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I. INTRODUCTION

In response to the request of the Government of the
Republic of Poland (hereinafter referred to as "Poland"),
Government of Japan has decided to conduct a feasibility
study (hereinafter referred to as "5tudy”) on Flue Gas

Desulphurisation for the Kozienice Power Plant (hereinafter
"Project") in accordance with the relevant laws

the

referred to as
and regulations in force in Japan.

Accordingly, the Japan International Cooperation Agency
(hereinafter referred to as "JICA"), the official agency
responsible for implementation of technical cooperation
programmes of the Government of Japan, will undertake the
Study in close cooperation with the relevant authorities of

Poland.

Ministry of Industry {(hereinafter referred to as "MOI")
shall act as a counterpart body to the Japanese study team and
also as a coordinating body in relation with other relevant
organizations in Poland in smooth and efficient conduct of

the Study.

The present documents sets forth the scope of work for

the Study.

II.0BJECTIVE OF STUDY

The main objective of the Study is to formulate aﬁ
optizum plan for the Project from the technical, financial,

and economical point of view.

A seminar regarding the Study as well as Operation and
Maintenance of the desulphurisation (hereinafter referred to
as "Desok”)systen shall be held in pursuit of techno-
logy transfer to Polish counterpart personnel during the
Study conducted in Poland.

© F



III. SCOPE OF STUDY

1. ist Stage

Preliminary study for setting up a target level for SOx
emission and application of the DeSOx technology to the
Kozienice Power Plant.

{1) Collection and review of data and information
{2) Set up a target level of SOX emission from the Plant

(3) Study on possibility of application of DeSOx technology
to the Plant

(4) Rough economical comparison among several DeSOx systens
in order to select the optimum system to be applied to
the Plant

2. 2nd Stage

Conceptual design and implementation programme of DeSOx
system including waste water treatment system and by-product
utilization as necessary.

(1) Additional investigation of the 1st stage
{2) Conceptual design of DeS0x systenm
= Planning of layout
- Formulation of conceptual plan
— Study on operation and maintenance method
"(3) Project implementation progranmnme
=~ Planning of the flue gas desulphuriser to be connected

to existing operation plant
— Planning of construction schedule

@



- Estimation of construction cost

3. 3rd Stage

Socioeconemic repercussions by introduction of DeSOx

systen

{i1) Calculation of new tariff necessitated by introduction

of DeS0x svsten

This calculation will be based on the estinated cost
of construction and operation and maipntenance

of the DeS0x systen.

Based on ‘the new tariff, cash flow analysis, calculation
of financial internal rate of return (FIRR}, and their

sensitive analysis will be made.

(2) Benefit from introduction of DeSOx system
The benefit will be calculated in comparison with the
alternative power sources necessitated by the load

reduction of the Plant inmn order to meet the envi- -

ronmental regulations.

Based on the benefit and implementation cost of the
Project, calculation of the econonic internal rate of
return (EIRR) and its sensitive analysis will be made.

{2) Socioecononic effects by introduction of DeS0x systen

National and intermational impacts will be discussed.



iv. SEMINAR ON STUDY METHODOLOGY AND OPERATION AND
‘MAINTENANCE OF DeSOx SYSTEM

In pursuit of technology transfer of environmental
pollution control in coal-fired thermal power plants,a
seminar. will be conducted on the following subjects.
(1) ‘Methodology and results of the Study

(2) Operation and maintenalice of DeSOx system

(3) Estimation of tariff

V. STUDY SCHEDULE

" The 'study will be conducted in. accordance with the
tentative: schedule as shown in Appendix I attached herewith.

VI. REPORTS-

. JICA shall prepare and submit the following reports in
-English to the Government of Poland.

(1) Inception Report - 20 copeis

{(2) Interim Report 20 copies
(3) Draft Final Report and its summary 20 copies
{4) Final Report and its summary 40 copies

ViI. DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical undertakings by JICA and MOI
of the Study is detailed in the Appendix II attached herewith.

0



VIII. UNDERTAKINGS BY THE GOVERNMENT OF POLAND

1.

In order to facilitate a smooth and efficient conduct of

the Study, the Government of Poland shall take necessary

measures for the following:

(1)

(2)

(3)

(4)

(s)

To secure the safety of the Japanese study tean,

To permit the members of the Japanese study tean to
enter, leave and exempt them from alien registration

requirements and consular fees,

To exempt the members of the Japanese study team from
taxes, duties and any other charges on egquipment,
machinery and other materials brought into and out of
Poland for the conduct of the Study, R

To exempt the members cof the Japanese study tean from
income tax and other charges of any kind imposed on or
in connection with any emcluments or allowances paid to
the members of the Japanese study team for their services
in connection with the implementation of the Study,

To provide necessary facilities of the Japanese study
tear for remittance as well as utilization of the funds
introduced into poland from Japan in connection with the
implementation of the Study,



 16}*“Td”secﬁre pernission for entry into private properties

or restricted areas for the conduct of the Study,

;17)*“Tc secure permission for the Japanese study team to take

“* all ‘data, documents and necessary materials related to
the Study out of Poland to Japan,

- (8) To arrangescustoms clearance, handling, storage and

custody of equipment, machine, instruments, tools and
other articles to be brought inte Peoland for implementa-

tion of the Study,

(9) To*b:uéide medical services as needed. Its expenses

will be-chargeable to the members of the Japanese study

tean.

The Government of Poland shall bear claims, if any
arises against members of the Japanese study team resulting

' from -occurring in the course of, or otherwise connected with

the discharge of their duties in the inmplementation of the

- Study, except when such claims arise from gross negligence or

wilful misconduct on the part of the members of the Japanese

study tean.

MOI shall, at its own expense, provide the Japanese

“‘study team with the following, in cooperation with other

" relevant organizations:

'_(;) _Available‘data and ipformation related to the Study,

(2} Counterpart personnel,

{3) Suitabie office space with necessary eguipment and
facilities at the project site,

{4); Credentials or identification cards,if necessary .



TX.

(5)

Necessary vehicles with drivers,fuel and spare parts

for carrying out the field survey,

{6) Any other communication facilities during the execution

of the Study,

such as telephone,

telex, etc.if necessary

{7) Administrative and technical support staff and labour as

peeded.

UNDERTAKING BY JICA

For the implementation of the Study, JICA shall take the

following measures;

1. To dispatch, at its own expense,

Poland,

2. To pursue
course of

CONSULTATION

JICA and
of any matter
Study.

technology transfer to
the Study.

MOI shall consult with
that may arise from or

the study team to

Polish personnel in the

each other in respect
in connection with the
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Appendix 11

Division of Technical Undertakings by JICA and MOI

Working ltem

1st Stage

1. Collection and review 1.
of data and information 2.
mainly

2. Set up a target level 1.
of 50x emission from the
plant

3. Study on possibility of 1.
application of DeS0x
technology to the Plant

4. Rough economical 1.
comparison among several
technology to the Plant

2nd Stage

1. Additional investiga- 1.
tion of the lst stage

2. Counceptual design of 1.
DeSOx system 2.

3. Project implementation 1.
programme

2
3
drd Stage

1. Calculation of new

tariff necessitated by
introduction of DeSOx
system

@

1.

Undertaking by JICA

Field survey
Review and analysis

Set up the level of
SOx emission

Study on possibility
of application of
DeSOx gechnology

Rough estimate of
equipment cost

Additional invedstiga-
tion

Planning of layout
Formulatin of
conceptual plan
Planning of operation
and maintenance method

Planning of FGD conn-
ection to operation
plant

. Planning of comstruc—

tion schedule

. Estimation of const-

ruction cost

Estimation of new
tariff

2. Fipnancial analysis

1.

2.

1.

1.

Dndertaking by MOI

Co-operation of- field
survey

Provision of all availa-
ble data, reports and
informations

Provision of necessary
data and informations

. Provision of necessary

data and informations

Provision of necessary
data and informations

Cooperation of Investi-
gation

Provision of necessary
data and informations

Provision of necessary
data and informaticns

Provision of necessary
data and informations

Provision of necessary
data and informations

-



Working Item Undertaking bv JICA Undertaking by MOI

2. Benefit from introduc- 1. Comparison with alter- 1. Provision of necessary
tion of DeSOx system native power sources data and informations
2, Economic analysis

3. Socioeconomic effects 1. Investigation of 1. Provision of necessary
.by introduction of national and interna- data and informations
deS0x system tional impacts and

effects
Seminar 1. Draw up the report 1. Provision of necessary
2. Hold seminar arrangements

)
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MINUTES OF MEETING

The Preliminary Study Team for a feasibility study on flue gas
‘desulphurisation for the Kozienice Power Plant (JICA team) had a
series of 'discuséions on the Study with Polish Authorities
concerned from 1llth October to 19th October, 19950.

The following are the minutes of meeting related to the signed
Scope of Work for the above-mentioned Study.

1. Ministry of Industry (MOI) will prepare and send in to JICA
necessary data and information concerning the Questionpaire
‘attached herewith for the Study within one (1} month after 19th
October, 1990 through the Embassy of Japan.

" The Questionnaire is referred to item (1)-1-III stated in the

‘Scope of Work.

2. The prepared documents and data, when necessary, shall be
delivered in English by MOI.

3. MOI requested equipment for measuring concentration level of
SOx, MOx and particles at stack outlet and on the ground around the
Plant. :

Both sides agreed that the equipment would be necessary for
effective and efficient conduct of the Study, and that Polish side
would be responsible for its proper operation and maintenance.

The JICA team stated that the request would be conveyed to

[}

Japanesé Authorities concerned.



4. MOI requested the JICA counterpart training for the Study
including operation and maintenance of the environmental measuring

instruments.

The JICA team stated that the request would be conveyed to

Japanese Authorities concerned.

The JICA team stated that the arrangement should be made
between the Polish Authorities concerned for the training.-

5. MOI was concerned about the fulfillment for item (5)-3;VIII
stated in the Scope of Work because of its unforeseeable

conditions.

In" the case, the JICA study team will = make. necessary

arrangement.

6. Data and information concerning the Plant submitted- by MOI
shall not be utilized other than the Study for. five (5) years. from
the beginning of the Study.

M WARSZAYA 1[;}1:01‘052;{, 1990 ..
MASATOSHI FURUICHT FRANCISZEK GAIK = '
'LEADER ' UNDERS;ERE'I‘ARY
PRELIMINARY STUDY TEAM MINISTRY OF
JAPAN INTERNATIONAL INDUSTRY

COOPERATION AGENCY



"QUESTIONNATIRE

October, 1990

Japan- International Cooperation Agency
(J ICA) "



3.

5.
6.
7.
8.
S.
10.
11.
12.
13.

CONTENTS

General
Organization and Fundation

Electric Power Situation (System and Other System)
Economic Evaluation

Geological Data

Topographic Maps

River Data

Climatological and Hydrological Data
Planning Data

Construction Cost Estimate
Environment and Ecology

Others

Necessary Drawings of Existing Power Plant



1. General

Items Description

a. General : : a. Recent trend of economy
(1985 ~ 1990)

b. Economic Development Plan
(1890 - 2005)



2. Organization and Foundation

Items Description

a@. Organization, structure: of .
Ministry of Industry, Techni-
cal Policy Department and
power and Brown Coal Board

b. Organization Structure and job
Classification of Kozienice
Power Station

a. Organization and Foundation



'3. System Operation

. Items

Description

a. System Operation .

Yearly data and schedule of power
supply and demand, as well as
deficit/surplus, from 1985 to
2000

{Gwh, generated energy by each
type, auxiliary consumption,
interchanged power, transmission
and distribution losses, total
power available, total demand,
deficit/surplus)

Yearly data and forecast of power
demand (Gwh) by each region and
each sector from 1985 to 2000
Assumption of demand forecast
Yearly data schedule of peak
demand and available power from
1985 to 2000

{peak demand, available capacity

by generation type, purchased

power, sales power, maintenance
reserve, deficit/surplus)
Number and MW of new customers
who could not be connected in
spite of ‘their application for
power supply

{recent data and prospect)
Residential and commercial
Industrial

Agriculture

Others



Items

Descripfidn

f.

—30—

Yearly data and future expected
consumption by each fuel type
(1985 to 2000) - '
Yearly and future fuel consump-
tion amount and calorific value
in fuel of each thermal power
plant (1985 to 2000)



4. . Economic BEvaluation

Items

Description

a. Opefation and - -Maintenance
Cost

b. Generation Cost

c. Tariff

Operation and maintenance cost of
each category of power plant with
the following breakdown.

- Salary cost

- Repairing cost

- Others

Administration cost (or rate
against direct cost) for constru-
ction of various power plants
Fuel cost by type

Generation cost of each category
of power plant
Basis for calculation

Tariff system of electricity and
average tariff per unit sold



5.

Geological Date

Items

Description

General Geology

Earthquake

Detailed Data for Proposed
Site

Construction Materials

a.
b.

a.
b.

Geological map ...

Published reports and reéprd$
Sesmic coefficient for structure
design | |

Regulation for earthquake design

Geological inﬁestigation'reports
Drilling log diagrams, N-Value,
geological map and profiles
Ground water tables

Locations of sources of concrete
aggregates, fill materials, rock
riprap and their maps

—32-



6.  Topographic Maps

Items . . Description

a. General Topographic Maps a. Topographic maps with contours
such as;

1:500,000

1:250,000

1:100,000

- 1l: 50,000

~ Others

b. Topographic Maps of:Plant
Sites el

e T



7. River Data

Items

Description

a. River Topographic Map

b. River Data

A

Name of observation station and
its location map

Road map

River map

Hater way network

Water level

Discharge river

Flood frequency .
Duration curve of daily flow
Reservoir level

River cross section

Hydrographic chart. -
monthly, daily, mean water level
Bridge location



8. Climatological and Hydrological Data

Items

Description

a. Climatological-Data

a. Name and location of climatologi-

cal station

b. Long term climatological data

Ambient temp.

Rainfall and snowfall

Wind velocity and direction
Evaporation

Sunshine

Relative humidity



9.

Planning Data

Items

Description

Coal

Fresh Water Supply

Road Conditions

Cost of Inland Transporta-
tion

a.

Co»

e

b.

Ce

a.
b.

Quantity by category of coal .
Source of coal
FOB and CIF prices

Source and its map
Available quantity
Water quality

Road map of transportation route
Loading limit (ton)

Ptraffice limit (m)

(height x width x length)

Landing and warehouse charge
Cost of inland transportation
per ton-km by category

Hire charge of truck, car, barge,
etc.

- 36~



10. Construction Cost Estimate
Items Description
a. Materials - a. Procurable item in Porland
b. Actual cost in procurement of

materials

b. Labours a. Labour cost for the sort of
occupation for on-going power
project

c. Discount/interst Rate

d. Price Escalation Rate

e. Import Duty a. Import duty by items



1l. Environment and Ecology

Items

Description

a. Environmental and Ecologi=-
cal Data (for the present
condition)

b. Standards/Regulations

a. Map for land scape. .

b. bata and information for the
followings
- Alr gquality
- Water gquality

Soil condition

- Noise
Vibration I
- Animals and plants

a. Standards for the followings
- Water quality |
~ Noise
= Vibration
- Air quality

b. Emission standards for the
following
~ So0lid particles (dust)

- Sulfur oxides
- Nitrogen oxides
€. Other standards/regulation

— 38~



. 12.  Others

Items o Description

a. Statistics - ' a. National and regional statistics
| on economy, industry, trade, etc.
(Monthly/Yearly Statistic Book,
Annual Report of PBCB, etc.)
" b. Wholesale price index

_3 [+



13. Necessary Drawings of Existing Power Plant

Items Description

- Site Plot Plan
=~ One-line diagram

— Fuel flow diagram
Structures including their foundations around boiler E/pP

- Underground pipes, cables and underground structures
— Water intake and discharge

- Roards
- Utilities (water, steam, waist water system, etc.)
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# IV-2 Main macro-economic indicators of the three scenarios under

discussion

Item

GHP Generated

GNP Divided

Foreign

Trade Balance

Accumulation

Consumption

Investaents in

(In billions ZL in 1984 prices)

Scenario S

1985

7902

7806

g6

2393

5413

1155

Scenario D

1990

6320

6120

200

1780

4340

360

— 60—

2000

8310

8510

300

2140
5780

1320

Seenario ¥

2010

22230

21680

550

10070

11600

4860



3% V-3 Production, export and import of indiv

Scenarios under discussion

Converted to high-methane gas calory values

‘Fﬁrced drop.of extraction (lack of markets)

forcing Poland to'écéept
Export/import balance

7 oil + inport/export balence of liquid fuels

idual energy carriers in

‘No. . Enerey Unit - Scenarios
Carrier D S w
| 1988 1990 2000 2010 2000 2010 2000 2010
1 2 3 4 5 6 7 8 9 10 1
(a) Production _
a.lPit-cosl 10t 193 163 15 145 144 154 144 162
a2Bromceal 106 735 73 68 5 68 60 70 8
a.3 Natural gas 10 4.6 1.4 6.3 0.9 64 68 63 638
a.4 Electricity TWh 149 125 160 191 176 244 203 279
a.5 Thernal PI 901 891 1040 1272 1184 1632 1263 1550
energy |

(b) Export
b.1 Pit-coal 10t 3.2 28.6 2.2 -4.2 -0.9 -13.2 -2.5 -15.9
b.2 Coking coal 10t 2.0 3.2 3.2 321 29 22 0 @ 3.2
(¢) Import
c.1 Liquid fuels 10t  17.6 15  20.3 24.5 23  20.6 27.2 31.3
c.2 Natural gas 10m 7.4 7.8 10.5 159 145 20.9 19.8 25.5
c.3 Nuclear fuel PJ 0 0 0 232 375 0 375
c.4 Electricity TWh 4.5 4 4 4 4 4 4 4

(34MJ/metre cu.)

in case of maintained contracts
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NO : ADMINISTRATIVE ADVICE
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NG : LOCAL RADIO
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DC : DISTRICT HEATING STATION IN RADOM
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10. 2 Pomiarow Zanieczyszozenin Powietrza Atmosferycznego w

Otoczeniu El. Kozienice

Grudzien 1988 - Listopad 1989r

11. Analysis Data for River, Waste Water

12. Site Layout Drawing
(Foundation)

13. Site Layout Drawing

14, Topographic Map of Power Station Area
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15.

16.

17.

18.

19,

20.

KOZIENICE ETAP III 2 x 500 MW
National Power System in Poland '89
POLISH POWER INDUSTRY in the year 1989
ENERGOEXPORT (-3» 7 v w })
ELEKTROWNIA OPOLE - BUDOWA -

Mining Industry: an Untenable Posion
{Zycie Gospodarcze No. 24, 17 June 1990 p.1)
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X. BEfFEOEEE

QUESTIONNATIRE

October, 1990

Japan Internaticnal Cooperation Agency
(J I C A)
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CONTENTS

l. General
2. Organization and Fundation
3. Electric Power Situation (System and Other System)
4. Economic Evaluation -
5. Geological Data
6. Topographic Maps
7. River Data
8. Climatological and Hydrological Data
9. Planning Data

10. Construction Cost Estimate

11. Environment and Ecology

12. Others

13. Necessary Drawings of Existing Power Plant
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l,. General

Items Description

a. General - T ® a. Recent trend of economy

{1985 ~ 19%50)

O b. Economic Development Plan
(1980 -~ 2005)

—107—



Organization and Foundation

Items Description

Organization and Foundation a. Organization, structure of
O Ministry of Industry, Techni-
cal Policy Department and
power and Brown Coal Board
® b. Organization Structure and job
Classification of Kozlienice
Power Station
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3. 'System Operation

Items o ' Description

a._System?0p¢r§tion f _ C) a. Yearly data and schedule of power
K * o ' supply and demand, as well as
deficit/surplus, from 1985 to
2000
(Gwh, generated energy by each
type, auxiliary consumption,
interchanged power, transmlission
and distribution lovsses, total
power available, total demand,
deficit/surplus)
® b. Yearly data and forecast of power
demand (Gwh}) by each region and
each sector from 1985 to 2000
. Assumption of demand forecast

O®
a o

Yearly data schedule of peak
demand and available power from
1985 to 2000

(peak demand, available capacity
by generation type, purchased
power, sales power, maintenance
reserve, deficit/surplus)

O e. Number and MH of new customers
who could not be connected in
spite of their applicatidn for
power supply

{(recent data and prospect)
Residential and cpmmercial
Industrial

Agriculture

Others
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Items

Description

- Yearly data and future expected -

consumption by each fuel type
(1985_ to 2000}

. Yearly and futufe"fuellcthUmp-"

tion amount and calorific value
in fuel of each thermal power
plant (1985 to 2000)
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4. Ecohomic Evaluation

Items:

Description

a. Operétion‘aﬁd Maintenance @© a.
Cost

bl

O c.

b. Generation Cost O a.
o b.

‘c. Tariff © a.

Operation and maintenance cost of
each category of power plant with
the following breakdown.

- Salary cost

— Repalring cost

= Others

Administration cost (or rate
against direct cost) for constru-
ction of various power plants
Fuel cost by type

Generation cost of each category
of .power plant
Basis for calculation

Tariff system of electricity and
average tariff per unit sold

e | T



Geological Date

Items Description .
. General Geology O a. Geological map '~ -
Earthquake X a. Published reports and records

X b. Sesmic coefficient for structure
design ’ ' _
X €. Regulation for earthquake design-

Detailed Data for Proposed @ a.. Geological investigation reports
Site : : © b. Drilling log dlagrams,‘N-Value,
geological map and profiles
© c¢. Ground water tables

Construction Materials - O a. Locations of sources of concrete

-'aggregates, fill materials, rock
riprap and their maps

—1 1.2"-'



6. Topographic Maps

Items

Description

a. Genera)l Topographic Maps

b. Topographic Maps 'of Plant
Sites

a. Topographic maps with contours
such as;

- 1:500,000

=1:250,000

-~ 1:100,000.

1: 50,000

Others

ONON

1
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7. River Data

Items

Description

a. River Topographic Map

b. River Data

(® a. Name of observation station and

®

b.

its location map

Road map

River map

Water way network

Water level

Discharge river -

Flood frequency

Duration curve of daily flow
Reservoir level

River cross section
Hydrographic chart
monthly, daily, mean water level
Bridge location
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8. Climatological and Hydrological Data

Items

Description

a. Climatological.Data

a. Name and location of climatologi-
cal station

b. Long term climatological data

—

—~115—

Ambient temp

Rainfall and snowfall

Wind velocity and direction
Evaporation

Sunshine

Relative humidity



Planning Data

Description

Items
Coal O a.
O bl
o c'
Fresh Water Supply a.
® b.
® c
Road Conditions O a.
O b
O c

Cost of Inland Transporta—Q
tion O
Q

]

Quantity by category of coal
Source of coal
FOB and CIF prices

Scurce and its map
Available quantity

. Water guality

Road map of transportation route
Loading limit {(ton)

Traffice limit (m)

{height x width x length)

Landing and warehouse charge

. Cost of inland transportation:

per ton—km by caltegory
Hire charge of truck, car, barge,
etc.
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10. Construction Cost Estimate

Items _ Description
'a. Materials - L O a. Procurable item in Porland
O b. Actual cost in procurement of

materials

b. Labours (O a. Labour cost for the sort of
occupation for on-going power
project

c. Discount/interst Rate O

d. Price Escalation Rate O

e. Impoft Duty . O a. Import duty by items
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ll. Environment and Ecology

Items Description_

a. Environmental and Ecologi- (® a. Map for land scape
cal Data (for the present '
condition) QO b. Data and information for the

followings

~ Air guality

“ Water quality

- Soil condition

- Noise

- Vibration

- Animals and plants

X XQ0O0O0

b. Standards/Regulations © a. Standards for the followings
' o ~ Water quality : R
- Noise '
X ~ Vibration
- Afr gquality
© b. Emission standarxrds for the
following
- So0lid particles ({(dust)
= Sulfur oxides
- Nitrogen oxides’
(O c. Other standards/regulation
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12, Others .

f‘Items e Description

" a. statistics . (& a. National and regional statistics

' o ' on economy, industry, trade, etc.
(Monthly/Yearly Statistic Book,

. . Annual Report of PBCB, etc.)

® b. Wholesale price index
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13. Necessary Drawings of Existing Power Plant

Items ‘ Description

~ Site Plot Plan
- One-line diagram

- Fuel flow diagram o
- Structures including their foundations around boiler E/P

- Underground pipes, cables and underground structures
- Water intake and discharge '

— Roards . -

- Utilities (water, steam, wa¥stewater system, etc.)

-
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1. FAT/R

MINISTER - CZEONEK RADY MINISTROW Watszawa, 14 21000
Witold Trzeciakowsks
G.12/ 903’/1#/ g0

Warszavwa

Z wielkim zainteresowaniem przyjelismy informacjie, 2e Rzad
Japonii gotdw jest sfipansowal ze srodkOw przeznaczonych na pomoc
techniczna dla Polski studium wykonalnodci (feasibility study)
dla projektu wyposazenia Jednel) =z polskich elektrowni W
urzadzenia do oczyszczania spalin z tlenkidw siarki.

W tym celu w dniech 10-20 czerwce br. przebywaie W Polsce
grupa ekspertow z Japa International Cooperetion Agency (JICA)
dla uzgodnienia, ktdra z elektrowni bedzlie oblektem tego studium,
Ministerstwo Przemysiu wraz = przedstewicielami dinisterstwa
Ochrony Srodowiska 1 <Zasobow HNaturalnych oraz exspertemi
japonskinii uzgodnilo, ze obiektem tym Dbedzie
"Kozienice". Opracowany zostal rowniez projekt =zeiozelt tleklieyo
studium, tzw. "terins of reference". ktory zélaczamy 4o H1N1eISRIO

pisma.

Pragniemy wyrazic przeronanie, ze FEzad JEpunLI o

przeanalizowaniu opracowanego studium wyrkonalnoso:l rULNERY

mozliwosé sfinensowania budowy instelacil do odsiarczenie spelin
w wytypowanej przez gksperiow eiektrowni. przyczyrniejier =i« <o

poprawy stanu ochrony srodowiska w Polsce.

Zalacznik: "Terms of referencse"
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#4

fffi: Terms of reference
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Terms of Reference for the Feasibility Study on
- Flue Gas Desulphurisation for
the Kozienice Power Plant

I. Objective of the Study

Considering the importance and necessity of environmental pollution
control measures in Poland, the feasibility study is designed to
select the optimum plan of air pollution control, (especially SOx
emission control) for the Kozienice Power Plant (the plant) which
is an essential power plant in Poland.

In addition, a seminar in Results of the Study and Operation and
Maintenance of the Plant shall be conducted in Poland during the

study. : . .

IX. Study Organization(s)

Ministry of Industry shall act as a counterpart agency to the
Japanese Study team and also as coordinating body in relation with
other governmental and non-governmental organizations of Poland
concerned for the smooth implementation of the Study.

III. Scope of Work

The scope of work to be perfomed is summarized with three stages as
follows:

1. 1st Stage

Set up the target level for SOx Emission and apply Desulfurrisation
(DeSox) technology to the plant. s

(1) Collection and review of data and information mainly as stated
below:
- The present ‘situation of power sector
~ Power development program
~ The present situation of air pollution
- The present situation of ‘environmental regulation and
standards including the future plan.

(2) Set up the target level of SOx emiséion from the Plant.

(Bj Study on possibility of application of DeSOx technology to the
plant. .
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(4) Study of the rough estimation on economical comparison among
several DeSox systems in order to select- the optlmum system to be

applied to the Plant.-

2. 2nd Stage

Conceptual design and implementation plan of DeSOx system 1nc1ud1ng
Wwaste Water Treatment system and By—Product Utlllzatlon if

necessary.

(1) Study on conceptual plan

(2) Study on layout

(3) construction plan

(4) Planning of construction schedule

(5) Estimation of construction cost :

(6) Planning of operation and maintenance scheme

3. 3rd_Stade

Sociceconomic considerable repercuss;ons by 1ntroductlon of DeSOx
‘system. L

(1) Estimation of new tariff (addltlonal energy- cost) acconpanled

by introduction of DeSOx system.
(2) Benefits introduction of DeSOx systen. : _
(3) Socloeconomlc effects by lntroductlon of DeSOx system.

s

—VI Seminar in Results of the Study and Operation and Malntenance -
the Plant .

In order to transfer the technology'of env1ronmental pollutlon
control on coal-fired thermal power plants a seminar in the
following items shall be conducted.

(1) Methodology and Results of the Study

(2) operation and Maintenance of DesSOx System
(3) Estimation of-Tariff :

V. Duration of the Study

‘The period of the study shall be'tentatively eight (8) months. The
proposed study schedule is as shown 1n=Append1x. o
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VI. Report
The following study reports "in English shall be submitted to

Ministry of Industry according to the tentative study schedule in
Appendix... , ,

1. Inception Report

2. Interim Report

3. Draft Final Report.
4. Final Report. -

VIi.[Undertakihq of the Government of Poland

1. In order to facilitate a smooth and efficient conduct of the
Study the Government of Poland shall take necessary measures:

(1) To secure the safety of the Japanese Study team.

ji)“fo pefmit thé.mémbers of the Japanese Study team to enter,
Jeave and sojourn in Poland in connection with their reassignment
trherein and exempt them from alien registration requirement and

consulaxr fees.

(3) To exempt the Japanese Study team from taxes, duties and any
other charges on eguipment, machinery and other materials brought
into and out of Poland for the conduct of the Study.

(4) To exempt the Japanese Study team from income tax and charges
of any kind imposed on or in connection with any emoluments or
allowances paid to the members of the Japanese Study team for their
services in connection with the implementation of the Study.

(5)_Tqipf6¥ide necessary facilities of the Japanese Study team for
remittance as well as utilization of the funds introduced in Poland
from Japan in connection with the implementation of the Study.

(6) - To secure bermission for entr§ into private properties
restricted areas for the conduct of the Study.

(7) To secure permission for the Study to take all data, documents
and necessary materials related to the study out of Poland to

Japan..

(8) To provide medical services as needed. Its expenses will be
;hargeable to the members of the Japanese Study team.

(9) To arrange customs clearance, handling, storage and custody of
equipment, machine,- instruments, tools and other articles to be
brought into Poland for implementation of the Study.

- 2.  Government of Poland shall bear claims, if any arises against
: member (s) of the Japanese Study team resulting from occurring in
" the course at or otherwise connected with the discharge of their
" duties in the implementation of the Study, except when such claims
- arise from gross negligence or willful misconduct on the part of
the member of the Japanese Study tean.
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2. KEFHFRPBLECHT D [5EE]

. SR o DIRECTIVE
OF - THE MINISTER OF ENVIRONMENTAL PROTECTION, NATURAL
.- RESOURCES AND FORESTRY
. OF THE 12 FEBRUARY 1990
‘ON THE PROTECTION GF AIR AGAINST POLLUTION

Basing on art. 29 of the Legal Act of 51 January 1980 on the
Protectian and Formation of Enveronment (Dz.U. Nr 3, poz. b.z
1983 r., poz 201, 2z 1987r., Nr 33, poz. 180 oraz z 1989 r. Nr
26, poz, 132 i Nr 055, poz. 192) the +Following 1is being
ordereaed: '

§ 1.1 Admissible concentration levels of air polluting
cubstances are established separately for aeras of special
protection and for other areas.

2.Areas of special protection include health resorts, health
resort protection areas, national parks, nature reserves, and

landscape parks.

§ 2.1. Annex no. 1 specifies admissible concentration values
of dir polluting substances in areas of special protection
and in other areas.

2. @Admissible concentration values of air polluting
substances specified in annex no. 1 do not refer to areas
q¢cupied by ‘organizational units canducting economic

activities causing air pollution.

3. Regulations on highest admissible concentration and
intensity values of health-hazardous factors at work stations
are in force in areas mentiaoned in passage no.2

& 3.1. Decisions determining the kinds and amounts of air
polluting substances allowed to be.emitted to the atmosphere,
further referred to as “admissible emission decisions®, are
issued by voyevadship-level lacal state administration
éuthorities, and they are valid for a specified period of
tiﬁé;ﬂ”ln order to obtain such a decision an organizational

unit is obliged to present a documentation including :

1) a description of applied technology, 2) a characteristic
of gacﬁu emission source, 3) a specification of annual
Pérkti@é‘bf the organizational unit, separate for each source
of emission, 4) a specification of the kinds and amounts of
'_ﬂuégméhd‘ghs'p61lutants"emitted by each source in tons per
year, in kilaograms per hour ( mean values ), in grams per
second, and in kilograms per unit of production, 3} 3
specification of purification appliances  and their
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effectivness, &) a specification of the conditions 11n  which

pollutants arefwill be emittea 1into the atmosphere, 7

informacticns abouil tne existing state of air pollution and
the state predicted assuming ecanomical activity of che
arganizacional unit, B) specification of duration, range and
levels of maximal concentrations of emitted substances, 9}

conditions of pollutants propagation in the atmasphere 10)
plans concerning actions aimed at reducing air pollution
caused by the activity of the organizational unit.

2. A decision on admissible emission specifies the kinds and
amounts of substances allowed to be emitted jaointly. by all
emission sources and by each separate source. It also
specifies the terms on which the substances can be emitted.

3. A decision on admissible emission can include ogbligations
jmposed o©on the organizational wunit deriving +From the
rMecessity of air protection.

4., Obligations mentioned in passage no.3 can be  imposed by
means of a separate decision even after a decision on
admissible emission has been issued.

% 4.1. Annex no.2 specifies the admissible emission of Carbon
dioxide, Nitrogen dioxide and particulates praduced during
the process of fuel combustion for energy generation.

2. In order to adhere to the requirement of- = 35, the
voivodship—level local state administration autherity lays
down lower admissible emission values than those given in
annex no 2.

é S. The admissible emission level of pcllutahts released
into the air determined by the admissible emission decision
cannot cause overstepping concentrations set up for specially
protected areas and other areas , mentioned in = 1.

§ 6.1i. QOrganizational units releasing into the 'air mare
than 1200 kg of -3ulphur dioxide or BOO kg of particulates per
hour from one emission source are obliged to constant
monitoring of the amount of thase substances em{tted into the

air.

2. Organizational units capable of réléasing into the

air more than 100 Kg of Sulphur dioxide or over 100 kg of
particulates per hour are obliged to measure the amounts of
those substances released into the air twice a year, at time
limits agreed upon with the voivmdship—leyei.'lbgal state
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&

adminiscraticn .

J.Units mentiocnea in passages no.l and no.2 are ogbliged t©o
evaluate the esfectiveness ot posessed protection appiiances
at least once every (WO years.

4., With regard to measurments carried out by aorganizational

units, voivcaship—level local state administration

authorities

1) determine thez kinds ofF substances subject to measurmentcts,
as well as detailed measurment concitions,

2) control the correctness of measurments and ,if necessary,
carry out control measurments on Theair own.

€ 7. Regulations cencerning organizational units apply
respectively to natural persons conducting economic activity.

§ 8 The term *voivadsnip—level 1local state administration
authority”, used in the directive, should be interpreted as a
voivodship—level local state administration authority Ain

charge ofA environmental protection issues.

é 9. Cases instituted and not concluded by an ultimate
decision by the day the directive comes inta Fforce &Ashall
be+ investigated in accordance with the directive.

é 10. The directive of the Council of Ministers issued
September 30th, 19E0, concerning atmaspheric air protection,
is no longer valid.

éll. The directive takes effect 14 days after announcement.
The. Minister of Environmental

Prdtecticn, Natural Resources
and Forestry
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Annex 1

ADMISSIBLE CONCENTRATIONS OF BUBSTANCES POLLUTING AIR
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as asum of lead and its compounds. 1nsuvpended duSt and 1r
aerocsol : :
a=z a sum of mercury in gas phase and in snspended-dus:
~ in suspended dust C : : S
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- GENERATED DURING THE PROCESS OF COMBUSTION OF FUELS FOR

Annex 2
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ruel i Coaoustion bed : G roup C
: ‘ : 503 : xo3% i bust
H 1Stazionary : ST T
: igrate rurnaces . 850 H 35 : 1370
: :H;chani;al : _-! ____________ T
: ‘graze rurnaces : 200 : 55 : 600
1 Coal e e e e —————
: ‘Pulverized rfuel : H :
: rmolten slasg : : :
H ifurnaces : 200 : 170 H 30
: sPulverizea fuel  ° T -
: idry slag furnaces ! 200 : 170 H 130

" tPulverizdéd fuel :_ o ST B T
H tmoltTen *slag . H : H
H tfurnaces H 200 : . 150 ' 70
: Lignize ' S _t it
' ‘Pulverized fuel : H : H
: tdry slag furnaces . 200 ' 150 H ‘95
H iStationary T :—_ ‘ _f_:
: tgrate furnaces : 410 : 45 i 235
{ Coke H 2____________:____ - ] R
H ‘Hechanical : ' o H
H igraze furnaces : 250 : 110 : 235
: ‘Boilers < SO HWt @ 1256 30 i -
¢! Fuel oil H o [ ST L R -
: {Boilers > SO HW: ! 70 ! 120 : -
: ‘Botlers < SO HHWt ! =z =Y 1 -
1 NHatural L ———— : . H . : e
! gas ;Boilers > S50 HuWt | - : 8s : -
i HWood ‘Grate furnaces : - :-—-— S0 - -

d.x — as a sun of mitrogen monoxide and nitrogen
nitrogen dioxide
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