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i INTRODUCTION

In response to the request of the Government of the Republic of Bulgaria
{hereinafter referred to as “Bulgaria"), the Government of Japan has dec1ded to
conduct the Feasibility Study on Maritsa East No. 1 Replacing Thermal Pows
Plant for Improvemeént of the Performance of the Unlts and the Env1ronmental
Protection {hereinafter referred to as “the Study™) in accordance wlth the
relevant laws and regulations in force in Japan.

Accordingly, the Japan International Cooperatlon Agency (hereinafter-
referred to as “JICA"), the’ official agency respensible for the implementation
of the technical coooeratlon programmes of the Government of Japan, will
undertake the Study in close cooperatlon wlth the authorities concerhed of the
Government of Bulgaria.

The Natsicnalna Elekkricheska Kompanla in Bulgaria (herelnafter referred
to as "NEX") is the 1mnlementatlon agency of the Study.

The present document sets forth the scope of work with regard to the
Study. o o T : : . o

I1. OBJECTIVE OF THE STUDY

The objective of the study is

1. to forimulate the opt1mum development plan of the Maritsa East No. 1

© Replacing Thermal Power Plant and affiliated facilities which is to be
developed on the site of demolished No. 5 and No. 6 units including
transmission ‘lines and assessing its technical, financial, economic and
environmental feasibility of the Project.

2. to transfer relevant technologies to Bulgarian counterpart personnel in
the course of the Study. :

II1. SCOPE OF THE STUDY

The Study will be carrled out in the followlng three (3) stages:
1. Preliminary Investlgatlon Stage

2. Detailed Investigation Stage

3. Feasipility Grade Design Stage

The éetails at the respective stages are itemized as follows:
1. Preliminary Investigation Stage '

{1} Data Collection and Review

1) Collection of all existing data, reports, manuals and.other
relevant information for the Study

2) Relevant standards, regulations and critgriaes

3) . Relevant existing data and reports for éﬁvironméigéi-study

1) _Review and analysis of all ceollected dat;/infophaﬁion_

{2) CoalfO0Oil Supply Study
1} Natxonal policy on coal and 011

2) Present situation of coal/oil supply and long term coal/01l
supply plan .

M



3) Mining company and organization
4) - Ceal reserves and minable coal tonnage
5) Coal‘production programme and quality
6)l Coal transportation plan
‘1) -~ Coal cost as reéeivéd at the'power plant
8) Cozl analysis in Japan
9} . Fuel oil plan
{3) Limestone Supﬁly Study
-1} .Present situvation and long term supply plan
2) Mlnlng comoany and orqanlzatlow
3{ L1mestone reserves and minable limestone tonnage
4} Limestone produétion progfamme and qﬁality
5) Linestons transportation pilan
zé)r.Limestone coét as received at power.plant
7} - Limestone analysis in Japan
{4) Study on Power Deveélopment Plan
1) Basic policy for power development
2) Energy and power demand forecast
3) Power supply prograrnme
1) Power demand and supply balance
5). Existing power plants and transmission lines
'é) Power development programme
(é) Initial Environmental Examination (IEE)
1) = Meteorological investigatian
2) Natural and social énvironment.
3 Environmentai impact areé
4) Land and industries use conditions
5)  Laws and reguiétions on environment
{5} Study on Exlstlng Fluidized Bed Combustion (FBC) Boiler
-1) 'Data collectxon and study on existing FBC boilers
{Phllosophy in selecting FBC, S0, rewoval efficiency,
Technxcal problems, etc.)
2) Comparatlve evaluat1on between FBC'boiler and conventional

pulverized coal combustion boiler with Flue Gas -
Desulfurization (FGD)

ﬂ(’? W/}



(7) Study on Reusable Existing Fécilitiéé/Buildings
1) Pickinq up of reusable existing facilities/buildings
2) Roview and analysis of past records and present conditions
3} EBvaluation of reusable existing facilities/buildings '
4) Modification .plan of reusable facilities/buildings

{8) Study on Possibility of Local Fabrication and Installation Works
1) Local fabrication factories andiorganiZatioﬁ
2) Fabricating experiences and factory capacities

3) Internatlonal licenses or author;zed quallflcatlons of the
factory

4) Local installation contractofé and organization
5) Installation eﬁbérieﬁces and capacities
{2} Transmission. Lines Study

1} Site survey of transmission 11nes and 1nterconnected
substation : . :

2) Selection of transmission line route incl. interconnected
substation : .

2. Detailed Investigqatioen Stége
{1} Detailed Site Investigaﬁion-
i} Topographic survey (inci. a§h disposai area})
2) Geological survey |
3) Hydrological sufvey

4) Transmxssxon line route rbconnalbsance 1ncl. interconnected
substation . . .

(2) Environmental Impact Study

1) &nvironmental Impact Assessment (EIA) {incl. meteorological
investigation, simulation, etc.)

2} Study on onvironmental preservatioﬁ
3) Monitoring system planning.
4} lLake water témpefapure rise étudy
{3) optimum Develobment'Proérammel
1}  Optimum unit capacity and ultimate plant capécity
2 -Seleciion‘of boilerZEYDe _ .
3} Deslgn crlterla and ma]or equlpvent spec1f1uat10ns
) . Plant and’ equ1pment layout" ' '

5) Cooling water and power plant service water plann1ng
=3~ .

' e - . .
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2 Coal/oil transportaticon, stora§e and handling system
7)  Ash disposal system
3. Feaéibility Grade Desidn Stage
(1) Feasibility Design

1} Power plant equipment and facilities including civil
Jarchitectural works

2) Coalyard, coal handling system anrd fuel ©il storage tank
-3) Limésténe storégé ahd handling syétem
. 4)  Ash disposal system

5) . EnQif&nmentai countermeésure'eduipment_and facilities

'6) Transmlssion lines and 1nterconnected substation

7 TeleCOmmun1cat10n system

'8) Power system analysis (power flow, short-circuit capacity,
power stability, etec.)

{2) Cdnstrﬁction Planning
1) Implementation plan
- 2} construction schedule
3)  Equipment and materials procurement and transportation plans
4} Environmental preservation plaﬁ
5) frobiems for construction, if any
{3) Cost Estimation
1) Market price survey for equxowent and materials
'1 2f "Bill of quantity
K} Construction ¢ost estimation
Q) Operatlon and nalntenaHCﬂ cost
5)' Reusable exlstlng facllltles and buildings modlflcatlop cost,
6) Existing facilities and buildings removal cost
(4i Economic-and-financial Anaiysis
-1} 'Economic analysis {EIRR, $ensitivity analysis)
2y Financial analysis (Cash flow, income statement, FIRR)

©3)° Sensitivity analysis {construction cost, capacity factor,
schedule, fuel cost, interest, etc.}

Iv. STUDY SCHEDULE

The Study w111 be carried out in accordance with the attached tentatjve
work schedule, as shown in Appendix 1.

T rem
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V. REPORTS

JICA shall prepare and submit the follow1ng reports in Engllsh to the
Government of Bulgaria in accordance w1th the »entatlve mork schedule in

Appendix I.

{1} Inception Report o : - 20 copies
at the beginning of the Study in Bulgaria;

{2) Progress Report SR 20 copies
within three {3) months after the commencement of the Study,

(3} Interim Report ' ' ' ' ; oh coples
w1th1n five (5) months after the commencement of the Study; -

{4) Dratt Final Report ' _ ' 20 copies

the Governwent of Bulgarla w111 prov1de JICA w1th the comments on
the Draft Final Report within one.(l) month after its reception.

(5) Final Report ' - Ce S 39 coples'

within one {1} month after recelv1nq the wrltten conments on the
Draft Final Report from the Government of Bulgaria. '

VI. DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical undertakings for the Study by NEK and JICA is
detailed in Appendix II.

VII. UNDERTAKING OF THE BULGARIAN SIDE

1. To facilitate smooth conduct of the Study, the Bulgarlan side shall
take necessary measures:

{1} to secure the safety of the Japanese study team,

{2) to permit the members of the Japanese study team tO’enter,'leave
and sojourn in Bulgaria for the duratien of their assignment
therein, and exempt them from foreign req15traf10n requiremnents
and consular fees,

{3) to exempt the members of the Japahese study team from taxes,
duties, fees and other charges.on equipment, machinery and other
materials brought into Bulgarla and out for the conduct of the
Study, :

(4} to exempt the members of 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 1mplementat10n of

the Study,
{5) to provide necessary facilities to the Japanese study team for

remittance as well as utilization of the funds introduced into
Bulgaria from Japan in connection with the 1mplementatlon of the

Study,

{6) to secure permission for entry into private properties or
restricted areas for the implementation of the Study,

XN



VIII.

IX.

{7} to secure permission for the Japanese study team to take all data
- and documents including maps and photographs related to the Study
out of Bulgaria to Japan,

{8} to provide medical services as needed. 1Ls expenses will be
chargeable on members of the Japanese study team,

-{9) to facilitate prompt clearance through customs and inland .
transportation of equipment, materials and supplies required for
the Study and of the personal effects of members of the Japanese
study tean.

: 2.‘The Bulgarian side shall bear clalms, if. any arises, against the

members of the Japanese study team resulting from, occurring in the
course of, or otherwise connected with the discharge of their duties in
the 1mplementat10n of the Study, except when such claims drise from
gross negligence or willful mlsconduct on the part of the nembers of
the Japanese study team.

© 3. NEK shall act ‘as counterpart agency to the Japanese study team and also

as coordinating body in relation with other governmental and non-
governmental organizations concerned for the smooth implerentation of
-the Study.

§. NEK sha}i ‘at 1ts own expense, provide the Japanese study team with the
followings,. in ccoperation with other organizations concerned:

{1} available data and information related to the Study,
"{2) counterpart personnel,

{3) suitable office space with necessary equipment in Sofia and
Maritsa East No. 1 Thermal Power Plant,

{1) credentials or identification cards,

{5) appropriate vehicles with drivers, fuel and spare parts for
carrying 0ut-the field survey, if necessary,

(6) any other communication fac111t1es during the execution of the
Study, such as telephone, facsimile, transceiver, etc., if
necessary, - o

{7} labor for the Study, if necessary.

UNDERTAKING OF THE JAPANESE SIDE

For the 1molementat10n of the Study, JICA shall take the following

| measures:

(1) To dispatch, at its own expense, study teams to Bulgaria.

“{2) To pursue technoleogy transfer to the Bulgarian counterpart
personnel in the course of the Study.

'OTHERS

JICA and MNEK shall consult with each other in respect of any matter that
may arise from or in connection with the Study
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MINUTES OF MEETING -
_ FOR | |
_'THE’FEAsiéILITY-STUDY
oN o
MARITSA EAST NO. 1 REPLACING THERMAL POWER PLANT
. FOR
IMPROVEMENT
" THE PERFORMANCE OF THB_UNITS AND THE ENVIRONMENTAL PROTECTION
| N |

THE REPUBLIC OF BULGARIA

AGREED UPON BETWEEN
NATSIONALNA ELEKTRICHESKA KOMPANTIA
L aND

JAPAN INTERNATIONAL COOPERATION AGENCY

SOFIA, FEBRUARY 9, 1995

MR Bé%HAN SI&OWAHOV‘ . MR.EYOSHITAKA ARAKAWA

EXECUTILVE DIRECTOR ' LEADER OF THE PREPARATORY
-NATSIONALNA ELBKTRICHESKA ' STUDY TEAM
KOM PANIA ' _ - JAPAN INTERNATIONAL

: SRR COOPERATION AGENCY
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The Preliminary Study Team (hereinafter referred to as “the Team")
organized by the Japan International Cooperation Agency (hereinafter
referred to as “JICA") of the Government of Japan, headed by Mr. Yoshitaka
ARAKAWA, Leader of the Team, visited the Republic of Bulgaria from 1lst to
9th February 1995 for the purpose of agreeing the Scope of Work regarding
the Feasibility Study on Maritsa East No. 1 Replacing Thermal Power Plant
for Improvement of the Performance of the Units and the Environmental
Protection in the Republic of Bulgaria (hereinafter referred to as “the

Study").

The Team made a seéries of discussions with the au;horities concerned of the
Natsionalna Elektricheska Kompania (hereinafter referred to as "NEKY),
headed by Mr. Bozhan SIROMAHOV, NEK.

The salient result of the discussion mutually confirmed are as follows:

1. General

1.1 confirmation on Minutes of Meeting at ?reparatory'study in Novemper
1994 L _ L oL .

Both sides confirmed that the Minutes of Meeting agreed and signed at
the Preparatory Study in November 1994 is stil) effective and valid
for this Preliminary Study. L :

1.2 Name of the Project

Both sides agreed upon that the name of the Project should be Maritsa
East No. 1 Replacing Thermal Power Plant for Improvement of The
performance of the Units and the Environmental Protection,

2. Replacing Plan
2.1 sStudy on Reusable Facilities/Buildings

NEK suggested that of the existing facilities of Maritsa East No., 1
Thermal Power Plant {hereinafter referred to as "No. 1 TPP"), the
following facilities could still be reusable for the replacing plant.

. Turbine hall

Stacks

Ccoling water system facilities
Heavy ©0il storage facilities

. Starting boiler

OO0 T

2.2 Use of Machine Repair Factory
Because the machine repair factory of Energorémont is recognized to
have a high technical capability, the Study will be carried out with

a purpose to use the factory effectively in planning for construction
of the replacing plant. :

3. Environment _ ' :

3.1 Environmental Monitoring
During the Study, the emission concentration exhaustéd“from No. 1 Tep
will bé monitored periodically. fThe monitoring items will be 5 kinds
of 80X, NOGx, €O, 0, and dust. R ‘

3.2 Request of Monitoring Equipment o
NEK requested the Team .to provide the following equipment (portable
type) for implementation of the Study. The team stated that the
request would be conveyed to the Government of Japan.

a. SOx monitoring instrument

25 A



b. NOx monitoring instrument
c. CO monitering instrument
d. 0; monitoring instrument
e, Dust monitoring instrument

Division of Environmental Monitoring Work

. Concerning monitoring work of the emission concentration, NEXK
confirmed that it will positively undertake the equipment
installation, concentration measurement and equipment maintenance and

management.
Scope of.Wbrk
Study Schedule

It was agreed that the - Study will be carrled out. with a 1% months
schedule starting from June 1995 and conoletlng in August 1996.

Both sides agreed to make efforts to shorten the study period,if
p0331ble

Scope of the Study
The Scope of the Study by stage will ke cutlined as follows:

a. Preliminary Investigation Stage
.a) Data Collection .and Review
b} Coal/0il Supply Study .
c) Limestone Supply Study
d) Study on Power Developiient Plan
e) Initial Environmental Examination
f) Study on Existing FBC Boiler
g} Study on Reusable Existing Fa0111tles/8u11d1ngs
h} Study on Possibility of Local Fabrication and Installation
Works
-1} Transmission Lines Study

b. Detailed Investigation Stage
a) Detailed Site Investigation
b) Environmental Impact Study
¢} Optimum Development Programmue

<. F9351b111ty Grade Design Stage
©a) Fea51b111ty Design '
b) Construction Planning

¢) Cost Estimation
d) FCOHOmlC and Flnanc1a1 Ana1y31s

local Subcontracting

Subéoﬁtractdr

It was agreed that the Japanese study team's subcontracting with a
local consultant on a part of the Scope of the Study will be
significant in performance of the Study. Of the local consultant
firms, Energoproekt is considered the most suitable.

Scope of Subcontracting

The followlng will be the Scope to bea subcontracted to the local
consultant by~ the Japanese study team.

a. Data collectlon of Existlng Power Plant Equxoment/Facillrles
b. Reusable Existing Facilities

-2~ }é\ﬁ'j’ %/Zj}é/%
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c. Environmental Study

d. Survey

e. Geological Survey

f. Hydrological Survey

g. Materials and Bquipment Survey

Feasibility Study
Provision of Counterparts (c/p)

The Team requested NEK to prov1de the Japanese study team wlth
counterparts who are englneers or sp901a115ts with technical
expoertise and ample experience coverlng 41l relevant fields in
performance of the $tudy, and to'have them collaborate with the
Japanese study team. NEK accepted the request and promised to
nominate name of counterpart candidates by June 1995 when the
Japanese study team w111 arrlve in Bulgaria. . :

Use of NnK F30111t1es

In Lesponse to the request of the Tean, NEK aqreed to provlde the
Japanese study team with an adequate office space and working
equ1pment {such as telephone, facsimile, copy machine, desks and
chalrs, cabinets and others) at both NEK Head Offlce and No. 1 TPP.

Request of Training

NEK requested the Team that two (2) counterpart personnel in total
should part1c1pate in the individueal training programme in Japan in a
frame of cooperation for technology transfer. The Team.stated that
it will be convey the reguest to the Govermment of Japan.

Request of Seminars

NEK requested.the Team to hold seminars on the related matters during
the study, and the Team agreed to do so.

The seminar schedule, methods and themes will be dlSCUSSQd in detail
when the Japanese study team will present the Inceptlon Report at the
beginning of the Study. _ - . .

Others
Answer Lo Questionnaire

NEK w111 submit the data and 1nformatlon in reoly ko the:
Questionnaire to JICA through the Embassy of Japan within two (2)
months from the date of signing of this Minutes of. Meetlng These
data and information shall be prepared in English.. . :

Communication and information exchange shall be performed between NEK
{Mr. S. SHISHOV, 8, Triaditsa Str. 10890, Sofia, (3959-2-87-95-22]) and
JICA {Mr. Y. ARAKAWA, 2-1-1, Nishi-Shinjuku, Shinjuku-ku, Tokyo, [03-
3346-5296]) through the Embassy of Japan {(Mr. M. SATO, Ul, Lyulakova

Gradina 14, Sofia, [359 -2-72-39-84])). R '

Collected Data and Informatlon

Both sides aqreed upon that. the Team snall use the collected data and
information only for the Study, and shall not submit them to other
users,

Provision of Data and Informatlon _
NEK will subnxt the data and 1nformat10n in reply to the request of

the Japanese study team. These data and information shall be
prepared in English. - R TP ST :
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