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Table 3-1-1-3; Qutline of Hydroelectric Power Plants in Bulgaria

Table 3-1-2-1: Outline of Transmission System in Bulgaria

Power Plants Instalted Energy Generation
Capacily in 1994
(MWY) , (G\Wh)
Belmeken 375 1780
Sestrimo 240 81.8
Antonivanovisi 160 105.7
Peshiera 125 139.2 -
Momina Klisura 120 25.9
 lvailovgrad 108 63.0
. Kardjali 106 - 399
Devin - 80 283 |
Krichim . - 80 759
Aleko 66 545
" Teshel - 60 289
" Studen Kladencts 60 56.1

(Unit:km)
Years 750KV 400kV 220kV F10kV: ‘
: - : Overhcad |  Cable
1985 - 1,509 2,197 7,382 34
1986 - 1,671] 2,242 7,519 39
1987 _ . 1,680], 2,288 7,576 39
1988 85 LTl 2,282 7,795 - 44
1989 -85 1,844]: 2,283 7,809 44
1990 85 1,844] 2,283 7,922 44
1991 85 1,844 2,283 7,929 44
1992 85 1,844 2,308 7,937 44
1993 85 1,362 2,296 8,026 44
1994 85 1,862 2,296 8,026 44
1995 85| - - 1,862] 2,296 8,165 . 44
- Table 3-1-2-2: Outline of Substation in Bulgaria :
- Years 110kV 220kV 400kV 750kV Capacity
S/S Tr. 8/8 Tr. S/S Tr, S/S Tr. | (MVA)
1985 240 so2f 4] 3] 6 20 ' 24,355
1986 2471  s17| 15 36 8 24 26,394
1987 25t 528 15 40 8 24 | 27,109
1988 253 536] . - 16 40 8 23 | 2| 30,116 -
1080 = 2631 354 - 16 371 . 8 25 1} 2| 29,872
1990 264 549] 16 40] 8 23 1 2| 30,268
1991 266 ss3] . 1l 37 9] 23 1 2| 30,441
19928 269 558 - 16 35 9 27 1 2| 31,032
1993F 269 sl ¢ 16| 365 . 9 - 26 1 2| 31,222
1994]  269]  559] ¢ 16 36 9 26 1 2| 31,222
1995 269 559 - 16 37 10 26 1 6| 31,527
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Table 4—1L—4 SPECLFICATION _ _
of MARITSA FAST LIGNITE BASIN / TROYANOVO 2 / AFTER 1998
for MARITSA EAST 1 TPP

No. Indicator Pﬁlﬁﬁure Guaranteed wl;.]lzzh with with
e e e et e e e e e e e 2 Amax bt S max -
1. Ash, air-dried base % 35,50 45,00 33,00 30.0
2. Molsture as received % 55.0 49,0 57.0 55.0
3; Ash as received 4 15.98 22.95 14,09 13.5
4, Carbon as received % 18.23 18.85 18,22 20,17
S. Hydrogen as received % 1,54 1.42 1.54 1.70
6. Oxygen as received % S.46 5.05 5.47 6.02
7. Nitrogen as received % 0.32 0.30 0.32 0.35
8, Combustible sulphur % 2.7 3.2 2.9 2.4

. as received :
9, Volatiles from mineral i -+ 1.51 2,19 1.35 1.28
substance as received ' . L '
10, Calorific value (LHV) kealfkg 1,410 1,315 1,400 1,590
: f  RI/kg 5,910 5,510 5,860 6,660
11. Volatiles . % : - i
" combustible base ' : N 60  — 64
12. Hygroscopic moisture S B 3 5
13. Milling :
efficiency as per’ _ . :
—K _ _ 0.83 - 1.22
" —for guaranteed _ ' _ k= L1
- coal ‘ '
14, Ash analysis
CSi0 % 35— 50
CALOy i 16 — 32
Fe:; 0 % 7 - 20
Mg0 F3 1.5 - 3.5
Ca0 % 2,5 — 5.0
S0, # 2.5 — 15
15, Ash Fusion Temperature
A, In oxidizing environsent
(by Leitz) _ '
for Analysis 1,2,3 : : ‘
—deformation point t°C 1,250 1,220 — 1,300
—melting point o t°C 1,280 1,260 - 1,300
—running point t°C 1,300 1,280  — 1,300
B. In semi-~reduction
eavironment (by Bunte-Baum)
for Analysis 4 , .
—deformation point, ' tC . . ' T 1;050_ - 1,150
—melting point, e 1,150 - 1,300
—~running point, . t°C. - o 1,200 — 1,400
16, Density © ' grfcub.cm’ o 1.5 — 1.9
17. Bulk weight -~ = -  kgleub.m ' 7000 — 1,100
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Table §-1-1 - Design Lignite Properlies

ltem Guaranteed . A Maﬁ WM | QMax
Ash (air-dricd base) | %|  35.50 4500 | 33.00 | 3000
Moisture (as received) %l 55.00 49.00 57.00 55.00
Ash (as reccived) % 1598 _ 22.95 14.09 13.50
Carbon (as reecived) % 18.23 {8.85 18.22 . 20.17
Hydrogen (as reccived) | % [.54 1.42 k.54 1.70
Oxygen (as reccived) % 5.46 ' 5.05 - 547 6,02
Nitrogen (as reccived) %| 032 030 | 032 0.35
Combustible sulphur  (as received) % 2.70 3.20 2,90 2.40
Vblatiles from mincral subslanczc % 151 2.19 135 128
(as reccived) :
Calorific value kcalrkg 1,410 1,315 1,400 - 1,590
(LHV) klkg 5,910 5,510 5,860 6,660
Volatiles %o 60 - 64
Hygroscopic moisture % _
Milling per K 0.83-1.22
efficiency per for guarantced coal K=1.1
Si02 % 35-50
AlOs % 16 - 32
- |FeaOs % 7-20
Ash analysis
- |MgO % 1.5-3.5
Ca0 % 25-5.0
SO3 % 2.5-15
Ash fusion temperalure '
A. In oxidizing environment
(by Leits) for Analysis 1,2,3
Deformation point ‘Cl 1,250 1,210 - 1,300
Melling point ‘C £,280 1,260 - 1,300
Running point T 1,300 1,280 - 1,300
B. In semi-reduction environment
(by Buate-Baum) for Analysis 4 .
Deformation point ‘C 1,050 - 1,150
Melting point C 1,150 - 1,300
Running point ‘C 1,260 - 1,400 -
Density gricub, cm 1.5-1.9
Butk weight kg/cub. em - 700 - 1,000
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~ Table 5-1-2 Design Limestone Properties ‘

| Ca (%) 38.8
Criginal lintestone analysis Mg (%) 0.1
(air dricd basc) C(%) 11.94
- S (%) 0.004
Fraction analysis Cr (%) ¥
“between 0,425 - 0,250 s Mg (%) 0.1
- : C (%) 1,94
(air dried base))-
S (%) 0.003
Cra de * Reactive Index AdSOFpliOll Cafrqcity
S ' RI (mo¥mol) Cl1 (Limestone gsfkg)
excellent <25 120«
Limestone specification good - 25-30 100 - 120
medium 30-40 80 - 100
low 40-5.0 60 - 80
bad - 50< <60
- ’[‘alﬂe 5-1-3 Heavy Oil Properties
[tem - Bulgarian Standard Acceptable Properties
Calorific value [HHV] g‘:{;gg A a8
Kinematlics viscosity s 115 —
Density glem® 1.015 0.968
Ash content Weight % 0.15 0.068
Sulfur content Weight % 3.5 2.99
Moisture Volume % 1.0 -
Impurities Weight % 05 -
- Flash poini C 10 ormore 20 or more
Pour point C 25 or Jess  Forless
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‘Fable 5-2-2 DPlanned l‘ei‘l‘ormancc

“(per lunit)

1. Boiler type C-FBC B-FBC PCI+FGD
2. Coal ‘ _ “Ash MAX Ash MAX Ash MAX
3. Plant efliciency (wet low calorie base) % 36.5 45 328
Boiler efticiency % 87.6 82.6 804
Turbine efficiency % 450 45.0 45.0
Auxiliary power consumption % 7.0 9.0 9.0
Plant loss % 0.3 0.3 0.3
4. Plant efficicncy {wet high calaric basc) % 28.5 2069 25.6
Boiler efficiency % 68.3 - 652 621
“Turbine eflicicncy % 45.0 45.0 45.0
Auxiliary power consuniption % 7.0 S0 9.0
Flant toss % L L3 0.3 - 03
5. Coal consvmplion {wel base) LT 412 416 458
o T 9,888 10,464 10,992
{annual plant utilization = 70%) X108y 2,526 - 2,674 2,308
6. Limestone consuniption T 85 112 47
TD 2,040 2,688 1,128
{annual plant wtitization = 70%) XI1TrY - 520 - 687 288
Surplus rale ' - 20 2.5 1.05
7. Make up water UL 13 80 182
For plant vsing ™™ IR 80 45
For FGD using “T/H — — 137
v - 1,752 1,920 4,368
(at plant annual utilizalion = 70%) X110y T 448 491 1,116
8. Ash disposal quantity ™m 225 255 127
. TiD 5,400 6,120 3,048
(annual plant utilization = 70%} KI0YTY 1,380 1,564 79
9. By-product gypsum T/H — — 37
: : TD — — 2,088
{annua plant wtilization = 76%) X1ty - - 53
10. Boilec cutlet flue gas o :
Wet base XIPmNAL} - 1,204 1,473 1,484
Pry base X10Pm3NAL 978 1,137 1,131
Gas lemperalute C 165 165 195
11, Flue gas propertics at stack outlel : : : _
Wet base XA10M* N 1,297 1,477 1,666
Dry base K10 N 981 1,140 1194
Gas temperature °C 170 170 - 90
302 mginBN 2,687 - 2436 1,384
NOx mg/m*N <600 <6 <600
Dust mg/miN <10} <100 <00
CO mgfn*N <250 ¢ <250

<250
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Table 6-1-1

Design l,igliiie Propertics

Coal classtfication A Max
Ash (air-dried basc) % -~ 45.00
Moisture (as reccived) % 4%.00
Ash (as received) % 22.95
Carbon (as teceived) % {8.85
Hydrogen {as received) % | 1.42 .
Oxygen {as received) %o 5.05
Nitrogen {as received) % 0.30
Combustible sulpliur - (as regeived) % - 3.20
\blatiles from minceal substance * (as received) % 2.19
Calorific value keallkg 1,315
(LHV) kifkg 5,510
Nblatiles : : Y 60 - 64
_Hygroscopic imoisture % i
- . per K : - 0.83-1.22
Milling efliciency gf:r for guaranteed coal o - K=1.1
Si02 % ' 35-50
AzOs % 16 - 32
. Fex03 % | -7-20
Ash analysis MgO N BRI
Ca0 % 25-50
SO % 25-15
Ash fusion temperature :
A. In oxidizing environment (by Leits) for Analysis 1,2,3 _ -
Defonnation point C [,210 - 1,300
Melting point Tl 1,260-1,300
Running point C 1,280 - 1,300
B. In semi-reduction environment (by Buntc-Baum) for Analysis 4
Deformation poim C 1,05¢ - 1,150
Melting point C 1,150 - 1,300
Running point C 1,200 - 1,400
Densily - gr/cub. cm T L5-1.9
Bulk weight  |kg/cub. cm 700 - 1,000
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Table 6-1-2 Design

Limestone P'ropertics

Ca (%) 38.8
Original limestone anafysis Mg (%) 0.1
(air dricd base) C (%) 11.94
' - S (%) 0.004
: _ Ca (%) -39 -
Fraction Qnglysis between 0._125 - 0.250 mim Mz (%) 0.1
{air dricd base) C (%) 11.94
S (%) - 0.003
Grade Reactive Index Abso'rplion Capacity
: RI (mol/mof) CI (Limestone gs/kg)
excellent <2.5 120 <
Limestone specification good 25-3.0 100 - 120
medium 30-4.0 80 - 100
fow 40-5.0 60 - 80
bad 50< <060
Table 6-1-3 eavy Ol Propertics
ftem Bulgarian Standard Acceplable Properties
Calorific value (HHV] l?g;ﬁgg 93,2&)85 3?;?
Kinemalics viscosily © oms 115 —
Density g/em? 1.015 0.968
Ash conlent Weight % 0.15 0.068
Sulfur content Weight ¢ 3.5 2.99
Moisture Wlume % 1.0 -
Impuritics Weight % 0.5 -
Flash point C 110 or more 120 or more
Pour point T 25 or less 7 or less

6-3



6.2 ETRIERE . o o
WAt S & AT L RIER ORISR T IR T
() EEEEWA B o
(a) £15 - RIS SR A A R AR

o WLAB o BARMCAE
O 2 o IRE R A

) sl o KA AR R BB AR TR

@ 75> b |
75 b OHER, -7 4 VT 4« HARRES Table 6-2-1 1R,

64



Table 6-2-1 Planned Parformance
{pee Lunit)

{, Boiler type _ - C-FBC
2. Coal ' . - : ' Ash MAX
3. Plant efficiency (swet low catorie base) 1. % - 36.5
Boilerefficicncy o 37.6
“Tutbine efficicacy - - ' ] % . - 450
Auxiliary power consumption : - % 1.0
Plant loss . T 0.3
4. Plant efficicncy (wet high calorie base) . - | - % , - 28.5
Boiler efficiency -~ _ o o 68.3
Turbine efficicncy ‘ % 450
Auxiliary power consumption ' % 7.0
Plant loss : % 0.3
5. Coal consumption (wet base) TH 412
_ o T 9,888
(plant annual utilization = 70%) ' X103TrY 12,526
6. Limestone consumption - : - TH 85.
T 2,040
(plant annual utilization = 70%) X101y 521
Surplus rate — 2.0
7. Make up water T/H 73
Plant using TH 73
FGD using TH —
. _ T 1,752
(ptant annual utilization = 70%}) X10377Y 448
8. Ash disposal quantily _ TH 225
| o D 5,400
{plant annual utilization = 70%) _ X103 1Y 1,380
9. By-product gypsum _ : TH -
. D -
(plant annual utitization = 70%) X103y —
10, Boiler outlet flue gas ' '
Wet base X103 N/H 1,294
Dry base XA1mN/H 978
Gas temperalure C 165
il F‘::':; %:;i gropcmcs al stack outlet 10N/ 1297
Dry basc ' X10*m*N/] 981
Gas temperatlure : C 170
502 mg/mN _ 2,087
NOx ' - mg/m*N <600
Dust - mg/m*N <100
co ' _ mg/m*N <250
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