the end of the winter season) to alleviate the
situation existing in the power sector of Mongolia seems
to be the acguisition of hard currency for:

(a) Purchasing "mazout" fuel for the remainder of the
winter season; it is estimated that a total of 37 965
metric Tons are required for the first two quarters of
1992, with an estimated cost between US$ 5.32 and 6.84
million. If "mazout" should not be available from its
Russian sources for reasons other than the required
payment in hard currency, purchase an equivalent quantity
of diesel fuel.

(b) Purchasing some "essential"” materials and spare
parts required by the power sector for the remainder of
the winter season of 1992, estimated to cost US$ 2.5 mil-
lion.

(c) Obtaining urgently needed spare parts for the coal-
mining operations in order to prevent further deteriora-
tion of coal supplies to the power sector. It is
estimated that US$ 5.6 million are required.

8. Comment:

The Consultant endured considerable difficulties and loss of
time during the interviews and site visits because of the extremely
poor capabilities of the translators. The situation became almost
pathetic when dealing with technical topics or terms proper to
electric power systems. This comment has no other purpose than
pointing out the need of improving this aspect for the benefit of
future missions to Mongolia.

Juan Barnes G.
January 30th, 1992
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MONGOLIA

POWER STATIONS IN THE CENTRAL ENERGY SYSTEM

Power Station Unit No. Installed Dependable Commmissioning
Capacity Capacity Date
(MW) (MW)
Ulaanbaatar No. 2 1 6 December 1961
2 6 - December 1961
3 12 Dec~mber 1961
24 18
Ulaanbaatar No. 3 1 12 August 1973
2 12 December 1973
3 12 June 1974
4 12 December 1975
5 25 Decembexr 1977
6 25 October 1978
7 25 December 1978
8 25
148 125
Ulaanbaatar No. 4 1 80 October 1983
2 100 November 1984
3 100 December 1985
4 100 December 1986
5 80 February 1990
6 -80
540 480
Darhan 1 12 October 1965
2 12 October 1965
3 12 October 1965
4 ~12
48 36
Erdenet 1 12 September 1987
2 8 December 1988
3 __8 20 September 1989
Total 788 679
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(Source: Mongolia)









4aBaxad AYTArAaNTaN Salraa CORGIS MATEPHARKH Zarcaant

Hyypest vyprakiyyaun eomin wx ayaaxmr

I ARITN YN oz

Nases of essential parts for the wiater periog 1992.01. 8¢
! HanMenOSANWE M HOMED 1RTATH sEa.uem,  :Kom-s0 ; lewa i Cywa @
: (Pescripticn, Parts Mol ssgasuring:duanity :(Price} :(Asounti: Aspec  aposasua
. $unit ¢ ¢ (USP) : {USP) adress of the plant
1 2 3 L N T R
: dmwioif-roao tyres) I 1) 200 150  33000:Benopycs BoSpvicxww aamog BELARUSIA.BQBRUISKI T
: 12.90P20 we 16 ucaem Y-4 s 1set) SXSYNROr26ADNTHAX BuH PLANT 1S58
: 3 121324 - Sobovmce add.2:7824 3sbruacy
i : N yscxan o6nacrs Mopilevskal district
: 3 s Muscxoe sosce Minsk Road
: Axsvammroo{Storage batteries) ACT-132 : @t 200 80  12000: PeP BBO *Cosaxextpo’ RUSSIAN FEDERATIAN
: . 6CT-182 : »t 130 &3 9730:r.1iocxea 107078 *Covelektro® Moskow i<
: - : sCagosan-Cnacezan 1/2 Sadovai-Spasskar 1/
¢ fisurarem (Engines) MI-24002 :  xox T 21000  430001P4P. Apocnascais RUSSIAM FEDERATIAN
: fmravers (Engines) f3-238 -t wow 3 12000  &0000:ucropinse saz0a IARASLAVSKIT EXEINE FL
: Kmareze mums-godonA - - e ) ». -iB/0°AaTomeser’ L. ... 130040 IARASLAVLI
: (Sleeve with pistoa and pin) (set) RN 120 351.76 43813.2:130080 r.Spuoxzsms - - . OCVOBER AVERUE
: 2400-1004008-4 L. - :mpoczexy Drvedos-75
: Dam xorawsanmey (crankshait) . m § 3651.2 14504.8:
: 260-1000107 Bb r. :
! Komrexy ROPEMEBME KOREY N ] 120 12,271 2072.%:
: iSet of piston rings) : H
: 236-1000104654 s t
: Bxmaguan (Set of sheils) T xow 10 192.5¢ 1320.54:
: 240-1000104 B2 H :
: Npoxrasza itasket) 3 uow 8 u 880:
: 240-1003210R3 : H
s Nacrmwse wacociBil puspl HI 1} 10 101.24 1012.4:
: 240141011014 : t
: Inguswr gumtpyemeriFiltering elesent) : @t 0o 1595 63803
: - 240-1017038 - . : . 1
: TvpSoxonrpeccop (Turbo-coapressor) 1 § 8718 35102
: 240H-11180105 R -8
: Typéoxounpeccop (Turbo-compressor) O ] § 3 I510:
: 240H~11180115 : :
¢ Brox wnmoupos(Cylinder block) ;o 2 391525 78%2.%:
: 2UC0H-1002012H4 : :
: Mpoxnasra (Easket) ) 1 L} A3 520s
. 240-1003213 : :
s Tonmmmii HacnC GHCOKOrD AaBMEHMR : =t 4 2338.9 10135.6:
: {Fuel injecticn pusp) : :
¢+ Pacnumurens,$0pCvHKH I 30 4] 1820:
: {Sprzy tip, injector) H v
: 28151112110 : :
! WBTD TOHKOW OUMCTEH I 400 10 4000:
: (Fusl fipe filter) : :
: 11170108 : :
: {suratrems 3-31 {Engine) T ar 7 18438.1 33172.2: :
£8300-00~14 s tYeamiumckm sChiliabinst
: Tvcewnwua (Track) :  xom 10 1200 12000:12ax ropwui iTractor
: 748-22-101C : 132808 ¢ plant
: dgwrarers (Engine) {-140-17 HE | 5 7800  38000: :
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¢
Hyypoioor vypxaimyvamm eamem wx avaamur
A6 NatepHamuK garcaant

Hames of ecsential parte Sor the winter oeriod 1992.01.1¢
: Hawmoncaanwe u nonep fevam Samom.  Hom20 : Uewa ! Cviwa ¢
¢ {Pescription, Parts No) taeasuringsduanity :(Price) :{Asount): Agpec  npozamua

: sunit e : (USPY : (USPY Adress of the plan:
{ L A -
: Nomm 10u83 (bucket body) I L 94947 94947:¥xpaivimn Ykraina
: sHosoxpamareprexms Kovotraaotorg
: SMABUHOCTPONTEMMEN 232304 excavator olant
: dnexrpos AHO-6M : 50 719 189501 PeP *Taxmocuaxccps® Tiajprosexport
¢ JANACHHE YACTH K XMCTOPORHON CTANIN :
¢ Quemgp 1-3 crilylinder) ! 2 S6T7  10954: Yxpaiusen Ukraina
: Uumaiap 2 cr{Cylinder) : Y3 2170 $340:Xpacnogapesm Krasnodari
s Unmergp 4 cr(Cylinder) . 2 3085 6172:xonzpececpias koapressar
: Booup 5 cr(Cylinder) - NSgiogy 2 1918 3036 sasama plant
s Kdmoo ¥21036° (Ring) bt 4 3 232
: Vomwo YI5388 (Ring) —— =50 =i o 8= 3.5 -un
r Komco ¥3082.3 (Ring) =7 - (TTETG g4 1 3.3 %04
¢ Komsuo ¥3084 {Ring) - I L I { - 128
¢ Eopomey mabegprmemush (Piston) HE |} 2 82 164s
¢ Knaman xouSasmposnsus (value) N |} b 330 1530
: Knanaw xoxtssemosanse vaperuvarusivalue): ay 10 mn 17902
: Sxnagua mirvewors soamme=a (Sealing) : e L 2 Be
: Jxnaaus marynmoro nosewmmsa (Sealing) :  wr 4 2 B H
: : 3
H MATEPRAT : H
: : $
: Kabem (Cabels) $ H
3 napxm KT3 J835+1810 rom 5 22280 111400: PeP RUSSIAN FED.
: 83041816 HE 3 ° 23243 1156213: BED Taxmpowsxcanpt TIAJPROKEXPORT
: J370+1825 L ¢] S 29300 145500: ’
: 3890+1325 N {] 3 51007 235033
: Kanar (Ropes) _ : :
¢ 39.0-T-11-0-H-170  039.0 mn IR 50 1S 287%0:
3 AST-1A-0-H-170  0435.5 un I ] 70 TS 402%0:
1 32.0-T=-1H-0~H-170  052.0 un I 80 T3 45000
2 64.0-T-1N-0-H-170  @44.0 wm ! ™ 70 375 547%0:
s Bewrmmarop CBH-6M {Bintilator) ] I 4560  13580:
: Bewmmunonssh tpy6a  (Bintilation pipe) : n/w 5000 690  4140000:
: 0500-600 un : :
¢ Tascaws awamesaroo 2W 10 I 5 105 323
: (6as analizer! ' : ' F
¢ (aetumi romosHon twna CIT-3 I | 1900 133 113000
: (Light bulb) : :
! JanvacTen w o60DVACRAMMR ana BI04 t 3
: (Apparatus for mine rescue teas) : :
: Anmapatypa ropHOCEACATEMMKOR : :
: BMCOXOYACTOTHOM cessw "Kmapy® :  xom 2 200 400:
: (Restue apparatus) : :
: NOMOTOX FHEDABAWNECKMN & NEPRHOCHMM ! xom 2 345 6502
¢ arperaton meeanmn N : :
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ter period

dvyp
Jamaxag gyrarsanvam 6a
' Hases of essentialparts for ¢

1992.01.15

¢ (Pescristion, Parts No)

Hanwenosamme n woveo zerams 1€1.130, :KOm-s0 :'l!eua : Cvma

:aeasuring:Quanity :(Price) :{Ascunt)

Sapec  pozasua

sunit s (USP} & (USP) Adress of the slant
: 1 T 2 3 Y | | :
: (pneusatic hasaer) : :
¢ Naxeswit wirengeponerp EH-12 N 2 150 3002
H {aine indecator) H :
: Ixcaunosmeere ropHooRacaremmon -1 . 1 283 283:

{explosion degree aster)

Beero {Asount)  5587989.
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NOCTABRABEMY B MOHTOMHD ANS HYBR YT REAOBHBADEMX .
APERRPHATHN OCHOBHUY OGOPYOBAMMA W 3ANACHNX YACTER K HKM HA 19921,

NAMES OF MAIN SPARE PARTS, EGUIPHENTS AND THIER PRODUCERS
FOR THE MONGOLIAN COAL MININS INDUSTRY FOR THE WINTER

PERIOD OF 1992
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B3 X
L NPEABAPHTERbHHY PACYET

hostroa excazator factory

and spare parls

NPUKEYEHUE

REMARKS

: H ! :
H ] ! t ' DANBTHYX CPEACTB
: HA3BAHWE FOCYRAPCTH ¢ HAHHEHOBAHHE 3ABOK-MICOTOBMTENR 3 HAMMEHOBANME OEOPYROBAHMA W § {tuc.an.a0Rn3poE)
: 3 H JANACHHE YACTEN 1 . OUR INVOICE (THOUS.uSD)
: ! ! R e T
H : H t 1 BCETQ » "3 HHx
H NAMES OF STATE $ NANES OF PRODUCER FACTORY 3 MAMES OF EGUIPKENTS AND t TOTAL troa it
: H H SPARE PARTS ! goosmmmm e
: H : I }3dnacHue; HoBOP
: H : : ! qacru : obopya.
: 3 : 3 t spare 1 new
: t : $ ¢ parts :equipeents
i 2 3 4 S b
1 ielepatunuan pecoyBnnca POCCHA - r.Exavepuusypr ducxasaropu THER 38-33/90,
1 Ypansckuh 2anoa TRNEAOrO MammHO- 38-20/90, AKr-SA, Wr-4.8 b u
' crpoensn® S30ACHME HACTH K HHW 2500.0 1200.0 1400.0
Russian Fed.Republic Ekaterinburg URAL heavy sashine Excavators and spare parts
building factory :
2 -"- - r.Canke-Nerpbypr Jxckanaropu-weanonaru KM -Bu,
Wsopckuk 22304 YAREROMrO Mawiwi0- K-8y w sanacHue YacTn-x wmm .
crpoenHa Wil A.A.Branusa . :
- §'Petersburg . Rope excavators EXG-81, EXG-4U  1350.0 1350.0
ljorsk hzavy eashine building and spare parts :
factory :
3 - - r.Koctpona ~ 3kckaB> opu C KOENOM
Kocvpouckmnh 3xcxasaroprud Sasox #Mr0LTuD 20 2M3 W sanacHue
Yarm
- g.Kostrosa Excavalor buckets 2 cubic acter  741.0  241.0 480,90
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- r.Gpanck
EpancanA mauuHo-cTRONTERLHUN 32B0A

- g.Briansk
Mashine brilding factory

- r. fienaa
Hensencknh gusenanuih sasop

~ Q. Pen..
Diesel engine factory

- r.Mpochasne
fipocnascaniy moropHuh

- g. daroslav)
fotor factory

8/0 Taunpomsrcaop?

* TIAJPROMEXPORT

- ¢, Hocxsa
Texnawaxcpopy

- s, Noskow
TEHMASHEXPORT

= r. Husnevarum _
Huxnerarunocxwie wevanaypruvecxul
xonbnHaY -

- 9. Nijnetagil :
Nijnetagilsk aetallurgical kosbinat

Tesnososu 73M-2 w sanvactm

2528.0
Industrial Jorosotives TEM-2
and spare parks
-AHRRL-TEHEPATOPHUE YCTAHOBKM
reanososd TIR-2 w sanvaceu i
' 1200.0
Diesel generators and spare
parts ' :
]
Renratzan SN3 w W paEvacTH ,‘
"l 210.0
Engine IANZ and spars parts |
- KaHaru, xaene :
} 800.0
- Ropes, cabels !
Dapusuarig sepecrea ‘
. : : %200.0
‘ R A
Explosive saterials { '
- leulluokopoluUI pemech P83, ;
PS0 b
' :4500.0

Kailway gauge P63, P50

128.0

200.0

210.9

800.0

3200.0

500.0

- - e - - n e e = .

2400.0
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" - s, Jdanov

- cnwen e

= r. Epanop = SRRZSHOAOPORKUE PRANCH H
Baanoscenk wetormypraveckuh 2asos cxpruRenMn .
*Asoscram* " 490.0

Railway gauge and supports
Jdanov aetallurgical lactory -
*Aovstee]®

-080pys. W 2anuactu gma memss-
HOADPORHOA 2RAAPATYPM 2RTONATH-
KW, TERONBNEHHEW W CBASH

- Capauc:‘
Jasoa *3Inexrposunpawutens®

, $0.0
- &. Saranst Equipazats and spare parts
Factory *Elektroviprjanitel® for railuay:putamatic tele-
sehanics and coasunication
apparaturs
- r. Bomrorpaa -0Eopya. u BEnvacT4 Axm wenes-
Bonrorpasckuh nnnehMp-mexamec-  HOABPONMOA 3RRAPATY[N ABTOMATH-
Xnh 3asop ki) TOABHIUZHHIH u COABH
"75.0
- . Volgograd ‘ Equipaants and spare sarts
Voigograd fortnng schanical factory for rafluay autosatic tale-
aehanics and coasunication
apparatursg
= Po Yemnunce _ - Tpaxropy W CyRSAOBEDM THAa
Yennbimicanh vpaxvopnuk sasoa £31-230, £3-125, 1-130-
. 1230,0
= 8, Chiliabinsk Tractors and buldozers
Chiliabinsk tractor factory DET-250, BI-125, Y-130
- r. Hockea Janvaceu & .4, kpany K£3-253
Namnnocrponvenstuk pason wu.flepsoro '
Nan : 120.0
~ &, Noskow Spara parts for railway crane

Mashine building factory in honour KDE-253
Pervoga saia

e e = - o > o >t o e > =t o >

40.0

15.0

820.0

120.0
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410.0
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= r. npon - Nyresud waswsy vvma BNN-02,
Kuposckuh WasiHOCTponTERbHMA Ba80R  BRARMACTH K KN
un.l was -

- 8. Kirov Raflway cars CHPH-02 and spare
Kirovsk mashine building factory in parts C '
honour 1 saia

Rewru tplucloptipnuc, HBRERNSA
PRBKHHO~TREHNMECKHE

- r. Exarepuntypr
Jas0R PRAUHOTEIHHMECKOTD HEAERHA

Konveysr balti and gusai
production:

- &. Ekaterinburg
Rubber parts saking plant

- r. Yanoack Foprosaxeoa ofopygrosanne w
YB3nOBCKHH MABHMHOCTPOATENEHM) 32804 22BMCTH K MM

~ s, Uzlovsk
Uzlovsk sashine building plant

Mine equipasnts and spare parts

- F. ACtpantan ~3230ACKOM PEMOHT TERRODC:aB
Acrpaxanckuh tenmosasHO-peMoHTHMA  TIN-2 '
T |

- 8, Astrahan .
Astrahanski diesel locosotive
asintenance plant

Plants eaintenance for
locosntives ]EH-Z

-r. Kiuuuuﬂrpaa fymxapu 2BC-105, samvacew
Kansnnrpagcxuh saronocTpoHtenbHuA

- 5. Kalinengrad Vagon Dumkari 2¥5-§05 and spare
Kaifnangradsys vagon building plani sarts

240.0

£50.0

400.0

1100.0

40.0

240.0

850.0

400.0

110v.0

220.90
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1,2 - - £, Kaprusck - Bypoaoh ovenox CEP-140A-24,
' Kapauncknh wamsHoctpontenskun sasoq CBE-2H; JCE8-200-40 w sanvactu
: 535.0  105.0 430.0
¥ - 5. Karpinsk Drill rigs 88K-160A-24
2 Karpinsk sashine building plant = SVB-2M, 35BCH-200-80 and sparl
t. parts
H S e e e e
HTOrDs  (TOTAL) ' 17489.0 12129.0 5360.0
t - 21 Pecnybnuxa YKPAKIH = e Kuge -fponsaneiaiue eRZXTDOBOBN THEA
t! Axenponerposckuk srextpososocrpon- ONY- IA, DARNACTH :
) tensHuH 32004 A 1625.4  1625.4
t] Republic Ukraina - 5. Kiev Rine lndustrlll locosotives
i Dnepropetrovsk locosotive building OPE-1, and spare parts
H plant
(22 - . - r. lontasa -Kounpecoopy tuna KT-6, KT-43N
f flonvascxnh t7pSoxonnpeccopHuit 3as04 ARMACTH 100.0 100.0
‘ - 5. Poltava Coaprassors KT-4, KT-EL :
K Poltavsk turbokospressor plant and spare paris
3 23 -t - r, Kpeueniyr Asrocarocaany KPA3-2346 w
. KpeneHYyrcxuit aRTONOEHALHUA S3KDA 9ERNACTH K K 730.0  280.0 450.0
! - s, Kresenchug Duep trucks KRAZ-2348 and spare
. Avtosodile eaking plant parts !
oyl -*- - r. byaym -Byposoh cranox 2058-200H
: Ryaymatenbh misuHOCtpOITEnsHUA Bas0A 375.0 75.0 300.0
- s, Buzul . Drill rigs 25BCH-200N
Buzulsk mashine building plant
25 - - r. foneus -Foprocracaverstue amnapatypu
Roneuckuh 3agug FOPHOCRACATRNbHOA  BpWEOPM 120.0  120.0
. aruaparypu ,
; - 5. Donetsk * Mine rescue apparaturs and
{ Donetsk sine rescue apparatus plant eguipaents
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360.0
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Belorussk avtomobiie plant

1A 1 2 3 4

=== e voue

1.2 -s- = r. KpaoHonyy Peauy n oySeM rophue maxtrue

s KPatHORYNHHCKHA WaSMHOCTPOHYERLHUA KOKSBHHW'

t siecq » 118.0  118.0
1 - s, Krasnoluz Nives and teaths to shearers

: Krasnoluzski mashine building plant R

%

s 27 -0~ = r. Kpanavopcx -Barasawe sxcxasatopu 30-13/50,

.. Hosoxpawavopcxih mamanocrponrenspuk 38-10/70 pamvacts & Huw R
: sasop’ 700.0  700.0
$ = 9, Kramatorsk Draglines ECH-13/%0, ECH-10/70

] Hashine building plant and spare parts

$ -

s, 48 -t = r. fScunosatck Rexosan gpoSumixa CHE-60A,

$ flcuHoBatekMA MABHHOCTPONTENLHNA  DARYACTH K. Wit

: . panos ’ - 305.0  305.0
: - 3. Jasinovatsk Crusher SNO-60A and spare parts

H Mashine building plant :

t 29 - - r. Benonyx Menvrounue xoxsekepu, sandactu

$ SCHHOBATCKHA MABHHDCTPOHTERLNINA 360.0

t; 8anop

N - s. Belolugn Belts konveier and spare parts

t: Hashine building plant

R SR

H WTOrD:  (TOTAL) 4433.4 33234
3-- . --- -

t° 30 Pecnyénuxa BEMDPYCH = r, Mancx -Aaronotums HA3-309R, sanvacri

1 Huncknls antonoBunsHih 8asoa o 68.0 20.0
i, Republic BELORUSS - . Ninsk Avtomobile MAZ-309A, spare

{ Avtoacbile plant parts

. A

FIRY | -~ = r. Nanex - Asvosofumu Gemas-548,

i Eenopycckmnh antowoSMRbHEA 3aR0a Benas-340, @anyactH & hwn

$ - s, Minsk Dusp trucks Balaz-348,Belaz-540 1380.0  1278.0
:

and spare parts

e m . e - ——. ———

$02.0



- - 9 9 3 b 1 H

oo B === - T e e e e e :
30 32 -5- - r. Bofpyhcu -KpynHoraBapuyiue Bnny X aevo- :
t BoSpynekuht mikHuk pasor noSunan Beaas v Kpas 600.0  400.0 :
3 ~ s, Bobruisk Tyrea to BELAZ, KRAZ :
: Belorussk tyre plant :
3--- seee e Eianiente ket S L :
3 HTOro:  (TOTAL) ‘ 2548.0  1898.0 659.0 :
-~ : T o e e e :
$ 33 PecnySnuxa APMERHWM - r. Hers ~Hyvesue wapwny HCEY-3, OPH-3 :
I = Hoennckuk ManHHOCTPOMTEALHLH S3RUBETH K HMW :
t Republic ARMENIA sasop 260.9 50.0 150.0 3
S - s. Istin Frieght rail cars HSCHY-3, :
H Istinsk sashine building plant PRH-3 and spare parts :
p---—- - --- T e e e e :
: HToro:  (TOTAL) . 200.0 50.0 130.0 :
:::3::::3::::::::‘:::: 3333 I=IST 4 4 3 = 4 t 3433 3+ T4 -1 t =34 ] a3 -s---~t-:::::::::::::;::3::==========:=====:=:
:, BCEFO:  (TOTAL Summ) 24£70.4  17400.4 1270.0 :
::“.'—':::::::::::::::::: """""""" S=S=2 IEEICIZIR -—::“"“"—:::::3:’!‘3“..'“83::'3“!"’"‘*"‘"““2“"'""::::““'===:=2:::===:::::::=::l

FARAAR YYAARAAA, XAHTAHEHBH *HYYPC* KOMRAHM

HONGOLIAN COMPANY °NUURS®



Coal. consumption of the Power Plants,

Thausand ton

January February Mavrch '
- :
Reguired value Reguired value Reguired value
ower Kind of energy ;
lant normal minimum in normal minimumn imple-inormal minimum impls
condition|condition| fact |condition condition|mentat |condition|condition ment:
ower Total 22.0 10.0 8.0 18.0 8.0 21.0 9.0 ;
lant .
No2 for elec. 7.0 3.0 6.0 3.0 7.0 - 3.0
the-
rein for heat 15.0 7.0 12.0 3.0 14.0 6.0
Powenr Total 115.0 80.0 759.0 102.0 78.0 103.0 79.0 ,
plant
for elec. 46.0 32.0 41.0 30.0 90.0 39.0
No3 the~
rein |for heat 69.0 48.0 61.0 48.0 53.0 40.0 ;
Qower Total 215.0 200.0 190.0 202.0 190.0 213.0 198.0 f
plant !
for elec. 129.0 120.0 128.0 114.0 135.0 125.0
No4 the- é
rein for heat 86.0 80.0 0.0 76.0 78.0 73.0 ,
)
Jower Total 43.0 40,0 40.0 40.0 37.0 42.0 39.0 ’
alant ;
for elec. 17.0 12.0 16.0 15.0 18.0 16.0
arhan ther-
ein for heat 26.0 28.0 24.0 ee.0 24.0 23.0
Jowear Total 27.0 2%.0 23.0 25.0 20.0 26.0 23.0
3lant
for elec. 8.0 8.0 8.0 6.0 9.0 8.0
~denet |ther-~ .
ein for heat 19.0 17.0 17.0 14.0 17.0 15.0




