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Flue Gas from Stack for Boilers Nos.1~6 (FRONT)

and Stack for Coal Drying Facililies (LEFT}



Ash Disposal Area No.t
{A Site Proposed for Coal and Limestone Storage Ya:d)

AT T e g

Plant 4 X50MW)

Existing

Ash Disposal Area No.3 A (for



A

for Old Nos.7~10 (INSIDE)

Removal of Boiter House




g

180m High Stack for Old Boilers Nos.7~10
{removed in April, 1996)

e L 2 AR
Rolary Kiln for Coal Drying and Cyclone Precipitatos
(These Facilities and 120m High Slack for Old Boilers will be removed)



Reusable Crane in Turbine House for Cld Nos 5~6 (INSIDE)

.5~6 ({NSIDE)

ion for Old Nos

its foundat

ine and

Removal of Turb



Troyanovo Coal Mine {Lignite : Open-Cast)



Limestone Mine to be developed (Bratyakunchevi)

Existing Limestone Mine (Yurdere) for Cement Industry
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Lignite (incompletely Carbonized}
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AD
AFT
All

AVR
BOD
Cap.
cB
CIF
CcOD
COE
Cw
cwe
DC
DD

DWT

ECR
EGP
EIRR
EPDC
ESP
rc
FDF
FIRR
FL
FOB
FS

Geo.
GDhP
GIS
GNP
Grid
HGI

ABBREVIATIONS

Air Dried Basis

Ash Fusion Temperature

Air Pre-heater

As Received Basis

Automatic Veltage Regulator
Biochemical Oxygen Demand
Capacity

Circuit Breaker _

Cost, Insurance and Freight
Chemical Oxygen Demand
Committee of Energy
Circulaling Water

Circulating Water Pump

Direct Curcent

Detail Design

Dread Weight Ton

Economical Continuous Rating
Encrgoprocket Ltd.

Economic Internal Rate of Return
Eleciric Power Development Co., Lid.
Elecirostalic Precipitator - - -
Foreign Currency

Forced Draft Fan

Financial Internal Rate of Return
Floor Level

Free On Board

Feasibility Study

Gal

Geothermal

Gross Domestic Product

Gas Insulated Substation -

Gross National Product

Electric Power Sysletn

Hard Grove Index (Index of Grindability)



HO :  Heavy Fuel Oil

HY 1 Heating Value

Is, -1 Island

IDF : Induced Drafl Fan

JICA :  Japan International Coopération Agency

LNG 1 Liquefied Natural Gas -

LC : Local Currency .

Max. T Maximum .

MC : Metal Clad Switchgear

MCR : Maximum Continuous Raling

Min, : Minimum .

MOEER 1 The Ministry of Energy and Energy Resources in
Bulgaria

MSV :  Main Stop Valve

NEK :  Natsionatna Elckiricheska Kompania

NOx . Nitrogen Oxides

NPV : NetPresent Value

PAF : Primary Air Fan

PF : Power Factor

RI : Replacing No. | unit

R2 : Replacing No.2 unit

3 : Sulfur

SCR ~ Short Circuit Ratio

SOx : Sulfur Oxides

SPL 1 Sound Pressure Level

SPM : Suspended Particulate Matter

SS . Suspended Solid

S/8 ¢ Substation

TEPSCO : Tokyo Eleciric Power Services Co,, Lid.

TL : Transmission Line

™ :  Total Moisture

T, :  Transformer

VAT : Value Added Tax

VM : Volatile Matter

ii



Prefixes
jt

S O

da

h

k

M

G
Units of Length

m

mm

cm

km

in

ft

»
Units of Area

yd?
ha
Units of Volume

m’ -

[

3
Usits of Mass

g

kg

t

b

UNITS

: - micro- =10°
“milli- =10?
centi- =107
deci- =10"
deca- =10
~hecto- = 10?
kile- =10
mega- = 10°
giga- =10°

I imeler .
millimeter
centimeter
kilometer
inch
fect
yard - -

square cenlimeter
square meler
square kilometer

: - square feet (foot)

square yard
hectare

cubic meter
liter
kiloliter

gram
kilogram
ton (metric)

- pound

iii



Units of Density
kg/m?
t/m®
mg/m’N
g/m’N
ppm
pe/scm
Units of Pressure
kg/em?
Ibfin®
mmHg
mmHg abs
mAq
Iblin?, psi
atm
Pa
bara
Units of Energy
keat
kWh
MWh
GWh
Btu
Units of Heating Yalue
kecal’kg
Btu/lb
Units of lleat Flux
keal/m’h
Bw/i'H
Units of Temperature
deg '
C
°C
F
op

kilogram per cubic meter

ton per cubic meter

mitligram per normal cubic meter
gram per normal cubic meter

parts per million

microgram pet standard cubic meter

kilogram per square centimeter (gauge)
pound per square inch

millimeter of mercury

millimeter of mercury absolute

meter of aqueous

pounds per square inches

atmosphere

Pascat

bar absolute

kilocalorie
kilowatt-hour
megawait-hour
gigawalt-hour-
British thermal unit

¢ . kilocalorie per kilogram

British thermal unit per pound

Kitocalorie per square meter hour -
British thermal unit per square feet hour

degree

degice

Celsius or Centigrade
degree Celsius or Centigrade
Fahtenheit

degree Fahrenheit

iv



Units of Electricity

W
kW

A

kA

Vv

kv
kvVA
MVA

Mvar
kHz

Units of Time

$
min
h
d

Y

Units of Fiow Rale

th

vd

vy
/s
m*/min
m*/h
m'/d
1b/h
m’N/s
' N/

Units of Conductivity

. nS/em

Units of Sound Power Level

dB

Units of Currency

L
Us$

- ¥

walt

kilowalt

ampere

kiloampere

volt

kilovoll

kilovolt ampere

megavolt ampere

megavar (mega volt-ampere-reactive)
kilohertz

second
ninute
hour
day
year

ton per hour

ton per day

ton per year

cubic meler per second

cubic meter per minute

cubic meter per hour

cubic meter per day

pound per hour

cubic meter per secend at nonnal condition
cubic meter per hour at normal condition

microSicmens per centimeter
deci-bell
Leva

US Doltar
Japanese Yen
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Table 4—-1-4 SPECIFICATION
of MARLTSA EAST LIGNITE BASIN / TROYANOVO 2 / AFTER 1998
for MARITSA EAST 1 TPP

. R L . R L A L P S A M TR S S oy o o o 2 o rk m mk i bl ok o i e e sy S g e = . e H A T A A P = s o b e g iy e g e B A

ol o B o ey e . oy o P e B o e ek o o ke B el A A

No. Indicator ﬁggiure Guacanteed w?%h u th w?th
e e et et i ot 2 o Bk ke e e e 2 et Y e X .-
1. Ash, air-dried base % 35.50 45,00 33.00 30.0
2. Hoistuxe as received X 55.0 49.0 51.0 55.0
3. Ash as received X 15.98 22.95 14.09 13.5
4. Carbon as received )4 18.23 18,85 18.22 20,17
S. Hydrogen as received % 1.54 1.42 1.54 1.70
6., Oxygen as received X 5.4% 5.05 5.47 6.02
7. Witrogen as received X 0.32 0.30 0.32 0.35
8. Combustible sulphur X 2.7 . 3.2 2.9 2.4

" as rveceived ) -
9. Volatiles from mineral X 1.51 2,19 1.35 1.28
substance as received '
10. Calorific value (LHV) keal fkg 1,410 1,315 1,400 1,590
Kifkg 5,910 © 5,510 5,860 6,660 -
11. Volatiles % '
combustible base 60 - 64
12. Hygroscopic moisture 4 il
13, Milling
efficiency as per _ )
—K : _ 0.83 — 1.22
—for guaranteed k= 1.1
coal
14. Ash analysis .
Sity % 35 - 50
Ali Oy x 16 - 32
Feas X 7 bl 20
Mg0 % 1.5 - 3.5
Cal B X 2.5 - 5.0
S0 b4 2.5 -— 15
15, Ash Fuslon Temperature
A. In oxidizing environment
- (by Leitz)
for Analysis 1,2,3 ) _
—~deformation point t°C 1,250 1,220 — 1,300
—melting point °C 1,280 1,260 — 1,300
- running point t°C 1,300 1,280 - 1,300
B. In semi-reduction
environment (by Bunte-Baum)
for Analysis 4
—deformation point, eC 1,050 — 1,150
—melting point, t°C 1,150 — 1,300
—unoing point, ' t°C : 1,200 -~ 1,400
16. Density ' gefeub.en 1.5 - 1.9
17. Bulk weight . kglecub.m - 700 - 1,100

- o e i e i 7 e e kS o Y A8 WP S U W T oy T o AN S U T A Y T T



o

o MIHAHOVGRAD

0% L

04 4 5OFIA
80 speriiKk O 6

4 (") « 8080V o0&
139 VKYUSTENOIL.

o BUAGOEVGRAD

x

Nell

on -

{. POSITION:

1.

2
3.

© @ N & o >

10.

i2.
IR
14,

15.

TROYANOVO 1

. TROYANOVO NORTH -

TROYANOVC 3
BELL 8REG
STANIANTS!

CHUKUROVO
goBov O0L

PERNIK

MARITSA BASIN

BALKAN BASIN

. PIRIN

CHERNQ MORE
BISTRITSA'

ANTHRACITE

BRIKETNA FABRICA

LOVETCH
.

s DCBRICH
« RAZGRAD : H

* SHUMEN

VARNAS [
* VELIKOQ TARNOVO o

10 ' ' g

¢ SLIVEN 120 ,
STARA ZAGORAS BURGAS ¢ &<
. 1,2,3,45

9

VOIMITROVGRAD . < ) o
« HASKOVO J”f 7\/4

e & Town Name

I. COAL
LIGNITE ¢ t,2,3,4,5, 6, fa,.:_.’;=
growN 7,8, 1¢,12
aLaCK @ 10

ANTHRACITE ; t4

U, MINES
OPEN : 1,2,3,4,5,6,7,8, 11

UNODERGROUND 1 7, 8,9, 10, 11,12,13,14

Figure 4-1-1. Locations of Coal Kines in MIQaria

4-10



r

1523 ES1IJBR Ul SUOIIRIG JOMO4 PUB Pojj[eoy jo suonesor | & -b-F 4nbig

IMNOESB)
d'd’l TON 1SV3 YSLIYUW (MW Q02

dd'LVON LSV3 VSLINYW

L OAQNVAQYL \k
/f

{MNGEZ')
d'd'LZON LSV vSliyww

S OA3NOVY
- 2371330A0N

0AOBYIVO

4-11



ad_SINIey

Jave

AL 3,
woal yyIr :

e 1310W05 1303 D%1J0N
16 Shid 1500 V30 DU )0 WOIDOD Moy) T5E0/0 10D

VOLIRIOHG IDIVRRNOINT AU
=3 =] .
S WL JO %oﬁ»n ) Jo uausaaosdu]
4

ol semde Eﬁ?cﬁ?ﬁu I'ON ISOT DSIVON
Apaig firmrssay sy

Vigy FVN0LS W00 FLIS= 440
QAQE T NINQIW

w¥IHY 30vulus I
- . 4WNQ 3LIS=dd0
[ A QAONTING

=1 =% andig

VONUDIS Fud ADMIION  wmmp e
VOUDISAAS DUD VN VOSILAVDNL oo e

WOUBRGO U1 J1RG 1aAarutd Jagany

AON3237

EREron m

|
HLZONy [CAONTAGHL u.n..
VA v

; e e
P h
-
! B
k. ™

: 1
' ]
H 1

B RADULHO) SUaN

L , ) .
Kt vawy govsustid |
....”.n...:o M5 =, ...“v-
373500,

b
M
i
¥
nn
d -
3z ...M%LJ;I..HTM@I»R&N% 1

—

Snoucuirkiy

.¢<._._,_ZF_,,_T~AW

4-12



	表紙
	中表紙
	地図/写真
	目次
	ABBREVIATIONS/UNITS
	List of Tables/Figures
	結論と勧告
	第1章　序章
	1.1 調査の背景及び経緯
	1.2 調査の目的，概要，範囲及び期間
	1.3 関係組織
	1.4 研修員の受入れ
	1.5 機材の供与

	第2章　再建計画地点
	2.1 マリッツァ・イースト第1火力発電所概況
	2.2 立地条件

	第3章　電力開発計画
	3.1 電力設備
	3.2 電力需給
	3.3 電力系統解析

	第4章　石炭・石灰石供給計画
	4.1 石炭


