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Table 6-15-2-1 PLANT PERFORMANCE CALCULATION (Example)

B-01 HEAT INPUT T0 SOILER PROM FUSL

B-02 HEAT QUTPUT FROM BOILER

B-03 ENTHALPIES AT TERMINAL POINTS

B-04 BXPECTED BOILSR EFFICIBNCY

B-05 DRY FLUE FLOW FOR FUEL

B-06 THEORETICAL DRY FLUE FLOW FOR FUBL
B-07 EXCESS AIR RATIO

8-08 ABSOLUTE HUMIDITY

B-09 CORRECTED BOILRR ERFICIENCY

B-10 CORRECTION 8Y DRY GAS LOSS

B-11 CORRECTION BY ATOMSPHERIC HUMIDITY
B-12 CORRECTION BY WATER & HYDROGEN CONTENT
B-13 CORRBCTION BY ATOMIZING STBAM LOSS -
B-14 TEMPERATURE EFPICIENCY OF AIR HEATRR

T-01  TURBINE GENERATOR HEAT RATE

T-02 BOGIR GROSS TURBINE GBNERATOR HBAT RATS
T-03 CORRRCTED TURBINE GENBRATOR RFRICIBNCY -
T-04 BOGIR BFRICINCY OF TURBIN® GENERATOR
T-05 HP TURBINB EFFICIENCY

T-06 [P TURBINE ERFICIENCY

T-07 LP TURBINB BRFICIBNCY

K-01 CIRCULATING WATER TEMP, AT CONDENSER INLET
K-02 = CLEANLINBSS FACTOR OF CONDENSER
K-03 ACTUAL REAT TRANFER COBFFICIENT OF CONDENSER
K-04 DESIGN HEAT TRANFER COBFFICIENT OF CONDBNSER
K-05 BXCHANGING HBAT IN CONDBNSER
K-06 DEFLECTION DF CONBNSER VACULM
K-07 BXPECTED CONDENSER YACUUM

H-01 ND.6 HP URATER PERFORMANCE -
-02 NO.5 LP HEATER PERFORMANCE.
H-03 KO.3 LP HEATBR PERFORMANCE
H-04 NO.2 LP HEBATER PERRORMANCE
H-05 NO. 1 LP HBATER PERFORMANCE

E-01 GENERATOR POWER FACTOR
E-02 HOUSE CONSUMPTION RATIO
E-02 GROSS PLANT EFFICIENCY
E-03 NBT PLANT EFFICIENCY
B-04 NET PLANT HEAT RATE
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~ Table 6-15-2-2 ALR-DPC SPECIFICATION

CLASSIFICATION ARTICIES HMOUNTED OH RANGE ate,
‘Push Button | ALR-OPC Mode Selection s | ALR-DPC
Switch :
Load Change Rats Mode Selection SvP AUTO-NAN
ALR Demand Set (INC,DEC) -SyP 0-300MK
Max Load Set (INC.DEC) SVp 0-300MH
Setter — : :
Min Load Set  (INC, DEC) SYP 0-200MY
| Load Change Rate Set (INC, DEC) SVP | 0-15MK/Min
| Load Setter | 0-3004K
¥ Demand 0-300MW
Generatof Qutput 0-300M¥
Max Load Set Value CRT | 0-300MK
Indicator — :
Min Load Set Value G-300M¥
Load Chadge Rate {(Auto) 0-15M/Min
- Load Change Rate (Man) 0-15M4/Min
45-55Hz

Gengrator Frequency
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Figure 6-17-3
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Table 842 Trial Calcutation of Genevation Cost
Item Unit Cosl Note
b, Total Censtruction Cost i M$ 6972 Project cost  605.3M$
' iD.C. 91.9M$
2. LifeTime Years 30
3.. Discount Rate % 10
4. Capital Recovery Factor % 10.6
5. Annual Capital Cost M$ 74
6. Annual Generation kWh kWh 2,623 x 10° Sending End
7. Capital Cost per kWh C/kWh 28
8. O/M Cost per kKWh C/KWh 1.0 25,052 x 10° $iyear
9. Coal Price $/ton 6.0
10. Coal Calorie keal/kg 1,686 (wet, HILV)
1. Then_nai Efficiency % 28.5 (wet, HILV)
12. Heat Rate kcal/kiWWh 3,018
3. Coal Consumption forkWh |  ke/kWh 1.79
14.  Fuel Cost per kWh C/kWh 1.1
15. - Generation Cost C/kWh 4.'9 Sending End
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Table 9-1-2-1 Alr Quality Standard in Bulgaria

(Unitmg/m?*N)

Pollutant | 30 Minutes Average | 24 Hours Average Annunl Average
SOz 050 0.15 0.05
NO2 0.60 0.10 0.10
NO 0.60 0.06 —
Dust 0.60 0.25 0.15
HaS 0.008 0.008 0.008

. Table 9-1-2-2 Emission Standard in Bulgaria

(Unit:mg/m°N)

' The existing Powét Plants New Power Plants
Fuel type commissioned up io 1992
| Dust 502 NO« | CO Dust SO2 NOx CO
Domesticcoal|  200] 3500] 1000  2s0| 100l es0f 600 250
Importedcoal|  150] 2500] 1300 250 0]  es0|  eoof 250
Liquid fuel 50, 2s00] 7000  170f  sol  eso]  4s0] 170
Gaseous fuel w = 5000 100 w| — 300 100
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Table 9-1-2-3 S0z Emisslon Lovel and Its Reduction Percenlages in Bulgaria

$0, Enission Level | S0, Target Emission | Emission Reduction
o Level - Percentage
per year per year (base year 1980)
1980 2050k = -
2000 — I, 374kt 3%
2005 — I, 230kt 40%
2010 - I, 127kt A5%

Table 9-1-2-4 SO, Emission Limit from New Plant in the EU(Solid fuels)

WWth " Emission Limit Yalue Desulphurization fate(%) ,
gro) . | s
50~100 00 =
100~500 | 2, 000~400 1 40%:100~1674th
' (liner decrease) - - 40-90%:1iﬁer increase
\ ’  167~500%¥th
>500 400 - 90

Note:Should the emission limit not be wmet with high sulphur coa'}/solid fucls
firc, the percentage reduction rates or maximum limit of 650mg/myN shall be

applicd.
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Table9-1.2.-5 SO; Emission Level from New Plant in the EU in

mg/miN(Gaseous fuels)

'Type' of Fuel .

Limit Yalues

_-Gaseous fuels in gencral - 3.
Liquefied gas . , _ )
Low calorific gases from gasification of refinery 800

residues, coke oven gas, blast-furnace gas

Tabte 9-1-2-6 NOx Emission Level from New Plant in the €U in mg!m3N

Type of Fuel Linit Value
Solid in general 650
Solid with a less than 10% of volatile compounds 1, 300
Liquid | 450
Gaseous 350

- Table 9-1-2-7 Dust Emission Level from New Plant in the EU

Limit Yalucs(mg/m'N)

Type of Fuel N¥th
-Solid =500 50 .
<500 100
Liguid * All plant 50
Gaseous All plant 5 as a rule but 10 for

blast furnace gas and 50

for gascs produced by the

steel industry which can
be used clswhere

Note:A Llimit valee of 100mg/m'™N may be applied (o plants with a thereal

capacity. of less than 500MW buraing liquid fucl with an ash content of more

than 0. 06%.
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Table 9-1-3-1 The Water Quality Standard of Bulgaria
Indicators and Standards for Assessment of the Admissible Pollution Rates of Various Categorics of
' - Running Surface Waters

Item Indicators Measx_ire : Category:

No. - _ Unit | 11 il

1 2 3 4 5 6

Group A. Generat Physics and Inorganic Chénlistry Indicators '

1. Temperature °C Not exceeding the average seasonal
_ . temperatore by more than 3°C. ,

2. Colour . No visible additional colouring at 20°C.

3. Smell Force 2 3 3

4. Active reaction pH 6,5-8,5 6,0-8,3 6-9

5. Oxygen saturalion - % 15 40 20

6. Electric conductivity " mkC 706 1300 1600

7. Dissolved oxygen nig/dm’ 6 4 2

8. Dissolved substance “ 706 1000 - 1500

9. Suspended maiter “ 30 50 100

10, Total hardness mgekv/dn?® 7 10 : 14

11. Chlorine ion mg/ dm? 200 300 400

12. Sulphate ion . 200 300 400

13. Hydrogen sulphide ({ree) “ na.

14. Iron (total) “ 05 L5 5

15. Manganese (total) o “ IR | B 0,3 08

16. Nitrogen (ammonia) “ 0,1 2 5

17. Sodium nitrogen _ “ o 0002 0,04 0,06

18. Nitrate nitrogen : v 5 10 20

19, Phosphate (PO4) g ' 0,2 1 2

20, Phosphorus (fotal content as PO4) - - 04 2 3

21, Selenium : “ 001 001 - 001

22. Benyllivm " 0,0002 0,0002 - 0,002

23. Vanadium " 0l 0,01 !

24. Molybdenum " 03 H 3

25. Batium S _ “ 1 l 4

26. Boron " : ©ona.

27. Silver _ : o g,001 0,01 0,01

28. Uranium “ . 0,6 0.6 0,6

29. Radium 226 mBk/ dm® 150 150 150
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Group B. General Indicators of Organic Pollutants

" mg/du?’

R

30. Organic noﬁ—dissolvcd matter
3. Oxdizabality (peninanganatic)
32. HPK (bichromate}
33.BPKS o
34. Dissolved ofganic carbon
35. Exteactable species

{with tetrathoromelhane)

36. Organic Nitrogen

Group C.  TIndicators of'l'm_':rgani'c lndﬁstriai Pollutants

- mgfdm’

37 Mercury
38. Cadmnium
39. lead
40. Arsenic
41. Copper
42. Chromium {trivalent)
43, Chromium (hexavalent}
44. Cobalt
45, Nickel
46. Zinc . _
47. Gehcra_i beia-activity -
48. Cyanide (highly depradable)
49. Cyanide (total)

50, Fluoride (total)
5%, Free active Chlorine

~ Group D.  Indicators of lndustsial Organic Pollutants

52. Anioncaclive detesgent
53, Phenoles (volatile)

54. Ol product

55, Aldrine

36. Pyridine

57. Xanthogenate

58. Saponpine |

59. Styrene

60. Benzene

"

| mBk/ dny®

mg/dm’

€

4t

mg/dm’

143
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0,0002
0,005
0,02
0,02
0,05
0,1

0,02

0,02
0,02

750
na.
n.a.
05

na.

05

001
n.a.
0,0002
0,2
0,001
0.2
0,1
0,5

0,001
0,01
0,05
0,05
0,1

0,5
0,05
0,05
005

715G
0,05
0,5

¥

1,5

0,05

1

0,05
03
0,0002
0,2
0,01
0,2
0,2
0,5

23
40
1060

10

0,003
0,02

0,2
62
0,5

0,1
01
0,1

10
750
o1

01

0,1
05
0,0002
0,5
0,1

0,5



61. Formaldehyde mg/dm’
62. Caprolactam “
63. Phihalic acid ' “
&4. Phenitrotione {Agna 1050) o
65. Zolone (Agria 1060) “
66. Satuming | “
67. Atrazine (Ceazing) “
68. Lasso | *
69.2,4D -
70. Sevine (Decarban) “
71. Vinyl chioride _ “
72. Dichloroethane ' “
73. Aphaloﬁe ' “
74. Pathorane ' e
75. Dimyde «
76. Ramrod “
77. Treflane | ' “

78. Propanide
79. Diphenzoquate
Group E. Biological Indicaters

80. Saprobacity
Pantle-Book Index
Zelenika-Marvan-Rotstein Index
81. Specics varicty of the macro-zoobentos (by Shannon)
82. Macrozoobentos equalization degree
83. Macrozoobentos domination degres -
84. Micro-organism total (direct) count
35, Total coli-titre om

8a. Eschcrichia-coli-litrc-thcrnlorcsislanf

‘87. Patogenic micro-organisms

05

0,4
0,0001
0,000
0,1
0,25
0,3

0,002

0,01

1,5

0,5
0,2
0,5

¢,
0,2

3

- olygo

<1,5
> 60
>3

>0,7
<02

<l

<10

05

0,0001
0,0001
0,1

025
0.3

0,002
0,01
1,5

beta-mezo
<25

> 40

>2

> 0,6
<0,3

<0,1

<10

- Not admissible -

0,01

[N S R L T B

alfa-mezo
<32
> 25

>0,5

<05 :

6

< 0,001
< 0,01



Table 9.1-4-1  Permission Nolse Level (BSS 14478-82)

Equivalent Level of sound pressure

Working ptace should level oclave frequency ltane « Hz
. : F T T T T T T tTTTTT T
_ _ dB(AY 63 : 125 : 250 ' 500 '1000'2000'4000'8000
B ¢ ) ] L] | :
Production rooms at enterprise site ! 85 99 1 92 1 86 ! 83 : 80 178 i 76 f 74
: 1 LRI | Bl T 1 T
Penalize and cabins for survey and : i ' ! ' ! ' '
remole control:. Iaboralorles without phone 80 95 1 87 82 7875 W T : 69
S
A
fn conteol roomss, typist offices and direct ' H ! P T B
ttelephone contact : 65 83,74 68‘! 63 5 60 1 57 1 551 34
Managemént oftice (adniinistration) | - s0 79170 1 63 1sg ) sstls2 130 ) 49
. H : . T T T 1 | 1 J
Desigaer offices, programmers, theoretical : : : : ' : : :
work _ 50 78 ) 61 ) 54 ( 49 , 45 | 42, 40 , 38
T L t L ] | I |
Drivers and service personnzl ol"agncu!lural : : : _ : : : 5 : :
iransport and foad vehicles 85 199192 86 83 80 1781 760 T4 |
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Table 9-:4-4-2 ° Highest admissibie nolse levels
in different resldentlal areas and zones

Noise level -dB(A)

Resldential areas and zones

o . Day-time . Night
1. Residential areas and zones ' SR
a) exastmg urban districts 65 45
existing urban dlstrlcts next to major 60 50
communication facilities .
b) new districts o 50 40 -
new districts next to major communication 55 45
facilities :
2. Centra1 urban regions 60 50
3. Industrial districts and zones 70 60
4, Public and individual recreation area 45 35
5. Hospital, sanatorium and other medical 15 35
establishments’ estate
6. R&D and educational zones 45 35
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Figure 9-1-2-1 New Plant Emission Limit Values for SO2
in the EU in mg/m3N(Solid fuels)
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Figure 9-1-2-3 New Plant Emlission Limit Values for SO
‘ in the EU in mg/im3N(Liquid fuels)
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