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PREFACE

In response to a réquest from the Government of the Republic of Poland, the
Government of Japan decided to conduct a feasibility study on Flue Gas
Desulphurisation for the Kozienice Power Plant and entrusted the study to the

Japan International Cooperation Agency (JICA).

JICA sent to Poland a study'team headed by Mr. Masashi Mikuni, Advisor to the
Director, Overseas Engineering Department, Electric Power Development Company,

Ltd., three times between February and November 1991,

The team held discussions with the officials concerned of the Government of
the Republic of Eolaﬁd, and conducted field surveys at the study area. After
the team returned to Japan, further studies were made and the present report

was prepared.

I hope that this répbrt will contribute to the promotion of the project and

to the enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the
Govermnment of the Republic of Poland for their close cooperation extended to

the team.

December 1991

Kensuke Yanagiya L/r C>/ C/

President
Japan International Cooperation Agency
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-Chapter 1 Summary and Recommendation

Study items of the Investipation of the Feasibility Study on Flue Gas
‘Destilphurisation of the Kozienice Power Plant of the Republic of Poland were

as follows:

lst Stage

(1) Collection and analysis of data related to the Feasibility Study

(2) ‘7Deterﬁination of the 'level of sulphur oxide emission of the Power
Plant, and environmental assessment based on the level of sulphur oxide
emission of the Power Plant

(3) .VTechnical evaluations and economic  comparison for selection of the
optimum flue gas desulphurisation method and equipment for the Power

. Plant

2nd Stage -

-(1) Additional investigation of the 1st stage field survey

(2).- COnceptual design of DeS0x system

(3) Project implementafion programme

3rd _Stage

(1) Caiculation of new tariff necessitated by introduction of DeSOx system

(2) Benefit from introduction of De$Ox system

(3} .SOCiOeconomic_effecté_by introduction of DeSOx system

fThe'KdﬁiQniée}PohéfuPlant has' made the agreement with Radom Prefecture to

reduce the hourly maximum sulphur oxide emission of 26,648 kg/h at present to



7,995 kg/h by the end of 1997. It has reached a conclusion that it iIs most
appropriate, to meet the agreement, to install ﬁhree SOOQMW class fiue'gas
desulphurisers (FGD Units) of wet type limestone-gypsum method, which achieves
the desulphurisation efficiency of 89%, to treat the flue gas from pbwer
plants corresponding to 1,500 MW of the 2,600 MW total output of the Power
Plant. |

Another conclusion, as to the power generation plants for which FGDs are
instailed, is that it is most suitable to install two FGD Units of.thé
efficiency and capacity described above for Unit No. & through Unit No. 8
(200-MW x 5) power plants which are all using the No, 2 Stack and one FGD Unit
of the same type for No. 9 (500-MW} power generation plant which is using the
Mo. 3 Stack.

Based on the above study conclusion of the. optimum DeS0x system and
combination of DeSOx system installed and power generation - plants, a
conceptual design. of ‘DeSOx system was carried: out at the 2nd stage with -

further data and information collection by doing 2nd stage field survey.

Furthermore, a study on the project implementation programme was made:'as the

2nd stage study.

The study suggests that it is necessary to make an order of the DeSOx
equipment by around the end of May in 1994 and to start the erection by around
the end of May in 1995 in order to put into De30x system commercial operation

from the 1st of January, 1998.

An estimation of the project cost as of the 1st of March, 1991 was 185,404,000
Uss.

If the figure is converted into unit ccst'per kW, it is 123.6 U$/KW.

Diffusions of sulphur oxides emissions of the Power Plant after installation
of FGD Units were calculated as a part of the envifonmental.aSsessment, and
it reached a conclusion that the sulphur oxide level at the point of maximum

sulphur oxide concentration would be well below the environmental standard to



be applied to the environment of the neighborhood of the Kozienice Power

Plant.

Tariff is calculated based on the annual cost including interest during
construction. As a result of this calculation, 33 to 41ZL/kWh additional

burden in tariff is eqtlmated

For the economic evaluation, reconstruction of boilers into natural gas firing

which has the same reduction of 50, effect as this project was chosen.
According to this economic evaluation, this project is much superior to the
. partial reconstruction of the boilers into natural gas flrlng which has the

same 802 reduction effect in terms of cost,

Following are analysis on 1ntroduct10n of DeS0x eguipment in PDllSh power

stations based on above analyses.

(1) ° Economic extension and increase in employment attributable to increase

in investment.
(2)  Absorbable effect on energy tariff
(3) Increase in export
Poland is already industrialized. In this project, local procurement shall
be . extended as much as possible so that technology can be absorbed
aggressively. As a ‘consequence, Poland will be able to export DeSOx
_equipments to neighbor countries by taking advantage of both its comparatively

cheap labor cost and such technology.

What described in respective chapters are outlined below.

1.1 Socioeconomic Background and Current Status of Electric Utility industry

Social reforms based on liberalization, privatization and open policies and

economic assistance of western countries based on the agreement of G24 are



going on in Poland, but the economic outlook of Poland is still severe due to
inflation coming from the vicious cycle of rises in consumer prices and

galaries and stagnant industrial production.

The Republic of Poland is the biggest coal-producing country in Europé, but
it is not‘enough to meet her energy demands becéuse of the cold weather and
her highly energy-consuming industrial structure including.her low energy
ptilization efficiency as represented by her energy consumption per unit.GNP
which is twice as high as that in western countries, and she is an importer

of primary energy.

The Ministry of Industry proposed, in August 1990, a scenario, on long-term
prospect of energy supply and demand,:of 1) ?romotion of electrificﬁtion; 2)
Reduction of dependence on coal and brown coal shifting tolpetroléum and
natural gas and 3) Use of atomic enerpy from year 2000, in view of promotion
of energy saving and in harmony with environmental protecﬁion, based on the
"Directions of Energy Policies for 1990 to 2010" which was formulated with

cooperation of the World Bank, OECD-IEA and the Government_of France.

As for the electric utility system in the Republic of Poland, the direct
governmental control is being reviewed to reorganize'it to have completely
independent generation and distribufion sectors; The organization would
mediate with an electric power network company and be based compietely'on

market principles, but such reorganization is yet to occur.

The Kozienice Power Plant, which is located at 75 km south of Warsaw, is a'
large-~scale coal fired power station having é generation capacity of 2600 MW,
which corresponds to about 10%Z of the total.generation capacity of whole
Poland. With 3,400 employees, the Power Plant is managed by the
self-supporting system where necessary costs are covered by the income ffoﬁ
the wholesale of electricity. The income was about one trillion ZL (aboﬁt 15
billion yen) in 1990, and the unit electricity rate is on the order of 187 ZL
(2.55 yen) per kWh. '

The policy of environmental protection is being promoted in the Republic'éf
Poland. Environmental standards have been set in addition to regulations.on.

sulphur oxide and other emissions for the purpose of achieving targeted



reduction of nationwlde levels of sulphur oxide and other emissions, and it
is becoming necessary for the Kozienice Power Plant to take actions for

meeting such standards and regulations.

1.2 Description of DeSOx System Pfoject Site

The Kozieriice Power Plant, located on :the: left shore of the Vistula (Wisla)
River, is 12 km north of the city of Kozienice and 75 km south of Warsaw, and

roads and railways from the two cities to the Power Plant are in good order.

The weather in  the’ Repubiic-‘of Poland - is generally unstable under the
influence of the oceanic climate of western Europe and the continental climate
of eastern Europe, and is cold except the summer. The precipitation is low

with an annual precipitation of about 500 mm.

It is said that about 90X of the land is flat, and the Power Plant is located

in a vast flat area of forests and farms.

‘The geology around the Power Plant consists of a quaternary river deposit and
an underlying tertiary lavyer.

1.3 Selection of the Optimum DeSOx System

Some FGD methods, listed below, which would be possibly applicable to the
Kozienice Power Plant were selected and their technologies were compared for
the purpose of selecting the most suitable FGD method for the Kozienice Power
Plant. .

<Wet methods>

(1) Limestone-gypsum method ~ Spray tower method
(2) Limestone-gypsum method - Jet bubbling method



<Semi-dry methods>
{3} Spray dryer method
<Dry methods>

(4) Activated carbon method
(5) Coal ash-using. dry FGD method. _
(6) Simple FGD method - Dry absorbent injection into furnace

(7) Simple FGD method - Dry absorbent. injection into duct

These methods were then examined for selection of the optimum FGD method and
a combination of FGD Units and power generation plants for the Kozienice Power

Plant in consideration of conditions specific to the Kozienice Power Plant.

It reached a conclusion after eiamination that the optimum FGD method for the
Kozienice Power Plant is either of the wet type limestone-gypsum metheods and
the most suitable combination is to install two 500-MW equivalent FGD. Units
of 89% in desulphurisation (DeSOx) efficiency to treat the flue gas of No. 4
through No. 8, (200-MW x 5) power plants of 1,000 MW in total generating
capacity and one FGD Unit of same capacity and effiéiency to treat flue gas

of No. 9, (500-MW) power plant. The conclusion therefore was that it is the

best to install three FGD Units same in type and capacity.

The wet type limestone-gypsum methods include the two methods of the spray
tower method and the jet bubbling method. Differences were little between the
two methods in their technical and eccnomic compariSOﬁs made -in the current
stage of the Feasibility Study, and either method can be applicable to the

Kozienice Power Plant.

Differences are little between the spray tower method and the jet bubbling
method in their basic principles of flue gas desulphurisation. The only
difference is in the method of contacting the absorbing liquid and flue gas
for absorption of sulphur oxides (50x}. Such contact is achieved by spraying
the absorbing liquid by slurry circulation pumps in the spray tower method and
by blowing flue gas into the absorbing liguid by desulphuriser fans in the jet
bubbling method. '



It was concluded in this Feasibility Study that either of the spray tower
method and the jet bubbling method can be applicable to the Kozienice Power
Plant. In order to carry out a conceptual design of the most suitable FGD
method, it has been decided to proceed with the_study on the assumption of the
use of the spray tower methed which has been employed more for 500-MW class

FGD Units and much operational experiences have been accumulated.

1.4 Environmental Assessment

The maximum ground level concentrations of S02 before and after installation
of the FGD Units are compared by hourly ground level concentration of 502 and
the annual mean of hourly ground level concentration determined from diffusion

formulas.

The hourly ground level concentrations of 502 before and after installation
of FGD Units of the. most suitable combination thus obtained were 0.092
mg/m’-S0, and 0.058 mg/m’-S0,, and their annual means were 0.015 mg/m’-S0, and

0.009 mg/m*-S0,, respectively.

Furthermore, dust in flue gas can be reduced by installation of the wet Lype

DeSOx system.

The predicted presént hourly grdund concentration of 0.042 mgfm® dust would

be 0.024 mglm; dust with the installation of the wet type DeSOx system.

It is asSumeﬂ that the employment of such wet type FGD Units would improve the
environment much to levels where the 502 and dust emission of the Power Plant

little affect. the natural environment and human life.

1.5 Conceptual Design of DeSOx System

A conceptual design of the DeSOx system was carried out based on the study
results of the selection of the optimum DeSOx system for the Kozienice Power

Plant at the first stage of the study.



Following items were studied adding the data and information obtained by

supplemental field survey at the second stage.

{1} Basié Plan.fur DeS0x System

(2)  Plan for Layout of DeSOx System
(3) System Diagram of DeSOx System

(4) DeSOx System Material Balance

{5) Conceptual Design of FGD Equipment

1.6 Project Implementation Programme

The project implementation programme and construction schedule were studied

based on the conceptual design of the optimum DeSOx system.

The study result shows following implementation programme in order to start

DeSOx system commercial operation on thé first of January 1998.

(1)  Completion of the Feasibility Study . End of Dec. 1991

(2) Preparation of Financial Source _ End. of Jan, 1993

{3) Selection of Consultant - ' “'End of Apr. 1993

{h}) Detailed Design and Preparation of _ o
Tender Documents : End of Nov. 1993

(5) Completion of Tender Evaluation © End of May 1994

(6) Contract Award - End offMay 1994

(7) Commencement of Civil Work Beginning of Oct. 1994

{8) Erection Start - Eegiﬁhing of Jun. 19485

(9) Trial.Operétion Start ' .'Begiﬁning.of Sep, -1996

(10) Taking Over o ' " End of Oct. 1997

(11) Commercial Operation Start 1st of Jén. 1998



1.7  Construction Cost and Q&M Cost

Construction cost for 3 units of 500 MW class FGD system with 897 DeSOx

efficiéﬁcy are estimated at 185,404,000 US.
This is equivalent to 123.6 US per kW.

Costs are estimated as of March lst 1991.

1--9



(1) Estimated Comstruction Cost

g

[Direct Construction Cost] a ~ h

[Total Construction Cost]) a ~ k

[Construction Cost per kW)

DeS0x System and Associated

Equipment
Transportation
Construction

Civil Work

Modification of Existing

Facilities

Spare Parts

Start-up and Commissioning

Import Tax

Engineering Fee

[5% of Direct Const, Cost]

Contingency

{5% of Direct Const. Cost)

Administration fee
[5Z of Direct Comst. Cost]

(2) Annual 0&M Cost

a. Utilities Cost
b. Labor Cost
¢, Maintenance Cost

[Total}

% 10% 21,
1,130,833

43,890
92,369
112,575
12,350

22,686
22,686

94,212

[1,531,601]
76,580
76,580

76,580

[1,761,341]

[1,174 x 103ZL/kW]

x 10% 71

40,220,680
1,111,824
76,579,975

[117,912,479]

110

x 103 Us
119,035

4,620
9,723
11,850
1,300

2,388
2,388
9,917

[161,221)
8,061
8,061

8,061

[185,404)

[123.6 U$/kW]

s

4,233,756
117,034
8,061,050

[12,411,8401



1.8

Operation and Maintenance

The start up shut down procedures, the points of supervising and the way of

daily and annual inspection are explained concretely.

The operational experience in Japan and the features of the FGD plants to be

applied to Kozienice P/$ are taken into consideration to the explanation.

1.9

1.9.9

(1)

(2)

Anatysis and Evaluation on Socioeconomic impact

Analysis on Socioeconomic Impact

Annual cost in each year was calculated from the total construction
cost including interest during construction based on the construction

cest in. Chapter 8.

Total construction cost is shown in Table 10.1-1. In addition total
construction cost of which financing for local portion is partly

covered with foreign loan is shown in Table 10.1-2.

Tariff is calculated based on the annual cost. .As a result of this

calculation, 33 tp'éllekWh (0.35 to 0.43¢/kWh) additional burden in
tariff is estimated. Increase in tariff enabling to recover this
burden is strongly recommended. Tariff trend in each year are shown in
Table 10.1-3 and 10.1-4. (With 1991 February cost .. Inflation is
disregarded)

“For the economic évaluation, reconstruction of boilers into natural gas

firing which has the same reduction of S0, effect as this project was

.chosen.

Flow of benefit and cost of the evaluation is shown in Table 10.2-1.
EIRR. Excess benefit (B-C) and Benefit-Cost ratio (B/C) are as

follows.

1—-11



1.9.2

(1)

EIRR 37.69%
B-C 3,560.3 x 107 2L
B/C 2.832

Judging from the study résults of the above this project is much
superior to the partial reconstruction of the boilers into natural gas

firing which has the same 50, reduction effect in terms of cost.

This superiority is maintained until social discount vate which

reflects opportunity cost of capital reaches 37.69%.

Evaluation on Socioeconomic Impact

During reconstruction of Japanese economy after World War II,
investment - for environmental protéctibn: accounted fdr 3z of total
investment of private companies. At that time the position of
environmental protection was not clearly specified iﬁ the-legislﬁtion
for environmental protection and no governmental agency in charge of

environmental issue did not exist.

In the prime of economic high rate growth, around 1970, environmental
issue became the nationwide problem. Many environmental acts were
enacted and the ' Environmental Agency was established in 1971.

Envirommental administration was strengthened in this way.

As in the field of electric utility legistrations were systematized,
technology on flue gas treatment was introduced. "Flue gas
desulphuriser for coal fired thermal power stations was started at the
Takasago Thermal Power Station as a pioneer and at the almost all coal
fired thermal power stations and high sulphur oil fired thermal power
stations, total 68 units 23,450 kW so far, flue gas desulphuriser were

installed.

1 —12
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Macro economic method for socio-economical evaluation on introduction

of environmental protection has not been fully developed. However,

At the Tokyo Confe;ence of Romé Club in 1982, Prof. Dr. Yoichi
Kaya, University of Tokyo, presented a estimation, based on rough
assumptions, that damage amounted to 6,000 Milliard Yen (45
Milliard US dollars) in comparison with that the cost for SO0x
removal amounted 480 Milliard Yen (4 Milliard US dollars) and

Environmental White Paper for FY 1977 stipulated that there was
hardly mno adversal effect on macro economies although
countermeasures for environmental protection were carried out

from 1965 to 1975.

Those had affirmative effect that real rate of economic growth

was raised by 0.9%.

Following are analysis on introduction of DeSOx system in Polish power

plants based on above analyses.

a.

Economic. extension and increase in employment attributable to

increase in investment.

Absorbable effect on energy tariff

‘Increase in export

- Poland is already industrialized. 1In this project, local procurement

shall be extended as much as possible =so that  technology can be

absorbed aggressively. As a consequence, Poland will be able to export

DeSOx equipments to neighbor countries by taking advantage of its

compdratively cheap labor cost and such technology.

1 ﬁIS-.



Recommendation for the Implemenitation of the Project

Arrangement of Scheme for Local Portion Investment : Improvement of

Pemestic Financial Market etc.

It has been studied that the Project be implemented as much as possible

inside Poland for the least cost and giving good influence on Polish

" economy as well as taking into account current’ levél of Polish

technology. Consequently, ..although our Study has satisfied this
requirement, there remainé_ some problems ‘in connection with the

financing on the local portion of the Project.

As the present scheme loans on the basis of the Official Development
Assistance in every countries as well as loans from organiiation for
iﬁternational aid sﬁch as the Worlad Baﬁk'have 1imitation for credit
line for local portioh of projects. . Therefore, & certain part of

investment for local portion shall be funded from domestic financial

- market. However, since Polish _private financial market- is still

unmatured, it is difficult to fund'frbm the market at this stage.
Therefore, the folloﬁing_SChemes for financing on the local portion

will be thought necessary to make the Projéct implement as scheduled.
a. Application of the Polish Environmental Fund
b. Application of a governmental fiﬁéncing entity

If expansion of the activity of private bankihg system, which is
operated on the basis of saving of the national, will ‘not be
expected soon, application of a govérnmental financing entity (if
no such an orgahization;'urgent establishment is necessary) shall
be étudied. Since environmental project is expected to generate
effective demand of Polish national economy, application of the .

governmental financing entity will be thought very useful,

1—-14 .
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¢.. . Application of Debt for Nature Swap

To a certain extent, Debt for Nature Swap will be applicable to
the implementation of the Project, upon agreement with a private
bank which has credit to Polish government. (This scheme was

materialized in Philippine.)
Arrangement of the Electricity Tariff System

Unless credit incurred from this Project is duly borne by consumers in
electricity tariff, it will increase national financial deficit and
make inflétioniwofse. Rige of electricity tariff by the implementation
of the Project will be estimated at about 20 ﬁercent point {40ZL} on
the basis of wholesaling price from the Kozienice Power Plant even in
the 'first: year from the completion of FGD Units. This will be
équivalent'to only 4ZL/kWh rise if the cost increase caused from the
FGD Units installation of Kozienice Power Plant can be distributed in

total electricity consumption all over the country.

Therefore, it shall be materialized that environmental cost including
the  investment cost be duly included in a new electricity tariff
system, revision of which is under way from the bagis of the subsidized

by the government to the basis of actual cost.
Consideration to High Chlorine Content of Coals

Coals used at the Kozienice Power Plant are high in chlorine content.

At present, there is no commercially proven technology to lower

' chlorine content of waste water from the wet limestone-gypsum DeSOx

system to a level at which the waste water can be discharged to river

water.

In this Feaéibility Study, it is planned that the waste water and

gypsum from FGD system are to be ‘mixed with flyash and are to be

discharged to a disposal area to be built adjacent to the ash disposal

area.

l‘f15'



High chlorine content in coal affects to a design of FGD system to a
great extent, thevefore a study to lower chlorine content as much as

possible is necessary.:
At a detailed design stage, it is preferable to make a study to reduce

chlorine content in coal by purbhasing low chlorine coal and/or making

optimum blending of coals, etc.
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Chapter 2 Socioeconomic Background anti Current Status of
Electric Utility Industry

2.4 Natural and Economic Batckground
2.1.1 Natural Background

.The Republic of Poland is situated in the northern part of central Europe from
49 to 55 degrees latitude north and from 14 to 24 degrees 10ngitude.east. The
northern shore of Pbland faces the Baltic Sea, and.northern, southern and
wesﬁern sides of the territpry'border on the Soviet Union, Czechoslovakia and
Germany, respectively. The area of territory is 312,000 km?, which is the

largest among the Eastern European countries.

The pdpulétién is about 3?.761millions‘ éoland is the single racial country;
982_6f toﬁal pbpﬁlation_is_?oliéh.'one of Slavic race. It is reported.that
over 90% of the total popﬁlation.is Eaptized for Cathoiics} and there are some
Greek orthodixians and Judaists. The offiéial laﬁguage is Polish, a western
Slavic. The capital is Warsaw with population of 1.7 millions, and there are
six other cities popuiation of which is over half a million, including Lodz

and Cracow.

Vistula River runs from south to north through the territory. Almost all of
its territory is flat with its elevation being less than 300 meters above sea

level, excepting Carpathian Mountains.

The climate is unstable and cold excepting in summer, affected by both oceanic
climate in Western Europe and continental climate in Eastern Europe. The

change of temperature is from around 30 °C to arocund minus 30 °C.

- 2.1.2 Poiitical Status

Since 1947 after the World War 11, Poland had been under the dictatorship of
. the United Labor Pa:ty as one of the COMECON countries. However, triggered

by the activities of the independent labor union "Cealition”, labor strike of



which happened in July, 1980, the movement toward the :liberalization was

helpghtened.

The movement was once settled but reéurged again from April, 1988 by the labor
strikes requesting wage increase and legal auﬁhqriéationIOf'“Coalition“ all
over the country. The election of National Congress wag held in June, 1989
after the round table negotiation' between the Government members and
representatives of members out of office - the result of the election was an
ovefwhélming victory of Coalition candidates.. Although the Congress elected
Jaruielski, who was the Chéirman of National.councii, as the President, new
cabinet was composed with the leadérship of non comnunist members with its

prime minister as Mr. Majowiechi by the affection of Coalition.

The Constitution was amended in December, 1988 by deleting the "leading role
of Polish United Labof Party". At that time, the name of the nation was
changed to "the Republic of Poland™, and the country started to move the way
toward the Western European countries, by the introduction of market econbmy

and privatization of corporatioms.

However, inflation and increase of unemployment was caused by the stringent
economic policy by Ma jowiechi. The first présidential election was conducted
in November, 1990 for the purpose of reviéwing the democratization of Poland.

Walesa, Chairman of the Coalition, was elected to the Pfesidency.

President Walesa expréssed_the acceleration of the feformation.. For this
purposé, he concentrates his efforts to imprbve the rélétion with Western
countries and obtain their trust on Poland as the reformation cannot be
attained without assistance from Western countries. He'ékpreSses his plan to

visit Japan in this autumn.

Poland abandoned the socialistic regime which had lasted for 40 years, and now
has started the construction of & new country. However, it can be said that
Poland is still in the process of trial and error both politibally and

economically.
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(1) .

Current Status and Future Prospect of Economic Reformation
Progress of Economic Reformation and Current Status

The national income of Poland ihcreased rapidly in early '70s by the
heavy industry oxiental economic policy and introduction of the foreign
fund and technology from Western countries in the background of Detente
since late '60s, However, since the export of Poland to the Western
countries declined by the stapgnation after the 0il erigis, Polish
foréign debt owed to Western countries accumulated and Polish

government has requested them to give a relief for reduction of debt.

Recognizing that the old centralized political system is defective for
the economy, Poland started the economic reformation by the
introduction of market economy, since 1982 (that is, before the
Pelestroik& by Gorbachev) prior to the political reformation, and the

Polish econbmy showed a iittle recovery since 1983.

This economic reform has introduced various institutional improvement
tbward economic liberalization including establishment of private
enterprises under the Economic Activity Law, encouragement of foreign
investments under the Foreign Capital Business Law, free international
trade, reduction of the part of the centralized planning economy, and

relaxing the regulation on trade of Fforeign currency.

However, the consumer- pfices has escaléted since 1988 when the market
pfinciplé.was introduced and labor strikes have continued to occur.
Since 1989, & vicious cycle of 'prices and wages has accelérated
inflation and stagnated industrial productions, and the economic status

of the nation is very stern even today.

‘The trend of economic indices in the past 5 years is presented in Tabie

2.1-1,
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pProspect of Economy

As for specific measures for introduction of market econémy; it'is'
being planned to establish security eichange market and to accelerate
priﬁatization (it is being planned to privatize around 7,600 state
owied company within two years,.as the Privatization Law was enacted

and the Ownership Transfer Agency was established in July, 1990).

Poland joined IMF in 1986, and has agréed with IMP concerning
implementation of economic reform  programs, which stipulate the

following policies.

1} Reformation of state owned company for introduction of

independent accounting system,

2) Privatization‘of'state:ownéd companies--in the small business
field, '
3) Closure of industries épnsuming.large amount of resources and

energy by administrative decision,

4} Reduction of budgets of Ministries of Interior and:Defense,

5) Freezing of subsidies,
6) Tax reforms including introduction of personal incomé tax,
7) Freezing of medium/long term domestic credits,

8) Setting down a singie foreign exchange rate,

Although the future prospect of Polish economy has so much uncertainty,

the economic indices agreed upon with IMF, which is based on the

assumption of implementing economic reforms, are given in Table 2.1-2,
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Assistance by Western Countries

Poland is the largest debtor country in the Eastern Europe which total
debt reached 4 billion dollars as of the end of 1989. Since 1981 for
measure for debt program, Poland has started negotiation with Western
governments and. private banks for réques;ing.further.financing and
extension of term of repayment, and also obtained the World. Bank loan.
Assistance from the Western countries for promoting to democratize
Poland becomes aCcelérating in accordance with the agréements at Arche
Summit in July, 1989 and G24 in December of the same year. Such
assistance includes technical cooperation in agricultural sector,
vocational training, market access, investment/stabilization fund and

environmental cooperation.

The financial assistance from the World Bank is in progress, and loans
amounting to 4 billion dollars are extended to Polish government,
Central Bank, etc. For the energy and environmental assistance
project, the World Bank h&s committed loan amounting to 150 million
dollars, which will be disbursed after 1991, to finance the long term
rehabilitation program for 80 companies including promotion of

environmental protection.

The assistance to Poland was discussed in the G7 meeting of January,
1991 and Paris Club in April; where it was agreed to reduce the debt to

one half, with the major role of the U.S. Government. However, it is

~ doubtful at this stage whether this.agreement will materialize the

reduction of debt by Western crediting countries and the new money {new

loans) will be financed smoothly'to Poland.

The assistance to Poland by Western Countries are shown in Table 2.1-3.



Table 2.t-1° Trend of Economic Indices of ihe Repubtlic of Poland .

1986 1987 1988 1989 1990
GNP 12,953.0  16,930.90 20,628.7 153,994.1 .
Mineral and Industrial 104.2 107.5 12.7 111.1 81.0
Production i
Consumer Price Escalation Rate 117.8 149,72 238.4 745.6 5,062.6
Fiscal Deficit a211;0 4594.4 & 57.6 a034.2 -
International Trade Balance a787.0  al51.0 a291.0 A1,803.0 -
Foreign Currency Exchange Rate 197.62 315.54 6,500.0 9,500.0

(1) 1 bitlion ZL

(2) 1985 figurés are taken as 100,

502,55

(3) Dollar price (at end of term)

(From: The Institute of Emergy Economics, Japan)



Table 2.1-2 Future Economic Indices of the Republic of Poland

1991 1992

GNP o ' (7) 1.2 3.0
price Escalation Rate e 32 23
Fiscal Deficit ~ (in trillion 2L) al.0 al.3
900 1400

International Trade Surplus

{(in 1 million dollars)




Table 2.1-3 Assistance Programs for Poland by Western Nations

Technical Tnvestment and
Assistance for Vocationa? ' _ Economic Stabili- Market Access and
Food and Agri- Training Environment zation Fund Others
culture
138 million 330 million dollars {Poland/Hungary)
dollars ) : oo
Mostly technical assistance for envirormental protection (improvement of
EC The Polish monitoring capability, policy formulation, feasibility study, etc.) and
counterpart fund | privatization programs.
s used for
agricultural
development.
$6 mitlion Human resource Cracow City Stabilization Fund; G5P grant
{Fiscal 1989) | developnent atmosphere and $200 million determined.
water quality ’ :
$125 million £55 million improvement Corporation fund; Export credit;
{Fiscal 1990) | measure, $240 million -$200 million
(Poland/Hungary) . o
U.5. 15 miltion {Poland/Hungary, Energy;
dollars 3 years) 30 miliion
o (Poland/Hungary)
Commercial financing
{for telephone Science/technology
system): and medicine;
$6 miilion £9.5 million
Technical Know-how fund; Stabglizatio?iFund:
. cooperation; — 100 million _
Britain 478 million
$23 million (5 years) Investment agreement
Food industry; Environmental Stabilization Fund Export credit
$16 mitlion agreemant ($100 mitlion) guarantee;
( ] $530 millian
_ 3 years from Investment guarantee;
France 90) §160 million
{*8g)
Investment agreement
Agriculture Hanagement and Environmental Loan; $1.6 billion Export credit
promation economic agreement ' guarantesa;
cooperation; assistance; « Export to Poland; : $1.4 billion
$3.85 million $180 million $1.3 bitlion _
: Others; .
West » Stabilization ~ $48 million
Germany Fund; - (including $30
$250 mi1lion mitlon for Poland/
Hungary)
Bank loan (handicraft :
production); .
$2 mitlion
$25 million $25 million Stabilization Fund: Trade insurance;
{5 years, Poland/Hungary) $150 million $350 million
: (2 years)
Export bank loan;
$500 million GSP operation
Japan (3 year) - ('90.1.1 - )
Conclusion of
investment protection
agreement going te be
negotiated.

(From: Japan Machinery Export Association)



2.2 Current Energy Situation
2.2.1 Energy Resources

Poland has huge amount of coal reserves in upper Silesia, lower Silesia areas
near Cracow and Lubrin area near the Soviet boarder. The quality is high and
most of them are bituminous coals, Poland is the largest coal producing
country, which total reserve amounts reaches to 100 billion.tons, only second
to Soviet Union in Europe. The total reserve of lignite is also estimated at
20 billion tons. There is little natural gas and practically no oil. The
water resources for hydroelectric power generation is not abundant either.
Therefore, coal and lignite are the major primary energy resources in Poland.
Poland used to maintain the international trade balance in energy sector by
exporting coal to péy for importing oil. But the balance was upset by the oil
crisis and trade deficit in primary emergy sector has been appearing. Foland

is an energy importer at this moment.

2.2.2 Energy Status in National Economy

The total energy consumption was 175 million tons (coal equivalent) in 1989,
~of which 757 was supplied by coal and lignite. The energy consumption per
capita is at almost the same level of Western European countries, and energy
consumption per GNP is twice as high as in Western Eurcope. One of the reason
for such large consumption is the adverse climatic condition, and other
reasons exist in lower energy efficiency and energy waste economic system due
to underdeveloped technology and.insufficient market mechanism including price

system.
2.2.3 Long Term Prospect
(1) General
Ministry of Industry of Poland announced *"Directions for the

Development of the Energy Poiicy of the Republic of Poland for the

years 1990 - 2010" . (hereinafter termed ‘"Directions") for a long term



(2)

(3>

energy policy in August, 1990 based on the study carried out under the

cooperation of the World Bank, OECD-IEA and French government.

In this report, the energy demand and supply are projected based on

three scenarios, which are: 1) Low Growth Scenario (D); annual growth

rate of 3%, 2) Medium Growth Scenarioc (S); annual growth rate of 5%,
and 3) High Growth Scenario (W); growth rate of 8% until 2000 and 10%
until 2010,

Demand

Even in the energy conservation scenario in which the energy
consumption per GNP is substantially reduced (in "W" case, it is
assumed that unit consumption is reduced by 3Z per year, and down_ to
one half of the current level by 2010), the energy demand is projected

to be increased by 35% (D) or 42%Z (W) owing to the progress of economic

growth.

Electric power demand is projected to increase by 77%Z (D) or 877 (W) in

the period to 2010.

Projection of Energy Demand is shown in Table 2.,2-1.

Supply

All the scenarios stipulate energy supply as follows:

1) Most of the increment in demand will.be covered by coal, natural
gas and oil, but the dependence on coal will be reduced from the

current 75% to around 60% {(with the lignife consumption reduced).

2) A nuclear power will be introduced by 2010, but dependence on

nuclear power will be only 5% at that time.

These targets will be pursued with due consideration on coordination

with environmental problems.

2—1
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Since, to meet the increasing demand, electric power supply will be
increased by 1.5 times as the other energy supplies, promotion of

development of power plant is necessary.
Projection of Energy Supply is shown in Table 2.2-2.
Problems in the Projection

A huge amount of capital investment will be required in order to cover
the supply for the increasing energy demand. In scenario "W", around
10 trillion 2L (1984 price) will be required until 2010, and 7 trillion
ZL even in scenario “D", but the proéurement 5f the necessary fund for

this huge investment is the most serious problem.

Promotion of energy conservation is indispensable. However, as the
establishment of the tariff system based on the market principle is
still being delayed, it is difficult under the current situation to

give incentive for energy saving.

The reduction of dependence on coal, may be the right direction, but
this must be made up for by import of natural gas and oil which are not
domestically produced. Natural gas is assumed to import from Soviet
Union by the gas pipeline. But, since the hard currency settlement
system,wés introduced in 1991, gas import will generate a more serious
international trade balance. For oil, although Poland is intending to
import from OPEC countries and Western countries, there is the pfoblem
of preparing the necessary fund, as well as the problem of supply
source including the reduction of oil output in Soviet Union and the
end of the peak of expldration in North Sea o0il fields. Therefore,
tﬁere are many problems involved in securing the energy supply as

prescribed in the scenarios.

2-1



Table 2.2-1 Projection of Energy Demand

D -8

1988 1990 | 2000 2010 | 2000 2010

2000 2010

Per Unit GNP
Demand : 94 1 90 80 &2 64
Total Demand (P9) 5447 4583 | 5212 6974 | 5,599 6,991

Electric Power {THh) 149 125 +35 656 +51 +118

68 ‘52
6,053 7,609

. +78 +154

¥

The demand per unit GNP is calculated as 100 in 1985, ' {From;

212

"Directions")



Table 2.2-2° Projection of Energy Supply _
{Increase and decrease of each energy, in PJ)

P S W

o 11988 1990 2000 2010 2000 2010 2000 2010
Coal 3,606 2,930 | +193 4337 +281 +826 | +401  +1,064
Lignite o _592' 569 44 238 224 238 229 4111

_ .N.atura} Gas 406 - 308 +269 +471 +407 +638 +586 +197
01l _ 740 621 +211 +390 +372 +606 | +513 +680
Huclear Power 0 ¢ 0 +231 0 +375 6 +375
Others _ 102 135 0 0 0 0 0 0
Totat 5,446 4,583 |  +620  +1,391 | +1,016 2,408 | +1,470  +3,026

{from: "Directions”)
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2.3 Environmental Problem

The deterioration of environmental‘polluiion by industrial development has
been more serious. Environmental problems cbver_and include various problems,
such as.air pollution, water pollution and soil pollution, but the most
serious problem 1is the air pollution caused by utilization of coal.
Especially, since high quality coals are distributed for export with the
purpose of acquiring foreign currency, lignites and low quality coals have to
be used for power generation and residential heating inside the country, which

worsens the air pollution of Poland.

The MSC (Meteorological Synthesizing Center), an international organization
in Eurdpe, discloses -generation of polluting substances'.and their
transportation from the results of air pollution monitoring. As the result,
the southwestern part of Poland is included in the high concentration

pollution districts.

Emission of sulphur oxides is currently 4.2 millioh tons which is 4 times as
that in Japan. The value ver square meter of the territory is 13.5 tons. The
emission per unit GNP is the fourth largest in Europe. The emission of

nitrogen oxides is 1.5 million tons.

In Silesia area, where Lenin Steel Plant is located in the suburbs of Cracow,
the situation is getting serious. The forest damages due to acid rain are

appearing in Poland.

The environmental protection movement is active, There are more than 2,000
organizations for the environmental protection which have been officially

approved.

The emission reduction plan is formulated for the whole country by  the
Ministry of Environment. The plan is intending to reduce the sulphur oxide
emission by year 2000 to 30Z below the level of 1985, and by 2010, down to 2

million tons, which is 30%Z below the target level in 2000.

The materialization of the reduction of the emission shall be implemented by

the standard {norm) for each corporation and for each district.

214



2.4 Current Status of Electvic Utility industry
2.4,1 Regime of Eleciric Uti'lity Industry

Ministry of Industry has exercised control over thé operation of electric
power, lignite, oil, natural gas and heat supply which was under the
jurisdiction of the Ministry of Mining and Energy since the reshuffle for
energy sector was made in 1987. Under the control of Ministry of Industry,
the Power and Brown Coal Board was the direct supervisor for the operation of

electric power sector since then.

But the above "Board" was resolved in September, 1990, and the state owned
éompany named "Polish Power Gfid Company®” was established. The objective of
the company was to conduct economical pdwer generation, transmission and
‘distribution operations based on specific generating costs according to the

market economy priﬁciple,

At this momént. each power station (55 thermal power stations) are operated
as almost independent entities, which output is purchased by the Power Network
Company mentioned above. Then the Power Network Company supplies to 33
regional power bureaus (distribution _comﬁanies) which are also almost
independent entities, and the régionai power bureaus supply ‘to the end
Consur_riers._ As goverpment subsidies are provided in each stage of power
purchase transaction, it would take more time to realize the price mechanism

and market principle.

The future direction is to make power generation and distribution entities
completély independent by the Power Network Company functioning as the

intermediate agent.

The technical tasks such as planning of construction of power stations are
implemented by "Energoprojekt" which is a different organization. The tasks
related to financing of power project are controlled by the.MiniStry of

Indﬁstry and the Ministry of Finance.

2—-15



2.4.2 Power Demand and Supply Balance

(1)

(2)

Power Consumption

As shown  in Table 2.4-1, power consumption has grown steadily as

illustrated in the separate table, but the growth stagnated as the
economic condition”deteriorated'after 1989. Although the statistics of
1990 is not available, it is‘assumed thét the power consumption was
reduced by nearly 10Z based on the amount of energy generated. = The
total electric energy consumption in 1988 was 121.3 hillion kWh, and it

is equivalent to 3,205 kWh per capita.

As illustrated in Figure 2.4-1, the ﬁrgportion of the industrial demand

is overwhelmingly large. However, since the commercial and residential
demands are increasing in the. past several years, and the energy
consumption will surely resurge in the future as the national economy

recovers. .

Power Supply

The energy generation in 1989 was 145.5 billion kWh. The generation by
electric utility industries accounted for 94Z, and the in-house power
generation was 6%. In terms of ehergy sources, coal and lignite

accounted for 92%, and hydroelectric power 3%,

Reflecting the slump of economic activities, the energy generation.in
1990 was 133 billion kWh, which was almost 10Z less than the previous

year,

The proportion of power loss in transmission and distribution syétems 
is 12.67 which is much higher than those of other old GOMEGON
countries. This is «caused by the aging of transmission and
digtribution networks (in particular, distribution networks), and ﬁhe
delay of investment on the construction. and - the renewal of such

facilities due to shortage of capital,
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The transmission line interconnected with the old COMECON countries are
w911 deve1oped, and electric power is exported and imported. In terms
of kWh, export exceeded import until 1985, but thereafter, the
situhtion was reversed, In 1989, 12,1 billion kWh of electric energy
was imported, and 10.3 billion kWh exported. All electric energy
imported is from old COMECON countries, and a total of 59.8 billion ZL
has been paid for electric enefgy import. 1/3 of export is directed to
61ld COMECON countries, and 2/3 to the Western countries. As the unit
price of -export to the Western countries is higher than to old COMECON
countries, the total income from export is 100.7 billion 2I, which is
more than the sum paid for export. Balance of trade of electric energy

is now on the surplus.

2.4.3 Electricity Tariff

‘The electricity tariff has been raised many times due to the progress of
inflatioﬁ and the necessity to have the tariff system meet for the real cost

as much as possible.

At the beginning of 1990, the tariff was raised to 5 times level (for the time

being 106.5 7L for residential load), and in July, 1990 again raised by 801.

The price of electricity is detérmined on the basis of cost calculated in each
transaction.pfdéess; from-the power stations to the Power Network Company,
from the Power Network Company to the regional distribution bureaus and from
‘the regional distribution bureaus to the end consumers. Although the exact
cost is caiculaﬁéd byﬁthe gccounting of each entity, government subsidies are
provided in setting the transaction priée of each stage to reduce the burden
of the entities énd consﬁmers. Therefore, the_overall tariff system neither

reflect costs, nor. is based on the market principle.
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2.4.4 Power Facilities

(1)

Power Generation Facilities

The total output of penerating facilities in the country was 30,921 MW
as of 1988. These facilities consist of those operated by electric
utility industries which exéeed_QOZ'of the total, or 27,992 MW, and
in-house generating facilities which are less than 10% or 2,929 MH.
For the facilities operated by the electiric utility industries, 937 of
total or 26,016 MW is therﬁal power stations, and the remaiﬁing 1,976
MW are hydroelectric power stations. All  in-house generating

facilities are thermal power stations.

The annual average growth rate of total generating capacity is becoming
smaller, being 7.3% for the period from 1971 to 1975, 4.8% from 1976 to
1980, and 3.4% from 1981 to 1985. The annual growth rate for the
period from 1986 to 1988 rémained at 2.1%

The unit capacity of thermal power plant used to be mostly 125 MW and
200MW in 1960s, Since 1978, 360MW units and SO0MW units started to be
introduced. The 360 MW units are instailed at Bolhatow lignite fired

Thermal Station, and 500 MW units at Kozienice Thermal Power Station.

Many thermal power plants are designed to supply heat, and the power
plants being capable to supply heat accounts for 107 of the total

thermal power facilities.
The trend of power generation facilities is given in Table 2.4-2.

The trend of fuel consumption for power gemeration and the trend of
total length of transmissionfdistribution 1lines are - given . in

Table 2.4-3 and 2.4-4 respectively.

Coal and lignite account for 98.2% of the total fuel used in thermal
power stations, and the proportion of lignite is increasing in recent
years. The trend of fuel consumption for power geﬂeration is

illustratéd in Table 2.4-3,
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(2) Transmission and Substation Facilities

The total length of transmission lines is 640,000 ﬁm. The trunk lines
are 220 kV and 400 kV, and 750 kV lines are introduced to some sections
of interconnection lines with the Soviet Union. The trend of total
length of transmission and distribution lines is illustrated in Table

2,44,

2.4.5 Electric Power Development Pian

The electric power development plan made public at this moment is the long
range program up to year 2000 which has been disclosed in 1981. It is based
on the projection that the electric energy generation in year 2000 is 230
billion kWh. However, as mentioned before, this figure was modified to much
smaller values in the "Directions" released in August, 1990, 160 billion kWh
by scenario (D) and 203 billion kWh_by-scenario {Wy. It is expected that

development prdjects will be delayed as a consequence of these modifications.

According to the deﬁelopment plan of 1981, it is planned to newly develop
27,400 MW of new generating facilities from 1984 to 2000, including
replacement of aged facilities. 1In this plan, it was assumed that 1,760 MW
of nuclear power, 5,760 MW of lignite fired thermal power, 4,400 MW of ceoal
fired thermal powef, 4,450 MW of heat supply thermal power, and 3,500 MW of

pumped storage power plants will be developed.

If we assume that scenarioc (D) of the "Directions” is realistic, the amount
of generating facilities to be developed will be reduced to oné half, compared
with the above develdpment'blan, the nuclear power development will be delayed
té'sometime beyond year 2000, and the dependence on coal and 1igﬂite fired
thermal power will be reduced to cope with enviropmental problems. This
mbdification-would inevitably affect on the compositions of energy sources for

new power supply facilities.
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2.4.6 Environmenta! Measures in Electric Fower Sector
Since environmental problems has been surged in electric power sector, urgent
action against air pollution by coal and lignite fired thermal power stations,

in particular, will be indispensable.

The air pollution countermeasures in electric power sector are based on the

following two requirements.

13 Observance of the emission standard (norm) for each power station set

down by the Ministry of Environment.
2) Observance of the target values agreed upon with local governments.
Specific standard values are presented in Table 2.4-5.

From thé'technical'véewpoint the followings measures for reduction of SOx are

being discussed.

1) - Introduction of flue gas desulphurisation technology.

2) Cleaning up of coal and revision of the coal price system based on the
quality. '

-3) Introduction of advanced combustion technology (FBC, etc.).

A penalty system to be levied on emission of _air' pollutants ~has .been

introduced by the Cabinet Ordinance dated December 21,.1990, as follows;
1) 680 2L for emissiég.of 1 kg of 80,:
2) 680 ZL for emission of 1 kg of NOx.
3) 180 2L for emission of 1 kg of dust

The penalty level is scheduled to be raised in 1997.



Table 2,4-1 Trend of Electric Power Consumption

{in 1 million kWh)

Commercial
- Total Industrial § and (Per Capita,
' Household in kWh)

1980 99,689 - 67,616 32,073 2,802
1985 109,949 68,068 41,881 2,956
1986 113,707 69,138 44,569 3,035

{ 3.52) ( 1.62) { 8.82) ( 2.72)
1987 118,800 73,345 45,455 ' 3,155

( 4.4%) { 6.1%) ( 1.97) ( 4.0Z)
1988 121,324 72,779 : 48,545 3,205

_ ( 2.1%) (40.82) ( 6.8%) ( 1.62)

1989 120,800 - - L

(A0.47) -

(From: "United=Na£ion9: Annual Bulletin of Electric Energy
Statistics for Europe)
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Table 2.42 Trend of Power Generating Facilities

(in 1,000 ki)

{From: Uhited_ Nations: Annuat Bulletiin of Electric Energy Statistics in Europe)

Year __Mtilities in-House Generation Utilities plus In-House
As of December 31) "Thermél Hydro Total) Thgmél Hydrg Total {hermal Hydra Total
1970 10,778 740 | 11,518 | 2092 | - 2,192 | 12,970 740 | 13,710
1975 16,253 797 | 17,050 [ 2,477 - 2,477 | 18,730 797 | 19,527
1976 16,598 797 | 17,385 | 2,736 - 2,736 | 19,334 797 | 20,131
1977 17,737 797 | 18,534 | 2,754 - 2,756 | 20,401 | 797 | 21,288
1978 19,784 707 | 20881 | 2,817 | - 2,817 | 22,60 797 | 23,308
1979 20,120 | 1,297 | 21,417 2,858 - 2,858 | 22,978 | 1,297 | 24,275
1980 20,477 | 1,200 | 21,74 2,089 | - 2,949 -| 23,426 | 1,297 | 24,723
1981 20,535 | 1,297 | 21,83 2,905 - 2,905 | 23,440 | 1,297 | 24,737
1962 23,123 | 1,807 | 24,930 | 2,81 - 2,870 | 25,90 | 1,807 { 27,801
1983 21,00 | 1,077 | 23,921 | 2012 - 2,912 | 24,856 | 1,977 | 26,833
1984 22,93t | 1,976 | 24,907 | 2,881 - 2,881 | 25,813 | 1,976 | 27,789
1985 28,117 | 1,976 | 26,003 | 2,945 | - 2,945 | 27,062 | 1,976 | 29,038
1986 24,826 | 1,976 | 26,802 | 2,97 - 2,911 | 27,797 | 1,976 | 29,773
1967 - 25,240 | 1,976 | 27,216 { 2,804 - 2,804 | 28,134 | 1,876 | 30,110
1968 26,016 | 1,976 [ 27,992 2,829 - 2,829 | 28,945 | 1,976 ] 30,521




Table 2.4-3 Trend of Fuel Consumption for Power Generation

1986

1983 1984 1985

Fuel Com- Com- | Gom- - Com-
Classification Calori- posi- | Calori- posi- | Calori- | posi- Caloris © | posi-
fic Power. | tion fic Power | tion fic Power tion “fic Power. | tien

(1) (%) (T8 T (%) {1 (%) - (1) (%)
Coal 902,234 | 71.0 934,360 | 69.5 907,611 | 66.3 863,165 | 62.2
Lignite 322,053 | 25.6 880,707 | 28.3 | 435,116 | 31.8 499,168 | 36.0
Liquid Fuels 20,772 1.6 18,277 1.4 14,596 1.1 14,602 | 1.1

Natural Gas 912 | 0.1 657 | - 636 | - 797 | -
Synthetic Gas 883 | 0.1 931 0.1 966 | 0.1 t.201 | 0.1
Blast Furnace Gas 5727 | 0.4 6,487 | 0.5 4,627 | 0.3 5,963 | 0.4
Others 6,212 | 0.5 8,202 0.2 5,862 | 0.4 2,98 | 0.2
Total 1,258,721 | 100.0 [ 1,314,620 | 100.0 | 1,369,431 { 100.0 | 1,887,960 | 100.0

(From: United Nations:

Annuat Bulletin of Electric Energy Statistics of Europe)




Table 2.4-4 Trend of Total Length of Transmission/Distribution Lines

Classification 1970 1975 1980 1982 1988 1989
Transmission Lines
400 kV and 750 kV 0.32 . .
220 kV 5.5 . .
Distribution Lines
110 kv 17.2 21.7 24,9 26.0 29.6 30.3
Total of medium 168.7 | 200.0 | 225.5 | 233.3 | 252.5 | 255.5
voltage lires ' : :
Total of low 245.0 | 289.3% | 312.8 | 320.2 | 345.3 | 348.8
voltage lines :
Total 436.7 | 519.0 | 572.6 | 589.3 | 639.5 | 646.8

{From; Polish Power Industry-Energy Computer Center)
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2.5 Kozlenice Power Stat_lon

2.5.1 General Description

Kozienicé Power Station is a coal fired thermal'power station having output
of 2,600 MW, which is situated on the left bank of Vistula River and 75 km to

the south of Warsaw.

Construction of the power station was started in March, 1970, and a total of
10 thermal units have been constructed, including six (6) 200 MW units as
Phase 1, two (2) 200 MW units as Phase 2 and two (2) 500 MW units as Phase 3.
The last vnit was completed on November 30, 1479.

Output, commissioning date, each unit are presented in Table 2.5-1.

The scale of this power station corresponds to roughly 10Z of the total
generatiﬂg_capacity of the whole Poland, This is the largest power station
in the country, and it is an important power supply source to urban areas

-around Warsaw.

The outline of facilities of the power station is presented in Table 2.3-2,

. 2.5.2 Power Station Organization

Employees of “the power station are a total of around 3,400, and the
organization and classification of personnels are illustrated in Table 2.5-3.
253 Operation

Energy generation and capacity factor of the power station since 1986 are

presented in Table 2.5-4,



	Cover
	Title Page
	CONTENTS
	Chapter 1 Summary and Recommendation
	1.1 Socioeconomic Background and Current Status of Electric Utility Industry
	1.2 Description of DeSOx System Project Site
	1.3 Selection of the Optimum DeSOx System
	1.4 Environmental Assessment
	1.5 Conceptual Design of DeSOx System
	1.6 Project Implementation Programme
	1.7 Construction Cost and O&M Cost
	1.8 Operation and Maintenance
	1.9 Analysis and Evaluation on Socioeconomic Impact
	1.9.1 Analysis on Socioeconomic Impact
	1.9.2 Evaluation on Sopcioeconomic Impact

	1.10 Recommendation for the Implementation of the Project

	Chapter 2 Socioeconomic Background and Current Status of Electric Utility Industry
	2.1 Natural and Economic Background
	2.1.1 Natural Background
	2.1.2 Political Status
	2.1.3 Current Status and Future Prospect of Economic Reformation

	2.2 Current Energy Situation
	2.2.1 Energy Resources
	2.2.2 Energy Status in National Economy
	2.2.3 Long Term Prospect

	2.3 Environmental Problem
	2.4 Current Status of Electric utility Industry
	2.4.1 Regime of Electric Utility Industry
	2.4.2 Power Demand and Supply Balance
	2.4.3 Electricity Tariff
	2.4.4 Power Facilities
	2.4.5 Electric Power Development Plan
	2.4.6 Environmental Measures in Electric Power Sector

	2.5 Kozienice Power Plant
	2.5.1 General Description
	2.5.2 Power Station Organization
	2.5.3 Operation



