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                                                                               Part of  General Layout  Polimery JSC                                   Annex No. 1-1 
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                                                              Part of General Layout Toplofikatsia Kazanlak                                        Annex No.1-3 
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                                                                    Part of General Layout Toplofikatsia Yambol                                      Annex No. 1-4                      
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                                                            Prognostication development of the factories                                            Anex No 2 
 
                                                                         Prognostication  Polymeri  JSC development 
  
 

  Years 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014     2015
Total cemical products 
/incl.  
- Caustic soda –Diaphr.  
- Caustic soda-Purified 
- Hydrochloric Acid  
- Liquid Chloride  
- Others  

 [tons] 155123 
 

22723 
11754 
35007 
14058 
71581 

135817 
 

30493 
10025 
35045 
18656 
41598 

174378 
 

16500 
36000 
48000 
24600 
49278

175600 
 

16500 
36600 
48000 
25200 
49300

176630 
 

16500 
37100 
48000 
25700 
49330

178350 
 

16500 
37600 
48000 
26200 
49370 

178800 
 

16500 
38100 
48000 
26800 
49400

179851 
 

16500 
38600 
48000 
27300 
49450

180931 
 

16500 
39100 
48000 
27800 
49510

181930 
 

16500 
39600 
48000 
28300 
49530

182951 
 

16500 
40100 
48000 
28800 
49550

183990 
 

16500 
40600 
48000 
29300 
49590

186021 
 

16500 
41600 
48000 
30300 
49620 

Total production [thous. 
EURO] 

10725 13413 19 584 19 747 20 106 18 716 19 691 20 497 21 134 20 968 20 256 21 511  22 377  

Annual electricity 
consumption 

[MWh] 139395 156649 159500 152000 148000 145000 142000 142000 142000 142000 142000 14200 142000 

Average hour electricity 
consumption 

[MWh
e /h ] 

16.5 18.5 18.9 17.9 17.5 17.1 16.8 16.8 16.8 16.8 16.8 16.8 16.8 

Annual steam 
consumption - total 

- steam 36 barg 
- steam 15 barg 
- steam 6 barg 

MWht 
 

116075 
 

3495 
71678 
40902

127452 
 

3694 
83355 
40403

131000 
 

3500 
84500 
43000

132700 
 

3500 
85200 
44000

130500 
 

3500 
84000 
43000

128500 
 

3500 
83000 
42000 

126500 
 

3500 
82000 
41000

124500 
 

3500 
80000 
41000

124500 
 

3500 
80000 
41000

124500 
 

3500 
80000 
41000

124500 
 

3500 
80000 
41000

124500 
 

3500 
80000 
41000

124500 
 

3500 
80000 
41000 

Average hour steam 
consumption 

[ MWh   
   t /h ] 

13.73 15.08 15.50 15.70 15.44 15.20 14.97 14.73 14.73 14.73 14.73 14.93 14.93 

  
Average sold to NEC  electricity price /2007-2015/ -  49 EURO/MWhe  
Average bought from NEC electricity price  2007-2015 - 38 EURO/MWhe. 
Average sold thermal energy price 2007-2015 – 13.9 EURO/MWht.  
Annual average capacity of cogeneration 8200 h 
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                                                                           Prognostication  Kostenets HHI  JSC development  
 
 

  Years 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014    2015
Total paper /incl.  
- wall paper base  
- tissue paper 
- MG paper  

 [tons] 16410 
5263 
9281 
1902  

17341 
6390 
8595 
2356

19200 
6120 

11220 
1860

34550 
6120 

24220 
4210

38120 
6120 

22000 
10000

40120 
6120 

24100 
10000 

42120 
6120 

26000 
10000

43120 
6120 

27000 
10000

45120 
6120 

29000 
10000

45120 
6120 

29000 
10000

45120 
6120 

29000 
10000

45120 
6120 

29000 
10000

45120 
6120 

29000 
10000 

Total production [thous. 
EURO] 

6696 8511 8 929 20 931 24 948 26 909 28 570 29 424 31 102 31 149 31 149 31 149 31 149 

Annual electricity 
consumption 

[MWh] 25066 25076 25955 46751 53295 53852 56530 57911 60615 60685 60685 60685 60685 

Average hour electricity 
consumption 

[ MWh   
    /h ] 

2.86 2.87 2.96 5.33 6.08 6.15 6.45 6.61 6.91 6.92 6.92 6.92 6.92 

Annual steam 
consumption 

  tons 81260 79377 97937 148137 116216 120376 124536 126616 130776 130776 130776 130776 130776 

steam 15 barg/199º C  MWht 63058 61596 75999 114954 90183 93412 96639 98254 101482 101482 101482 101482 101482 
Average hour steam 
consumption 
steam 15 barg/199º C 

[MWht   
    /h ] 

7.20 7.03 8.67 13.12 10.29 10.66 11.03 11.21 11.58 11.58 11.58 11.58 11.58 

 
Average sold to NEC  electricity price /2007-2015/ -  49 EURO/MWhe  
Average bought from NEC electricity price  2007-2015 - 38 EURO/MWhe. 
Average sold thermal energy price 2007-2015 – 13.9 EURO/MWht.  
Annual average capacity of cogeneration 8200 h 
 
 
 
 
 
 
 
  



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  9  ffrom 147 

                                                                                 Prognostication DHC Kazanlak  JSC development  
 
 

  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Thermal energy 
production  [MWht]  100696 

 
96075 

 
71593 93616 101939 103934 

 
104417 105274 105274 105274 105274 105274 105274 

 
Thermal energy sold 
-  Steam 
-  Hot water 

[MWht]  
 

84796 
32330 
52466

80670 
36313 
44357

55606 
5412 

50194

77095 
16810 
60275

85114 
16810 
68304

86550 
16810 
69740 

87147 
16810 
70335

87605 
16810 
70793

87147 
16810 
70335

87605 
16810 
70793

87147 
16810 
70335

87605 
16810 
70793

87147 
16810 
70335 

 [Th.EUR] 3701 3521 2427 3365 2255.5 2293.5 2309.4 2321.5 2309.4 2321.5 2309.4 2321.5 2309.4 
Electrical energy  
annual production [MWhe] 4867 3168 862 20 39456 40305 39522 40330 39522 40330 39522 40330 39522 
Electrical energy own  
needs [MWhe] 1768 1751 1948 1968 7713 7555 7588 7467 7588 7467 7588 7467 7588 
consumption [Th.EUR] 72.3 71.6 79.7 80.5 279.0 281.0 276.0 281.0 276.0 281.0 276.0 281.0 276.0 
Electrical energy sold  [MWhe] 3573 2426 619 15 31743 32750 32055 32742 32742 32742 32742 32742 32742 
to NEC [Th.EUR] 220 149 38 0.9 1488 1496 1494 1500 1494 1500 1494 1500 1494 
Cogenerations 
modules annual 
capacity  

h - - - - 6250 6250 6250 6250 6250 6250 6250 6250 6250 

 Natural gas 
consumption 

x 1000 
Nm3 0 0 0 0 17090 17472 17432 17635 17635 17635 17635 17635 17635 

Heavy fuel oil 
consumption t 12766 11542 8306 10826 0 0 0 0 0 0 0 0 0 

  
Average sold to NEC  electricity price /2007-2015/ -  49 EURO/MWhe  
Average bought from NEC electricity price  2007-2015 - 37 EURO/MWhe. 
Average sold thermal energy price  2007-2015 – 26.5 EURO/MWht. 
Annual average capacity of cogenerations  6250 h 
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                                                                                 Prognostication DHC Yambol  JSC development  
 
 

  2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Thermal energy 
production [MWht] 4400 4400 4400 4400 62000 62000 62000 62000 62000 62000 62000 62000 62000 
Thermal energy [MWht] 3540 3540 3540 3540 48197 48197 48197 48197 48197 48197 48197 48197 48197 
sold [ Th.EUR ] 91.3 91.3 91.3 91.3 1243 1243 1243 1243 1243 1243 1243 1243 1243 
Electrical energy  
annual production [MWhe] 0 0 0 0 24000 24000 24000 24000 24000 24000 24000 24000 24000 

Electrical energy 
own  needs [MWhe] 280 280 280 280 2680 2680 2680 2680 2680 2680 2680 2680 2680 
consumption [ Th.EUR ] 11 11 11 11 49 119 119 119 119 119 119 119 119 
Electrical energy 
sold [MWhe] 0 0 0 0 21320 21320 21320 21320 21320 21320 21320 21320 21320 
to NEC [ Th.EUR ] 0 0 0 0 1044 1044 1044 1044 1044 1044 1044 1044 1044 
Cogenerations 
modules annual 
capacity 

h 8000 8000 8000 8000 8000 8000 8000 8000 8000 

Natural gas 
consumption 

x 1000 
Nm3 565 565 565 565 6080 6080 6080 6080 6080 6080 6080 6080 6080 

Heavy fuel oil 
consumption t 824 824 824 0 0 0 0 0 0 0 0 0 0 

  
Average sold to NEC  electricity price /2007-2015/ -  49 EURO/MWhe  
Average bought from NEC electricity price / 2007-2015 / - 39 EURO/MWhe. 
Average sold thermal energy price /2007-2015/ – 25.8 EURO/MWht. 
Annual average capacity of cogenerations  8000 h 
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                               Load profile of  thermal energy demands             Annex No. 3 
 
 
                                                                            Polymeri JSC 
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Heat Demands
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Heat demands
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Heat demands 2007
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                                                                      Cogeneration  UGT 10000 S1 “ STIG “                                        Annex No. 4  
 
                                                                 C 
 
 
                                                                                              Cogeneration  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  16  ffrom 147 

 
                                     UGT 10000 gas turbine Data Sheet               Annex No. 5                 
 

DATA SHEET 
 

Specification of the characteristics of gas turbine engine, type  UGT 10000 
 

№ Description Dimension Value Comments 
1. Characteristics    

1.1. Nominal power under normal conditions as per ISO 2314 not 
considering the resistance of the inlet and outlet tract. 

kW  8450 
in working 
regime 
 

See the 
characteristic
N /tH  
 

1.2. Nominal power of the power turbine shaft under station 
conditions and when: 

- Barometric pressure 1013 Pа (760 mmHg); 
- Air temperature at the engine inlet 288 К (15 ˚С); 
- Resistance of the GTCU air intake system to the turbo 

package inlet – not more than 981 Ра; 
- Resistance of the exhaust stack – not more than 1470 Pа – 

when there is no utilization heat exchanger. 
- No air consumption from the compressor for the anti-icing 

system and other needs and without an utilization heat 
exchanger. 

kW 8220 in 
working 
regime 

Power in 
working 
regime  by  
25 º С of the 
air 
8220 kW 
See the 
characteristic
N /tH  
 

1.3. Minimum power output of the power turbine shaft kW 3500 Parallel work  
1.4. Allowable increase of rated power when the air inlet temperature 

goes below 288 К (150С). 
kW 9600  

1.5. Efficient efficiency coefficient:    
1.5.1. At normal conditions as per ISO 2314 in accordance with item 

1.1 (not considering the inlet and outlet resistance). 
% 33,2  

1.5.2. When: 
- Barometric pressure 101325 Pа (760 mmHg) 
- Air temperature at the inlet of the engine 288 К (15 ˚С); 
- Resistance of the GTCU air intake system to the turbo 

package inlet – not more than 981 Ра; 
- Resistance of the exhaust stack – not more than 1470 Pа – 

when there is no utilization heat exchanger. 

% 32,45 32,2 by the 
outside air 
temperature 
25º C 

1.6. Compression ratio. Р2/Р1 16,4  
1.7. Number of the gas generator compressor stages: 

- For low pressure; 
- For high pressure. 

 
pcs 
pcs 

 
9 
9 

 

1.8. Number of the gas generator turbine stages: 
- For low pressure; 
- For high pressure. 

 
pcs 
pcs 

 
1 
1 

 

1.9. Number of stages of the power turbine. Pcs 3  
1.10. Gas temperature at the power turbine inlet.  К (˚С) 965.2(692)  
1.11. Gas temperature at the outlet pipe section.  К (˚С) 745.2(472)  
1.12. Compressor air consumption.  kg/s 31.6  
1.13. Power turbine nominal rpm. min -1 8 200  
1.14. Rated rpm of gas generator rotors: 

- For low pressure; 
- For high pressure. 

 
min -1 
min -1 

 
10 340 
14 260 

 

1.15. Maximum allowable rpm of the power turbine.  min -1 8 610  
1.16. Minimum rpm of the power turbine.  min -1 6 150 Limitation 

from the 
compressor 

1.17. Maximum allowable rpm of the gas generator: 
- For low pressure; 

 
min -1 

 
10 750 

 



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  17  ffrom 147 

- For high pressure. min -1 14 800 
1.18. Type of cooling of the GTU that is situated in the GTCU 

container: 
- Ejector by the exhaust gases; 
- Forced by blast and exhaust fans; 
- Other. 

  
 
- 
yes 
- 

 

1.19. Type of cooling of the GTU power turbine.  -  
1.20. Heat generation during cooling. KW 160  
1.21. Consumption of cooling air in % from the passing through the 

GTU compressor air consumption.  
% 15  

1.22. Minimal temperature in the GTU container when starting of the 
GTCU is allowed. 

˚С + 5  

1.23. Direction of rotors rotation 
/following ГОСТ 22378-77/: 

• Of the gas generator rotor  
• Of the power turbine rotor  

  
 
Left 
Right 

 

1.24. Air relief valves of the gas generator compressor: 
- From the HPC /high pressure compressor/ 
- From LPC /low pressure compressor/ 

Pcs  
2 
5 

 

1.25. Inlet guiding vanes of the axial compressor /IGV/: 
- control; 
- Range of position variation /degrees/. 

  
? 
-25º to 0º  

 

1.26. Contents of hazardous emissions in the exhaust 
gases during nominal mode of operation at 0˚С, 
0.1013 МРа barometric pressure and conventional 
oxygen concentration of 15 % (ГОСТ 28775-90): 

- СОх 
- NOх 
- Sulphur oxides 

ppm 
mg/Nm3 

etc. 
 

mg/Nm³ 
mg/Nm³ 
mg/Nm³ 

 
 
 
 
30     
74 
? 

 

1.27 Allowable air consumption on the compressor outlet 
for the anti-icing system and the needs of the GTCU 

kg/sec 
 

0,7 
 

 

2. Starter    
2.1. Type of the starter: 

- Turbo starter 
- electric starter 
- other device  

  
- 
yes 
- 

 

2.2. Available power output of the starter. KW 70  
2.3. Duration of one Start cycle. S 180  
2.4. Operating pressure and energy consumption: 

- electric energy 
- natural gas – at pressure .....(bar) and temperature ...... (˚С) 
- other type of working media and energy  

 
kW 
m3 

 
See the diagrams UGT 
10000 

2.5. Minimum temperature of the natural gas when the START is 
allowed. 

˚С ?  

2.6. Oil system: 
- using oil from the GTE 
- separate oil system (type of system and type of oil) 

  
Yes  GTE 

 

2.7. Allowed number of starts and stops for 1000 hours in operation 
of the GTE. 

Pcs. 30  

2.8. Resource of the starter, depending on the number of starts.  Pcs. 1200  
2.9. Type of the coupling between the starter and the shaft used as a 

gas generator actuator / transmission /. 
 Centrifugal tooth coupling 

( automatic ) 
2.10. Possibilities for Washing mode of operation. 

Possibilities for Conservation mode of operation  
YES/NO Yes 

Yes 
 

2.11. Possibilities for Cold Start. YES/NO Yes  
2.12. Other  ?  

3. GTE oil system    
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3.1. Type of the used oil.  Тp 32 BDS 5976-80 
3.2. Possibilities for using of other alternative types of oil.   Tp22C “MACT” TU 

224099155.006-98 
Tp22GOST9972-74, 
Turbonikoil 321, Turbonikoil 
210A, Shell Turbine oil 3SP 

3.3. Irreparable oil losses (average) during normal mode of operation. l/h 0,3  
3.4. Oil coolers heat generation.  KW 200  
3.5. Oil pressure at the GTE inlet. MPа 0,5 ÷0,6  

 
3.6. 

 
Minimum allowable oil temperature at the GTE inlet when 
START is allowed. 

 
˚С 

 
35 

 

 
3.7. 

 
Operating oil temperature at the GTE inlet during a certain mode 
of operation. 

 
˚С 

 
40 ÷55 

 
 

3.8. Operating oil temperature at the GTE outlet during a certain 
mode of operation.  

˚С Max.110  

3.9. Consumption of oil through the GTE oil system during nominal 
mode of operation. 

l/min 130  

3.10. Power turbine lubrication system (details if there is separate 
lubrication). 

 Not  

3.11. Oil filtration degree at the engine inlet. µm 10  
3.12. Type of the system. (stand.) Under pressure, with 

pumping from reservoir  
4. Fuel system    

4.1. Fuel gas pressure at GTE inlet MPа 2,5 ÷0,05 In the 
previous Data 
Sheet was 
done mistake 

4.2. Fuel gas temperature at GTE inlet ˚С 20 ÷ 50  
4.3. Fuel gas consumption during nominal mode of operation under 

the conditions of item 1.1 
kg/h 1780  

4.4. Fuel gas consumption during maximal mode of operation as per 
item 1.1. 

kg/h 2050  

4.5. Filtration degree . µm 10  
4.6. Lowest heat of combustion at 200С and absolute pressure of  

101,325 кРа. 
kкal/kg 11955  

5. Weight and overall dimensional characteristics    
5.1. Length – maximum mm 3090  
5.2. Height – maximum mm 1585  
5.3. Width – maximum  mm 1250  
5.4. Weight – maximum kg 3500  
6. Switching indexes    

6.1. Duration of start up operations and loading when the pre-
commissioning conditions are fulfilled  

min 10  

6.2. Duration of start up operations and full loading when the pre-
commissioning conditions are fulfilled  

min 20  

6.3. Range of the power turbine capacity variation from minimum to 
maximum mode of operation 

MW  3,5 ÷ 9,6  
/4,5*÷9,6/ 
 

* Limitation   
from the 
compressor 
 

6.4. Range of the power turbine rpm variation from minimum to 
maximum mode of operation  

min -1 6150÷ 
8610 

 

7. Reliability indexes    
7.1. General technical (prognosed) hours in operation of the GTU: 

- of the gas generator 
- of the power turbine 

 
hours 
hours 

 
100 000 
100 000 

 

7.2. Hours in operation before overall repair: 
- of the gas generator 

 
hours 

 
25 000 

Can more by 
condition 
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- of the power turbine hours 25 000 estimate  
7.3. Hours in operation before planned repair: 

- of the gas generator 
- of the power turbine 

 
hours 
hours 

 
- 
- 

 

7.4. Allowed number of start up and stopping operations of the GTE 
and the starter during operation (if there are such limits) 

Pcs 200 per 
year 

 

7.5. Formula for considering the influence of the number of start up 
and stopping operations upon using up of the hours in operation 
until the overall repair (if there are such limits) 

 Not  

7.6. Average hours in operation until failure (defect) related with the 
GTE emergency stop 

Hours 3500  

7.7. Average hours in operation until failure (defect) related with the 
GTE normal stop. 

hours Not  

7.8. A list of details, assemblies, modules, which have a 
limited hours in operation and shall be obligatory 
replaced during operation or repair  
 

 Not  

 
 

7.9. 

 
 
Type of the technical operation: 

- hours in operation,  
- by level of reliability  
- limit condition of the operational parameters 

  
 
 

Yes ? 
     ? 

Yes ? 

 

7.10. Expected aging of the equipment in % at the end of the hours in 
operation up to the firs repair or rejection 
Due to power output 
Due to efficiency coefficient  

 
 

% 
% 

 
 
4 
2 

 

8. Operational technology    
8.1. Regularity for technical servicing /routine inspection/ when the 

GTU and the GTCU shall be stopped. 
hours 3 000  

8.2. Time consumption  Man-hours 16  
8.3. Consumption of materials and consumables  -  
8.4. Regularity for partial analysis of used oil in the compressor 

station laboratory. 
hours 168  

8.5. Regularity for complete analysis of used oil in specialized 
laboratories. 

Hours 1 time for 
month 

 

9. 
Obligatory but not limiting operational 
characteristics 

 See the diagrams UGT 
6000+  

9.1. Environmental characteristics and correction coefficients of the 
gas turbine: 

   

9.1.1. δ = f (p1, Н)    
9.1.2. ε1 = f (δр1)    
9.1.3. ε2 = f (δр5)    
9.1.4. ε3 = f (δQa)    
9.1.5. COx = f (T5, 4), f (P2)    
9.1.6. NOx = f (T5, 4), f (P2)    
9.1.7. NOx = f (COx)    
9.2. Characteristics reduced to ISO ,р0 = 760 mmHg (1013 mbar), Т0 

= 15 ˚С: 
   

9.2.1. We = f1 (T1, f2 (T4), f3 (p2), f4 (ηe))    
9.2.2. Wе  = f1 (NTL, f2 (NGG ), f3 (ηe),f4 (Wcp))    
9.2.3. (T2, Т3, T4, T5) = f (NGG)    
9.2.4. (Qa, Qf, P2) = f (NGG, We)    
9.2.5. αRDE = f1 (NGG, f2 (T1))    
9.2.6. πĸε = р2 / р1 = f1 (Q, f2 (NGG))                Q = Qa + Qf    
9.3. Additional characteristics for two-shaft gas generators    
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9.3.1. Wе = f1 (NTL, f2 (NGG1), f3 (NGG2 ),f4 (ηe))    
9.3.2. Wе = f1 (S, Т5)    
9.3.3. Т5, Ne , πĸε = f1 (S)    
9.4 Additional characteristics     

 
SYMBOLS: 
 
• Н(m) - altitude; 
• δ [%] – coefficient of correction; 
• ε1, ε2[%] – coefficients of correction from losses at the gas turbine inlet and outlet; 
• ε3[%] – coefficient of correction for air off-take from the gas turbine compressor for the needs of the 

GTCU; 
• (δр1), (δр5) [mmH2O]; 
• δQa [kg/s] - air off-take for the needs of the GTCU;  
• Рн[Ра]- barometric pressure 
• р1[Ра]; compressor inlet pressure  
• р2[Ра] – air pressure at the outlet of the gas turbine compressor;  
• πĸε = р2/р1 - total compression ratio in the gas generator compressor 
• Тн[оС] –ambient temperature 
• Т1[оС] – gas turbine inlet temperature; 
• Т2[оС] – gas turbine compressor outlet temperature;  
• Т3[оС] – gas generator vane inlet temperature;  
• Т4[оС] – gas generator vane outlet temperature; 
• Т5[оС] – power turbine inlet temperature; 
• We[kW] – efficient calculated power turbine shaft output; 
• Wcp[MW] – thermal power; 
• NGG[min-1] – rpm of the gas generator rotor; 
• NGG1[min-1] – rpm of the low pressure gas generator rotor; 
• NGG2[min-1] - rpm of the high pressure gas generator rotor; 
• NTL[min-1] – power turbine rpm; 
• ηe[%] – efficiency coefficient 
• Qa[kg/sec] – calculated air consumption of the gas turbine compressor; 
• Q = Qa + Qf – total gas consumption of the gas turbine. 
• Qf[кг/сек]- calculated fuel consumption of the gas turbine combustion chamber water column; 
• αRDE [angular degrees] - angular deviation of the inlet guiding vanes of the GTU compressor; 
• s = NGG1/ NGG2 [%] – sliding between the low pressure and high pressure gas generator shafts (for 

two-shaft engines); 
• СОx [ppm, mg/Nm 3, gr/kg fuel or other] – volume of carbon oxides in the engine exhaust gases; 
• NОx [ppm, mg/Nm 3, gr/kg fuel or other] – volume of nitrogen oxides in the engine exhaust gases; 
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                                                     UGT 10000 S1 “STIG” electrical control block scheme                                       Annex No. 6 
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                                                                  Enbacher J 620 GS  cogeneration common view                                    Annex No. 7 
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                     Enbacher J 620 GS gas engine Data Sheet              Annex No. 8 
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                                                 Cogenerations  thermal  flows  schemes                                                                      Annex No. 9 -1 
 
                                                                             UGT 10000 S1 STIG 

3.
5 

kg
/s

UGT 10000 S1 STIG

Drum

6.7...16 MW
TC-20-2Y3

Gas turbine

Fuel

19.43 MW

p = 0.99 Bar 
t = 490 °C 

G = 36.8 kg/s
i = 528 KJ/kg

Exhaust (stack gas)

Generator

H
ea

t-r
ec

ov
er

y 
bo

ile
r

KYP 2700

Exhaust gas

0.
..1

2.
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t/h

p = 0 mBar 

7.13 MW

G = 36 kg/s 
i = 194 KJ/kg

t = 180 °C 

p =  16,5 Bar 
G = 32.6 kg/s 
i = 260 KJ/kg

t = 260 °C 

t = 20...50 °C 
p = 30 Bar 
G = 2540 kg/h 
P = 34.8 MW

въздух

G = 5...18,2 t/h 
i = 3041 KJ/kg

p = 20,2 Bar 

18.2 t/h

t = 308 °C 

от деаератор

G = 20 t/h 
p = 28,5 Bar 
t = 90 °C 

i = 390 KJ/kg

POУ 20/6

POУ 20/16
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        Enbavher J 620 GS cogeneration thermal flow scheme             Annex No 9 - 2                     
 
                               
 
 
 
 
 
 

Pe=3119 kW

G = 760 Nm3/h 
Q=7076  KW

p = 20 Bar 
t = 20 °C 

G = 4.81 kg/s 
i = 180 KJ/kg

p = 0.0 Bar 
t = 180 °C 

G = 50 kg/h 
Q = 3152  KW

p = 16 Bar 
tin = 40 °C 
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                             Measurement devices for custudy transfer                     Annex 
No. 10 
 
 

 
 



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  28  ffrom 147 

 
 
 
 
 

 
 

 
 
 
 
 
 
 



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  29  ffrom 147 

 

 

 



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  30  ffrom 147 

 
 

 
 

 
 



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  31  ffrom 147 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  32  ffrom 147 

                                                     SINGLE  LINE  DIAGRAM  ELECTRICITY  POLYMERI  JSC                                           Annex No. 11-1               
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 COGENE 
 RATION 
UGT 1000 
 S1 STIG 
  10 MWe 

Kostenets HHI JSC electricity scheme                                              Annex No. 11 - 2 

                                                                                                   

                                                                                     

                                                    
ОРУ 
                    V. T.                                       Н. Т.                    
                                                                                    
 
 
 
 
 
   Т. Т.                                    C. Т. 
 
 
 
 Тr.І                        Тr.ІІ                     
   110/ 6                                   110/6 
 20 МVА                            16 МVА 
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      “MUHOVO”           “МIROVO” 
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                                                           BLOCK SCHEME TOPLOFIKATSIA KAZANLAK                                                                   Annex 11-3 
 
                                                                                                   
 
 

Ек-1

Роу 3, 8/1,0, 80т/ч

Роу 3,8/0,6, 80т/ч

Г-1Пт-1

Г-2Пт-2

Кру
6 kv

Ро
у 1

,0
/0,

5
Русн
 0,4 kv

Пара 1,0 мpa / 300°с

Пара 0,6 мpa / 240°с

  п
  В
  Н
1ё4

Об

Вб

Пк-1

Пк-3

Пк-2

Змп
1 4ё

Деаератор
75м3/1,2

Пеп 1ё4

Резервоар
1,  2

Мазутен
Резервоар

1ё3

Ек-2

Ек-3

Пластинчат
Топлообменн ик

1 3ё

Р оу 0,6/0,2

Извод
“турбина”

И звод
 “mълния”

Трансф.
6/20kv

Лмп
1 2ё

Ру
Мф

Oh h

Фи
лт

ър

Ров
1,2

Пхов
1,2

Пара 0,6 мpa / 240°с

Техническа
Вода 0,3 mpa/10°с

Кондензат
Промишлен

0,1 mpa/70°с

Разтоварище

   
 во

да
 4

0/5
0°

с  
 0

,27
/0

,43
 m

pa

Пла стинчат
Охл адител

3,9мpa/440°с

0,
6м

pa
/18

0°
с

П п
1 3ё

Мп 1ё 3 Мпвн 1ё6

6м pa/100°с

Фи
лт

ър

Неутрализационе н
Басейн 1,2

1,7мpa/135°с

6мpa/140°с

H

7,5мva

7,5мva

0,4мpa/55°с

12,5 mva

0,63 mva 4 бр.

Ро
у 0

,6/
0,

2

4500м3

    
 10

0°с
 0,

9 m
pa

  

Природен газ 0,6мpa

   
 го

ре
щ

а в
од

а 
70

/10
0°

с  
 0,

6/1
 m

pa

 
 
 
 



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  35  ffrom 147 

 
                                                SINGLE LINE DIAGRAM ELECTRICITY TOPLOFIKATSIA YAMBOL                             Annex No. 11-4 
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                                                                                                                   Annex No. 12 

Excerpts from the price list approved by the  
State Committee on Energy Regulation as to 02.2005 

Prices  
  

V. Prices for active electric energy, consumed for domestic needs by the population 

Measurement 
method 

Time 
zones 

Monthly 
consumption 

Price 
(BGN/kWh)

Applies to the following consumers 

Up to 75 kWh 0.098 Everyone  
Day 
time Over 75 kWh 0.174 Everyone  

Total 
consumption 0.093 

 - not connected to the thermal energy transmission 
network  
 - not connected to the thermal energy transmission 
network during the April 1st – October 31st period 

Up to 50 kWh 0.053  - not connected to the thermal energy transmission 
network during the November 1st – March 31st period 

On two scales 
Night 
time 

Over 50 kWh 0.093  - not connected to the thermal energy transmission 
network during the November 1st – March 31st period 

Remark: The above prices is included value-added tax. 

VI. Prices for active electric energy, consumed for business and public activities  
by state and municipal entities, by real persons and legal entities 

Price (BGN/kWh) 
for voltage Measurement method  Time zones 

HV MV LV 
Peak time 0.122 0.137 0.163 
Daytime 0.076 0.085 0.101 1. On three scales 

Nighttime 0.046 0.052 0.062 

Remark: The above prices include value-added tax. 

VII. Prices for active electric energy, consumed for business and public activities  
by state and municipal entities, by real persons and legal entities on holidays and rest days,  

for consumers, who are connected to the transmission network, with an annual  
consumption of over 50 mln. kWh and regular payers to NEC EAD 

Measurement method  Time zones Price (BGN/kWh)  
HV 

Peak time 0.122 
Daytime 0.068 1. On three scales 
Nighttime 0.038 

Remark: The above prices include value-added tax. 

 

 

 

 

 

X. Limit prices for thermal power supply 

2. Plant Stations 
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No. Plant Stations 
Price of water 

steam 
(BGN/MWh) 

Price of hot 
water 

(BGN/MWh)

1 TPS at "BRIKEL" EAD,  town of Galabovo   32.92 
2 TPS at "Sviloza" AD 28.31 24.53 
3 TPS at "ZAHARNI ZAVODI" AD, town of Gorna Oryahovitsa 36.29   
4 TPS at "DEVEN" AD, town of Devnya 22.55   

Remark: The above prices do not include value-added tax. 

 

XI. Prices for purchasing electric energy from stations  
with combined production of thermal and electric power 

1. From the thermal power supply companies 

No. Company Price of electric energy (BGN/MWh) 
1 "Toplofikatsiya – Sofia" EAD 80 
2 "Toplofikatsiya – Plovdiv" EAD 80 
3 "Toplofikatsiya – Pleven" EAD 80 
4 "Toplofikatsiya – Sliven" EAD 79 
5 "Toplofikatsiya – Shumen" EAD 80 
6 "Toplofikatsiya – Kazanlak" EAD 120 
7 "Toplofikatsiya – Gabrovo" EAD 79 
8 "Toplofikatsiya – Pernik" EAD 79 
9 "Toplofikatsiya – Pravets" EAD 85 
10 "Toplofikatsiya – Rousse" EAD 74.56 
11 "TEGE 21" Ltd. 95 

Remark: The above prices do not include value-added tax. 

 

XVIII. Limit price of natural gas in case of sale by the transmission company to consumers,  
connected to the gas transmission network - 

231.75 BGN/1000 m3 

Remark: The above price does not include value-added tax. 
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                                                                       Natural gas certificate for 2004                                                   Annex No. 13 
 
 
 

BULGARGAS -EAD  
NATURAL GAS SERTIFICATE FOR 2004 

  
VALUES PER MONTH Components Formula Dimens. 

Feb Jan March April  May July August  Sept. October Dec. 
Methane CH4 vol. % 98,377 98,275 98,337 98,158 98,144 98,2 98,085 98,156 98,195 98,25 
Ethane C2H6 vol. % 0,539 0,603 0,562 0,676 0,681 0,651 0,731 0,692 0,672 0,642 
Propane C3H6 vol. % 0,175 0,2 0,186 0,229 0,237 0,222 0,249 0,231 0,221 0,209 
i-Buthane I-C4H10 vol. % 0,033 0,037 0,035 0,043 0,044 0,043 0,047 0,044 0,041 0,037 
n-buthane N-C4H10 vol. % 0,032 0,036 0,035 0,044 0,047 0,045 0,049 0,044 0,041 0,036 
i-penthane I-C5H12 vol. % 0,005 0,007 0,007 0,009 0,009 0,009 0,009 0,008 0,008 0,006 
n-penthane I-C5H12 vol. % 0,005 0,005 0,005 0,006 0,007 0,007 0,007 0,006 0,005 0,004 
neo-penthane NEO-C5H12 vol. % - - - - - - - - - - 
i-xeksane I-C6H14 vol. % 0,006 0,007 0,007 0,008 0,007 0,009 0,009 0,008 0,007 0,006 
Nitrogen N2 vol. % 0,791 0,789 0,787 0,784 0,781 0,772 0,77 0,77 0,767 0,768 
Carboneoxide CO2 vol. % 0,037 0,041 0,039 0,043 0,043 0,042 0,044 0,041 0,043 0,042 
H2S+mercap. H2S+m g/nm3 0,025 0,025 0,025 0,024 0,024 0,024 0,024 0,024 0,024 0,02 
Dencity R kg/nm3 0,6793 0,6802 0,06797 0,6813 0,6815 0,6811 0,6821 0,6813 0,681 0,6804 
LHV Q kcal/nm3 7987 7996 7992 8009 8011 8008 8019 8012 8007 8002 
Dew point T ° C -16,1 -15,2 -13,7 -13,5 -13,1 -8,8 -13,3 -19,7 -21,3 -13,8 
 
 Monitoring  Models                                            Annex No. 14 
 
 
 
 
 

 
POYIMERI  CoGen Power Plant  Annual consumption             
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  Natural gas for CHP  x1000 Nm3      
          
  Mont 2006 2007 2008 2009 2010 2011 2012 
  JanJan               
  Feb               
  Mar               
  Apr               
  May               
  Jun               
  Jul               
  Aug               
  Sep               
  Oct               
  Nov               
  Dec               
  Total (1000 Nm3) 0 0 0 0 0 0 0 
          
  Production of steam from  CHP;[MWh]     
          
  Mont 2006 2007 2008 2009 2010 2011 2012 
  Jan               
  Feb               
  Mar               
  Apr               
  May               
  Jun               
  Jul               
  Aug               
  Sep               
  Oct               
  Nov               
  Dec               
  Total (MWh) 0 0 0 0 0 0 0 
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Generated electricity from CHP ;[MWh]     
        
Mont 2006 2007 2008 2009 2010 2011 2012 
Jan               
Feb               
Mar               
Apr               
May               
Jun               
Jul               
Aug               
Sep               
Oct               
Nov               
Dec               
Total (MWh) 0 0 0 0 0 0 0
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    Estimation of the project emissions      
             
             
 LHVNG Lower heating value   7934 kkal/Nm3 For natural gas in Bulgaria. Value provided by Bulgargas.   
 EFNG CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dry): 15.3 t C/TJ lower heating value basis    
             x 44/12 = 56.1 t CO2/TJ       
             
             
             
CHP LM2000 STIG 10000S1           
             
Year Year Natural gas Natural gas CO2 CO2equiv.        
    consumption consumption emissions emissions        
    x 1000 (combustion) (combustion)          
     Nm3/year GJ/year t/year t/year        

3 2006 0 0 0.0 0        
4 2007 0 0 0.0 0        
5 2008 0 0 0.0 0        
6 2009 0 0 0.0 0        
7 2010 0 0 0.0 0        
8 2011 0 0 0.0 0        
9 2012 0 0 0.0 0        
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    Calculation of the baseline emissions     
            
            
 LHVNG Lower heating value   7934 For natural gas in Bulgaria. Value provided by Bulgargas.  
 Anthracite CO2 emissions factor (combustion) 98.3 Primary fuel-anthracite: 98.3 t C/TJ       
                      
            
            
CHP STIG 10000 S1 Heat production         
            
Year Year h Steam Replaced CO2       
    production production head from emissions       
    O.T.S.G. for CHP CHP (combustion)       
      MWh/year GJ/year t/year       

3 2006 0.85 0 0.0 0.0       
4 2007 0.85 0 0.0 0.0       
5 2008 0.85 0 0.0 0.0       
6 2009 0.85 0 0.0 0.0       
7 2010 0.85 0 0.0 0.0       
8 2011 0.85 0 0.0 0.0       
9 2012 0.85 0 0.0 0.0       
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    Calculation of the baseline emissions     
            
POLYMERI           
            
 LHVNG Lower heating value   7934 kkal/Nm3 For natural gas in Bulgaria. Value provided by Bulgargas.
 EFNG CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dru): 15.3 t C/TJ lower heating value basis  
        x 44/12 = 56.1 t CO2/TJ    
 EFELgen. CO2 emissions factor - generating electricity gCO2/kWh B.4 The standardised carbon emission factors   
 EFELcons. CO2 emissions factor - reducing electricity consumption gCO2/kWh Operational Guidelines for PDDs of JI projects   
            
            
            
CHP STIG 10000S1 Electriciti          
            
Year Year Natural gas Natural gas Electricity EFEL CO2 EFEL     
    consumption consumption production generating emissions consumption     
    x 1000 (combustion) for CHP           
     Nm3/year GJ/year MWh/year t/MWh t/year t/MWh     

3 2006 0 0 0 0.797 0.0 0.934     
4 2007 0 0 0 0.779 0.0 0.912     
5 2008 0 0 0 0.761 0.0 0.890     
6 2009 0 0 0 0.743 0.0 0.867     
7 2010 0 0 0 0.725 0.0 0.845     
8 2011 0 0 0 0.707 0.0 0.822     
9 2012 0 0 0 0.689 0.0 0.800     
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 Anual emissions TOTAL reduction 

 
 
    
         
POLYIMERI       
        
        
  Basis Line   Project Line    
Year Year CO2equiv. CO2 CO2equiv. Reduction   
    emissions emissions emissions CO2equiv.   
    head electricity CHP     
    t/year t/year t/year t/year   

3 2006 0 0 0 0   
4 2007 0 0 0 0   
5 2008 0 0 0 0   
6 2009 0 0 0 0   
7 2010 0 0 0 0   
8 2011 0 0 0 0   
9 2012 0 0 0 0   
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KOSTENETS  CoGen Power Plant Annual consumption    
  Natural gas for CHP  x1000 Nm3      
          
  Mont 2006 2007 2008 2009 2010 2011 2012 
  Jan               
  Feb               
  Mar               
  Apr               
  May               
  Jun               
  Jul               
  Aug               
  Sep               
  Oct               
  Nov               
  Dec               
  Total (1000 Nm3) 0 0 0 0 0 0 0
          
  Production of steam from  CHP;[MWh]     
          
  Mont 2006 2007 2008 2009 2010 2011 2012 
  Jan               
  Feb               
  Mar               
  Apr               
  May               
  Jun               
  Jul               
  Aug               
  Sep               
  Oct               
  Nov               
  Dec               
  Total (MWh) 0 0 0 0 0 0 0
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Generated electricity from CHP ;[MWh]     
KOSTENETS        
Mont 2006 2007 2008 2009 2010 2011 2012 
Jan               
Feb               
Mar               
Apr               
May               
Jun               
Jul               
Aug               
Sep               
Oct               
Nov               
Dec               
Total (MWh) 0 0 0 0 0 0 0
        
        
 Electrisity consumption  ; [MWh]      
Mont 2006 2007 2008 2009 2010 2011 2012 
Jan               
Feb               
Mar               
Apr               
May               
Jun               
Jul               
Aug               
Sep               
Oct               
Nov               
Dec               
Total (MWh) 0 0 0 0 0 0 0
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KOSTENET S   Estimation of the project emissions       
            
            
 LHVNG Lower heating value   7934 kkal/Nm3 For natural gas in Bulgaria. Value provided by Bulgargas.
 EFNG CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dry): 15.3 t C/TJ lower heating value basis  
             x 44/12 = 56.1 t CO2/TJ     
            
            
            
            
CHP   UGT STIG 10000S1          
            
Year Year Natural gas Natural gas Electricity Electricity CO2 CO2 CO2equiv.    
    consumption consumption production consumption emissions emissions emissions    
    x 1000 (combustion)     (combustion)  repl. Electr.      
     Nm3/year GJ/year MWh/year MWh/year t/year t/year t/year    

3 2006 0 0 0 0 0.0 0.0 0.0    
4 2007 0 0 0 0 0.0 0.0 0.0    
5 2008 0 0 0 0 0.0 0.0 0.0    
6 2009 0 0 0 0 0.0 0.0 0.0    
7 2010 0 0 0 0 0.0 0.0 0.0    
8 2011 0 0 0 0 0.0 0.0 0.0    
9 2012 0 0 0 0 0.0 0.0 0.0    
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KOSTENETS 

     Calculation of the baseline emissions   
            
            
            
 LHVNG Lower heating value   7934 kkal/Nm3 For natural gas in Bulgaria. Value provided by Bulgargas. 
 EF heavy oil CO2 emissions factor (combustion) 80.7 kg/GJ Primary fuel-Heavy Oil: 80.7 t C/TJ      
                      
            
            
            
            
CHP STIG 10000 S1 Heat production         
            
Year Year h Steam Replaced CO2       
    production production heat from emissions       
     S.G.  for CHP CHP (combustion)       
      MWh/year GJ/year t/year       

3 2006 0.89 0 0.0 0.0       
4 2007 0.89 0 0.0 0.0       
5 2008 0.89 0 0.0 0.0       
6 2009 0.89 0 0.0 0.0       
7 2010 0.89 0 0.0 0.0       
8 2011 0.89 0 0.0 0.0       
9 2012 0.89 0 0.0 0.0       
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KOSTENETS 
         

     Calculation of the baseline emissions 
         
CHP UGT 10000 S1 STIG       
         
Year Year Natural gas Electricity Electricity EFEL CO2 EFEL  
    consumption consumption production generating emissions consumption  
    x 1000   for CHP        
     Nm3/year MWh/year MWh/year t/MWh t/year t/MWh  

3 2006 0 0 0 0.797 0.0 0.934  
4 2007 0 0 0 0.797 0.0 0.912  
5 2008 0 0 0 0.797 0.0 0.890  
6 2009 0 0 0 0.797 0.0 0.867  
7 2010 0 0 0 0.797 0.0 0.845  
8 2011 0 0 0 0.797 0.0 0.822  
9 2012 0 0 0 0.797 0.0 0.800  
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KOSTENETS 
      

Anual emissions TOTAL reduction  
 

         
         
         
         
  Basis Line   Project Line     
Year Year CO2equiv. CO2 CO2equiv. Reduction    
    emissions emissions emissions CO2equiv.    
    head electricity CHP      
    t/year t/year t/year t/year    

3 2006 0 0 0 0    
4 2007 0 0 0 0    
5 2008 0 0 0 0    
6 2009 0 0 0 0    
7 2010 0 0 0 0    
8 2011 0 0 0 0    
9 2012 0 0 0 0    

     0    
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KAZANLAK  CoGen Power Plant Annual consumption    
          
  Natural gas   x1000 Nm3       
  Mont 2006 2007 2008 2009 2010 2011 2012 
  Jan               
  Feb               
  Mar               
  Apr               
  May               
  Jun               
  Jul               
  Aug               
  Sep               
  Oct               
  Nov               
  Dec               
  Total (1000 Nm3) 0 0 0 0 0 0 0
          
  Production of Head  ;[MWh]      
  Mont 2006 2007 2008 2009 2010 2011 2012 
  Jan               
  Feb               
  Mar               
  Apr               
  May               
  Jun               
  Jul               
  Aug               
  Sep               
  Oct               
  Nov               
  Dec               
  Total (MWh) 0 0 0 0 0 0 0
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Generated electricity from CHP ;[MWh]      
         
Mont 2006 2007 2008 2009 2010 2011 2012  
Jan                
Feb                
Mar                
Apr                
May                
Jun                
Jul                
Aug                
Sep                
Oct                
Nov                
Dec                
Total (MWh) 0 0 0 0 0 0 0  
         
 Electricity consumed ; [MWh]       
         
Mont 2006 2007 2008 2009 2010 2011 2012  
Jan                
Feb                
Mar                
Apr                
May                
Jun                
Jul                
Aug                
Sep                
Oct                
Nov                
Dec                
Total (MWh) 0 0 0 0 0 0 0  
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DHC KAZANLAK 
   Estimation of the project emissions         
             
             
 LHVNG Lower heating value   7934 kkal/Nm3 For natural gas in Bulgaria. Value provided by Bulgargas.  
 EFNG CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dry): 15.3 t C/TJ lower heating value basis   
             x 44/12 = 56.1 t CO2/TJ      
             
             
             
 CHP Jenbacher            
               
        I=G-H     
Year Year Natural gas Natural gas Electricity Electricity CO2 CO2 CO2equiv.     
    consumption consumption production consumption emissions emissions emissions     
    x 1000 (combustion)     (combustion)  repl. Electr.       
     Nm3/year GJ/year MWh/year MWh/year t/year t/year t/year     

3 2006 0 0 0 0 0.0 0.0 0.0     
4 2007 0 0 0 0 0.0 0.0 0.0     
5 2008 0 0 0 0 0.0 0.0 0.0     
6 2009 0 0 0 0 0.0 0.0 0.0     
7 2010 0 0 0 0 0.0 0.0 0.0     
8 2011 0 0 0 0 0.0 0.0 0.0     
9 2012 0 0 0 0 0.0 0.0 0.0     
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DHC KAZANLAC 
     Calculation of the baseline emissions     
             
             
 LHVNG Lower heating value   7934 kkal/Nm3 For natural gas in Bulgaria. Value provided by Bulgargas.  
 EF heavy oil CO2 emissions factor (combustion) 80.7 kg/GJ Primary fuel-Heavy  Oil: 80.7 t C/TJ      
                        
             
             
             
             
CHP STIG 10000 S1 Head production          
             
Year Year h Steam Replaced CO2        
    production production head from emissions        
     S.G.  for CHP CHP (combustion)        
      MWh/year GJ/year t/year        

3 2006 0.89 0 0.0 0.0        
4 2007 0.89 0 0.0 0.0        
5 2008 0.89 0 0.0 0.0        
6 2009 0.89 0 0.0 0.0        
7 2010 0.89 0 0.0 0.0        
8 2011 0.89 0 0.0 0.0        
9 2012 0.89 0 0.0 0.0        
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DHC KAZANLAK 
 
             

     Calculation of the baseline emissions     
             
             
 LHVNG Lower heating value   7934 kkal/Nm3 For natural gas in Bulgaria. Value provided by Bulgargas.  
 EFNG CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dry): 15.3 t C/TJ lower heating walue basis  
        x 44/12 = 56.1 t CO2/TJ     
 EFELgen. CO2 emissions factor - generating electricity gCO2/kWh B.4 The standardised carbon emission factors    
 EFELcons. CO2 emissions factor - reducing electricity consumption gCO2/kWh Operational Guidelines for PDDs of JI projects    
             

             
             
             
CHP  Jenbacher Electricity           
             
Year Year Natural gas Electricity Electricity EFEL CO2 EFEL      
    consumption consumption production generating emissions consumption      
    x 1000   for CHP            
     Nm3/year MWh/year MWh/year t/MWh t/year t/MWh      

3 2006 0 0 0 0.797 0.0 0.934      
4 2007 0 0 0 0.797 0.0 0.912      
5 2008 0 0 0 0.797 0.0 0.890      
6 2009 0 0 0 0.797 0.0 0.867      
7 2010 0 0 0 0.797 0.0 0.845      
8 2011 0 0 0 0.797 0.0 0.822      
9 2012 0 0 0 0.797 0.0 0.800      
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DHC KAZANLAK 
      
Anual emissions TOTAL reduction  
 
        
        
        
        
  Basis Line   Project Line    
Year Year CO2equiv. CO2 CO2equiv. Reduction   
    emissions emissions emissions CO2equiv.   
    head electriciti CHP     
    t/year t/year t/year t/year   

3 2006 0 0 0 0   
4 2007 0 0 0 0   
5 2008 0 0 0 0   
6 2009 0 0 0 0   
7 2010 0 0 0 0   
8 2011 0 0 0 0   
9 2012 0 0 0 0   
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JAMBOL  CoGen Power Plant Annual consumption    
          
  Natural gas   x1000 Nm3       
  Mont 2006 2007 2008 2009 2010 2011 2012 
  Jan               
  Feb               
  Mar               
  Apr               
  May               
  Jun               
  Jul               
  Aug               
  Sep               
  Oct               
  Nov               
  Dec               
  Total (1000 Nm3) 0 0 0 0 0 0 0
          
  Production of Head  ;[MWh]      
  Mont 2006 2007 2008 2009 2010 2011 2012 
  Jan               
  Feb               
  Mar               
  Apr               
  May               
  Jun               
  Jul               
  Aug               
  Sep               
  Oct               
  Nov               
  Dec               
  Total (MWh) 0 0 0 0 0 0 0
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Generated electricity from CHP ;[MWh]     
        
Mont 2006 2007 2008 2009 2010 2011 2012 
Jan               
Feb               
Mar               
Apr               
May               
Jun               
Jul               
Aug               
Sep               
Oct               
Nov               
Dec               
Total (MWh) 0 0 0 0 0 0 0
        
        
 Electricity for own needs ; [MWh]      
Mont 2006 2007 2008 2009 2010 2011 2012 
Jan               
Feb               
Mar               
Apr               
May               
Jun               
Jul               
Aug               
Sep               
Oct               
Nov               
Dec               
Total (MWh) 0 0 0 0 0 0 0
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   Estimation of the project emissions    DHC Jambol   
            
            
 LHVNG Lower heating walue   7934 kkal/Nm3 For natural gas in Bulgaria. Value provided by Bulgargas.
 EFNG CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dru): 15.3 t C/TJ lower heating walue basis 
             x 44/12 = 56.1 t CO2/TJ     
 EFfuel CO2 emissions factor (average) 43.677 kg/GJ Statistical value for Jambol city     
            
            
 CHP Jenbacher           
              
            
Year Year Natural gas Natural gas Electricity Electricity CO2 CO2 CO2 project    
    consumption consumption production consumption emissions emissions emissions    
    x 1000 (combustion)     (combustion)  repl. Electr.      
     Nm3/year GJ/year MWh/year MWh/year t/year t/year t/year    

3 2006 0 0 0 0 0 0 0    
4 2007 0 0 0 0 0 0 0    
5 2008 0 0 0 0 0 0 0    
6 2009 0 0 0 0 0 0 0    
7 2010 0 0 0 0 0 0 0    
8 2011 0 0 0 0 0 0 0    
9 2012 0 0 0 0 0 0 0    
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 DHC Jambol    Calculation of the baseline emissions    
            
            
 LHVNG Lower heating value   7934 kkal/Nm3 For natural gas in Bulgaria. Value provided by Bulgargas.
 EFfuel CO2 emissions factor (average) 43.677 kg/GJ Statistical value for Jambol city     
            
            
            
CHP Jenbacher           
            
Year Year h Head Replleicet CO2       
    production production head from emissions       
     S.G.    CHP (combustion)       
      MWh/year GJ/year t/year       

3 2006 0.8 0 0.0 0       
4 2007 0.8 0 0.0 0       
5 2008 0.8 0 0.0 0       
6 2009 0.8 0 0.0 0       
7 2010 0.8 0 0.0 0       
8 2011 0.8 0 0.0 0       
9 2012 0.8 0 0.0 0       
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 DHC Jambol          

     Calculation of the baseline emissions    
            
            
 LHVNG Lower heating value   7934 kkal/Nm3 For natural gas in Bulgaria. Value providet bu Bulgargas.
 EFNG CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dru): 15.3 t C/TJ lower heating walue basis 
        x 44/12 = 56.1 t CO2/TJ    
 EFELgen. CO2 emissions factor - generating electricity gCO2/kWh B.4 The standardised carbon emission factors   
 EFELcons. CO2 emissions factor - reducing electricity consumption gCO2/kWh Operational Guidelines for PDDs of JI projects   
            

            
            
            
CHP  Jenbacher Electricity          
            
Year Year Natural gas Electricity Electricity EFEL CO2 EFEL     
    consumption consumption production generating emissions consumption     
    x 1000   for CHP           
     Nm3/year MWh/year MWh/year t/MWh t/year t/MWh     

3 2006 0 0 0 0.797 0.0 0.934     
4 2007 0 0 0 0.797 0.0 0.912     
5 2008 0 0 0 0.797 0.0 0.890     
6 2009 0 0 0 0.797 0.0 0.867     
7 2010 0 0 0 0.797 0.0 0.845     
8 2011 0 0 0 0.797 0.0 0.822     
9 2012 0 0 0 0.797 0.0 0.800     
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DHC Jambol 
 

Annual emissions TOTAL reduction 
     

     
     
     
     
     
     
     

 
  Basis Line   Project Line  
Year Year CO2equiv. CO2 CO2equiv. Reduction 
    emissions emissions emissions CO2equiv. 
    head electriciti CHP   
    t/year t/year t/year t/year 

3 2006 0 0 0 0
4 2007 0 0 0 0
5 2008 0 0 0 0
6 2009 0 0 0 0
7 2010 0 0 0 0
8 2011 0 0 0 0
9 2012 0 0 0 0
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Calculation IRR of the project excluding the revenue from the sale of AAUs and ERUs                       Annex No. 15  
 

  Calculations revenues and costs of the project in Polymeri JSC  without the effect from AAUs and ERUs 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

for 3300 Nm³/h Operat. without Interest Consum to NEC ConsumtionAAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ ERUs

 ThEUR   ThEUR 1000Nmі   ThEUR ThEUR ThEUR    ThEUR   ThEUR  ThEUR    ThEUR ThEUR ThEUR
2005 5403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2006 0.0 459.3 0.0 0.0 0.0 0.0 459.3 0.0 0.0 0.0 0.0 0.0
2007 900.5 459.3 27060.0 3206.6 76.0 3282.6 3741.9 3075.0 0.0 1595.0 0.0 4670.0
2008 900.5 382.7 27060.0 3206.6 103.0 3309.6 3692.3 3075.0 0.0 1595.0 0.0 4670.0
2009 900.5 306.2 27060.0 3206.6 135.0 3341.6 3647.8 3075.0 0.0 1595.0 0.0 4670.0
2010 900.5 229.6 27060.0 3206.6 580.0 3786.6 4016.2 3075.0 0.0 1595.0 0.0 4670.0
2011 900.5 153.1 27060.0 3206.6 129.0 3335.6 3488.7 3075.0 0.0 1595.0 0.0 4670.0
2012 900.5 76.5 27060.0 3206.6 700.0 3906.6 3983.2 3075.0 0.0 1595.0 0.0 4670.0
2013 0.0 0.0 27060.0 3206.6 125.0 3331.6 3331.6 3075.0 0.0 1595.0 0.0 4670.0
2014 0.0 0.0 27060.0 3206.6 106.0 3312.6 3312.6 3075.0 0.0 1595.0 0.0 4670.0
2015 0.0 0.0 27060.0 3206.6 580.0 3786.6 3786.6 3075.0 0.0 1595.0 0.0 4670.0

Total 5403.0 2066.6 243540.0 28859.5 2534.0 31393.5 33460.1 27675.0 0.0 14355.0 0.0 42030.0

 
 
 
 
                                                     
The price of the reduced emissions is 6 EURO per ton CO2                   
 The average price of the annual electricity consumption is 38.0 EURO/Mwhe   

 
 
 
 
 
 
 

The average price of the annual electricity sold to NEC is  49  EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is  13.9 EURO/MWht     
The annual capacity of the cogeneration istallation is  8200  h/year for every one.   
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 9            
Pos prof.impact, yrs: 6            
Net present value: 1148.3            
Int rate of return: 12.0%            
             
Max. cash-fl short-
fall: -6339.9            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  0.0 0.0 4670.0 4670.0 4670.0 4670.0 4670.0 4670.0 4670.0 4670.0 4670.0
Out-going payments  - -459.3 -3741.9 -3692.3 -3647.8 -4016.2 -3488.7 -3983.2 -3331.6 -3312.6 -3786.6
Investment  -5403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -5403.0 -459.3 928.1 977.7 1022.2 653.8 1181.3 686.8 1338.4 1357.4 883.4
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -5403.0 -459.3 928.1 977.7 1022.2 653.8 1181.3 686.8 1338.4 1357.4 883.4
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -5403.0 -477.7 1003.8 1099.8 1195.8 795.4 1494.7 903.8 1831.7 1932.0 1307.6
Interest  0.0 -459.3 -538.9 -499.4 -448.3 -384.8 -349.9 -252.6 -197.2 -58.3 101.0
Net after interest  -5403.0 -936.9 464.9 600.4 747.5 410.6 1144.8 651.2 1634.5 1873.7 1408.6
Acc cash-flow   -5403.0 -6339.9 -5875.0 -5274.6 -4527.1 -4116.4 -2971.6 -2320.4 -686.0 1187.7 2596.3
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -5403.0 -477.7 1003.8 1099.8 1195.8 795.4 1494.7 903.8 1831.7 1932.0 1307.6
+ Investment  5403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 0.0
Interest  0.0 -459.3 -538.9 -499.4 -448.3 -384.8 -349.9 -252.6 -197.2 -58.3 101.0
Profit-impact:   0.0 -1537.3 -135.4 0.1 147.2 -189.7 544.5 50.9 1034.1 1273.4 1408.6
             
NET PRESENT VALUE                       
Net cash-flow  -5403.0 -477.7 1003.8 1099.8 1195.8 795.4 1494.7 903.8 1831.7 1932.0 1307.6
Annual pres value  -5403.0 -440.3 852.7 861.0 862.9 529.0 916.2 510.6 953.7 927.1 578.4
Tot pres value   1148.3                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -5403.0 -477.7 1003.8 1099.8 1195.8 795.4 1494.7 903.8 1831.7 1932.0 1307.6
Nom irr  12.0%           
Discounted net  -5403.0 -426.6 800.8 783.6 761.0 452.2 758.9 409.8 741.9 698.9 422.5
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 1148.3 9 12.0% 6
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          Calculations revenues and costs of the project in Kostenets HHI JSC  without the effect from AAUs and ERUs 
 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
 ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

for 3300 Nm³/h Operat. without Interest Consum to NEC Consumtio AAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ERUs

ThEUR ThEUR 1000mі ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR
2005 5752.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2006 0.0 488.9 0.0 0.0 0.0 0.0 488.9 0.0 0.0 0.0 0.0 0.0
2007 958.7 488.9 27060.0 3206.6 76.0 3282.6 3771.5 2025.2 1728.0 1253.5 0.0 5006.7
2008 958.7 407.4 27060.0 3206.6 103.0 3309.6 3717.0 2046.4 1651.0 1294.4 0.0 4991.8
2009 958.7 325.9 27060.0 3206.6 135.0 3341.6 3667.6 2148.1 1471.0 1365.7 0.0 4984.8
2010 958.7 244.5 27060.0 3206.6 580.0 3786.6 4031.1 2200.6 1379.0 1410.6 0.0 4990.2
2011 958.7 163.0 27060.0 3206.6 129.0 3335.6 3498.6 2303.4 1198.0 1461.3 0.0 4962.7
2012 958.7 81.5 27060.0 3206.6 700.0 3906.6 3988.1 2306.0 1194.0 1461.3 0.0 4961.3
2013 0.0 0.0 27060.0 3206.6 125.0 3331.6 3331.6 2306.0 1194.0 1461.3 0.0 4961.3
2014 0.0 0.0 27060.0 3206.6 106.0 3312.6 3312.6 2306.0 1194.0 1461.3 0.0 4961.3
2015 0.0 0.0 27060.0 3206.6 580.0 3786.6 3786.6 2306.0 1194.0 1461.3 0.0 4961.3

Total 5752.0 2200.1 243540.0 28859.5 2534.0 31393.5 33593.6 19947.7 12203.0 12630.7 0.0 44781.4

 
 
 
 
 
 

The price of the reduced emissions is 6  EURO per ton CO2             
 
 
 
 

The average price of the annual electricity consumption is 38 EURO/Mwhe    
 
The average price of the annual electricity sold to NEC is  49 EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is  13.9 EURO/MWht     
The annual capacity of the cogeneration istallation is  8200 h/year for every one.   
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 8            
Pos prof.impact, yrs: 2            
Net present value: 2840.3            
Int rate of return: 16.1%            
             
Max. cash-fl short-
fall: -6749.4            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  0.0 0.0 5006.7 4991.8 4984.8 4990.2 4962.7 4961.3 4961.3 4961.3 4961.3
Out-going payments  - -488.9 -3771.5 -3717.0 -3667.6 -4031.1 -3498.6 -3988.1 -3331.6 -3312.6 -3786.6
Investment  -5752.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -5752.0 -488.9 1235.2 1274.8 1317.2 959.1 1464.1 973.2 1629.7 1648.7 1174.7
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -5752.0 -488.9 1235.2 1274.8 1317.2 959.1 1464.1 973.2 1629.7 1648.7 1174.7
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -5752.0 -508.5 1336.0 1434.0 1540.9 1166.9 1852.6 1280.7 2230.4 2346.6 1738.8
Interest  0.0 -488.9 -573.7 -508.9 -430.3 -335.9 -265.2 -130.3 -32.5 154.3 366.9
Net after interest  -5752.0 -997.4 762.3 925.1 1110.7 831.0 1587.3 1150.4 2197.8 2500.9 2105.7
Acc cash-flow   -5752.0 -6749.4 -5987.1 -5062.0 -3951.3 -3120.3 -1533.0 -382.6 1815.2 4316.1 6421.8
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -5752.0 -508.5 1336.0 1434.0 1540.9 1166.9 1852.6 1280.7 2230.4 2346.6 1738.8
+ Investment  5752.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 0.0
Interest  0.0 -488.9 -573.7 -508.9 -430.3 -335.9 -265.2 -130.3 -32.5 154.3 366.9
Profit-impact:   0.0 -1636.5 123.2 286.0 471.6 191.9 948.2 511.3 1558.7 1861.8 2105.7
             
NET PRESENT VALUE                       
Net cash-flow  -5752.0 -508.5 1336.0 1434.0 1540.9 1166.9 1852.6 1280.7 2230.4 2346.6 1738.8
Annual pres value  -5752.0 -468.6 1134.9 1122.7 1111.9 776.0 1135.5 723.5 1161.3 1126.1 769.1
Tot pres value   2840.3                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -5752.0 -508.5 1336.0 1434.0 1540.9 1166.9 1852.6 1280.7 2230.4 2346.6 1738.8
Nom irr  16.1%           
Discounted net  -5752.0 -437.9 990.9 916.0 847.7 552.8 755.8 450.0 674.9 611.5 390.3
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 2840.3 8 16.1% 2         
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Calculations revenues and costs of the project in Toplofikatsia Kazanlak  JSC  without the effect from AAUs and ERUs 
 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

price 118.5 Operat. without Interest Consum to NEC Consumtion AAUs
EUR/1000Nmі Costs the Included ption /Sold to and

Credit consumers/ ERUs
ThEUR ThEUR 1000mі ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR

2005 4329.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2006 0.0 368.0 0.0 0.0 0.0 0.0 368.0 0.0 0.0 0.0 0.0 0.0
2007 721.5 368.0 17090.0 2025.2 1165.0 3190.2 3558.1 279.0 1488.0 2255.5 0.0 4022.5
2008 721.5 306.6 17090.0 2025.2 1139.0 3164.2 3470.8 281.0 1496.0 2293.5 0.0 4070.5
2009 721.5 245.3 17090.0 2025.2 1018.0 3043.2 3288.5 276.0 1494.0 2309.4 0.0 4079.4
2010 721.5 184.0 17090.0 2025.2 962.0 2987.2 3171.1 281.0 1500.0 2321.5 0.0 4102.5
2011 721.5 122.7 17090.0 2025.2 956.0 2981.2 3103.8 276.0 1494.0 2309.4 0.0 4079.4
2012 721.5 61.3 17090.0 2025.2 952.0 2977.2 3038.5 281.0 1500.0 2321.5 0.0 4102.5
2013 0.0 0.0 17090.0 2025.2 946.0 2971.2 2971.2 276.0 1494.0 2309.4 0.0 4079.4
2014 0.0 0.0 17090.0 2025.2 936.0 2961.2 2961.2 281.0 1500.0 2321.5 0.0 4102.5
2015 0.0 0.0 17090.0 2025.2 930.0 2955.2 2955.2 276.0 1494.0 2309.4 0.0 4079.4

Total 4329.0 1655.8 153810.0 18226.5 9004.0 27230.5 28886.3 2507.0 13460.0 20751.1 0.0 36718.1

 
 
 
 
 

The price of the reduced emissions is 6 EURO per ton CO2             
 
 
 
 
 

The average price of the annual electricity consumption is  37 EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49  EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is  26.5 EURO/MWht     
The annual capacity of the cogeneration istallation is  6250  h/year for every one.   
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 7            
Pos prof.impact, yrs: 4            
Net present value: 2361.7            
Int rate of return: 16.6%            
             
Max. cash-fl short-
fall: -4756.7            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  76.8 230.4 4099.3 4238.5 4156.2 4179.3 4156.2 4179.3 4156.2 4102.5 4079.4
Out-going payments  - -368.0 -3558.1 -3470.8 -3288.5 -3171.1 -3103.8 -3038.5 -2971.2 -2961.2 -2955.2
Investment  -4329.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -4252.2 -137.6 541.2 767.7 867.7 1008.2 1052.4 1140.8 1185.0 1141.3 1124.2
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -4252.2 -137.6 541.2 767.7 867.7 1008.2 1052.4 1140.8 1185.0 1141.3 1124.2
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C A L C U L A T I O N S, C M 
V            
             
CASH-FLOW/PAY-BACK                       
Net cash-flow  -4252.2 -143.1 585.4 863.6 1015.1 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
Interest  0.0 -361.4 -404.3 -388.9 -348.6 -291.9 -212.5 -117.4 0.3 138.1 288.0
Net after interest  -4252.2 -504.5 181.0 474.6 666.5 934.7 1119.1 1383.9 1622.0 1762.6 1952.0
Acc cash-flow   -4252.2 -4756.7 -4575.7 -4101.1 -3434.6 -2499.9 -1380.8 3.1 1625.1 3387.7 5339.7
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -4252.2 -143.1 585.4 863.6 1015.1 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
+ Investment  4329.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 0.0
Interest  0.0 -361.4 -404.3 -388.9 -348.6 -291.9 -212.5 -117.4 0.3 138.1 288.0
Profit-impact:   76.8 -985.5 -300.0 -6.4 185.5 453.7 638.1 902.9 1141.0 1281.6 1952.0
             
NET PRESENT VALUE                       
Net cash-flow  -4252.2 -143.1 585.4 863.6 1015.1 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
Annual pres value  -4252.2 -131.9 497.2 676.1 732.5 815.8 816.2 848.1 844.4 779.5 736.0
Tot pres value   2361.7                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -4252.2 -143.1 585.4 863.6 1015.1 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
Nom irr  16.6%           
Discounted net  -4252.2 -122.7 430.5 544.6 549.0 569.0 529.7 512.1 474.4 407.5 358.0
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 2361.7 7 16.6% 4         
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          Calculations revenues and costs of the project in Toplofikatsia Yambol JSC without the effect from  AAUs and ERUs 
 
 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

 Operat. without Interest Consum to NEC Consumtion AAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ ERUs

ThEUR ThEUR 1000mі ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR
2005 4100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2006 0.0 348.5 0.0 0.0 0.0 0.0 348.5 0.0 0.0 0.0 0.0 0.0
2007 683.3 348.5 10995.0 1302.9 170.0 1472.9 1821.4 119.0 1044.0 1243.0 0.0 2406.0
2008 683.3 290.4 10995.0 1302.9 170.0 1472.9 1763.3 119.0 1044.0 1243.0 0.0 2406.0
2009 683.3 232.3 10995.0 1302.9 170.0 1472.9 1705.2 119.0 1044.0 1243.0 0.0 2406.0
2010 683.3 174.3 10995.0 1302.9 170.0 1472.9 1647.2 119.0 1044.0 1243.0 0.0 2406.0
2011 683.3 116.2 10995.0 1302.9 170.0 1472.9 1589.1 119.0 1044.0 1243.0 0.0 2406.0
2012 683.3 58.1 10995.0 1302.9 132.0 1434.9 1493.0 119.0 1044.0 1243.0 0.0 2406.0
2013 0.0 0.0 10995.0 1302.9 132.0 1434.9 1434.9 119.0 1044.0 1243.0 0.0 2406.0
2014 0.0 0.0 10995.0 1302.9 132.0 1434.9 1434.9 119.0 1044.0 1243.0 0.0 2406.0
2015 0.0 0.0 10995.0 1302.9 132.0 1434.9 1434.9 119.0 1044.0 1243.0 0.0 2406.0

Total 4100.0 1568.3 98955.0 11726.2 1378.0 13104.2 14672.4 1071.0 9396.0 11187.0 0.0 21654.0

 
 
 
 
 

The price of the reduced emissions is 6  EURO per ton CO2             
 
 
 
 
 

The average price of the annual electricity consumption is  39  EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49 EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is 25.8  EURO/MWht     
The annual capacity of the cogeneration istallation is  8000  h/year for every one.   



 

      Cogeneration gas power stations  AKB Fores PLC  ERUPT5  April 2005   Page No.  73  ffrom 147 

 
ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 9            
Pos prof.impact, yrs: 4            
Net present value: 1177.9            
Int rate of return: 12.9%            
             
Max. cash-fl short-
fall: -4810.9            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  0.0 0.0 2406.0 2406.0 2406.0 2406.0 2406.0 2406.0 2406.0 2406.0 2406.0
Out-going payments  - -348.5 -1821.4 -1763.3 -1705.2 -1647.2 -1589.1 -1493.0 -1434.9 -1434.9 -1434.9
Investment  -4100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -4100.0 -348.5 584.6 642.7 700.8 758.8 816.9 913.0 971.1 971.1 971.1
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -4100.0 -348.5 584.6 642.7 700.8 758.8 816.9 913.0 971.1 971.1 971.1
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -4100.0 -362.4 632.3 723.0 819.8 923.2 1033.6 1201.4 1329.0 1382.2 1437.5
Interest  0.0 -348.5 -408.9 -389.9 -361.6 -322.7 -271.6 -206.9 -122.3 -19.8 96.0
Net after interest  -4100.0 -710.9 223.4 333.0 458.2 600.5 762.0 994.6 1206.7 1362.4 1533.5
Acc cash-flow   -4100.0 -4810.9 -4587.6 -4254.6 -3796.4 -3195.9 -2433.9 -1439.3 -232.6 1129.8 2663.3
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -4100.0 -362.4 632.3 723.0 819.8 923.2 1033.6 1201.4 1329.0 1382.2 1437.5
+ Investment  4100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 0.0
Interest  0.0 -348.5 -408.9 -389.9 -361.6 -322.7 -271.6 -206.9 -122.3 -19.8 96.0
Profit-impact:   0.0 -1166.5 -232.2 -122.5 2.6 145.0 306.4 539.0 751.1 906.8 1533.5
             
NET PRESENT VALUE                       
Net cash-flow  -4100.0 -362.4 632.3 723.0 819.8 923.2 1033.6 1201.4 1329.0 1382.2 1437.5
Annual pres value  -4100.0 -334.0 537.1 566.0 591.6 614.0 633.6 678.7 692.0 663.3 635.8
Tot pres value   1177.9                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -4100.0 -362.4 632.3 723.0 819.8 923.2 1033.6 1201.4 1329.0 1382.2 1437.5
Nom irr  12.9%           
Discounted net  -4100.0 -321.1 496.3 502.8 505.2 504.0 500.0 514.9 504.6 465.0 428.4
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 1177.9 9 12.9% 4         
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Calculation IRR of the project including the revenue from the sale of ERUs                                                Annex No. 16  

 
Calculations revenues and costs of the project in Polymeri JSC  with the effect  from ERUs 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

for 3300 Nm³/h Operat. without Interest Consum to NEC ConsumtionAAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ ERUs

 ThEUR   ThEUR 1000Nmі   ThEUR ThEUR ThEUR    ThEUR   ThEUR  ThEUR    ThEUR ThEUR ThEUR
2005 5403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 202.8 202.8
2006 0.0 459.3 0.0 0.0 0.0 0.0 459.3 0.0 0.0 0.0 608.4 202.8
2007 900.5 459.3 27060.0 3206.6 76.0 3282.6 3741.9 3075.0 0.0 1595.0 202.8 4872.8
2008 900.5 382.7 27060.0 3206.6 103.0 3309.6 3692.3 3075.0 0.0 1595.0 0.0 4670.0
2009 900.5 306.2 27060.0 3206.6 135.0 3341.6 3647.8 3075.0 0.0 1595.0 202.8 4872.8
2010 900.5 229.6 27060.0 3206.6 580.0 3786.6 4016.2 3075.0 0.0 1595.0 202.8 4872.8
2011 900.5 153.1 27060.0 3206.6 129.0 3335.6 3488.7 3075.0 0.0 1595.0 202.8 4872.8
2012 900.5 76.5 27060.0 3206.6 700.0 3906.6 3983.2 3075.0 0.0 1595.0 202.8 4872.8
2013 0.0 0.0 27060.0 3206.6 125.0 3331.6 3331.6 3075.0 0.0 1595.0 202.8 4872.8
2014 0.0 0.0 27060.0 3206.6 106.0 3312.6 3312.6 3075.0 0.0 1595.0 0.0 4670.0
2015 0.0 0.0 27060.0 3206.6 580.0 3786.6 3786.6 3075.0 0.0 1595.0 0.0 4670.0

Total 5403.0 2066.6 243540.0 28859.5 2534.0 31393.5 33460.1 27675.0 0.0 14355.0 2028.0 43652.4 `

 
       
 
 
 

The price of the reduced emissions is 6  EURO per ton CO2             
 
 
 

The average price of the annual electricity consumption is 38.0 EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49  EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is  13.9 EURO/MWht     
The annual capacity of the cogeneration istallation is  8200  h/year for every one.   
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 8            
Pos prof.impact, yrs: 2            
Net present value: 2519.7            
Int rate of return: 16.2%            
             
Max. cash-fl short-
fall: -5909.0            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  202.8 202.8 4872.8 4670.0 4872.8 4872.8 4872.8 4872.8 4872.8 4670.0 4670.0
Out-going payments  - -459.3 -3741.9 -3692.3 -3647.8 -4016.2 -3488.7 -3983.2 -3331.6 -3312.6 -3786.6
Investment  -5403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -5200.2 -256.5 1130.9 977.7 1225.0 856.6 1384.1 889.6 1541.2 1357.4 883.4
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -5200.2 -256.5 1130.9 977.7 1225.0 856.6 1384.1 889.6 1541.2 1357.4 883.4
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -5200.2 -266.8 1223.2 1099.8 1433.1 1042.2 1751.3 1170.7 2109.2 1932.0 1307.6
Interest  0.0 -442.0 -502.3 -441.0 -385.0 -295.9 -232.5 -103.4 -12.6 165.6 343.9
Net after interest  -5200.2 -708.8 720.9 658.8 1048.1 746.3 1518.9 1067.3 2096.6 2097.6 1651.5
Acc cash-flow   -5200.2 -5909.0 -5188.1 -4529.3 -3481.2 -2734.9 -1216.0 -148.7 1947.9 4045.4 5696.9
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -5200.2 -266.8 1223.2 1099.8 1433.1 1042.2 1751.3 1170.7 2109.2 1932.0 1307.6
+ Investment  5403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 0.0
Interest  0.0 -442.0 -502.3 -441.0 -385.0 -295.9 -232.5 -103.4 -12.6 165.6 343.9
Profit-impact:   202.8 -1309.1 120.6 58.5 447.8 146.0 918.5 467.0 1496.3 1497.2 1651.5
             
NET PRESENT VALUE                       
Net cash-flow  -5200.2 -266.8 1223.2 1099.8 1433.1 1042.2 1751.3 1170.7 2109.2 1932.0 1307.6
Annual pres value  -5200.2 -245.9 1039.0 861.0 1034.1 693.1 1073.5 661.3 1098.2 927.1 578.4
Tot pres value   2519.7                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -5200.2 -266.8 1223.2 1099.8 1433.1 1042.2 1751.3 1170.7 2109.2 1932.0 1307.6
Nom irr  16.2%           
Discounted net  -5200.2 -229.6 905.8 700.8 785.8 491.8 711.2 409.1 634.2 499.9 291.2
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 2519.7 8 16.2% 2         
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Calculations revenues and costs of the project in Kostenets HHI JSC  with the effect  from ERUs 
 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
 ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

for 3300 Nm³/h Operat. without Interest Consum to NEC Consumtio AAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ERUs

ThEUR ThEUR 1000mі ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR
2005 5752.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 143.4 143.4
2006 0.0 488.9 0.0 0.0 0.0 0.0 488.9 0.0 0.0 0.0 430.2 430.2
2007 958.7 488.9 27060.0 3206.6 76.0 3282.6 3771.5 2025.2 1728.0 1253.5 143.4 5150.1
2008 958.7 407.4 27060.0 3206.6 103.0 3309.6 3717.0 2046.4 1651.0 1294.4 0.0 4991.8
2009 958.7 325.9 27060.0 3206.6 135.0 3341.6 3667.6 2148.1 1471.0 1365.7 143.4 5128.2
2010 958.7 244.5 27060.0 3206.6 580.0 3786.6 4031.1 2200.6 1379.0 1410.6 143.4 5133.6
2011 958.7 163.0 27060.0 3206.6 129.0 3335.6 3498.6 2303.4 1198.0 1461.3 143.4 5106.1
2012 958.7 81.5 27060.0 3206.6 700.0 3906.6 3988.1 2306.0 1194.0 1461.3 143.4 5104.7
2013 0.0 0.0 27060.0 3206.6 125.0 3331.6 3331.6 2306.0 1194.0 1461.3 143.4 5104.7
2014 0.0 0.0 27060.0 3206.6 106.0 3312.6 3312.6 2306.0 1194.0 1461.3 0.0 4961.3
2015 0.0 0.0 27060.0 3206.6 580.0 3786.6 3786.6 2306.0 1194.0 1461.3 0.0 4961.3

Total 5752.0 2200.1 243540.0 28859.5 2534.0 31393.5 33593.6 19947.7 12203.0 12630.7 1434.0 46215.4

 
 
 
 
 

The price of the reduced emissions is 6  EURO per ton CO2             
 

 
 
 
 
 
 

The average price of the annual electricity consumption is 38 EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49 EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is  13.9 EURO/MWht     
The annual capacity of the cogeneration istallation is  8200 h/year for every one.
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 6            
Pos prof.impact, yrs: 2            
Net present value: 4084.9            
Int rate of return: 19.8%            
             
Max. cash-fl short-
fall: -6146.4            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  143.4 430.2 5150.1 4991.8 5128.2 5133.6 5106.1 5104.7 5104.7 4961.3 4961.3
Out-going payments  - -488.9 -3771.5 -3717.0 -3667.6 -4031.1 -3498.6 -3988.1 -3331.6 -3312.6 -3786.6
Investment  -5752.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -5608.6 -58.7 1378.6 1274.8 1460.6 1102.5 1607.5 1116.6 1773.1 1648.7 1174.7
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -5608.6 -58.7 1378.6 1274.8 1460.6 1102.5 1607.5 1116.6 1773.1 1648.7 1174.7
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -5608.6 -61.0 1491.1 1434.0 1708.7 1341.4 2034.0 1469.4 2426.6 2346.6 1738.8
Interest  0.0 -476.7 -522.4 -440.1 -355.6 -240.6 -147.1 13.3 139.4 357.5 587.3
Net after interest  -5608.6 -537.8 968.7 993.9 1353.1 1100.7 1886.9 1482.7 2566.0 2704.1 2326.2
Acc cash-flow   -5608.6 -6146.4 -5177.7 -4183.9 -2830.8 -1730.0 156.9 1639.6 4205.6 6909.7 9235.8
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -5608.6 -61.0 1491.1 1434.0 1708.7 1341.4 2034.0 1469.4 2426.6 2346.6 1738.8
+ Investment  5752.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 0.0
Interest  0.0 -476.7 -522.4 -440.1 -355.6 -240.6 -147.1 13.3 139.4 357.5 587.3
Profit-impact:   143.4 -1176.9 329.5 354.8 714.0 461.6 1247.8 843.6 1926.9 2065.0 2326.2
             
NET PRESENT VALUE                       
Net cash-flow  -5608.6 -61.0 1491.1 1434.0 1708.7 1341.4 2034.0 1469.4 2426.6 2346.6 1738.8
Annual pres value  -5608.6 -56.3 1266.6 1122.7 1233.0 892.1 1246.7 830.1 1263.5 1126.1 769.1
Tot pres value   4084.9                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -5608.6 -61.0 1491.1 1434.0 1708.7 1341.4 2034.0 1469.4 2426.6 2346.6 1738.8
Nom irr  19.8%           
Discounted net  -5608.6 -50.9 1038.3 833.3 828.6 542.8 686.8 414.0 570.6 460.4 284.7
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 4084.9 6 19.8% 2  
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                    Calculations revenues and costs of the project in Toplofikatsia Kazanlak  JSC  with the effect from ERUs 
 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

 Operat. without Interest Consum to NEC Consumtion AAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ ERUs

ThEUR ThEUR 1000mі ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR
2005 4329.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 76.8 76.8
2006 0.0 368.0 0.0 0.0 0.0 0.0 368.0 0.0 0.0 0.0 230.4 230.4
2007 721.5 368.0 17090.0 2025.2 1165.0 3190.2 3558.1 279.0 1488.0 2255.5 76.8 4099.3
2008 721.5 306.6 17090.0 2025.2 1139.0 3164.2 3470.8 281.0 1496.0 2293.5 0.0 4070.5
2009 721.5 245.3 17090.0 2025.2 1018.0 3043.2 3288.5 276.0 1494.0 2309.4 76.8 4156.2
2010 721.5 184.0 17090.0 2025.2 962.0 2987.2 3171.1 281.0 1500.0 2321.5 76.8 4179.3
2011 721.5 122.7 17090.0 2025.2 956.0 2981.2 3103.8 276.0 1494.0 2309.4 76.8 4156.2
2012 721.5 61.3 17090.0 2025.2 952.0 2977.2 3038.5 281.0 1500.0 2321.5 76.8 4179.3
2013 0.0 0.0 17090.0 2025.2 946.0 2971.2 2971.2 276.0 1494.0 2309.4 76.8 4156.2
2014 0.0 0.0 17090.0 2025.2 936.0 2961.2 2961.2 281.0 1500.0 2321.5 0.0 4102.5
2015 0.0 0.0 17090.0 2025.2 930.0 2955.2 2955.2 276.0 1494.0 2309.4 0.0 4079.4

Total 4329.0 1655.8 153810.0 18226.5 9004.0 27230.5 28886.3 2507.0 13460.0 20751.1 768.0 37486.1

 
 
 
 
 

The price of the reduced emissions is 6  EURO per ton CO2             
 
 
 
 
 
 

The average price of the annual electricity consumption is  37 EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49  EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is  26.5 EURO/MWht     
The annual capacity of the cogeneration istallation is  6250  h/year for every one.
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 8            
Pos prof.impact, yrs: 4            
Net present value: 2213.8            
Int rate of return: 16.1%            
             
Max. cash-fl short-
fall: -4756.7            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  76.8 230.4 4099.3 4070.5 4156.3 4179.3 4156.2 4179.3 4156.2 4102.5 4079.4
Out-going payments  - -368.0 -3558.1 -3470.8 -3288.5 -3171.1 -3103.8 -3038.5 -2971.2 -2961.2 -2955.2
Investment  -4329.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -4252.2 -137.6 541.2 599.7 867.8 1008.2 1052.4 1140.8 1185.0 1141.3 1124.2
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -4252.2 -137.6 541.2 599.7 867.8 1008.2 1052.4 1140.8 1185.0 1141.3 1124.2
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -4252.2 -143.1 585.4 674.6 1015.2 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
Interest  0.0 -361.4 -404.3 -388.9 -364.7 -309.4 -231.4 -137.9 -22.0 114.0 261.8
Net after interest  -4252.2 -504.5 181.0 285.6 650.5 917.3 1100.2 1363.3 1599.8 1738.4 1925.9
Acc cash-flow   -4252.2 -4756.7 -4575.7 -4290.1 -3639.5 -2722.2 -1622.0 -258.7 1341.1 3079.5 5005.4
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -4252.2 -143.1 585.4 674.6 1015.2 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
+ Investment  4329.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 0.0
Interest  0.0 -361.4 -404.3 -388.9 -364.7 -309.4 -231.4 -137.9 -22.0 114.0 261.8
Profit-impact:   76.8 -985.5 -300.0 -195.4 169.5 436.3 619.2 882.3 1118.8 1257.4 1925.9
             
NET PRESENT VALUE                       
Net cash-flow  -4252.2 -143.1 585.4 674.6 1015.2 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
Annual pres value  -4252.2 -131.9 497.2 528.1 732.5 815.8 816.2 848.1 844.4 779.5 736.0
Tot pres value   2213.8                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -4252.2 -143.1 585.4 674.6 1015.2 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
Nom irr  16.1%           
Discounted net  -4252.2 -123.3 434.6 431.5 559.5 582.5 544.9 529.3 492.7 425.2 375.3
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 2213.8 8 16.1% 4         
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                     Calculations revenues and costs of the project in Toplofikatsia Yambol JSC with the effect from  ERUs 
 
 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

Operat. without Interest Consum to NEC Consumtion AAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ ERUs

ThEUR ThEUR 1000mі ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR
2005 4100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 114.0 114.0
2006 0.0 348.5 0.0 0.0 0.0 0.0 348.5 0.0 0.0 0.0 342.0 342.0
2007 683.3 348.5 10995.0 1302.9 170.0 1472.9 1821.4 119.0 1044.0 1243.0 114.0 2520.0
2008 683.3 290.4 10995.0 1302.9 170.0 1472.9 1763.3 119.0 1044.0 1243.0 0.0 2406.0
2009 683.3 232.3 10995.0 1302.9 170.0 1472.9 1705.2 119.0 1044.0 1243.0 114.0 2520.0
2010 683.3 174.3 10995.0 1302.9 170.0 1472.9 1647.2 119.0 1044.0 1243.0 114.0 2520.0
2011 683.3 116.2 10995.0 1302.9 170.0 1472.9 1589.1 119.0 1044.0 1243.0 114.0 2520.0
2012 683.3 58.1 10995.0 1302.9 132.0 1434.9 1493.0 119.0 1044.0 1243.0 114.0 2520.0
2013 0.0 0.0 10995.0 1302.9 132.0 1434.9 1434.9 119.0 1044.0 1243.0 114.0 2520.0
2014 0.0 0.0 10995.0 1302.9 132.0 1434.9 1434.9 119.0 1044.0 1243.0 0.0 2406.0
2015 0.0 0.0 10995.0 1302.9 132.0 1434.9 1434.9 119.0 1044.0 1243.0 0.0 2406.0

Total 4100.0 1568.3 98955.0 11726.2 1378.0 13104.2 14672.4 1071.0 9396.0 11187.0 1140.0 22794.0

 
 
 
 
 

The price of the reduced emissions is 6 EURO per ton CO2             
 
 
 
 
 

The average price of the annual electricity consumption is  39  EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49 EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is 25.8  EURO/MWht     
The annual capacity of the cogeneration istallation is  8000  h/year for every one.   
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 7            
Pos prof.impact, yrs: 4            
Net present value: 2167.4            
Int rate of return: 16.9%            
             
Max. cash-fl short-
fall: -4331.6            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  114.0 342.0 2520.0 2406.0 2520.0 2520.0 2520.0 2520.0 2520.0 2406.0 2406.0
Out-going payments  - -348.5 -1821.4 -1763.3 -1705.2 -1647.2 -1589.1 -1493.0 -1434.9 -1434.9 -1434.9
Investment  -4100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -3986.0 -6.5 698.6 642.7 814.8 872.8 930.9 1027.0 1085.1 971.1 971.1
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -3986.0 -6.5 698.6 642.7 814.8 872.8 930.9 1027.0 1085.1 971.1 971.1
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -3986.0 -6.8 755.6 723.0 953.2 1061.9 1177.9 1351.5 1485.0 1382.2 1437.5
Interest  0.0 -338.8 -368.2 -335.3 -302.3 -247.0 -177.7 -92.7 14.3 141.8 271.3
Net after interest  -3986.0 -345.6 387.4 387.7 650.9 814.9 1000.2 1258.8 1499.3 1523.9 1708.8
Acc cash-flow   -3986.0 -4331.6 -3944.1 -3556.5 -2905.5 -2090.6 -1090.4 168.3 1667.7 3191.6 4900.4
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -3986.0 -6.8 755.6 723.0 953.2 1061.9 1177.9 1351.5 1485.0 1382.2 1437.5
+ Investment  4100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 0.0
Interest  0.0 -338.8 -368.2 -335.3 -302.3 -247.0 -177.7 -92.7 14.3 141.8 271.3
Profit-impact:   114.0 -801.1 -68.1 -67.9 195.3 359.4 544.6 803.2 1043.8 1068.4 1708.8
             
NET PRESENT VALUE                       
Net cash-flow  -3986.0 -6.8 755.6 723.0 953.2 1061.9 1177.9 1351.5 1485.0 1382.2 1437.5
Annual pres value  -3986.0 -6.2 641.9 566.0 687.8 706.2 722.0 763.5 773.2 663.3 635.8
Tot pres value   2167.4                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -3986.0 -6.8 755.6 723.0 953.2 1061.9 1177.9 1351.5 1485.0 1382.2 1437.5
Nom irr  16.9%           
Discounted net  -3986.0 -5.8 553.3 453.1 511.2 487.3 462.6 454.2 427.1 340.2 302.8
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 2167.4 7 16.9% 4         
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Calculation IRR of the project including the revenue from the sale of AAUs and ERUs                       Annex No. 17  
 
 

                                Calculations revenues and costs of the project in Polymeri JSC  with the effect from AAUs and ERUs 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

 Operat. without Interest Consum to NEC ConsumtionAAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ ERUs

 ThEUR   ThEUR 1000Nmі   ThEUR ThEUR ThEUR    ThEUR   ThEUR  ThEUR    ThEUR ThEUR ThEUR
2005 5403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 202.8 202.8
2006 0.0 459.3 0.0 0.0 0.0 0.0 459.3 0.0 0.0 0.0 608.4 608.4
2007 900.5 459.3 27060.0 3206.6 76.0 3282.6 3741.9 3075.0 0.0 1595.0 202.8 4872.8
2008 900.5 382.7 27060.0 3206.6 103.0 3309.6 3692.3 3075.0 0.0 1595.0 444.0 5114.0
2009 900.5 306.2 27060.0 3206.6 135.0 3341.6 3647.8 3075.0 0.0 1595.0 202.8 4872.8
2010 900.5 229.6 27060.0 3206.6 580.0 3786.6 4016.2 3075.0 0.0 1595.0 202.8 4872.8
2011 900.5 153.1 27060.0 3206.6 129.0 3335.6 3488.7 3075.0 0.0 1595.0 202.8 4872.8
2012 900.5 76.5 27060.0 3206.6 700.0 3906.6 3983.2 3075.0 0.0 1595.0 202.8 4872.8
2013 0.0 0.0 27060.0 3206.6 125.0 3331.6 3331.6 3075.0 0.0 1595.0 202.8 4872.8
2014 0.0 0.0 27060.0 3206.6 106.0 3312.6 3312.6 3075.0 0.0 1595.0 0.0 4670.0
2015 0.0 0.0 27060.0 3206.6 580.0 3786.6 3786.6 3075.0 0.0 1595.0 0.0 4670.0

Total 5403.0 2066.6 243540.0 28859.5 2534.0 31393.5 33460.1 27675.0 0.0 14355.0 2472.0 44502.0

 
 
 
 
                                                     

The price of the reduced emissions is 6 EURO per ton CO2      
 

The average price of the annual electricity consumption is 38.0 EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49  EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is  13.9 EURO/MWht     
The annual capacity of the cogeneration istallation is  8200  h/year for every one.   
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 6            
Pos prof.impact, yrs: 2            
Net present value: 3299.5            
Int rate of return: 19.1%            
             
Max. cash-fl short-
fall: -5487.2            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  202.8 608.4 4872.8 5114.0 4872.8 4872.8 4872.8 4872.8 4872.8 4670.0 4670.0
Out-going payments  - -459.3 -3741.9 -3692.3 -3647.8 -4016.2 -3488.7 -3983.2 -3331.6 -3312.6 -3786.6
Investment  -5403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -5200.2 149.1 1130.9 1421.7 1225.0 856.6 1384.1 889.6 1541.2 1357.4 883.4
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -5200.2 149.1 1130.9 1421.7 1225.0 856.6 1384.1 889.6 1541.2 1357.4 883.4
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -5200.2 155.1 1223.2 1599.2 1433.1 1042.2 1751.3 1170.7 2109.2 1932.0 1307.6
Interest  0.0 -442.0 -466.4 -402.1 -300.3 -204.0 -132.8 4.8 104.7 292.9 482.0
Net after interest  -5200.2 -287.0 756.8 1197.1 1132.8 838.1 1618.5 1175.4 2213.9 2224.9 1789.6
Acc cash-flow   -5200.2 -5487.2 -4730.4 -3533.2 -2400.5 -1562.3 56.2 1231.6 3445.5 5670.4 7460.0
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -5200.2 155.1 1223.2 1599.2 1433.1 1042.2 1751.3 1170.7 2109.2 1932.0 1307.6
+ Investment  5403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 -600.3 0.0
Interest  0.0 -442.0 -466.4 -402.1 -300.3 -204.0 -132.8 4.8 104.7 292.9 482.0
Profit-impact:   202.8 -887.3 156.4 596.8 532.4 237.8 1018.2 575.1 1613.6 1624.5 1789.6
             
NET PRESENT VALUE                       
Net cash-flow  -5200.2 155.1 1223.2 1599.2 1433.1 1042.2 1751.3 1170.7 2109.2 1932.0 1307.6
Annual pres value  -5200.2 142.9 1039.0 1252.0 1034.1 693.1 1073.5 661.3 1098.2 927.1 578.4
Tot pres value   3299.5                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -5200.2 155.1 1223.2 1599.2 1433.1 1042.2 1751.3 1170.7 2109.2 1932.0 1307.6
Nom irr  19.1%           
Discounted net  -5200.2 130.2 862.8 947.3 713.0 435.4 614.5 345.0 522.0 401.6 228.3
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 3299.5 6 19.1% 2         
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     Calculations revenues and costs of the project in Kostenets HHI JSC  with the effect from AAUs and ERUs 
 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
 ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

for 3300 Nm³/h Operat. without Interest Consum to NEC Consumtio AAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ERUs

ThEUR ThEUR 1000mі ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR
2005 5752.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 143.4 143.4
2006 0.0 488.9 0.0 0.0 0.0 0.0 488.9 0.0 0.0 0.0 430.2 430.2
2007 958.7 488.9 27060.0 3206.6 76.0 3282.6 3771.5 2025.2 1728.0 1253.5 143.4 5150.1
2008 958.7 407.4 27060.0 3206.6 103.0 3309.6 3717.0 2046.4 1651.0 1294.4 312.0 5303.8
2009 958.7 325.9 27060.0 3206.6 135.0 3341.6 3667.6 2148.1 1471.0 1365.7 143.4 5128.2
2010 958.7 244.5 27060.0 3206.6 580.0 3786.6 4031.1 2200.6 1379.0 1410.6 143.4 5133.6
2011 958.7 163.0 27060.0 3206.6 129.0 3335.6 3498.6 2303.4 1198.0 1461.3 143.4 5106.1
2012 958.7 81.5 27060.0 3206.6 700.0 3906.6 3988.1 2306.0 1194.0 1461.3 143.4 5104.7
2013 0.0 0.0 27060.0 3206.6 125.0 3331.6 3331.6 2306.0 1194.0 1461.3 143.4 5104.7
2014 0.0 0.0 27060.0 3206.6 106.0 3312.6 3312.6 2306.0 1194.0 1461.3 0.0 4961.3
2015 0.0 0.0 27060.0 3206.6 580.0 3786.6 3786.6 2306.0 1194.0 1461.3 0.0 4961.3

Total 5752.0 2200.1 243540.0 28859.5 2534.0 31393.5 33593.6 19947.7 12203.0 12630.7 1746.0 46527.4

 
 
 
 
 

The price of the reduced emissions is 6 EURO per ton CO2             
 
 
 
 
 

The average price of the annual electricity consumption is 38 EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49 EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is  13.9 EURO/MWht     
The annual capacity of the cogeneration istallation is  8200 h/year for every one.   
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 6            
Pos prof.impact, yrs: 2            
Net present value: 4359.6            
Int rate of return: 20.7%            
             
Max. cash-fl short-
fall: -6146.4            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  143.4 430.2 5150.1 5303.8 5128.2 5133.6 5106.1 5104.7 5104.7 4961.3 4961.3
Out-going payments  - -488.9 -3771.5 -3717.0 -3667.6 -4031.1 -3498.6 -3988.1 -3331.6 -3312.6 -3786.6
Investment  -5752.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -5608.6 -58.7 1378.6 1586.8 1460.6 1102.5 1607.5 1116.6 1773.1 1648.7 1174.7
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -5608.6 -58.7 1378.6 1586.8 1460.6 1102.5 1607.5 1116.6 1773.1 1648.7 1174.7
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -5608.6 -61.0 1491.1 1784.9 1708.7 1341.4 2034.0 1469.4 2426.6 2346.6 1738.8
Interest  0.0 -476.7 -522.4 -440.1 -325.8 -208.3 -111.9 51.4 180.7 402.3 636.0
Net after interest  -5608.6 -537.8 968.7 1344.8 1382.9 1133.1 1922.1 1520.8 2607.3 2748.9 2374.8
Acc cash-flow   -5608.6 -6146.4 -5177.7 -3832.9 -2450.0 -1316.9 605.2 2126.0 4733.3 7482.2 9857.1
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -5608.6 -61.0 1491.1 1784.9 1708.7 1341.4 2034.0 1469.4 2426.6 2346.6 1738.8
+ Investment  5752.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 -639.1 0.0
Interest  0.0 -476.7 -522.4 -440.1 -325.8 -208.3 -111.9 51.4 180.7 402.3 636.0
Profit-impact:   143.4 -1176.9 329.5 705.7 743.8 494.0 1283.0 881.7 1968.2 2109.8 2374.8
             
NET PRESENT VALUE                       
Net cash-flow  -5608.6 -61.0 1491.1 1784.9 1708.7 1341.4 2034.0 1469.4 2426.6 2346.6 1738.8
Annual pres value  -5608.6 -56.3 1266.6 1397.4 1233.0 892.1 1246.7 830.1 1263.5 1126.1 769.1
Tot pres value   4359.6                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -5608.6 -61.0 1491.1 1784.9 1708.7 1341.4 2034.0 1469.4 2426.6 2346.6 1738.8
Nom irr  20.7%           
Discounted net  -5608.6 -50.6 1023.9 1015.6 805.7 524.1 658.5 394.2 539.5 432.3 265.4
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 4359.6 6 20.7% 2         
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          Calculations revenues and costs of the project in Toplofikatsia Kazanlak  JSC  with the effect from AAUs and ERUs 
 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

for 3300 Nm³/h Operat. without Interest Consum to NEC Consumtion AAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ ERUs

ThEUR ThEUR 1000mі ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR

2005 4329.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 76.8 76.8
2006 0.0 368.0 0.0 0.0 0.0 0.0 368.0 0.0 0.0 0.0 230.4 230.4
2007 721.5 368.0 17090.0 2025.2 1165.0 3190.2 3558.1 279.0 1488.0 2255.5 76.8 4099.3
2008 721.5 306.6 17090.0 2025.2 1139.0 3164.2 3470.8 281.0 1496.0 2293.5 168.0 4238.5

2009 721.5 245.3 17090.0 2025.2 1018.0 3043.2 3288.5 276.0 1494.0 2309.4 76.8 4156.2

2010 721.5 184.0 17090.0 2025.2 962.0 2987.2 3171.1 281.0 1500.0 2321.5 76.8 4179.3

2011 721.5 122.7 17090.0 2025.2 956.0 2981.2 3103.8 276.0 1494.0 2309.4 76.8 4156.2

2012 721.5 61.3 17090.0 2025.2 952.0 2977.2 3038.5 281.0 1500.0 2321.5 76.8 4179.3

2013 0.0 0.0 17090.0 2025.2 946.0 2971.2 2971.2 276.0 1494.0 2309.4 76.8 4156.2
2014 0.0 0.0 17090.0 2025.2 936.0 2961.2 2961.2 281.0 1500.0 2321.5 0.0 4102.5
2015 0.0 0.0 17090.0 2025.2 930.0 2955.2 2955.2 276.0 1494.0 2309.4 0.0 4079.4

Total 4329.0 1655.8 153810.0 18226.5 9004.0 27230.5 28886.3 2507.0 13460.0 20751.1 936.0 37654.1

 
 
 
 
 

The price of the reduced emissions is 6 EURO per ton CO2             
 
 
 
 
 
 

The average price of the annual electricity consumption is  37 EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49  EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is  26.5 EURO/MWht     
The annual capacity of the cogeneration istallation is  6250  h/year for every one.   
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 7            
Pos prof.impact, yrs: 4            
Net present value: 2361.7            
Int rate of return: 16.6%            
             
Max. cash-fl short-
fall: -4756.7            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  76.8 230.4 4099.3 4238.5 4156.2 4179.3 4156.2 4179.3 4156.2 4102.5 4079.4
Out-going payments  - -368.0 -3558.1 -3470.8 -3288.5 -3171.1 -3103.8 -3038.5 -2971.2 -2961.2 -2955.2
Investment  -4329.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -4252.2 -137.6 541.2 767.7 867.7 1008.2 1052.4 1140.8 1185.0 1141.3 1124.2
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -4252.2 -137.6 541.2 767.7 867.7 1008.2 1052.4 1140.8 1185.0 1141.3 1124.2
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C A L C U L A T I O N S, C M 
V            
             
CASH-FLOW/PAY-BACK                       
Net cash-flow  -4252.2 -143.1 585.4 863.6 1015.1 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
Interest  0.0 -361.4 -404.3 -388.9 -348.6 -291.9 -212.5 -117.4 0.3 138.1 288.0
Net after interest  -4252.2 -504.5 181.0 474.6 666.5 934.7 1119.1 1383.9 1622.0 1762.6 1952.0
Acc cash-flow   -4252.2 -4756.7 -4575.7 -4101.1 -3434.6 -2499.9 -1380.8 3.1 1625.1 3387.7 5339.7
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -4252.2 -143.1 585.4 863.6 1015.1 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
+ Investment  4329.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 -481.0 0.0
Interest  0.0 -361.4 -404.3 -388.9 -348.6 -291.9 -212.5 -117.4 0.3 138.1 288.0
Profit-impact:   76.8 -985.5 -300.0 -6.4 185.5 453.7 638.1 902.9 1141.0 1281.6 1952.0
             
NET PRESENT VALUE                       
Net cash-flow  -4252.2 -143.1 585.4 863.6 1015.1 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
Annual pres value  -4252.2 -131.9 497.2 676.1 732.5 815.8 816.2 848.1 844.4 779.5 736.0
Tot pres value   2361.7                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -4252.2 -143.1 585.4 863.6 1015.1 1226.6 1331.6 1501.2 1621.8 1624.4 1664.1
Nom irr  16.6%           
Discounted net  -4252.2 -122.7 430.5 544.6 549.0 569.0 529.7 512.1 474.4 407.5 358.0
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 2361.7 7 16.6% 4         
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      Calculations revenues and costs of the project in Toplofikatsia Yambol JSC with the effect from  AAUs and ERUs 
 
 

 

Costs Revenues
Invest Interest Average Annual Mainte Total Total Electri Electri Thermal CO2 Total

 Ye ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual
ars Credit 8.50% Consumption and Costs Costs Annual sold Annual Incomes Revenues

 Operat. without Interest Consum to NEC Consumtion AAUs
price 118.5 Costs the Included ption /Sold to and
EUR/1000Nmі Credit consumers/ ERUs

ThEUR ThEUR 1000mі ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR ThEUR
2005 4100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 114.0 114.0
2006 0.0 348.5 0.0 0.0 0.0 0.0 348.5 0.0 0.0 0.0 342.0 342.0
2007 683.3 348.5 10995.0 1302.9 170.0 1472.9 1821.4 119.0 1044.0 1243.0 114.0 2520.0
2008 683.3 290.4 10995.0 1302.9 170.0 1472.9 1763.3 119.0 1044.0 1243.0 252.0 2658.0
2009 683.3 232.3 10995.0 1302.9 170.0 1472.9 1705.2 119.0 1044.0 1243.0 114.0 2520.0
2010 683.3 174.3 10995.0 1302.9 170.0 1472.9 1647.2 119.0 1044.0 1243.0 114.0 2520.0
2011 683.3 116.2 10995.0 1302.9 170.0 1472.9 1589.1 119.0 1044.0 1243.0 114.0 2520.0
2012 683.3 58.1 10995.0 1302.9 132.0 1434.9 1493.0 119.0 1044.0 1243.0 114.0 2520.0
2013 0.0 0.0 10995.0 1302.9 132.0 1434.9 1434.9 119.0 1044.0 1243.0 114.0 2520.0
2014 0.0 0.0 10995.0 1302.9 132.0 1434.9 1434.9 119.0 1044.0 1243.0 0.0 2406.0
2015 0.0 0.0 10995.0 1302.9 132.0 1434.9 1434.9 119.0 1044.0 1243.0 0.0 2406.0

Total 4100.0 1568.3 98955.0 11726.2 1378.0 13104.2 14672.4 1071.0 9396.0 11187.0 1392.0 23046.0

 
 
 
 
 

The price of the reduced emissions is 6 EURO per ton CO2             
 
 
 
 
 
 

The average price of the annual electricity consumption is  39  EURO/Mwhe    
The average price of the annual electricity sold to NEC is  49 EURO/Mwhe    
The average price of the annual thermal energy consumption or sold to customers is 25.8  EURO/MWht     
The annual capacity of the cogeneration istallation is  8000  h/year for every one.   
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ProCalc             

Prerequisites 
 
            

Unit: 
ths. 

EUR            
Indata, FMV or 
CMV: FMV            
Nominell opp cost: 8.5%            
>>Real opp cost: 4.3%            
Inflation: 4.0%            
Calc. time (Yrs): 11            
Depreciation time: 9            
Pmt/yr:end=0, 
succ=1 0            

Output            
Pay-back-time: 7            
Pos prof.impact, yrs: 3            
Net present value: 2389.3            
Int rate of return: 17.8%            
             
Max. cash-fl short-
fall: -4331.6            
             

Year:  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
    0 1 2 3 4 5 6 7 8 9 10
I N D A T A FMV            

SUM             
In-coming payments  114.0 342.0 2520.0 2658.0 2520.0 2520.0 2520.0 2520.0 2520.0 2406.0 2406.0
Out-going payments  - -348.5 -1821.4 -1763.3 -1705.2 -1647.2 -1589.1 -1493.0 -1434.9 -1434.9 -1434.9
Investment  -4100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow  -3986.0 -6.5 698.6 894.7 814.8 872.8 930.9 1027.0 1085.1 971.1 971.1
Occ int to end year  - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Net cash-flow at end of year -3986.0 -6.5 698.6 894.7 814.8 872.8 930.9 1027.0 1085.1 971.1 971.1
             
             
C A L C U L A T I O N S, C M 
V            
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CASH-FLOW/PAY-BACK                       
Net cash-flow  -3986.0 -6.8 755.6 1006.4 953.2 1061.9 1177.9 1351.5 1485.0 1382.2 1437.5
Interest  0.0 -338.8 -368.2 -335.3 -278.2 -220.8 -149.3 -61.9 47.7 178.0 310.6
Net after interest  -3986.0 -345.6 387.4 671.2 675.0 841.1 1028.5 1289.6 1532.7 1560.2 1748.1
Acc cash-flow   -3986.0 -4331.6 -3944.1 -3273.0 -2598.0 -1756.9 -728.4 561.2 2093.9 3654.1 5402.1
             
* * * PROFIT-IMPACT * *                       
Net cash-flow  -3986.0 -6.8 755.6 1006.4 953.2 1061.9 1177.9 1351.5 1485.0 1382.2 1437.5
+ Investment  4100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Depreciation:  0.0 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 -455.6 0.0
Interest  0.0 -338.8 -368.2 -335.3 -278.2 -220.8 -149.3 -61.9 47.7 178.0 310.6
Profit-impact:   114.0 -801.1 -68.1 215.6 219.4 385.5 573.0 834.0 1077.2 1104.6 1748.1
             
NET PRESENT VALUE                       
Net cash-flow  -3986.0 -6.8 755.6 1006.4 953.2 1061.9 1177.9 1351.5 1485.0 1382.2 1437.5
Annual pres value  -3986.0 -6.2 641.9 787.9 687.8 706.2 722.0 763.5 773.2 663.3 635.8
Tot pres value   2389.3                     
             
INTERNAL RATE OF RET.                      
Net cash-flow  -3986.0 -6.8 755.6 1006.4 953.2 1061.9 1177.9 1351.5 1485.0 1382.2 1437.5
Nom irr  17.8%           
Discounted net  -3986.0 -5.7 544.6 615.8 495.2 468.3 441.0 429.6 400.8 316.7 279.6
Tot disc net   0.0                     
             
             
Preparation for sensivityanalysis           
             

Basecalculation: 
Pres 

val Payback Irr 
Prof 
imp         

 2389.3 7 17.8% 3         
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                                              Stakeholders Atitude Letters                                  Annex No.18 
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BULGARGAZ PLC 
 
24-06.303-18.02.2005 
 
To the attention of Mr.Nikolay Banev 
Financial Industrial Concern AKB Fores Plc. 
 
Dear Mr.Banev, 
 
Bulgargaz Plc states its principal positive attitude for the implementation of co-generation installations in 
your factories Polimery Plc, Kostenec HHI Plc, Toplofikazia Yambol Plc, Toploficazia Kazanluk Plc. 
The implementation of such kind of co-generations significantly contributes to: 

- The improvement of the efficiency during the production of electricity and heat energy while using 
natural gas 

- The increasing of the share of the combined produced energy according to the Energy Strategy of 
the Government of Republic of Bulgaria 

- The extension of the conveying and distribution network of natural fuel and the increasing of the 
consumption of natural gas in the country. 

Bulgargaz Plc will consider carefully its possibilities to support the projects at Polimery Plc, Kostenec HHI 
Plc, Toplofikazia Yambol Plc, Toploficazia Kazanluk Plc. Regarding the part of supplying with natural gas 
of the co-generation installations according to the construction of the pipelines with high pressure and 
automatic gas-distributing stations in reference to the investment plans of their construction and the 
operative Energy law. 

The possible points for feeding of natural gas from the high-way gas-main for the offered consumers are: 

- for Polimery Plc – gas-distribution station – Devnya 
- for Kostenec HHI Plc – gas station 100 m from the high-way gas-main Du 700 
- for Toplofikacia Kazanluk Plc – gas distribution station – Kalitinovo 
- Toplofikacia Yambol Plc is supplied with natural gas. 

 

 

Regards, 

 

Kiril Gegov 

Main Executive Director 
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                                                         Polymeri JSC 
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                                                          Kostenets HHi JSC 
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(Translation from Bulgarian) 
           Seal: 

 KOSTENEC HHI 
JOINT-STOCK COMPANY 
the town of KOSTENEC 

Ref. No.: 004/February 22nd, 2005 
KOSTENEC MUNICIPAL ADMINISTRATION 

the town of Kostenec, 2, Ivan Vazov St., tel./fax: 07142/32-34, e-mail: kostenetz_adm@yahoo.com 
 

REPUBLIC OF BULGARIA 
KOSTENEC MUNICIPALITY 

P. CODE 2030 TEL. 2308 
Ref. No.:   69-01-3  
February 22nd, 2005 

KOSTENEC, SOFIA-DISTRICT 

 TO THE DIRECTOR 
OF KOSTENEC HHI AD 
THE TOWN OF KOSTENEC 
 

 
To: Your ref. No.: A-103/17.02.2005 
 
RE: “Gas co-generator of electric and thermal power at KOSTENEC HHI AD” Investment Project 
 

DEAR DIRECTOR, 
 

Having got acquainted with your intention, expressed in the abovementioned letter, of implementing a 
“Gas co-generator of electric and thermal power at KOSTENEC HHI AD” Investment Project, and taking 
into account the development prospects for the Kostenec Municipality, and for the whole region with view to the 
full EU membership of Bulgaria; 

in line with the sustainable development principles – for development ensuring favourable environment for 
the future generation; 

in line with the goals set with the National Power Strategy for emission and greenhouse gas reduction and 
for improvement of the power efficiency in this country; 

in harmony with the long-lasting and mutually beneficial partnership between KOSTENEC HHI AD and 
the Kostenec Municipality; 

taking into account the direct benefits for the population and the business companies from the successful 
implementation of the Kostenec Gasification Project, namely: utilization of high efficiency, environment-friendly 
fuels in the households and in industry, improvement of the regional infrastructure, cleaner environment, new 
workplaces, and as a result of that – improvement of the economic status and the living standards in the region; 

we believe, that the construction of the co-generator facility in the Company you manage would 
significantly contribute to the prosperity of the town of Kostenec, and 
  

WE DO NOT OBJECT 
 

against the implementation of the “Gas co-generator of electric and thermal power at KOSTENEC HHI AD” 
Investment Project in the territory of Kostenec Municipality. 
  

(Round seal of the 
Lord Major, 

Kostenec Municipality) 

 
GOSPODIN ZASHEV,  (Sgd. ill.) 

LORD MAYOR OF KOSTENEC MUNICIPALITY 
 

I undersigned,     , do hereby certify that this is a true and correct translation I have made from Bulgarian into English of the 
document “Letter with ref. No.: 004/February 22nd, 2005” attached hereto. The translation contains 1 page. 
Sworn translator:    

Elena Mihaylova Zaharieva, personal number 5601226694                
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                                 Belopaper LTD , Kostenets 
 
 
 

(Translation from Bulgarian) 
 

To the Director 
of Kostenec HHI AD 
the town of KOSTENEC 

 
Re.: Your ref. No.:    A-114/23.02.2005 
 
 
Dear Director, 
 
We reviewed your idea of Investment Project for  
 

“Gas co-generator of electric and thermal power at KOSTENEC HHI AD” 
 
and 
taking into account the development prospects for the region in which our companies are located, namely: 
 
the possibility for forthcoming gasification of the town of Kostenec and construction of gas-distribution 
network, as a result of which our company would significantly raise its power efficiency and would lower 
its power-related expenses, 
 
in parallel with that to develop its business and to establish new workplaces, 
 
and to help for the attainment of favourable environment for the local population, 
 
in the context of the long-lasting partnership between our two companies, 
 
we believe that the construction of the co-generator facility would not only contribute to the prosperity of 
the Company you manage, but to the prosperity of our Company and of the town of Kostenec as a whole. 
 

WE DO NOT OBJECT 
 

against the implementation of the Gas Co-Generator Investment Project at KOSTENEC HHI AD. 
 

 Yours sincerely,     (Sgd. ill.) 

D. Todorov 
(Round seal of 

Belopaper, 
Kostenec) 

 
 
 
 
 

I undersigned,     , do hereby certify that this is a true and correct translation I have made from Bulgarian into English of the 
document “Letter from Belopaper, Kostenec ” attached hereto. The translation contains 1 page. 
Sworn translator:    

Elena Mihaylova Zaharieva, personal number 5601226694                
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                                                   Aktiv Komers LTD, Kostenets 
 

(Translation from Bulgarian) 
Model 

 
 

To the Director 
of Kostenec HHI AD 
the town of Kostenec 

Seal:   

Re.: Your ref. No.:   46/23.02.2005 
 

 KOSTENEC HHI 
JOINT-STOCK COMPANY 

Inc. No.: 008/February 23rd, 2005 
the town of KOSTENEC 

Dear Director, 
 
We reviewed your idea of Investment Project for  
 

“Gas co-generator of electric and thermal power at KOSTENEC HHI AD” 
 
and 
taking into account the development prospects for the region in which our companies are located, namely: 
 
the possibility for forthcoming gasification of the town of Kostenec and construction of gas-distribution 
network, as a result of which our company would significantly raise its power efficiency and would lower 
its power-related expenses, 
 
in parallel with that to develop its business and to establish new workplaces, 
 
and to help for the attainment of favourable environment for the local population, 
 
in the context of the long-lasting partnership between our two companies, 
 
we believe that the construction of the co-generator facility would not only contribute to the prosperity of 
the Company you manage, but to the prosperity of our Company and of the town of Kostenec as a whole. 
 

WE DO NOT OBJECT 
 

against the implementation of the Gas Co-Generator Investment Project at KOSTENEC HHI AD. 
 
 (Oval seal of 

Activ Comers EOOD, 
 Kostenec Branch) 

 

Yours sincerely,  (Sgd. ill.)  
    M. Angelov – Manager  
  /Name, office, seal/ 

 
 
 

I undersigned,     , do hereby certify that this is a true and correct translation I have made from Bulgarian into English of the 
document “Letter with Inc. No.: 008/February 23rd, 2005” attached hereto. The translation contains 1 page. 
Sworn translator:    

Elena Mihaylova Zaharieva, personal number 5601226694                
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(Translation from Bulgarian) 
 

      BULKOST LTD 
The town of KOSTENEC 
Ref. No.:   52   
February 23rd, 2005  To the Director 

of Kostenec HHI AD 
the town of KOSTENEC 

Seal:   

Re.: Your ref. No.:  A-109/23.02.2005 
 

 KOSTENEC HHI 
JOINT-STOCK COMPANY 

Inc. No.: 006/February 23rd, 2005 
the town of KOSTENEC 

 
 
Dear Director, 
 
We reviewed your idea of Investment Project for  
 

“Gas co-generator of electric and thermal power at KOSTENEC HHI AD” 
 
and 
taking into account the development prospects for the region in which our companies are located, namely: 
 
the possibility for forthcoming gasification of the town of Kostenec and construction of gas-distribution 
network, as a result of which our company would significantly raise its power efficiency and would lower 
its power-related expenses, 
 
in parallel with that to develop its business and to establish new workplaces, 
 
and to help for the attainment of favourable environment for the local population, 
 
in the context of the long-lasting partnership between our two companies, 
 
we believe that the construction of the co-generator facility would not only contribute to the prosperity of 
the Company you manage, but to the prosperity of our Company and of the town of Kostenec as a whole. 
 

WE DO NOT OBJECT 
 

against the implementation of the Gas Co-Generator Investment Project at KOSTENEC HHI AD. 
 
 (Round seal of 

Bulkost Ltd., 
 Kostenec) 

 

Yours sincerely, Dipl. Eng. G. Kitov 
   (Sgd. ill.)    
      /name, office, seal/ 

       
 

I undersigned,     , do hereby certify that this is a true and correct translation I have made from Bulgarian into English of the 
document “Letter with Inc. No.: 006/February 23rd, 2005” attached hereto. The translation contains 1 page. 
Sworn translator:    

Elena Mihaylova Zaharieva, personal number 5601226694                
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(Translation from Bulgarian) 
 

 
 

(Emblem) 
 DIMCOSTAR EOOD, the city of Sofia 

 
METALPRESS PRODUCTION FACTORY, the town of Kostenec 

Tel.: 07142/20-56 

Ref. No.: 70/23.02.05 
TO THE DIRECTOR 

OF KOSTENEC HHI AD 
THE TOWN OF KOSTENEC 

 
 
 
RE.: Your ref. No.: A-112 of23.02.2005 
 
 
Dear Director, 
 
We reviewed your idea of Investment Project for “Gas co-generator of electric and thermal power at 
KOSTENEC HHI AD” and taking into account the development prospects for the region in which our 
companies are located, namely: 
the possibility for forthcoming gasification of the town of Kostenec and construction of gas-distribution 
network, as a result of which our company would significantly raise its power efficiency and would lower 
its power-related expenses, in parallel with that to develop its business and to establish new workplaces, 
and to help for the attainment of favourable environment for the local population, in the context of the 
long-lasting partnership between our two companies, we believe that the construction of such facility 
would not only contribute to the prosperity of the Company you manage, but to the prosperity of our 
Company and of the town of Kostenec as a whole. 
 
WE DO NOT OBJECT against the implementation of the Gas Co-Generator Investment Project at 
Kostenec HHI AD. 

 
MANAGER: 
     (Sgd. ill.) 
D. Enikiev 

 
(Rectangular seals of 
Dimcostar EOOD, 
the city of Sofia) 

 
 
 
 
 
 

I undersigned,     , do hereby certify that this is a true and correct translation I have made from Bulgarian into English of the 
document “Letter with ref. No.: 70/February 23rd, 2005” attached hereto. The translation contains 1 page. 
Sworn translator:    

Elena Mihaylova Zaharieva, personal number 5601226694                
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(Translation from Bulgarian) 

NiS  LLOYD’S REGISTER QUALITY 
ASSURANCE 

ISO9001 

MARITZA-N.I.S. OOD 
MARICA-NIS OOD is ISO9001 certified 

The town of Kostenec, 20, Yantra St., tel. code: 07142/23-07, tel./fax: 20-55 
E-mail: MARICA_NIS@ABV.BG  

MARITZA-N.I.S OOD 
the town of KOSTENEC 
Ref. No.:    21   
February 23rd,      2005 

 To the Director 
of Kostenec HHI AD 
The town of KOSTENEC 

Seal:   

Re.: Your ref. No.: A-111/23.02.2005 
 

 KOSTENEC HHI 
JOINT-STOCK COMPANY 

Inc. No.: 005/February 23rd, 2005 
the town of KOSTENEC 

Dear Director, 
 
We reviewed your idea of Investment Project for  
 

“Gas co-generator of electric and thermal power at KOSTENEC HHI AD”  
and 
taking into account the development prospects for the region in which our companies are located, namely: 
 
the possibility for forthcoming gasification of the town of Kostenec and construction of gas-distribution 
network, as a result of which our company would significantly raise its power efficiency and would lower 
its power-related expenses, 
 
in parallel with that to develop its business, 
 
and to help for the attainment of favourable environment for the local population, 
 
in the context of the long-lasting partnership between our two companies, 
 
we believe that the construction of the co-generator facility would not only contribute to the prosperity of 
the Company you manage, but to the prosperity of our Company and of the town of Kostenec as a whole. 
 

WE DO NOT OBJECT 
 

against the implementation of the Gas Co-Generator Investment Project at KOSTENEC HHI AD. 
 
 YOURS SINCERELY,        (Sgd. ill.)  

Manager: Nikola Koparanov  
(Round seal of 

MARITZA-N.I.S OOD, 
Kostenec) 

 
I undersigned,     , do hereby certify that this is a true and correct translation I have made from Bulgarian into English of the 
document “Letter with Inc. No.: 005/February 23rd, 2005” attached hereto. The translation contains 1 page. 
Sworn translator:    

Elena Mihaylova Zaharieva, personal number 5601226694                
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                                                             Toplofikatsia Kazanlak JSC 
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2, Dondukov Str., Apt. B2 
Tel./Fax: + 359 431 6 42 76 

Page1 E-mail: interpreto@orbinet.bg 
Translated from Bulgarian 
Ref. No. 03-86 22.02.2005 

Attention: Mr. Ivaylo Marinov 
The Chief Executive Manager: 
"TOPLOFIKACIYA" - KAZANLAK,  Single Person Joint Stock Company 
Kazanlak town 
 
Dear Mr. Marinov, 

After a meeting, held on 17/02/2005, we were acquainted with investment intention of 

"TOPLOFIKACIYA" - Kazanlak, Single Person Joint Stock Company , related to project 

realization concerning changing fuel line from fuel oil into natural gas and putting into 

service the co-generating gas modules, which w II simultaneously produce thermal and 

electrical energy as well as efficiency results, we would like to express our opinion as 

follows: 

According to our consideration, Your intentions will be positive and we, the consumers will 

feel the effect into two directions: 

First - you will put into service a new and high efficient equipment that w II reduce 

expenses and in that way you will produce cheaper thermal energy as to be satisfied our 

needs 

Second - by changing fuel line - from fuel oil to natural gas, the environment in the town 

will be ecologically protected , harmful gases will be eliminated from the chimney of 

"Toplofikaciya" - Kazanlak company and our children will breathe fresh air. 
We hope that you will be able to realize our project as soon as possible.    
     persons on the meeting: 

1. Dimcho Kolev Ivanov 

2. Ivan Trifonov Ivanov 

3. Penka Miteva Gancheva 

4. Vlado Hristov Chaushev 
(followed by signatures) 18/02/2005 

Kazanlak 
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INTERPRETO 

SD "lnterpreto - Nacheva, Tsankova & Kozhuharova" 

BG -6100 Kazanlak 
2, Dondukov Str., Apt B2 

Tel./Fax: +359 431 6 42 76 
E-mail: interpreto@orbinet.bg 

Page 1 
Translated from Bulgarian. 

KAZANLAK MUNICIPALITY 
6, Rozova Dolina street, Kazanlak 6100 

Tel: Mayor/0431/22 580; Fax: /0431/ 25 164 
Deputy Mayor: /0431/ 22 581 
Deputy Mayor: /0431/ 25 149 
Deputy Mayor: /0431/ 22 584 

Municipal Secretary: /0431/23 192 
e-mail :mayor__kz.orbitel.bg 

Ref. No. 73-00-7 
24.02.2005 

Attention: Mr. Ivaylo Marinov 
The Chief Executive Manager: 
"TOPLOFIKACIYA" - Kazanlak,  Single Person Joint Stock Company 
Kazanlak town 

Regarding: "TOPLOFIKACIYA" - Kazanlak,  Single Person Joint Stock Company investment 
intention, related to project realization concerning changing fuel line from  fuel  oil to  
natural  gas and  putting  into service the co-generating  gas modules. 

Dear Mr. Marinov, 

Municipality authorities are very well acquainted with your investment intention, related to project 
realization concerning changing fuel line from fuel oil to natural gas and putting into service co-
generating gas modules. 

Congratulations on your intention as it will lead to positive effect in several directions as follows: 

• replacement of the old and outdated equipment for combined production 
of thermal and electrical energy with new and on a high technological level 
co-generating gas modules. 

• Continuous heat supply   to Kazanlak Municipality inhabitants using central 
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heating will  be guaranteed  in  high quality indices at acceptable price. 

it will be given a possibility to be joined new consumers including Municipal 
construction sites; 

obtaining considerable ecological effect by changing fuel line from fuel oil into natural gas 
through 2/3 emissions decrease of CO2, Vi NOX and practical cessation of SO2 emissions; 

during annual foreseen energy production, it will be provided, to a certain extent, 
independence and guaranty in electrical supply to important Municipal sites in case of 
emergency. 

          Kazanlak Municipality authorities will take all   measures depending on its power concerning   
project realization. 

I sincerely hope that  project implementation  will be successful. Faithfully 

Yours 

Stefan Damyanov 
The Mayor 

(followed by signature and official seal). 
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                                               Toplofikatsia Yambol JSC 
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REPUBLIK OF BULGARIA 
 
REGIONAL GOVERNOR  OF REGION OF YAMBOL 
 
To  
Mr.Milko Kovachev 
Minister of Energy and 
Energy Resources 
 
Mr.Tasko Ermenkov 
Executive Director of 
Agency for Energy Efficiency 
Sofia 
 
Copy to: 
 
Mr-Vassil Alexiev 
Executive Director of 
Heat Station – Yambol  
 

LETTER OF SUPPORT 
 

Regarding  Project for energy efficiency: supplying with a centralized heating 
system of 6 000  private custom subscribers /apartments/ in residential quarters of 
the town of Yambol – Zlaten Rog, Vassil Levski and central part 
 

Presented from Toplofikacia Yambol EAD 
 

The project of Heat Station Yambol aims to expand the activities and to increase 
the energy efficiency of the company. The project scopes: Construction of a gas-main 
deviation; Rehabilitation of the existing  heat-conveying network and construction  of  a  
new  heat-conveying network; Replacement of the old vapour subscriber’s stations with 
new one and delivery and installation of new subscriber’s stations; Delivery  and  
installation  of a  gas  module  for  combined production of electrical and heat power; 
Replacement of the network pumps and their control. The project amounts to 9,5 
million levs and it will be implemented in a collaboration with Danfoss Company, as a 
result tere will be a considerable reduction of damaging emissions of carbon. 

The projesct corresponds to the Regional Strategy for development and the 
Municipal Plan for development – Yambol. 
 

We hereby support the projest and we are convinced in its successful 
implementation and in its steady results. 
 
REGIONAL GOVERNER 
 
M.SPASOB 
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                                MINISTRY OF ENERGY AND ENERGY RESOURCES 
                      ________________________________________________________ 
8, Triadiza Str 
1000 Sofia 
 
 ATTN: Mr Vasil Alexiev, 
              Executive Director of 
              Toplofikatzia Jambol Plc 
                                                                                              Town of Jambol 
 
To your No 575/ 05.07.2004 
 
Re: Execution of the project for heat-supply of 6000 regarded as equal  apartments and   
       installation of co-generation power in “Toplofikatzia Jambol” Plc. 
 
 
Dear Mr. Alexiev, 
 
 
In execution of the approved by the Ministry of Energy and Energy resources Business program, 
dated May 2002 the “Toplofikatzia Jambol” Plc. resumed its main activity. 
 
At the end of the 2003 the company restored its status quo as a direct consumer of “Bulgargas” Plc 
by constructing of a gas-pipe deviation from the Automatic Gas-distribution Station of “Bulgargas” 
Plc. This ensured a cheaper source of natural gas, which caused a diminution of the prime cost of the 
production and allowed some new industrial, economic and   public consumers of heat power to be 
attracted.   
 
With the replacement of the existing heat – conveying network and the forthcoming construction of 
a new 5000 m long network, executed with a preliminary isolated pipes and a heat-carrier hot water, 
a reduction of the technological expenses by the heat-conveying  will be insured. 
 
With the ordinance of the Minister of energy and energy resources a equipment consisting of 32  
heat – supply subscriber’s stations had been transferred to the company and they had been delivered 
against an loan  of 3937 BUL from the World Bank. This way the old heat-supply subscriber’s 
stations had been replaced by new one having a heat-carrier - hot water, which will cause a reduced 
consumption of heat power by preservation of the comfort in the houses. Attachment of new 
consumers of heat power has been started also by an installation of new heat meters of the type 
Danfoss. By this   has been passed over to a direct heat-supply of each one separate possession in the 
building – floor property and an exact accounting of the heat power consumed. 
 
The Ministry of Energy and Energy Resources expresses its support to the necessity of extension of 
the heat-conveying network and the incorporation of new consumers, which will bring to an increase 
of the heat load of the company. On its part this will allow a realization of a project for combined 
production of electrical and heat power on the base of the co-generation engine, which represents an 
important condition for the efficiency of the centralized heat supplying system. 
 
According the preliminary planning the incorporation of new subscribers and the effective 
utilization of the natural gas with the installation of the co-generation module will save the ejection 
of harmful carbon emissions in the amount of 80 000 t/annually. This corresponds to the 
engagements of the Republic of Bulgaria according to the Protocol from Kyoto and the Directive 
2004/8/EU of the European Parliament and of the Council. 
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The Ministry of Energy and Energy Resources supports the execution of the investment activities of 
the “Toplofikatzia-Jambol” Plc. By this there will be ensured technical and financial conditions for 
the development of the company and will be achieved a  qualitative heat - supply and the price of the 
heat power for the consumers of Jambol will be kept at an acceptable level. And one substantial 
point – the above mentioned investments will affect positively to the preservation of the 
environment. 
 
Enclosed to the present letter we apply the Standpoint of the Agency for Energy Efficiency on this 
project. 
 
 
Appendix: According the text. 
 
 
Kind regards 
 
Angel Minev 
 
Deputy Minister 
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MINISTRY OF ENERGY AND ENERGY RESOURCES 
 
AGENCY FOR ENERY EFFICIENCY 
 
STATEMENT 
 
Regarding Project for energy efficiency – Expanding of the activities and increasing the energy efficiency 
at Yambol Heat Station 
 
The target of the project is to provide the existence of the company and to take steps for company’s future 
development. This target is supposed to be implemented through the motivation of big number of 
subscribers buying up the heat energy produced by the company. Probably the managers of the company, 
based on experience or/and through a survey and analysis of the factors influencing the financial receipts 
from the sale of heat energy, have reached to the conclusion of developing of the production and 
realization of a product with guaranteed market and normatively provided rhythmical payments. The upper 
described circumstances are attained through the production of electricity as far as the sale of electricity 
guarantees sure and rhythmic financial incomes. 
 The case with the heat energy is different as far as it is difficult to be reached the number of the 
planned subscribers. The conclusion is made out of the experience of the heating stations. Here there are 
some complicating circumstances: 

- the necessity of an agreement between the groups of owners for the financing of the acquiring of  
Group Subscribers’ Stations; 

- acquiring from owners of individual micro subscribers stations, measuring devices, current repairs 
and so on. 

- Low gathering of the amounts due, the financial receipts are significantly falling behind from the 
sales and are not rhythmical. 

The company approves a plan for restructuring of the manufacture and distribution of energy. For that 
purpose the company attains financial resources and has already completed some construction and repair 
works.  The company is seeking for an outside financing for the completion of the reconstruction and 
further implementation of the phases of the project. The most essential issue is the delivery and installation 
of co-generation module.The project should be completed till 2007 on the condition of the fulfilment of the 
investment plant of the company. 
At present a part of the planned construction and assembly works are in a process of realization. 
In an advanced state is the phase of  Rehabilitation of the existing  heat-conveying network 
and construction   of  a  new  heat-conveying network based on preliminary isolated 
pipes with length of 5000 m. 
The replacement of the conveying network in Zlaten Rog estate is completed and 500 
subscribers are attached. 
The increasing of the energy efficiency will be attained after the implementation of the measures as 
follows: 
 -  Technical measures – new pipelines for supplying of the company with fuel; new heat-conveying 
network; transition from one heat carrier to another – t.e. from vapour to hot water; new subscribers’ 
stations; individual   reading of more than a half of the planned subscribers; assembling of technical 
equipment in order of flexible regime of control and alternation of the parameters of heating conduct…. 
 

- Organizational measures – possibility of applying energy saving measures towards the consumers 
of heat energy at the public and state sector. 

- Installation of co-generation aggregate 
 
Significantly great effect will be attained after the implementation of the project in reference to the 
reduction of the emissions of  carbon oxide after the dropping out of the consumption of solid and 
liquid fuels for heating of residential and public buildings. 
With the completion of the projects the following results are expected: 
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- Yambol Heat Station Company to be stabilized and technological and financial opportunities for 
the future expanding of the conveying system to be provided 

- The confidence in the consumers to be increased in reference to the payment of actually  delivered 
heat energy 

- The comfort of the micro climate and the cleanliness of the environment to be increased 
- The implementation of the project as a whole to have a positive social effect. 
 
Regarding the state policy conducted through Agency for Energy Efficiency pointed towards 
encouraging and assistance of the measures for energy efficiency and realization of projects for 
reduction of energy expenses of the ultimate consumers I propose the implementation of the project to 
be supported. 
 
Tasko Ermenkov 
Executive Director 
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           Letters  of Regional Environmental Agency                         Annex No. 19 
                                                      Polymeri JSC 
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                                                       Kostenets HHI JSC 
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                                             Toplofikatsia Kazanlak JSC 
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INTERPRETO 

SD "Interpreto - Nacheva, Tsankova & Kozhuharova" 

BG -6100 Kazan la k 
2, DondukovStr., Apt. B2 

Tel./Fax: +359 431 6 42 76 
Page 1 E-mail: interpreto@orbinet.bg 

Translated from Bulgarian 

MINISTRY OF ENVIRONMENT AND WATER  

Regional Inspectorate of Environment and Water - Stara Zagora 
2, Stara Planina street tel: +359 42 602 683, fax: +359 42 602 447 
6000 Stara Zagora e-mail: riosvsz@)stz.orbitel.bg 

Regional Inspectorate 
Stara Zagora To: "Toplofikacia Kazanlak" Ltd. 
Ref. No. 633 42, "Tsar Osvoboditel" street 
Date: 18/02/2005 

Ref: Notification for investment intentions for "Leading into exploitation two gas-turbine modules 

with a capacity 3,2 MWth and 3 MWe each, working with natural gas; leading away of 

exploitation two power boilers with a total capacity 70 MWth; and reconstruction of three 

industrial boilers KM 12 for working with natural gas" on the platform of "Toplofikacia Kazanlak" 

Ltd. 

Regarding the decrees enforce in part III, chapter six "Ecological evaluation 

and evaluation of the impact on the environment " by the Law for environment 

protection" as well as art. 5 of Decree for the conditions and procedures for 

evaluation   preparation,   related   to   the   impact   on   the   environment   of 

investment proposals for construction, activities and technologies, approved 

by Council of Ministers Decree No. 59 as from 7th of March, 2003 (Official 

Gazette 25/2003), we would like to inform you that your investment proposal 

does  not  belong  to the field  of applications  of the  Law  for environment 

protection /Appendix 1 and 2, art. 81, paragraph 1, item 2/ concerning the 

investment intentions for construction, activities and technologies/. 

For execution of investment intention a motivated decision is not necessary 

related to the estimation the necessity from evaluation of the impact on the 
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The present standpoint does not cancel investor (owner) obligations according to the Law 

for environment protection as well as other special laws and under-law normative 

documents and it does not serve for a reason of responsibility invalidation according 

operative normative documents. 

Director 
Regional Inspectorate of 
Environment and Water: (eng. P. Nacheva) 
/subscribed/ 
Followed by the official seal of Regional Inspectorate of 
Environment and Water 
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                                                      Toplofikatsia Yambol JSC 
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Interpret PSA-Petia Arnaudova Ñî .      20A  D. Blagoev str., Ap 12,  8600 Yambol,Bulgaria, tel.: + + 359 46 2 82 50  fax: + + 359 46 6 42 79Copy/
Translated from Bulgarian 
 
 

   MINISTRY OF ENVIRONMENT AND WATER OF BULGARIA 
   

                          STARA ZAGORA REGIONAL INSPECTORATE 
 
 Stara Zagora 6000                    Tel. +359 42 602 683 Fax: +359 42 602 447 
2 Stara Planina Street       E-mail: riosvsz@stz.orbitel.bg 
 
 
Ministry of Environment and Water of Bulgaria   TO: “TOPLOFIKATSIA YAMBOL” 
EAD 
Stara Zagora Regional Inspectorate     Industrial Quarter, town of Yambol 
Ref. No. 2915 
Date: 24 Aug 2004      C/C: Yambol Municipality 
Place: Stara Zagora 
 
                   D  E  C  I  S  I  O  N    
      No.109-04 / 19.08.2004 
 
    Estimated necessity of performing an Assessment of Impact on Environment 
 
On Investment Proposal – “Supply of Central Heating System of the town of Yambol. Installation of a 
co-generation module on the site of “Toplofikatsia Yambol” EAD” 
 
Investor: “Toplofikatsia Yambol” EAD 
 
Investment proposal is related with the operation optimization of “Toplofikatsia Yambol” EAD trough 
installation of a natural gas operated module for combined production of electrical and thermal power 
based on an internal combustion engine-co-generator using natural gas fuel and construction of a new heat 
transfer system for hot water. The total installed capacity is intended to be 7,076 kW. System route is 5,000 
m long. Module installation will be carried out on the existing production site in an independent room 
having area of 500 m2. The supply of Central Heating System of the town will be accomplished according 
to a liner schedule for construction and installation works on the sufferance zones of the quarters’ 
infrastructure system over owned by the municipality land. It is intended that previously isolated pipes will 
be used. No any modification of the existing road infrastructure is needed. 
 
Based on Par.93, Item 3, Item 4 and Item 5 of the Law for Environmental Protection 
Assessment of its Impact on the Environment is not needed for this Investment Proposal due to the 
following reasons: 

1. Co-generation module is to be installed on a site designed for thermal and electric power 
production. 

2. Realization of the investment project and maintaining optimal combustion process will reduce 
carbon oxide emissions to the atmosphere. 

3. Operation of the system is not related with generating production and harmful wastes and emitting 
of contaminants to the waters. 
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2. 
 

4. With the exception of the natural gas fuel no any considerable quantities of other natural resources will be used. 
5. Realization of the investment project will have an insignificant impact on the other environmental 

components. 
6. No any written motivated protests have been entered against the realization of the investment 

project. 
 

This Decision will not override investor’s (owner’s) responsibility under the Law for Environmental 
Protection and other special laws and regulations, and cannot be considered ground for the withdrawal of 
responsibility according to the regulatory norms and documentation in force. 

 

Municipality of Yambol shall publicly announce this Decision at the specified locations in accordance with 
Par. 93, Item 5 of the Law for Environmental Protection. 
 
This Decision can be appealed in accordance with the provisions of the Law for Administrative 
Proceedings before the Minister of Environment and Water within a seven days period, or before Stara 
Zagora District Court within a fourteen days period from the date of its granting.  

 
 
       DIRECTOR: Eng. P. Pancheva, Signed 
       Stara Zagora Regional Inspectorate of the 
       Ministry of Environment and Water 
       SEAL 
        
 
 
 
 
 
 
 
        
        
 
The undersigned Petia Stefanova Jeleva, I do hereby certify the accuracy of the above translation made by me from 
Bulgarian into English of the enclosed Document – Decision No.109-04 dated 19 Aug 2004 granted by Stara Zagora 
regional Inspectorate of the Ministry of Environment and Water. 
Translation consists of two pages. 
Translator: Petia Stefanova Jeleva 
ID Number: 6012259112  
 
   
 

                                                    


