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PREFACE

In response to a request from the Government of Mongolia, the
Government of Japan decided to conduct a basic design study on the
Rehabilitation project for Improvement of the 4th Thermal Power Station in
Mongolia,_and entrusted the study to the Japan International Cooperation

Agency {(JICA).

JICA sent to-Mdhgolié a_study team headed by Mr. Shoji Simbo, Managing
Di?ector, Grant Aid Study'and'Design Department of JICA from October 11 to
November 8, 1991. |

The teak held discussions with the officials concerned of the -
Government df Mongolia, and conducted a fieid study at the study area.
After the team returnad to Japan, further studies were made. Then, a
mission waé'sent to Monqolia in brder to discuss a draft report and the

present report was prepared.

I hope that this report will contribute to the'promotioﬁ of the pro-
“ject and to the enhancement of friendly relations between our two

countries.

I wish to express my sincere appreciation to the officials concerned
of the Government to Mongolia for their close cooperation extended to the

teams.

March 1992

Kensuke Yanagiya
President _
Japan International Cooperation Agency
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THE 4TH THERMAL POWER STATION






SUMMARY

'Since its independence in 1921, economic development has continued in
Mongolia under'the assistance of the ex-Soviet Union for 70 years.
Howévei,-the new political regime born from a free election in 1990 for the
flrst time s;nce its independence has reformed the conventional system |
dependent on the ex-Soviet Union and Eastern Europe, and has begun to
follow its own democratic reformation line called "Urukelulut cinechirel",
and has been striving to expand its relationships with Western nations,

aiming at "Development harmonizing market economy with planned economy”

iﬁ Ulaanbaatar City, the capital with a population of 570,000 (aé of.
the end of'1990),_where approximately 27% of the total population
_concéntraﬁes; the population has still continued to increase along with the
policy for switéhing to a market economy and industrialization.
Improvement in the urban economic infrastructures of the six central
provindes surrounding the city 'is making very slow progress due to
financial difficulties. The supply of energy (electricity, hot water and
steam),; among others, is incapable of meeting with the rapid growth in
demand in recent years. The electric power having been transmitted from
the ex-Soviet Union tends'ﬁo stop due to coal mine strikes and power
shortages in the ex—-Soviet Union. The supply of maintenance materials and
machiﬁery from the éx-Soviet Union has bescome unstable, so that difficulty
is keenly felt especially in the winter season when the demand for energy

reaches its peak.

The energy‘fdr the six central provinces including Ulaanbaatar city
has been supplied mainly from the 3rd and the 4th thermal power stations.
{the 1st wés cioséd“down, and the 2nd is for emergency use). B great role
is playéd,:in'particular, by the 4th thermal power station, newest and
1argest'enérgy generating station having 540 MW capacity (8 boilers, 6

turbine-generators) .

Howevér, thé.boiler, availability factor of the 4th thermal power
statlon has been extremely low, it was only at the 50% level. Since the
atomospherxc temperature ‘goes down p0551bly to less than -40°C in severe
winter and the prlorlty has_tq be given to the supply of hot water for
heating for the living of the genéral public, power generation has been

suppressed, which causés frequent power outages.



Furthermore, brownish smoke is eventually emitted from the stack of
‘the power station since the electrostatic precipitator (ESP) is not fully
put into service éven if the boiler is operated. In the winter season,; in
particular, an air inversion layer is often formed in the atmosphere in
addition to a high load on the boiler. It would be feared, therefore, that
some undesirable health effects may be caused to the citizens of

Ulaanbaatar city, depending on the direction of the wind.

In July, 1991, under such conditions, the Mongolian government
requested the Japanese government for technical cooperation and grant aid

for the rehabilitation of the 4th thermal power station in Ulaanbaatax

city.

Responding to the request, the Japanese government, through its Japan
International Cooperation Agency (JICA), provided technical cooperation to
dispatch experts on Nov. 1991, in which they superivsed the repair work on-
the heavily worn-out portions such as primary fan blades and so on, as
urgernt provisional measures to tide over the peak power demand in the
winter of 1991, In addition, it was decided for JICA to conduct a basic
design study on rehabilitation to execute measureé of grant aid and then to
send a basic design study team from Octcber 10 to November 9, 1991. During
the study period, consulting with the agencies concerned in the Mongolian
government including the Ministry of Fuel and Energy and the Ministry of
Industry and Trade, the study team held discussions with the personnel
responsible for operation and maintenénce of the 4th thermal power station

and lots of data were collected and field studies were conducted.

After returning to Japan, the team examined the costs and benefité,
worked out a master plan, an execution plan and a management plan, and
computed the project cost based on the results of the study, all of whlch
are summarized to finish a draft of the Flnal Report on the supply for
fehabilitation. The team was again dispatched to Mongolia from the 20 of
February, 1992 to the 29 of the same month to explain to and discuss with
the personnel concerned of the Mongollan government and of the power
station on the draft of the Final Report. This is the Final Report further
reviewed and summarized, in which the comments from the Mongolian side at

that time have also been taken into cbnsideiation.



Pescribed hereunder is an outline of the Report.

The 4th ﬁhermal power station was manufactured and constructed mostly
in the 1980s with the technology of the ex-Soviét‘Union. Despite that not
yet even a decade has elapsed since the commencement of operation, the
boiler availability factor still remains at the 50% level. It is
understood that the unachleved power supply (actual value in 1990: 221,300
MWh) ., the difference between the request to the 4th thermal power station
and its actual generation value eventually becomes Jjust a power shortage in
the central energy System, which should be covered in the result by the
'purchase of power from the ex-Soviet Union or causes the power fallure,

The availability factor of the turbine generator is as high as about 10%,

and its operation records show no particular problem at present.

he resnlts of the studies are outlined as follows, concerning the
current status of major equipment in the power station as well as the

necessity and urgency of the rehabilitation:
(1) Péﬁer Station in General

The inéﬁde of the plant house where the boiler and turbine are
installed is_dark and lots of pulvexized coal and £ly ash accunulates
everywhefe. in addition, éincé'they are washed away with water at
:times, troubles are induced in the electric systems. The'environment
of operatlon as well as of maintenance is kept in poor conditions. In
the llght of current Japanese status, in spite of its comparatlvely
new and powerfil station, it appears an outworn station having been in
service for 20 to 30 years, which the poor environment is additionally
giving birth to new problems. The necessity and urgency for

rehabilitation are high.
(2) Boiler Pressure Part and Large Capacity Pump

‘The opératidn of the boilérﬁhés been suspended at times due to furnace
'éxpibéibh and its associated various causes or their combination.

Includihg this, the boiler trouble on boiler preésure'parts accounted
for-29%,'which however, Qas:not caused by any fundamental problems in

boiler itself. Also less trouble occurred for large capacity pump.



{3)

(4)

{(5)

As the boiler and large capacity pump themselves seem to be designed
with ample allowances, and are all less than eight years old since the
commencement of their opération, no urgent problem on them has

occurred.
Mill and Pulverized Coal Feed System

Most trouble have occurred in this sYstem, accounting for approxima-

tely 57% of beiler trouble.

These problems are mainly caused by wear. The majdi'cauée bf the low
availability factor of.the boiler lies in the trouble.with this
system. The first step to be taken to reduce boiler trouble is to
reduce trouble in the pulverized coal feed system. It can also be
expected to see a reduction in trouble related to the b01ler pressure

part through improvement of the feed system and its aSSOClated main-

tenance.
Steam Turbine and Generator

As these equlpment, similar to the bheiler, under the category of sta-
tien major machinery, were manufactured with ex-Soviet Union tech-
nology, no procurement will be possible in Japan, even for thelr
partial rehabilitation. However, there appears happlly no particular
problem for them. 'Wlth the avallablllty factor as hlgh as about 70%,
the Operatlon records {vibration, bearlng 011 temperature, etc } show

no sign of any problem at present.
Coal ‘Handling System

The coal measuring equipment in the power station has been damaged and
no reliable measurement is being taken on the amount of coal consumea,
presenting a prablem for station management . Furthermore, the
receiving coal contains lots of foreign materials {(stones, metal
pieces), which would be responsible for problemé such as b;oken.belts,
and in addition, for wear in the pulverized coal feed system. The

measure is therefore in need of prompt installation.

iv



(6)

{7}

Electrostatic Precipitator (ESP)

The electrostatic precipitator is often not operating or not in full
charge, even when the boilex is in operation. As to the cause of such
status, there exists no particular problem in the ESP itself. What
are most responsible for the non-operation is the rapping system of
the ESP, the troubles of which are électric motor burnt-down, too
short reducer life of'épprox; one (1) month due to low quality
material end ﬁenufacturing and beﬁd—dewn or cut-off of ﬁhe rapping
rod:. The fly. ash dlscharglng portlon also has problems of choke, wear
and leak of . fly ash in canvas for air sllder and of malfunctlon of
hopper ash 1evel sensor and shortage of air supply for hopper. The
hopper is located in a separate building, which inside is also dark
and its maintenance environment is also poor mainly due to the leakage
of fiy ash. In'ﬁhe ash treétment system, problems of wear and scaling

{pluggage of pipe) occurs at its ash slurry transport and water feed

portion, resulting in low availability of the precipitator. For the

same reasons, as the electrostatic precipitator cannot be electrically
charged fuily, that is, with approx. 40% of its capacity at times,
even when the electrostatic precipitator itself is in operation,
efficiency of dust cellecting is quite low. Taking the above current
status into consideration, to suppress the dust emission from the
staek; it is necessary to alwaye put the ESP in 100% charge whenever

the boiler is in operation. The urgency is great.
Measurement Instruments

Measurihg instruments are of too old type as used over 30 years ago,
all of whlch are of electric type. In addition, it seems that no
callbratlon test for them has been conducted because of lack of tOOlo

or materlals. It can accordingly hardly be said that the 1nstruments

in the central control room as well as those on the field possess a

kind ofireliabiiity, presenting'a wicked problem for operation and
mahageﬁeht | Siﬁce £heir functioes are directiy related with functions
of all the equlpment, their malfunctlons are inducing the troubles of
each equlpment. Therefore, it is necessary for Mongolian personnel to
be able to do the calibration test of existing instruments at first to

make the risk raised by the troubles as small as possible.



(8) Flectrical Equipment

There are still lots of problems subh as gable flres, power leakages
and shorts, which are all caused by the accumulation of pulverized.
coal, washing with water and incomplete dally inspection, and a
remarkable improvement can be expected through betterment of the

environment .

On the other hand, internatiohal organizations ahd many countries have
offered assistance programs to Mongolia. The United States of America
decided to give an emergency grant aid amountlng to $10 mllllon for the'
purchase of materials and machinery from the ex Sovmet Unlon, and
concerning the thermal power stations approx1mately $2.8 million has been
allocated to cover the shortage of some of the materlals and machlnery. It
has been confirmed that the assistance program from Japan this time will:

not. duplicate with this USA grant aid program,

Based on the status as described'above, the'following four items were

finally decided as the basic measures for the rehabilitation project:
{1) Measures against Pluggage in aAsh Treatment System

In order to raise the availability factor of the ESP and to reduqe air
pollution by dust exhausted from the stack, to recover the fly ésh
discharging function of the ESP and then t¢ decrease troubles in the
ash treatment system by means of replacement of.the canvas for -air
slider, replacement'of the motor-driven reducer for rapping system of

the ESP and supply of the mobile vacuum cleaning equipment and so on.
(2) Measures against Wear in the Pulverized Coal Feed System

In order to prevent boiler trouble which mainly occﬁffed in the .
pulverized coal feed system and to raise the_a#ailabiiity faCtdr.of
the boiler, to improve their wear resistance aﬁd then to decrease
boiler troubles, by means of adhesions of ceramics tile ontec the
pulverized coal pipe, classifier, cyclone separator and prihary fan,
and additional mounting mégnetic separaﬁor for impr0ved iron.chip

removal .

vi



{3) Atmospheric Pollution Measurement

In order to get the functional data of the electrostatic precipitator
and td'g;aSp actual fly ash emission status, to check the dust collec-
tion efficiency and to measure the aﬁount of exhausted fly ash from
stack by means of supply of the instruments for measurement of dust

. concentration in the flue gas at ESP inlet and outlet.
{4) Supplementary Measure for Plant Maintenance

1In ordex to improve the maintenance of the station and t¢ realize the
efficient work of rehabilitation to supply the necessary materials and

machinery, as suppiemeht of above (1) & (2) measures.

Shown in the following table are the details of items as the results

of the bhasic design study worked out.



Wajor Materials and Machipery (1)

—

1.

Seclion 1lems Contents
Measures against | 1.1 Electrostatic | Canvas of Alr slider for 13.5m B0 sheets
pluggage in Ash | precipitatoer ash 10. 5m 60 v
treatment system{ hopper discharge 6. 0m B
equipment ' . {Replacemenl)
kubber pad of ash level
sensors for ash hopper  Im X 2mX 5mm 20 sheets
{Replacemenl)
Air hammers (4 per each _
hopper in fronl lwo Iines -only) 200 pieces
{New Installalion)
1.2 Air supply Packaged air conpressoers 3 unils
facility Air piping & headers J sels
1 set

ltigh pressure hoses and others
' (New Instaliation)

1.3 Elecirostatic
precipitator
reducer

Motor-driven reducers [or .
160 units
{Replacement )

Mechanical rapping syslem

1.4 Slurry pit
level contro!l
equipment

Leve! control equipment for No. 1 & Ne. 2 pit
{including pipes, valves & level indicators)
{New Installation)

2 sets

1.5 Sturry valves
for ash slurry
pump outlet

Sluice valves 18 units

{Replacement)

1.G Feed water
line

Additional feed waler line with 350 & 65 an 0.B
1 sel
{New installaiion)

1.7 Pipe cleaner

Pipe cleaners for large and aiddle
| set cach

sysiem

for ash treatment | diameier pipes
waler supply line (Supply)
1.8 Mobile vacuum | Mobile equipment for fly ash removal from
cleaning equipment | BSP ash hopper and other dus! removal
{11 ton diesel truck) 2 cars
(Supp!y)
[.9 Miscellancous | Gland packing of ask sluccy pump ? sels
{or ash lreaiment | Pressure gauges of gsh siarry pump 38 setls
{Replaccment)

vilk




Major Materials and Machinery (2)

Scction

Iiems

Contents

for dust cleaning

1. 10 Piping system

Piping system to be used with mobite
cleaning equipment '
1 set
1 setl
(New Installation)

« Bolier house
« BSP" hopper room

2 Heasures against | 2.1 Alumina Adhesion of tiles at site for :
wear of pulveri- ccrémlcs tiles foltowing porlions Tatal 1, 000m?
zed coal system | (incleding: s pulverized coal pipe at mill cutlet

' adhesive and scorn portion of classifier
surface condition) { * classifier outlet fuel pipe
= cyclohe separator iniet
« beads in pulverized ceal pipes (72°~30° bend)
{New Installation)
2,2 Ceramics tile | 90 ° bends of pulverized coal pipe
lined 96° bend of : 56 pieces
pulverized coal
pipe (Replacement)
2.3 Ceranics tile | Dampers as a test for one boiler
fined primary Eaﬁ 12 units
outlet flow _
control damper (New Instaltation)
2.4 Ceramics tile | Ceramies tile lined primary fam rotor
tined primary fan | assembly ' ' 18 sets
rolor {Replacement )
2.5 Magnetic Additional mounting of one unit per each
separalor conveyor _
' {Rempvable iron chip weight more lhan 25 kg) 2 units
. {New lnstallation)
— A . T

i Atmospheric 3.1 Measurement lastruments

poilefion for environmental + for measuvrement of water cbhlcnl in flue gas 2 sets
‘measurement pollution s for measurement of flue gas velocity 2 sets
» for analysis of flue gas components 2 sels
« for ‘dust colfection of flue gas 2 sels

« for dust measurement I set
{Supply)

ix




Major Materizils and Machinery (3)

* Alternating current welding machines

« Anti-dust glasscs and masks
« Paper for vibrometer S S
«Welding electrodes : “
+ llolders for welding electrodes Cw
* Hot air dryer JkW

«Drill

« Transformer 34, 380V/220Y, 3 phase
« Motor-driver celier

Fig
T

”

e e

"

Section ltems Contenls
4. Supplementary 4.1 Pumps s Phosphaie injeclion pumps for. boiler
measure for pla- _ (Repiacement ) 14 units
nt maintenance * Lubricanl oil pumps for mill
o " ) 6 units
4.2 Valves » Stuice valves for steam line, 25 kgi/ca’
Motor driven ' { * ) 18 wnits
+ Stuice valves for water line, 26 kgl /em?

Manually operated _ { ” } 6 units
4.3 Level gavges « Boiler drum level gavges S S 8 scls
. Low pressure water level gauges ( 2 sels
4.4 Coal scale « §cates for coal conveyer { -~ 2 scts
4.5 Heasuring » Poriable ctamp melers (Supply) 10 unifs
instruments * Ohm-meters { # ) 10 unils
« Dial calipers ( » ) 2 unils
« Qlirasonic thickness gauges ( # ) 2 units
«Mulli-meter ' { ~ ) 56 units
» Portable calibrator ( » ) 2units
4.6 Materials & - Portable grinders(100mn/180am dia) (' ~ ) 50 units
machinery for » Grindstone disks { ~) 12000 pieces
rehabilitation - Chajn blocks ( » ) 3units
site work «Wire (172", 3/4") 500n/rotls { ~) each 2 rolls

s Can iype surface cleaners ( » ) 3%z
* Spray type surface cleaners ( ~) 2000 bottle

« Auxiliary devices for work ( » ) 1set
+ Plasma cutting machines ( ~ )y 3 ufrils_

( » ) 5§ _ur_lits
{~) each 25 pieces

) 5 packages
) 5000 kg

)

20 pieces
5 units
20 upits
6 units
5 units




Major Materiais hnd Machinery (4)

Section.

Items

Contents

4.7 Malerials &
| machinery for
general plant
maintenance

» Transceivers
= Insulating tapes
« Copying machines

{including copying paper)
 Graphite packing (square type)

= Sealing putty

» Bortable efectric vacuum cleaners

« Portable flash lighls
« Submerged pump

» Small size pipe cleaner

« Fork Lift

7

rr

L

"

”

r

’”

”

’”

Fs

} 60 units
} 1 set

) 3 units
Yy 200 kg
) 1,300 kg
) 8 units
) 100 anits
} 5 units
Y 4 unils
) 2 uniis

4.8 Lighljng
equipment

« Lighting fixtures for
incl. lamps

+ Mercury lamps

» Incandescent famps

mercury lamps

(new instaliation) 214 sets
(Supply) 428 pieces

(

”

} 400 pieces

Xi




The cost of materials and machinery required of the project will be
horne by Japan, but the cost of site work for them will be incurred by
Mongolia. Since all the site work itself is to be executed by the main-
tenance personnel of the power station as a part of the maintenadce work,
the inclusion of such cost of work is not appropriated in the project:cost

and then the cost was not included therein.

The executing agency of the project is the Ministry of Fuel and
Energy, and the one directly in charge is the maintenance department of.the
4th thermal power station, a subordinate organization of the ministry. The
rehabilitation project will be executed as.an extension of; or addition to
the ordinary maintenance work,'so that the department will have adegquate
capacity for the completion of the project. Further, the repair technique
bf the primary fan repair and of the adhesion work with cgeramics tile is
one of the key factors in the project, fox which urgent guidance was
already provided by Japanese experts on November 1991. It is believed that

such transferred technique will be used best in the project.

The site work of the project is divided inte two stages; the first
stage is aimed at completion by the end of December 1993, while the second
stage by the end of Debember 1994, At the first stage, to tide aver the
peak power demand in winter from December 1992 to February 1993, it is most
preferable that :at least part of the work will be completed'by the end of
Decembér 1992. It is necessary for that purpose to complete the D/D
(Detailed Design), verification, bid, ordering, etc. after the signing of
E/N (Exchange of Notes), in a considerably short period of time. In addi-
tion, for the site work to be executed'under full responsibility of the
Mongolian side, the Consultant shall from time to time in Mongolia advise
on the supervision of the work schedule to the Mongolian side so that the
rehabjilitation project will be able to be completed within the plannea.
period. It was decided in the study that all the reqguired materials and
machinery will be purchased in Japan, considering the state of Mongolia and

situations in the ex-Soviet Union.

For the maintenance of the power station after the completion of_the
rehabilitation project, for which the Mongolian side shall be responsible

through his operation, repair and regular, periodicai or daily inspection



under the current maintenance organization of the power station, drawing up
a patrol manual, prohibition of water washing, execution of dry cleaning,
coal quality control and so on are in particular emphasized in the Report

in expéctation of improvement by the Mongolian side.

after the completion of the project, the availability factor of the
boiler, which has hitherte been a bottleneck in the operation of the power
station, will be improved, and an adequate amount of 8team necessary for
power generation will then be secured, with tﬁe result that the shortage of
electricity will be fully cancelled and further, even approximately 150,000
MRh of surplué will bhe expectéd. Adequate amount of_electricity can con-
sequently be Suppiied to the people who have been compelled to lead an
inconvenient life from frequent power Failure till now. Furthermore, the
surplus electricity will be available to be sent to the industrial cities
of botﬁ Erdenet and Darkhan. ©On the othex.hand, a substantial improvement
can be expected in the environment of Ulaanbaatar city mainly through the
reduction of pluggage in the ash treatment system around the ESP, in pazn-
ticulaf a large amount of improvement of the reduction of air pollution in
winter seasons under high power station load. The cutput of the 4th ther-
mal power station covers approximately 70% of the total power demand of the
six central provinces and the benefit of the rehabilifation is estimated
very great. As described so far, the grant aid of ﬁhe.Japanese government

" to the project is considered significant and justifiable.

Future proper management of the maintenance 1s essential in order to
assure itself the benefit of the project cleariy after completion of the
rehabilitation. The propér management, we believe, is to secure supply
from the éx~Soviet Union of maintenance parts, indispensable for the daily
maintenance of thé power station, to secure the budget therefor, to
complete and'improve the methods of maintenance, to train the personnel and
to inform the citizens surely of the current situation. The dispatch of
Japanese experts will be recommended for the training of maintenance
personnel, for which it is desirable for the Mongolian side to establish a

system for it in near future.

viit
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CHAPTER 1 INTRODUCTION

Since iﬁé independence in 1921, economic development has continued in
the Mongolia'under the assistance of ex-Soviet Republic for 70 years.
Howevér,'the new political regime born from a free election in 1990 for the
first time since its indepeﬁdenée has reformed the conventional system
dependent on the ex—Soviét Union and Eastern Europe, has begun to follow
its own democratic reformation line called “"Urukelulut cinechirel", and has
been striviﬁg to'eﬁpand its relationships with Western nations, aiming at

"pevelopment harmonizing market economy with planned economy".

In Ulaanbaatar City, the capital with a population of 570,800 (as of
the end of 19980), where.épppbximately 27% of the total population
concentrates, the population has still continued to increase along with the
policy for switching to market economy and industrialization. Imprévement
of urban economic infrastructures of the six central provinces surrounding
the city is making very slow progress due to financial difficulties and
‘other reasons. The supply of energy f{(electric poﬁer, hot water and steam),
among others, is incapable-to meet with the rapid growth in demand in
"recent years. The electric power having been transmitted from the
ex-Soviet Union tends to stop due to coal mine strikes and power shortages
in the ex-Soviet Union. The supply of maintenance materials and machinerys
from the ex-Soviet Union has become unstable, so that difficulty is keenly
felt especislly in the winter seasoﬁ when the demand for energy reaches its

peak.

The energy-fof'the six central provinces including Ulaanbaatar City
has been supplied mainly from the 3rd and the 4th Thermal Power Stations.
(No. 1 was closed down, and No. 2 is for emergency use). A great role is
played, in particular, by.the 4th Thermal Power Station wiﬁh 540 MW

_ capacity {8 boilers, 6 turbine-generators).

The boiler:avéilability factor of the 4th Thermél Power Station has
beén'extremely low, it was only 50% level. Sinée the atmospheric
tgmperathre,gges.down tp less_than_ﬂ40'c in severe winter and the priority
has to be given to the_supply of hot water for heating for the living of
general public, the'power generation has been suppressed, which causes

frequent power outages.



Furthermore, brownish smoke is eventually emitted from the stack of
the power station since the electrostatic precipitator (BSP) is not fully

put into service even if the beoiler is operated. In"the winter season, in

partlcular, an air inversion layer is ofLen formed in the atmosphere 1n
addltlon to a high load on the boiler. It would be feared, therefore, that
some undesirable health effects may be caused to the citizens of

Ulaanbaatar City, depending on the direction of wind.

In July, 1991 under such conditions, the Mongolian government
requested the Japanese government a technical cooperation and grant aid for

the rehabilitation of 4th Thermal Power Station in tjlaanbaatar City.

In August 1991, the Japan International Cooperation Agency (JICA) had
forthwith sent a project finding study team for two weeks to confirm the
details of the request and study the écope of possible cooperation and its
particolars, In addition, an expert dispatch and material supply study
team was dispatched separately in August based on judgement that the imple-
mentation of the urgent rehabilitation would be effectiﬁe‘for the 4th
Thermal Power Station to cope with the peak power demand in the winter of
1991. As the result, a decision was made to send four experts and to
supply a pért_of'materials and machinery needed, which was'put into reali-

zation during ‘one month from November 1591.

Based on the result of the project finding study, JICA decided that to
the project shall be limited to the 4th Thermal Power $Station and to send
the basic design study team headed by Mr. Shoji Shimbo, Managing Director,
Grant Aid Study and Design Department of JICA from October 11 te Novenmber
8, 1991. The study team thus sent to MonQolia, held meeting with Ehe
parties concerned of the Mongolian government including tﬁe Ministry of
Fuel and Energy and the Ministry of Trade and Industry, had discussions
with persons reéponsible for the operétion and maintenance of the 4th
Thermal Power Station, collected lots of data and conducted field survey

and confirmed an agreement in the form of minutes.

Upon returning to Japan, the Study Team examined in details the
possible scope and contents of the rehabilitation for the project based on
the above investigation. In the examination, the experience of urgent

neasures executed in November 1991 were also taken into oonsideratioh.
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Then'the Study Team developed a draft of the Final Report on the supply for
rehabilitation through examinating the benefits and effects, a master plan,
an execution plan and a management plan, and the calculation of approximate

project costs,

in February 1992, JICA dispatched the study team again, headed by Mr.
Takuo Kidokoro, Direétor of lst Section of Grant Aid Department from 21
February, 1992 to 28 of same month to explain and disucss the contents of

" the Report.

The Report was further reviewed and finally summarized as a prdposed
implementation program of the project, taking into account the comments of
the Mongolian side to the said team. The members of both Basic Design
Study teams, their itinerary the representatives of the Government Agency
of'Mongolia with whom the teams interviewed, the minutes of discussions,
list of data and documents collected in Mongolia, are attached in the

Appendix.
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"CHAPTER 2 BACKGROUND OF THE PROJECT

outline of the Mongolia

The Mohgolian government started reformation of the economic system
from 1987, and strived to strengthen the relationship with western
countries through a more opén policy in 1990. Despite such efforts,

however, the Mongolian economy has steadily worsened year after year,

_affeéted by worsening economic conditions in the ex-Soviet Union and

East European countries.

The.economic reform is'presently under way with an emphasis on
SWltChlﬂq from a SOClallStlc to a democratic market economy. Being in
a tranSLtlonal period w1th drastic reformation, notlceable decllne has
been observed in the activities of both the praoduction and service
sectors since the end of 1990. The country is confronted with econo-

mic difficulty in the fiscal year 1991. 1In addition, the shortage of

~ commodities has reached to a serious stage due to the substantial

retreat and suspension of economic assistance from the ex-Soviet

Union.

In June 1991, the Mongolian government announced drastic measures to
sell more than half of the state-owned properties to private sectors
and place them under private management in a period of the coming two

and a half years,

The Japanese government had strengthened its assistance to Mongolia

~around the visit of Prime Minister Kaifu in August, which was the

first visit among the Western countries. A grant aid in funds
amounting to two billion yen was also disclosed at the time of his

visit. Furthermore, a conference of Mongolia assisting countries was

Lopened_in_Tokyo under the leadership of Japan. With participation of

advanced countries and international organizaticns in the world, such
as the International Monetary Fund (IMF) and Asian Development Bank
(ADB),'joint assistance amounting to US$L55 million was decided.
Jépan has become the country to provide the larqést portion of

assistance. The second conference is scheduled to be held in the



spring of 1992, In parallel with such movements, cultural exchange on

the private sector level has become popular,

After the revolution, Mongolia had depended on the ex-Soviet Union for
its food, daily sundries, equipment and petroleum. The trade with the
ex~Soviet Union accounted for 89% of the foreign trade in 1990

Because of such dependency, Mongolia was dlrectly hlt by the crumbllnq
of the ex-Scviet Union economy and thrown lnto a serzpus_shqrtagg of
commodities. The food rationing system has been started from_ﬁfban
areas from April 1991. Despite the desire to purchase_fqu from the
western countries, especially from Asian counf;ies, éhe? are in no

position to do it for shortage of foreign exchange resexrve.

In Mongolia where the market economy is still in the stage of trial
and error, job openings are extremely scarce which spurs the increase
of the unemployed. Anxiety about the future is expanding under

rushing waves of liberalization.

Amid such a situation, a shift to private ownership of state-owned
enterprises is to be implemented from 1991 to 1992, Discussiohs about
the new constitution have been held at the People 8 Great Conference.
The shift to a perfect market economy will be completed within three

years.
Qutline of Energy Industry Sector

The energy of the Mongolia consists of electric power and heat, origi—.
nating from native coal, Since the country is located in'a cold dis~-
trict where the lowest national average winter temperature registers
minus 21°C and the hottest nétional average summex temperature arocund
17'C, it is not rare for the temperature ﬁb'go below_miﬁus 40°C in the
daily variation, the electric power and heat supply system is adopted
by the thermal power stations, in which steam is supplied tb néarby
factories and hot water for the general public in addition to the sup-

ply of electric power.

It would not be correct, therefore, to express the size of power sta-

tion by its generating capacity alone. The‘boiler'capacity of power
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stations is normally 2 or 3 times bigger than the generating capacity,
as compared with the unit system of large utility power stations in

Japan, which are exclusively used for power generation.

It is necessary when considering the operation and maintenance of the
power station to consider the supply not only of electric power, but
also of steam and hot water. The energy industry sector has been

deemed to combine them all into one.

The'Mongélia development has centered around Ulaanbaatar.city, the
capital, and its adjacent industrial cities, Erdenet Qity {Bulgan
pféfectug) and Darkhan city (Selenge prefecture). Future development -
will also center érouhd these three districts. The electric power
network_covering a total of six prefectures, including three other
prefectures in the vicinity and the capital city’s prefecture, Tov
prefecture, in connected with 110 kV and 220 kV power transmission
lines, and controlled by the central energy system. The total gener-
ating capacity as of August 1991 amounts to 713.5 MW. Further expan-
sion of the electric power network is intended in the future. The
power transmission line from the ex-Soviet Union is connected to the

substation in Darkhan to receive this supply of power.

Eleven provinces other than the six provinces under the cental

energy system have their own diesel power generating facilities for

an independent supply of electric power. 1In addition, they have their
own boilers to supply hot water. Choybalsan city in Dornod provinces

has a thermal power station for the supply of heat and electric power.

The generating capacity of the Mongolia as a whole amounts to approxi-

mately 877 MW.

The main transmission lines in Mongolia is shown in Fig. 2-2-1.



The central energy system has five thermal power stations as shown in

Table 3-4-1, and their capaclity are as follows:

Generating Boiler
capacity {(MW) capaéitv (t/h)
Ulaanbaatar city _
The 2nd thermal power station 21.5 ' 229
The 3rd thermal powexr statioen 148 : 1,950
The 4th thermal power station _ 460 ' 2,940
Darkhan city . 48 | 750
Erdenet city _ 36 ' . 450
Total 713.5 6,240
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2.3 Outline of Related Plans

National Development Plan

According to the draft Policy.for plans for 1991 onward, the deve-
lopment of products and technical innovations are planned by about
600 establishments and factories. .Funds ampunting to about 6819

pbillion Tugriks, including foreign money of BIbillion U.5. doilars,

are required for these purposes.

Furthermore, 73.7% of total capital investment is scheduled for con-
struction of new large factories such as mine-mouth thermal power
sﬁation and copper smelting, ete., 15.8% for the. renewal of existing
establishments and 10.5% for the development of medium and small
sized factories as cement poles, etc. The construction of about 200
new factories, including the Tavan-Tolgoyt coal mine for coke
making, the Baganuur power station, a zinc ore dressing mill at
Ovoo, metallurgical/metal refining and chemical industries, very
important for the acceleration of this country’s development are

planned.

Funds amounting to 51 billion Tugriks, including foreign money of

8 billion U.S. dollars, are reguired for these purpose.

The statement by the chairman of the summit meeting of advanced
countries {London swunit) in July 19981 declared “thé advance of
reform in Mengolia deserves further assistance® to commit the
assistance in a collective opinion of advanced countries. Moreover,
international assistance was confirmed by "The Conference of
Mongolia Supporting Countries" held in Tokyo in September 199i.

With concrete movement of such assistance, distinct movements will

be seen in the national development plan.
Regional Development Plan

No regional development plan is yet been worked out since the

national development plan has not been approved by the parliament.

The supply of housing is an urgent task since 44% of households in
Ulaanbaatar city where 570,000 people, or 27% of the total popula-
2-6



tion concentrate, still dwell in nomadic tents, and about 50% of the

population in the city is. said to be under 30 years old.

The development of six central provinces centering around
Ulaanbaatar will be pushed forward ahead of other reqidns, consider-
ing the necessity of improvement of infrastructure and securing a

labor force.

Dévelbpment Plan of Energy Industry Sector

-Accordihg to the estimation from the Mongolian National Development

Plan, the demand for electric power in 1995 will grow 1.6 times the

71990 rate. To meet with such growth, the construction of a new

power supply source will be necessary. One of the key source is a
coal fired thermal power station for electric power énd heat supply
with.ifs final capaéity of 600 MW.at Baganuur. . A feasibility study
on its construction has already been made by Japan Consulting

Institute.

The construction of a 150 - 200 MW hydraulic power station will also
became.necessary in order to reduce the import of electric power and
heighten the controllability of load change. Furthermore, rehabili-
tation proiécts are scheduled for the improvement of availability

factor of the 3rd and the 4th thermal power stations in Ulaanbaatar.

It will also be necessary to construct medium-and-small sized fac-
tories for the manufacture of cement poles, copper cables, aluminium
cables and insulators. Major new construction and rehabilitation

projects are as follows:

"'New constriction proiects

1. Baganuur thermal power station 600 MW
2. 8Small thermal power étation Dalandzadgad 10 MW
S Altai 15 MW
Baleonorto _ 15 MW

3. 110 kV and 220 kV power transmission lines
4. Hot water bhoilers in nine provinces

5. - Hot water boilers in Darkhan
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Rehabilitation projects

Ulaanbaatar the 3rd thermal power station

1.

2. Ulaanbaatar the 4th thexmal power station
3. Darkhan thermal power station

4. Dornod thermal power station

5. Ulaanbaatar power dispatching center

Shown in Table 2-3-1 is a forecast on power demand and supply up to
the year 2000 for the cental énergy system, The table shows a

balance sheet of maximum supply versus maximum demand.

Table 2-3-1 Forecast on Power Demand and Supply Up To the Year 2000

. {Unit: ¥W)

Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Maxioum demand 90 &30 676 722 60 Al4 860 926 988 §,050 1,115 1,180

Demand | Resetve capacity - w0 10 110 20 150 150 150 150 150 200 216
Required capacity (a} 590 730 786 83T 880 964 1,010 1,074 1,138 1,200 1,315 1,350

The 1st Thermal Power Station - - - - - - - - -
The 2nd Thermal Power Station 12,5 14 14 ik 14 14 - - - - - -
The 3rd Thermal Power Station 106 110 110 110 e uo 1311) 136 136 136 136 136

Supply | ihe Gth Thermal Power Station 390 180 460 460 500 508 500 500 540 340 540 340

Darkhan Thermal Power Station 431.5 40 40 &0 40 40 40 40 40 36 36 36
Erdenet Thermsl Power Station 18 20 20 20 20 20 i 24 24 29 29 29
Choybalssn Thermal Power - - - - - - 2% 24 2% 24 12 -
Seation '
Baganuutr Thermal Power Statior - - - - - 150 300 200 450 60D &00 750
Iuported electric power 20 166 142 188 196 130 16 50 0 o 0 ]
‘ {0) {0) €1)] (®) (0} (0) (0} .
Total supply capacity (B) s90 730 786 B32 880 954 1,010 1,074 1,zt4 1,365 1,353 1,491
{5643 (644} (644) (684) (834) {994)(L,024)
. ) _ ] 0 0 1] 1] 1] 4] 0 +14 +165 +30 +101
Difference (B) - (A) (-166) (~142) (-188) {-196) (=130} (-16) (-50)

Hote: 1. Plant capacity is shown for supply. o )
2. Ipported power deapten imports froe the ex-Soviet Union. Pigures in | I repregsent cases where the imports were
impozsible, .
3, Confirmed with the Hinistry of Energy in November 1991.
4, The mazimum output of The 4th Thermal Power Station is 660 HH though the nomnal capacity is rated at 540 HW.
Assuming the pladt-use power to be 16%, the maximum generating capacity will becose 550 ",
5, Obtained from Fuel & Energy Hinistry in Harch 1991,



2.4 Background and Contents of Reqguest
2.4.1 Background of Request.

During the visit of Vice-Minister Suzuki of Foreign Affairs to
Moﬁgdlia in June 1991, the Mongolian government cited the power
reléted.project as one of the four most important economic coopera-~
tion projects it is reéuesting to Japan, in particular the rehabili-
tétioh'of existinQ facilities and construction of new power
stationsm After'thét, the followiﬁg two items were requested as
urgent tasks by the Mongolian Ministry of Trade and Industry by its
letter datéd July 5: '

{1) Dispatch of experts for urgent rehabilitation of the 4th ther-~

mal power station, and

(2) Economic assistance through the supply of materials and
maéhinery by grant aid to improve the availability factor of

the said power station.

With respect to (1) above, an expert dispatch and material supply
study team was sent by JICA to the Ministry of Fuel and Energy in
August, 1991 to finalize the supply and the dispatch of experts.

The study thus was carried out determined the number of experts to
be dispatched, the fields of their activities as well as the scope
of materials and machinery. Finally, four experts were dispatched
for one month in November the same year to enable to tide over the

peak demand in the winter of 1991,

With resbect to (2} above, a project finding study team was sent by
the govérnment in August the same year to confirm the particulars of
fhé request. Based on the report of the study team by the govern-
.ment,jJICA dispatched the basic.design study team to the country of

-Mongolia.

A grant aid assistance was also confirmed in the visit to ex-Prime

Minister Kaifu in August, 1991.
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Contents of Request

The contents of the request are to select the.éth thgrmal powar sta-
tion of Ulaanbaatar as the object of grant aid, in order to ‘sscure a
stable supply of electricity and to imprové the living standa;d of
people, through the improvement of ﬁhe availability factor of boiler
by adopting measures against the wear of the pulverized coal feed
system and through the réduction of dust discharged from the stack
by the rehabilitation of the ash treatment system. Accepting the
request, the basic design study teém confirmed that the rehabiiitaf_
tion project consisted primafily of the sﬁbﬁly of'following
materials and machinery, and compiled minutes of discussion as a
basic agreement between the parties after the meetihg with the per-

sonnel concerned of the Mongolian government:

1y Ash slurry pipe and sluice valves

2} Feeduater pipes and valves for ash treatment

3) Ash level meter

4) Vacuum car for dust removal

5) Dust measuring instrument

6} Ceramics tiles

7} Carbon steel platés 1ined with wear-resistant material
8) Welding rods for primary fan blades '
) Wear-resistant steel plates

10) Magnet separator for coal conveyor

11) $05/NOy meter

12) Dust-proof/explosion-proof lighting equipment
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3.2

CHAPTER 3 OVERVIEW OF PRCJECT SITE

Location and Economic Status of Project Site

The 4th thermal power station, the object of this rehabilitation
project, is located in Ulaanbaatar city, the capital of Mongolia.
Ulaanbaatar city is located in Tov prefecture which is situated nearly
in the middle of the'Mongolia. Latitudinally, the location of the
city is nearly the same as Paris, Khabarovsk and Seattle while

longitudinally nearly the same as Hanoi and Jakarta. The city is the

‘largest in Mongeolia with a population of 575,000, as of March 1391, or

about 27% of the total population of Mongolia. 2,149,300 people are

~living in it. &as a result, the population density is 4 persons/km?,

or three times as much as compared with entire Mongolia, 1.35

persons/km?. The number of household totals 116,400. "Gel" {(nomadic

‘tent), the traditional dwelling in Mongolia, accounts for 44.2% of the

househelds though on the other hand, blocks of modern complexes have

been constructed.

The peoples living in the complex are not avairable cooking when elec-
tric failure would be occurred because only electricity is used for
cooking in the complex while the coal is mainly used for cooking and

heating in "Gel", Since heating source in the complex rely on the hot

- water from the thermal péwer station, the duty of thermal power sta-
" tion is very important for the citizen’s life from a point of view in

 the stable energy supply.

“The fuel and maintenance parts for power stations are in short supply

due to the drastic curtailment of economic assistance from the
ex-Soviet Union. "So urgent assistance of China, Japan and cther West-

ern nations is sought.

Natural Conditions

" Ulaanbaatar city is located on a highland with an altitude of 1,351 m,

as a town developed on the right bank of the River Tuul flowing from
the east to west, a tributary of the River Orkhon which uitimately

empties into the Lake Baikal. The city is situated in a basin
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surrounded by mountains, and the area  is about 2,000 km?, almost the
same as Tokyo in Japan. The climate is continental. The coldest
month throughout the year is January and the hottest month July. The
annual average temperature is 0.9°C, relative humidity 67% and the

annual rainfall is a very scarce, 233 nm.

The monthly average temperature, humidity and rainfall are as shouwn in

Table 3-2-1.

Table 3-2-1 Annual Climatic Conditions in Ulaanbaatar District

Month Jan. Feb. | Har. hpr. | Hay gun. | Jul. AT Sep. get. Row. { Dec. | Annaul average
Highest | -18.3 | ~14.1 -3.1 1.2 11.2 16.9 17.3 15.7 9.7 5.0 -7.3 | -15.7
Temper- .
ature Lowest }-23.11-20.21-12.% 6.5 T3] 12.8 ) 16.3} 13,5 6.91 -2,1(-14.8 -_2}_.4
{'C)
Average | ~21.1 [ -17.¢) -a.6] 1.4 e8| 193] 16.6] 29| 4| 1a-1ais[-18.0)" 0.9
Average humidity § 82 18 61 56 1.52 60 66 61 64 64 13 81 ) &7
(L9 . )
R@infall {mm) 1.5 1.9 2.2 7.2 15.3 48.8 2.6 47.8 24.4 6.0 3.7 T 1.6 _ 233.90
Humbers of
days with - - - 1.0 4.1 9.0 14.0 12.0 T.0 2.0 Q9.0 - Tatal 49.1
rainfall {davy} )
Hupbers of . ]
days with 3.7 3.0 3.5 3.0 2.1 - - - 1.3 2.8 4.6 3.4 Total 30.4
| 3pouwEall (day} : .

pata covering 1385 ~ 1986, wps obtained from the Hinlstry of Ensrgy. '
However, the amount of rainfall and snowfall is based on official anmouncement f£rom 1821 to 1886. Both dsta were
reeorded in Ulaanbastazr City.

3.3

Energy Status of Ulaanbaatar City

Table 3-3-1 shows the transition of energy consumﬁtién in:Ulaanbaatar
city in the latest decade. The table indicates that the supply of .
heat increased by 55% and electric power by GQ%Iin the.past ten yeafs
while the increase in population was 34%. According to the draft of
the "Master Plan and Policy for Future” compiled by the Minisﬁry of
National Development of Mongolia in November 1991, the annﬁal pdpuiav
tion increase is estimated to be 2.5% (or 50,000 persons) ‘and tﬁé

total population will reach the 2.7 million level by the year 2000,
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Table 3-3-1 Energy Consumption and Growth of Population in
Ulaanbaatar city in the Latest Decade

A ' B

Unit : ,
1978 1979 1980 1988 1989 1990

Hot water | 108 Kecal/n| 1,944 {1,488 | 1,783 ] 2,830 |2,857 |2,840
Heat )

consump- : .
tion Steam 10% Kcal/hl 667 688 694 943 937 924

Total 108 Kcal/h 2,661 {2,176 12,477 3,773 13,794 | 3,764

‘Average of

6 1.0 777
three years 10% Keal/hl 2,438 {1.00) 3, (1755)
_ 103 Mwh 490 | 580 650 { 907 981 | 1,018
Power consumption
103 Mwh 573 {1.00) 969 {1.69)
103 10.01418.7 [ 431.3 | 548.4 | 560.6 }575.0
Population :
103 420.0 (1.00) 561.3 (1.34)
(Note) . Hot water and steam are delivered by pipe from the power sta-
tions, the former for people’s livelihood and both for
industries. - '

. Taking the three years average from 1978 to 1980 as A and the
 same for 1988 to 199 a decade later as B, the figures in { )
denotes thé multiplying factor of B in case of taking A as 1.0.
. Obtained from the Ministry of Fuel and Energy in October, 1991.

3.4 Energy Tariff

The energy is divided into electricity, hot water and steam. The hot
water is supplied through piping from the thermal power station within
the city to each ﬁouseholds, shops, public facilities and factories.
The steam.is.only for factories. It is reheated if necessary,
hoﬁe?er; the heat loss is great with the heat insulator of piping run
through the city peeled off at places. The boiler of the thermal

powar station is required of continuous operation even at night since



.4.1

the maintenance of room temperature is important when the air tempera-
ture drops down (at dawn) in w1nter seasons. A stable operatlon of
boiler including the improvement of piping is desired to firmly estab- _
lish the energy system including the collection of enefgy tariff. As
of the date of 1nvestlgatlon, the monthly salary of maintenance per-
sonnel of the power station averaged from 1,000 to 2, 000 Tugriks while
the energy tariff amounted to 30 to 50 Tugriks a month, or 2 to 5% of
the salary. Therefore, the tariff is almost same as compared with 3. -

to 6% of the average household in Japan.
Eiectricity Tariff

The electricity tariff in Mongolia is_Set very cheaply as-compared
with Japan. Taking the official exchange rate of US$1 = 40 Tugriks,
the electricity tariff for household use costs ¥1.6/kWh {Assuming

UsS51 = ¥130) in comparison with approximately'YZd/kwh in Japari.

(1} Unit electricity tariff (Tugrik/kWh}

District _ ' Industry Hoﬁsehold‘
Ulaanbaatar Central System 0.35. . 0.50
Choybalsan ‘and its District 0.95 0.50
Other Regional bistrict 0.93 0.50

However, 0.35 Tugrik/kWh rate applies to all public
organizations excepf factories. In order to level off the
electric power load, electricity tariff for ‘industrial users
will be adjusted as follows to vary the rates during peak and

low load times.

During peak load: AM 7:00 ~ AM 10:00 x5
PM 5:00 ~ PM 10:00 x5
During low load: PM 10:00 - nM 7:00 ® 17



{Z) The following eleétricity tariff will apply to household

withdut Watthour meters.

Classification Tariff (Tugrik/month)
1. Per each Socket 50.00
2. Per each 25W bulb 2.80
3. pPrer each 40W bulb 4.60
"4, Per each 60W bulb 7.00
5.. Par each 75W bulb 8.80
6. Per each 100W bulb 11.60
1. Pei each 150W bulb - 17.40
8. Per each 200W bulb 23.20
9. Per each 500 bulbk 58.00
10. Per each 1,000W bulb 116.00

3.4.2° Hot Water Tariff (for heating)

Classification Category Unit Tuqrik/Month
Heating Housing
Housing complex n? 4.590

Student dormitory

. ﬁééting Basement me 2.50
Industrial Service industry Gecal 55.00
Hot Water Housing

Per capilta 1.60
Student dormitory
. Heating _ Factory 3 1 85
m ;
Public office

Industrial Gecal 55.00

* Hot water is supplied during the period beginning September 15
and ending May 15. Charges. are collected during this period

only.



3.4.3  Steam Tariff {(for industrial Tugrik/Geal)

Steam Pressure (kg/cm2) Tugrik/Gecal
1.2 - 2.5 48.00
2.6 - 7.0 . 51.00
7.1 - 13.0 : 55.00

13.1 - 21.0 57.00
21.1 < 61.00
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CHAPTER 4 STUDY OF PROJECT FOR REHABILITATION

Purpose

The 4th thermal power station in Ulaanbaatar city of the Mongolia was
mainly built in the 1980s by technology from the ex-Soviet Union.
Although ten yéars have not yet paésed since the station started
operation, ﬁhe station cannot afford to supply power'smoothly as the
avaiiability factor has lowered due to a lack of imported materials
and parts for operation and maintenance as well as due to station
equipment failures, a part of which is caused by withdrawal of
éx—Soviet engineers and lack of maintenance and management technology.
Those are all caused by a large reduction or in some cases a suspen-—
sion of financial and technological assistance influenced by
‘deterioration in the ex-Soviet economy. As a result of that, power
“dutages are unavoidably frequent. Heat supply is also failing. It is

seriously 6bstracting.the economic development of Mongdlia.

The Electrostatic Precipitators (ESP) improperly operated discharge a
lot of dust and aggravate air pollution in winter under formation of

inverted atmosheric layer.

Since the Mphéolia government is afraid this situation may become a
factor that will obstruct the presently promoted policies for democra-
“tic and economic reform, the government has planed a project for reha-
bilitating the 4th thermal pbwer.station as an urgent measure with the
object of stable supply of electric power and improving.the environ-
‘ment. The main measures are tb raise the availability factor and to

operate ESP normally.



4,2 Study of the Contents Requested
4.2.1 Study of Appropriateness and Necessity of Project

(1Y Study of appropriateness

The appropriateness of the rehabilitation project was examined
in comparison with other alternatives in the followings as
urgent measure project for the stable electricity supply in

Ulaanbaatar city.
1) Proposal for construciton of new power station

In the proposed. new construction as a substitute of the
rehébilitation works, a new thermal power station with
capacity of 200 MW will be constructed in the outskirt of
Ulaanbaatar city. If no rehabilitation was given to_the
existing 4th thermal power station and its load were
reduced to a half, the amouht of dust discharged from the
stack will be reduced to 50%, and the electricity and heat
‘will be supplied from the new thermal power station and the
4th thermal power station. The influence of dust to
Ulaanbaatar city can be disregaraéd since the new station
of an Western country type will be constructed in'ihe '

outskirt,

The plan to newly construct coal fired thermal power sta-
tion with 200 MW capacity will require a total fund
amounting to ¥45 billions, approximately ¥40 billions for
construction costs and ¥S billions for the additional
construction of power transmission lines and pipings for
steam and hot water. The period to commissioning of four
to six years is necessary. These two factors will lead to
the new construction hardly met with the pfeéeht-requests
of Mongolia. In addition, the amount of dust Qill be .
reduced by only about 50%, and the operation of the 4th
thermal power station will have to be continued.

Therefore, the cost of repair will keep on‘increasing.



2)

3)

The proposed new construction is a plan to be considered in
future to meet with the increase in energy in future. It

can never be a substitute of the rehabilitation project.
Rehabilitation of other power stations

As described before, the 4th thermal power station having
an electric generating power of 540 MW is the largest and
latest power station meeting with 70% of power demand in
the central energy system. The majority of dust discharged.
from stacks belongs to this pbﬁer statién. As contrasted
to it, the 2nd thermal power station stared its operation
some 20 - 30 years ago. It is an old station with a small
electric generating power of 21.5 MW, and is destined to be
phased out in near future. The 3rd thermal power station,
on thé other hand, started its operation during 1968 and

1981, The electric generating power is as small as 148 MW,

and a rehabilitation project is now pushed forward with an

assistance from the United States of America.

1t can be concluded from the foregoing that the Japanese
grant aid cannot be intended for the rehabilitation of

other power stations in Ulaanbaatar city.
Purchase of power from the ex-Soviet Union

With the central energy system linked with the power net-
work of the ex-Soviet Unien, Mongolia has a_normal way to
purchase power from there every year, 160,000 MWh in 1989
and 230,000 MWh in 1990. It was possible hitherto to
obtain power from the ex-Soviet Union to cover its shortage
though'the_unit price was high (formerly 3.5 Kopecks/kWh =
¥3/kwh) . However, the contract for 1991 onward had to face
rough gding, and the unit price increased more than double
to US$0.05/kWh (Approximately ¥7/kWH). Though switched to
a barter contract, the Mongolian government intends to
suppress the purchase of power, even if it is possible,

from the viewpoint of saving foreign currency. AL present,



(2)

furthermore, the link is unilaterally cut off due to the

domestic situations in the ex-Soviet Unien.
So the purchase cannot be a substitute.

As a result of study described above, the rehabilitation pro-
ject for improvement of 4th thermal power station is concluded
as an appropriate counter measure for the problems which the

Mongolia is facing now.
Study of necessity

The necessity of the project will be examined by analyzing the
current status of the amount of dust discharging from stack and

the power shortage in the central energy-system.

1) Low availability factors and low electric charging factors

of electrostatic precipitator (ESP)
(a} Status of the 4th thermal power station

Table 4-2-1 shows the monthly operating time of ESP -
for each boiler and their availability factors based
on the operating time of each boiler. The availabi~
1ity factors for boilers are on the level of 50% and
~the average availability factors fof ESP based on the
operating time of boilers is 72.9%. This indicates
that 27.1% of the available operating time of.ESP are
not in service at all although the boilers are in
operation. Furthérmnre, an average of electric
charging factors of ESP included in 72.9% of them is
40%, as clarified in other section of the Repoft. Is
not existing the status of such full charging for ESP

as shown in Japanese power station,



Table 4-2~1 The Operating Time of ESP and their Availability Factors
' Based on the Operating Time of Each Boiler of the 4th
Thermal Power Station in 1990
_ Boilers g N2 N3 N4 NG N6 N7 | Total
Months
1 223 432 468 445 443 485 -1 2,496
2 249 316 268 416 468 75 416 | 2,208
3 - 319 479 349 344 271 356 | 2,118
4 - 337 452 113 228 382 197 { 1,709
5 - 178 386 100 487 336 6511 2,138
6 - - 144 459 352 50 322 | 1,327
7 - 184 - 93 - 339 438 | 1,054
8 - 438" - 175 161 251 268 | 1,293
9 - 113 - 338 - 347 491 ] 1,289
10 - 197 237 130 - 433 375 | 1,372
11 - 334 266 448 - - 432 | 1,480
12 - 252 515 434 220 186 253 { 1,860
‘Total 472 | 3,100 | 3,216 | 3,500 | 2,703 | 3,155 | 4,199 | 20,344
Operating time 671 | 4,971 | 4,590 | 4,956 | 3,086 | 4,140 | 4,774 | 27,908
1 of boilers (h)
Availability fac-
tors based on the
operating time of { 70.3] 62.4 0.1 70.46 75.9 76.2 88.0 72.9
boile;s (%)

* Obtained from the

4th Theimal Power Station in Cctober, 1991
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The low avéilability factor is céused mostly by
troubles in the motor-driven units for rapping system
of ®5P, and not by the precipitator itselﬁ. The
troublés consist of motor damage due to lack of lubri-
cation, a short life of only about one month in the
reduction gear due to low quality of materials and
machining precision, bénd-down and cut-off of the
hammer rods, etc. Furthermore, the ash tresatment
system, including ﬁhe air slidef, has problems such as
clogging, abrasion and opening of canvas, malfunction
of the hopper ash level senso:,:and shortage of ailr
supply to the hopper. Although the bottom of hoppef
is located in a separate buillding, the inside is dark
and the maintenance environment is inferior due to the
leakage of fly ash. 1In the ash treatment system, the
- troubles of abrasion and scaling {clogging of piping)
are caused in the ash discharge line and feed water
line, attributing to the low availability factor of
the electrostatic precipitator. For the samé reason,
the electrostatic precipitator has been put into
charging only about 40% of the time while in opera-
tion, so the collection efficiency is extremely poor..
Moreover, a strong sense of commitment that.the
elaectrostatic precipitator must be operated by all
means while the boiler is in operation is not
thoroughly driven into the minds of the maintenance

personnels.

It is possible to cope with a lack of materials and
méchinery to some extent by selecting and providing'
substitutes in this rehabilitétion project, but it is
imagined to take considerable time to improve improper

operation and lack of awareness.
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{b)

Increase of respiratory disease patients in

Ulaanbaatar city

Table 4-2-2 shows the increasing trend of respiratory
disease patients in the three most recent years in
Ulaanbaatar.city. They accounted for 19.1% of the
total population in 1988 and increased to 42.8% in
1990, 1In fact, this is considered to ke a serious
issue of people’s healtﬁ while a lot of young people
are moving to Ulaanbaatar city and about 50% of the
total population of the city is said to be people of

30 years old or younger.



Increasing Trend of Respiratory Disease Patients

Table 4-2-2
in the Three Most Recent Years in Ulaanbaatar City
Years
. Number '
Types of deseases of patients 1988 1989 1990
per 10,000 people -
Respiratory disease Total Number of 1,991.0|2,722.5 | 4,275.4
patients
Bronchitis 1,441.511,938.2 | 2,983.6
c .
0 H
n | Pneumonia 1 205.9 264.1 274.7
t : .
nt | Chronic tuberculosis 18.5 36.8 45.0
C
3
Other respiratory 245.1 483.4 972.1
diseases
{Note) Obtained in March, 1991 through Ministry of Energy, from.

Ulaanbaatar City Health Bureau

In Japan, a lot of accusatory investigations were made

for some years after 1965 saying that there was a

close relaticonship between air pollution and the

frequency of asthmatic paroxysms, but the situation of

epidemiological investigations on the influence of air

pollution has recently changed while the actual

conditions have been clearly researched on

invest 196‘; ions.

it is obvious that people in Ulaanbaatar city

According to thlS stream of hlstory,

emotionally tend to simply relate the increase of the

respiratory disease patients to the color of smoke

emitted from the 4th thermal power station.

People in

the city'generally want to make the color of smoke

white as strongly as they want to improve the

situation of frequent power outages.

The Mongolian

State Committee for Environmental Control in charge of

pellution measures also shows much interest in the
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(c)

results of the rehabilitation project. Even if the
color of smoke from the thermal power station is not
directly related to the increase of patients, it is
necessary to improve the living envirenment by
decreasing dust in the air. It is very important for
the Mongolian pedple:to increase the availability
factors of ESP at the 4th thermal power station
regarded as the biggest dust emission scurce in

addition to the supply of power and heating.

Concentration of dust on the ground in Ulaanbaatar

city

Table 4-2-3 shows monthly changes of average ground
level dust concentration in the five most recent years,
As shown in this table, there is in conclusien no big
difference in the values in comparison between two
seasons, that is, from June to August when the minimum
loads are imposed on boilers at the 4th thermal power

station and from December to Februafy when the maximum

' loads are imposed .on them.

The minimum values are 0.10 and 0.13 in the former and
in the later respectively, and the maximum values are
0.33 and 0.28 in the former and in the later
respectively. Since one hour average value of
Japanese envirommental quality standard is 0.20, the
concentration of dust in Ulaanbaatar city is by no
means high.  However, the State Committee for
Environmental Control is actually concerned about the
aécuracy of the observed values since the values

themselves were obtained from outdated ex-Soviet

automat ic measuring instruments and the instruments

. have not been maintained and adjusted perfectly in

consideration to the Mongolian situation,
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Table 4-2-3 Monthly Changes of Average Ground Level Dust Concentration
in Ulaanbaatar City for Five Years from 1987 to 1991

{(Unit: mg/m3)

Months | Minimun FAverage) Maximum (Average)
1 ' 0.13 : 0.27
2 0.13 0.27
3 Q.14 0.29
4 0.19 0.86
5 0.14 0.41
6 0.10 0.23
7 0.10 0.42
8 0.09 0.36
9 0_13 0.65

10 0.13 ' 0.26
11 0.18 0.39
iz ‘ 0.13 0;30

{Note) Obtained in October, 19%0 through the Ministry
of Energy from the Mongolian National State
Committee for Environmental Control



It is important for Japan to persuade people in
Ulaanbaatay city and the State Commitee for
Environmental Control to grasp the real situation by
measuring the concentration of dust in exhaust gas
from bollers at the 4th thermél power station regarded

as the biggest source of dust emission.

2) Status of shortage of electric energy

{a)

Status of the 4th thermal power station

The number of forced outages which annually occurred
at the 4th thermal power station in 1980 was 245 and
the shortage of electric energy was 221,301 MWh as
shown in Table 4—2«4. As for monthly changes, the

shortage of electric energy was rather large from June

to August when fewer loads were imposed on the thermal

power station. However it is important to consider

that boilers were intentionally shut down for fixing

in summer when there is few affect even if

- transmission electric energy come short, This is done

in order to get ready for the peak loads in winter.

Table 4-2-4 also shows monthly changes in.the shortaée
of electric energy (82,982 Mwh in total) from January
to September in 1991. Since the shortage of electric
energy in this period of 1990 was 162,841 MWh, the
quantity in the first half of 1991 was half as much as
that in the period. This is due to the relatively
sﬁable economy and soclety, which have violently
changed, but it is skeptical thaﬁ the total shortage
of electric energy will become half as much as that in
the entire year since it has been more difficult to
get materials and machinery from the ex-Soviet Union

in 1991 than in 199%0.

This shortage of electric energy was supposed to be

supplemented by the ex-Soviet Union, but in reality



this problem was solved by electric outages and

factory shutdowns.

Since the total transmission electric energy generated
by the 4th thermal power station in 1990 was

2,018,921 MWh, the shortaéé of electric energy
accounted te 10.96% and if was big and eguivalent to
44 MW assuming that the annual power transmission

hours was 5,000.



Table 4-2-4 The:Monthly Shortage of Electric Energy from the
Viewpoint of the 4th Thermal Power Station

1990 1991
Months | Number of Difference between power demand and actual
foreed generated output {Shoxrtage of electric energy)
outages ' 103Kkwn Mw kwh/foxced 103kwh
outaqe
1 15 5,73é 8.0 382.4 : 5,808
2 14 5,274 7.3 376.7 7,356
3 217 18,048 251 668.4 14,230
4 15 5,640 1.8 376.0 | 1,196
5 19 14,269 19.8 751.0 17,046
6 26 23,918 33.2 919.9 14,598
7 26 41,226 57.3 1,585.6 17,201
8 | 24 31,933 44.4 1,330.5 ' 3,894
9 o 16,797 23.3 7999 1, 644
10 14 19,994 | 27.8 1,428.1
11 20 13,035 18.1 653.8
12 | 2 25,431 [ 35.3 1.059.6
Total _ 245 221,301: 307.4
AQéraqé | .50.4 | 18,442 25.6 903.3
Acquired in March, 1991 Acquired in
October, 1991
{Note) . This table ‘indicates the difference between the electric energy

{power demand) the 4th thermal power staticn was asked for by the
* central energy system and the electric energy the 4th thermal
power station actually generated.

Obtained from the Ministry of Fuel and Energy in October, 1991.



{1}

Status of the cenral energy system

Although the 4dth thermal power station causes shortage
of electric energy, the shortage will tend to decrease
to some extent if other power stations connected in
the same power transmission lines back it up.'

Table 4-2-5 confirms this tendency. In short, the
shortage of electric energy in 1990 was 228,400 MwWh,
aimOSt same amount of the shortage caused by tﬁe 4th
thermal power station and the central energy system
was also considered to have suffered from the shortage
equivalent te that caused‘by the 4th thermal power
station. As a result of the above examinatioh, the
project is considered indispensable for_the reduction

of dust and the solution to the energy shortage.

Table 4-2-5 The Annual Shortage'of Electric Energy

in the Central Energy System

Total power Total powér ' Shortage of electric
demand transmission of energy f(imported from
electric energy | the ex-~Soviet Union)

103mMun 103Mvin _103wmH

1988 3,136.9 3,062.0 o - 74.9

1989 3,248.4 3,0%0.2 158.2

1990 3,194.1 2,965.7 228.4

1991 (3,445) (3,100) (245

(Note) Obtained from the Ministry of Fuel and Energy in October, 1981

4.2.2 oOutline of the Power Station

The 4th thermal power station is the largest and latest coal fired

one for electric power and heat supply among three thermal power

stations located in Ulaanbaatar city, the capital of Mongolia.



It is the most important thermal power station to Mongolia since it
delivers hot water for people’s liveiihdod in Ulaanbaatar city and
xsteam.to factories in addition to power for consumers in éix provin-
ces. The coal used theré is black lignite supplied from an open-—cut
mine at Baganuur, which has the largest deposit in Mongclia and

located at about 130 km from Ulaanbaatar city.

As regards the posiﬁioning of the station, it provides about 70% of
the total power output among the five thermal power stations in the
six central provinces. Its breakdown is shown in Table 4—2?6.

The organization and the number of personnel are shown in Table

4-2-14.

Seen from the basis of nominal capacity, the generating power
accounts for 64.,5%, as of October 1991, and 75.7% from 1992 onward.
'Examining the boiler capacity.at three thermal power statiens in
Ulaanbaatar city, it accounts for 57.5%, as of October.1991, and
65.8% from 1992 onward. As seen from either viewpoint, the
influence of fluctuation of its availability factor, even with ité

only 1% up or down, will be very significant.

The total nominal capacity of five units of turbine/generators is
460 MW, as of October 1990, The nominal capacity wiil increase to.
'540 MW with thé installation of an additional unit at the end of
1991. The rated capacity is 590 MW and the total maximum capacity
is 660 MW. The station has seven boiler'units, each of which is
sized the same and has the maximum continuous capacity of 420 t/h.
An additional unit will start up at the end of 1991, so that the

total steam generation of boilers will become 420 t/h x 8 =

3,360 t/h in terms of the maximum continuous capacity.

Since the rehabilitation project will start in effect from the
latter half of 1992 and the availability factor of the additicnally
installed unit will socner or later decline, Jjudging from the poor
current maintenance, the object of rehabilitation will amount to 8

units.

The start-dp date of boilers and turbine/generators are shown in
Table 4-2-~7. Every one of them are new. Even the oldest, No. 1
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boiler, has been only about eight'years in service. Main

specxflcaLlon of major eguipment are shown in Table 4-2-8 and Table

4-2-9. Seen in the light of Japanese standards, the designs of both

bhoilers and turbines are old- fashioned and their dimensions are

rather large.

General layout of the 4th thermal power station, the layout of
boiler, turbine and section of plant house are shown in Fig. 4~2-1,
Fig. 4-2-2 and Fig. 4-2-3 respectively. AllIeQuipment and devices
are installed in buildings as the site is located in an extremely

cold region.

Pable 4-2-6 Positioning of the 4th Thermal Power Station
as Seen from Amount of Power Generation

(Unit: 103MWh

1988 1989 1990
The 2nd Thermal Power Station 63.5 64i3 57.8
The 3rd Thermal Power Station 516.3 473.2 444.7
The 4th Thermal Poﬁer Station .1,717.2 31,7741 1,703.3
Dahan Thermal Power Station 191.6 1?5.9 151.3
Erdenet Thermal Power Station 58.5 73.5 70.4
Total 2,547.1 2,571.0. 2,427.5

(Note} Obtained from Ministry of Energy in March 1991




Table 4-2-7 Start-up Date of Boiler and Turbine/Generator
of the 4th Thermal Power Station

Unit No. Capacity Start-up Date

Boller ' #1 420 t/h 30 - 8 - 1983
42 420 t/h 16 -~ 1 ~ 1984

$3 420 t/h 9 -12 - 1984

$4 420 t/h 25 -12 - 1985

#5 420 t/h 27 -12 - 1986

#6 | 420 t/h 31 -10 - 1987

$7 420 t/h 7 -2 - 1990

#8 420 t/h 23 ~12 - 1991

Turbine generator #1 80 MW 18 ~10 - 1983
#2 100 MW 26 -11 - 1984

#3 100 MW 27 ~12 - 1985

¥4 100 MW 27 ~12 ~ 1986

45 80 MW 17 - 2 - 1990

#6 B0 MW 25 -12 - 1991

" {Note) Obtained from the 4th Thermal Power Station in March 1991,



Table 4-2-8 Main Specification of Boller at The 4th Thermal
Power Statlen

Manufacturer : ax-Soviet Union

Indoor, rsdiant, single drum, natural

Type ' eirculation type
Unit No. #1 - #8

Boiler capacity 42¢ t/h {Superheater outlet}
Boller

2

steam Steam pressure 14ol:gf/cm {14 ¥Pa) ({(Superheater
condition out

Steam temperature 560'C {Superheater outlet}
Fasl Description #Mongolian c¢oal (Baganuur)
used ' ;

High caloriflc value 4,000 Kcal/kg (956 K3/kgl

Superheater " | pendant type
Boller furnace S5ingle furnace, water wall
Air heater Tubular type

Coal burner (Numbers) [ Corner £iring {4 x 3 stages)

Type
yP ESP Electroatatic type

Well water mixed transpoxt and

trea :
Ash treatment’ syStem | . culation ayatem

Coal pulverizer Hoclzontal Ball-tube mill (2 units)

{Numbers)
rulverized coal semi~direct storage bin (Blewing by
firving syatem primary fan)

Ventilation system Balanced draft

Table 4-2-9 Main Specification of Turbine at the dth
Thermal Power Station

Manufacturer : | ex~Soviet Union ex-Soviset Union

Hlon-reheat,

8 t ef
condensing type ame 33 the laft

Type of steam turbine

Unit No, 1, 15, ¥ 2 - 4
Noninal output 80 MW 100 Mr

1
Inlet Rated oukput 80 MW 11¢ MW
steam ' .
condition Maximum ocutpuat 100 MW 120 MW

Steam prassure | 130 kqf/cm2 {12.7 HMPa) {(before Stop valve)

Steam .
temperature s8%°c (eofore stop vaivel
Max. 485 t/h,
Inflow of steam Hax. 470 t/h ratad 480 t/h
Turbine Flow | Mox: 325 /b
exhaust Pressure pesign 0,057 kgf/cm3 (0.0056 uPa)

Cooling water temperature | 20°C

Rotation spead 3,000 rpm 3,000 rpm
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The present status of the 4th thermal power station will be sum-

marized below.
{1) Power station in general

The inside of the plant house where the boiler and turbine are
installed is dark and lots of pulverized coal and fly ash accu-
mulates everywhere. In addition, since they are washed away
with water at times, troubles are induced in_the electric
systems. The environment of operation as well as of main-
tenapce is kept in poor conditions. In the light of currént
Japanese status, in spite of its comparatively new and powerful
station, it appears an outworn station having been in service
for 20 to 30 years, which poor environment is additionally
giving birth to new problems. The necassity and urgency for

rehabilitation are high.
(2) Boiler pressure part and large capacity pump

The operation of the boiler has been suspended at times due to
furnace. explosion and its associated various causes OfF their
gbmbination. Including this, the boiler trouble on boiler
‘pressure parts accounted for 29%, which however, was not caused
by any fundamental problems in boiler itself. Also less
troubles occurred for large capacity pump. As the boiler and
large capacity pumps themselves seem to be designed with ample
allowances, and are all less than eight years old since the
cdmmencement of their operation, no urgent problem on them has

occurred.
(3) Mill and pulverized coal feed system

Most trouble have occurred in this system, accounting for

approximately 57% of boiler trouble.

These problems are mainly caused by wear. The major cause of
the low availability factor of the boiler lies in the trouble
with this system. The first step to be taken to reduce boiler

trouble is to reduce trouble in the pulverized coal feed
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{4)

(5

{6)

system. It can also be expected to see a reduction in trouble
related to the boiler pressure part through improvement of the

feed system and its asseociated maintenance.

Steam turbine and generator

As these equipment, similar to the boiler, under the category
of station major machinery were manufaétured with ex-Soviet
Unicn technology, no procurement will be possible in Japan,
even for their partial rehabilitation. However, Lhere appears
no particular problem for them. With the availability factor
as high as about 70%, the operation records (vibration, bearing

0il temperature, etc.) show no sign of any problem at present.

Coal handling system

The coal measuring equipment in the power stétion has been
damaged and no reliable measurement is being taken on the
amount of coal cénsumed, presenting a probleﬁ fbr station mana-
gement. Furthermore, the receiving coal contains lots of
foreign materials (stones, metal'pieces), which would be
responsible for problems such as broken belts, and in addition,
for wear in the pulverized coal feed system. The measrue is

therefore in need of prompt installation.
Electrostatic Precipitator (ESP)

The eleétrostatic precipitator is often not operating or not in
full charge, even when the boiler is operation. As to the
causes of such status, there exists no particular problem in
the ESP itself. What are most responsible for non-operation is
the rapping:system of the ESP, the troubles of which'a:e
electric motor burnt-down, too short reducer life of approx.
one {1} month due to low guality of material and manufacturing
and bend~down or cut-off of the rapping rod. The fly ash
discharging portion also has problemns of‘chéke, wear and leak
of fly ash in canvas for alr slider and of malfunction of

hopper ash level'sensor and shoftage'of'éir supply for hopper.
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(7}

(8)

The hopper is located in a separate building, which inside is
also dark and the maintenance environment is also poor due to
the leakage of fly ash. In the ash treatment system, problems
of Qear and écaling {pluggage of pipe) occurs at its ash slurry
transport and water feed portion resulting in a low availabi-

lity factor of the precipitator. For the same reasons, as the

- electrostatic precipitator cannot be electrically charged

fully, that is,'with épprox. 40% of its capacity at times, even
when thé electrostatic precipitator itself is in operatiqn;
effidieﬁcy of dust collecting is quite low. Taking the above
current status into conéideration, to Suppiess the dut emission

from the stack, it is necessary to always put the ESP in 100%

" charge whenever the boiler is in operation. The urgency is

great.
Measurement instruments

Measuriﬁg instruments are of too old type as used over 30 years
ago, all of which are of electrie type. In addition, it seems
tﬁat no calibration test for them has been conducted because of
lack of tools or materials. Tt can accordingly hardly be said
that the instruments in the central control room as well as
those on the field possess a kind of reliability, presenting a
wicked problem for operation and.management. Since their func-
tions are directly related with functions of 2ll the equipment,
their malfunctions are including the troubles of each equip-

ment ., Therefore, it is necessary for Mongolian personnel to be

‘able to do the calibraticon test of existing instruments at

first ﬁb make the risk raised by the troubles as small as

possible.
Electrical equipment

There are still lots of problems such as cable fires, power
leakages and shorts, which are all caused by the accumulation
of "‘pulverized coal, washing with water and incomplete daily
inspection, and a remarkablé improvement can bhe expected

threugh betterment of the environment.
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Study of Relationship, Duplication and so0 on with Similar Projects

or Several Aid Projects of International Orxganizations, etc,

Described in the following are the major movements of varlous

countries and international organizations in the field of energy:

The one related to the 4th thermal power station, the object of the

current project, is the provision of funds amounting to approxima-

tely 2.8 million dellars by the United States of America for pro-

curement of materials and machinery in short supply,'details of

which are shown in Table 4-2-10. Since control and coordination are

made by the Moﬁgolian Ministry of Trade and Induétry, there will he

no problems of duplication or other similar problems.

{1)

{2)

Austria

Representatives from Austrian ELIN Corporation visited the
Mongolia, and carried out a survey'oh the problems concerning
rehabilitation of power stations, construction of hydraulic and
wind power stations, and installation of scrubbers in the

country.

The two countries {Mongolia and nustrié) have made up a project
concept concerning basic technologicél and economical plans for
rehabilitation of the Choybalsan coal fired thermal power sta-
ticn (36 MW) in Dornod province, for which the Austrlan side is
now preparing the final plan. The officials of the Mongolian
government visited Austria to study aboﬁt'experience of the
coﬁntry in the field of energy, and concluded an agreement for

joint works of the rehabilitation of the station.

The United States of America

Treatment of Mongolia as a most-favored nation was started in
January, 1991 wvhen the president of the Mongolia visited the

United States.

In association with the movement to assist the Mongolia, repre-~
sentatives of the US Trade/Developmént Plan Bureau visited the

Mongolia, and discussed the problems in the field of energy
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with officials of the Mongolian government. Additionally, for
development of projects in the field of energy and a basic
study on technological and economical problems in the country,
an agreement for granting $600,000 was concluded in May, 1991
between the two countries. This study was carriad out for
rehabilitation of the Central Power Dispatching Center and the
heat supply network in Ulaanbaator city as well as for tech-
nological and.economic Basic Study regquired for rehabilitation
of the power station (4B MW) in Darkhan city and the 3rd power
station (148 MW) in Ulaanbaatar city. The feasibility study
for the 3rd power station will be conducted in the spring.of
1992. After the study for technological and economical con-
ditions is carried out, rehabilitation work will be started.
The Mongelian government has requested several international
organizations such as the World Bank and ADB to provide them

with funds for the project.

Representatives of the qugolian government visited the United
States, explained the current situation of energy development
in the Mongolia to officials of the US government, and also
étudied the current situation of power stations and industries

in the United States.

Additionally, the US Government has decided to grant 10 million
dollars for the Mongolian government to purchase materials and
machinery from the ex-Soviet Union, about 2.8 million dollars
of which is to be used to purchase those for each power station
under contrel by the Ministry of Fuel and Energy. The mill
spare parts, turbine spare parts, pump sapre parts, etc. are
scheduled ﬁé be procured for the 4th thermal power station.

(Refer to Table 4-2-10)
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(3)

(4)

(5)

South Korea

Foreign Affairs Ministers of South Korea and the Mongolia
concluded in March, 1991 agreements for cooperation in the
fields of science and technology, international trade,

irivestment, and cultural exchange.

Specialists of South Korea visited the the Mongolia to discuas
plans to construct a small hydro-electric power station, &hich'
was proposed by the Mongolian_govérnment. They made up a draft
plan for thé project to construct a small hydrerlectric power
station in Dalandzadgad city in Omnogovi province. The
Mongolian side regards this project as an important one, and
now negotiations for cost are underway between the two

countries.
Unified Germany

Officials of the German government are néw carrying out a study
on the plan proposed by the Mongolian side to construct a small
hydro-electric powér station in Baruun city in SUfbaétar pro-
vince. Representatives from the Mongolian government visited
Germany, introduced the current situation of energy development
in the Mongolia to officials of the German government, and
discussed the possibility of cooperation between the two

countries,
People’s Republic of China

The People’s Republic of China is asserting superiority of
socialist regime on the one hand, and at the same time they are
now trying to introduce a market econdmj. So the situation in
this country is very complicated to Mongolia tr&ing to intro-

duce a marketing economy.

In August, 1991, National Chairman of the country visited the
Mongolia, and concluded an agreement for expansion of
economical relations between the two countries. As there is

their basic position regarding their relations with the
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{6)

{7)

ex-Soviet Union and China as the most important ones the

Mongolian government has recently changed its diplomatic policy

" from the out-and~out pro-ex-Soviet to the so-called neutral

diplomacy. This change of attitude has been welcomed by
Chinese government. Also the Chinese government has permitted
the Mongolian government Lo use the Tientsin port for expansion

of their exports, which is very significant.

In the field of enargy, the Mongolia side proposed to construct
a small hydro-electric power station, but it still has several
problems especially concerning the funds required for the

project.
The ex-Soviet Union

Not only the equipment now being used in the 4th thermal power
station, but almost all of the equipment used in power stations
throughout in the Mongolia are made in the ex-Soviet Unien. So
the Mongolian goverﬁment orders most main-tenance parts from

the ex-Soviet Union every year.

The problem concerning debt from the ex-Soviet Union has not
beeg settled, but government leaders of the two countries
ieached in February 1991 a common recognition that the problem
should be solved according to the principle of mutual reliance,
and now settlément of costs for purchase of parts and

eléctricity:ate made according to the so-called barter system.

However, because of the recent economical disorder in the

‘ex-Soviet Union, even if the Mongolian side order them

' formally, they are not delivered within a promised period, and

the situation is fairly unstable.

International organizations

In order to assist the Mongolia in overcoming their economical
difficulties and smoothly sifting to the market economy System
with funds and technologies required for this purpose,

international organizations such as the United Nations
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Development Plan (UNDP), International Money Fund {(IMF), and
Asian Development Bank {ADB) have recently dispatched study
teams. They have studied the péssibility_df wedium-term and
long~term assistance projects including those for urgent

assistance,

Participation of the Mongolia in IMF was formally recognized in

February, 1931,

4.2.4 Study on the Power Station Equipment

(1)

Station egquipment

As a result of examinations made in Sections, 4.2.2 and 4.2.3,
it was judged appropriate to select the fﬁllowinq fécilities,

whose rehabilitation is urgently needed, but ne assistance is
scheduled from other countries, as the objects of the present

project:

1) Electrostatic precipitator and ash treatment System
2) Pulverized coal feed system

3) Coal supplying egquipment

4} Measuring instrument

5)  Auxiliary countermeasures for maintenance of the station

As station major equipment or machinery such as béiler, tur-

bine; generator, mill, large capacity pumps and so on as well .
as instruments and control systems, are all manufactured with
ex-Soviet Union technology, no procurement'will be possible in

Japan.

Especially for ash slurry pumps, directly related with the
boiler operation in the Project, it was emphasized on February,
1992 that the procurement of the parts must be done by the

Mongolian on top priority, if reguired in the current status,

Described in the following are the major problems in respect to
the object of the station eguipment and their proposed solu-

tions.

-
]
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1)

Electrostatic Precipitator (¥5P) and ash treatment system

Coal ash can be classified as slug ash to be mostly

discharged from the hopper of furnace and fly ash to be

mostly collected in ESP. If any trouble occurs in the slug
ash discharge system, it can be big trouble to stop the
boiler operation, though it has fortunately not yet taken

place.

ESP plays a leading role in the fly ash collection and
dischérge system, and its full operation and charge can
function only at the time when the following systems are
all satisfactorily in operation, playing their respective

roles.

ESP itself

Fly ash discharge system of ESP
Ash slurry pit

Ash slurry transfer system

Feed water system for ash treatment

In other words, if any one of the above systems are in
trouble and out of operation, ESP cannot be in charge

despite of its complete readiness to be in charge.

Table 4-2-11 which was prepared by a Mongolian staff person

in charge of ESP operation shows the causes, according to

priority, which make ESF go out of service (operation

and/or charge) during boiler operation. Since these data
do not directly relate to the availability factor of the
boiler, complete numerical records are not in hand at the

thermal power station.

In "Failure of motor reduction gear", merely "Motor

reduction gear dismounting” is included. For example, it

" was ékplained during this study that, in order to test the

No. 8 ESP which was then under construction, the existing

motor reduction gears of the No. 7 ESP was dismounted for
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use in No. 8 boiler, This is probably because delivery

from the ex-Soviets was delayed.
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Table 4-2-11 Causes that make BESP out of Service During Boiler Operation

mirim

Cause

| priority Remarks
3 Too much ash is in ash Ash pluggage in ash hopper.
hopper located. under
ESP
1 Failure of motor It is found that service life of the
reduction gear reduction gear is too short despite
prior judgment that it can be used
since it is produced in Erdenet
machinery factory.
2 Failure in operation bf' Too much ash accumulation on air
air slider located slider due to air pressure drop and
under ESP ash pluggage in porous plate makes
it out of order.
4 Failure of ash slurry Reinforcement of eroded parts by
pump welding is already underway.
Packings are not enough.
A pump for nermal service and 2 pumps
for backup, for #1 to #6 boilers
5 Pluggage due to scaling { Tanks to cleaning, it is not
in ash slurry piping clogged now.  (Periodic cleaning for
removal of scaling is necessary.)
9 Insufficient water feed Pluggage due to scaling in feed
to ash treatment system | water pipe '
& Failure of feed water Damage of pump impellers or pluggage
pump - of settling pond due to inner scaling in inlet pipe
7 Power failure for ash Because of lack of spare parts
treatment system
{transformer, etc.)
8 To make ESP out of Manuals prepared by the ex-Soviet

service while heavy oil
is fired for boilers

side should be changed.

{Note) Obtained from the 4th Thermal Power Station in October, 1991
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