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WARTSILA 20.10.2005

Bourgas, Bulgaria _
Nominal values, tolerances +- 10% 100% load

Ambient temperature 25 C
1766 kW
'Y \/ .
11|9 C
1oc 136 kg's
5.6ky's Hotwatar
407 C 5.4 ky's [ J sutput
250C 85C 3128 kW
79 Cf
1066 kW
96 C
I 89 kg's
|
740 \J\ 64C 1x 16V258G 50 Hz, High efficiency
: Ganaraiorioad 95 %
: . Fusal input kKW 7475
5 1 Shaft kW iz
N : 60 C| Glycol content 25 % Exhaust gasas kW 2282
. Charga air coolar 1 KW 314
1 ‘\J\" Charga air coolar 2 kW 173
; i Jackat watar KW 752
o 1 Luba oil KW 295
Wé.l'tSilé 129 kg's Unburmead KW 388
O Radiation kW 159
1x 16V255G ’7 # i
T B LO T4C g
Ganarator powar KW 3002
10.0kg's
Elactrical afficiancy % 40.1
3002 KW Total afficlancy % 220




WARTSILA

20.10.2005
Bourgas, Bulgaria 5
Nominal valuss, tolerances +- 10% 75% load
Ambiant temperature 25 C
1391 kW
- ;i
18C
110 C 10.5kg'
47 kg's Hotwatar
388 C [ :j output
. 55C |—, 2418 KW
TR
Back-up
1026 KW
(‘\) 760 kW
96 C
58 kg's
71C 650 1% 16V255G 50 Hz, High efficiency
Ganaratorioad T2 %
Fueal input KW 5801
5 Shaft kW 2341
N 81 Glycol content 25 % Exhaust gasas kW 1830
Charge air coclar 1 KW 148
1 Charga air coclar 2 kW 137
i 3wC Jackat water KW 614
Luba oil KW 266
Wirisils 128 kg's 84 C 266 kW Unkbumad kW 407
Radiation KW 140
1x 16V255G 9421 Diffaranca kW ]
LO Ganerater afficianoy % 96.2
Ganarator powar kKW 2251
10.0kg's
137 kW Elactrical afficiancy % 3|2
2251 KW Taotal efficancy % 70.3




WARTSILA 20.10.2005
Bourgas, Bulgaria =
Nomina values, tolerances +/- 10% 50% Ioad
Ambiont temperatre 25 C
D28 kW
* |
1Mac
34 kg's Hotwatar
388 C 33 kg's E .'! output
2500 . 1654 kKW
F Tl
! Back-up
I
! 727 kW
() () oo
TG a6 C
1 41 kg's
|
880 \I\ 87 C 1x 16V25SG 50 Hz. High efficiency
: Ganaratoroad 48 %
1 Fual input KW 4268
! 8al
5 1 Shaft kW 1564
a i 63 C Gilycol contant 25 % Exhaust gases kW 1247
. Chiargs air coolar 1 KW 13
1 _\[\ Chiargs air coolar 2 KW a5
Jackat water KW
T hy's 1
[ Luba oil ki
Wartsila P 128 ks Unbumad KW
W Radiation kW
1x 16V255G # S
LO 740 Ganarator afficiancy 2 ]
Ganarator powar KW 1501
10.0kg's
Elactrical afficiancy % 352
1501 KW Tatal afficiancy % T40
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Monitoring models
BURGAS CoGen Power Plant

Total Production of Heat; [MWht]

Month 2006 2007 2008 2009

2010

2011

2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

INov

Dec

Total (MWht) 0 0 0 0

CHP Production of Heat; [MWht]

Month 2006 2007 2008 2009

2010

2011

2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

INov

Dec

Total (MWht) 0 0 0 0




Generated electricity from CHP

; [MWhe]

onth

2006

2007

2008

2009

2010

2011

2012

Jan

Feb

Mar

IApr

May

Jun

Jul

Aug

Sep

Oct

INov

Dec

otal (MWhe)

Steam production of Back-up boilers; [MWht]

Mont

2006

2007

2008

2009

2010

2011

2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total (MWht)




Sold steam to external consumers; [MWht]

Mont 2006 2007 2008 2009

2010

2011

2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total (MWht) 0 0 0 0

Annual consumption

CHP consumption of Natural gas x 1000 Nm3

Month 2006 | 2007 | 2008

2009

2010

2011

2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

INov

Dec

Total (1000 Nm3) 0 0 0




Water and Steam Boilers consumption of Natural gas x 1000 Nm3

Month 2006 | 2007 [ 2008 | 2009 | 2010 | 2011 | 2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

INov

Dec

Total (1000 Nm3) 0 0 0 0 0 0 0

HFO /mazut/ for Water and Steam Boilers; tons

Month 2006 2007 2008 2009 2010 2011 2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

INov

Dec

Total (tons) 0 0 0 0 0 0 0




Electricity for auxiliary needs ; [MWhe] (ET09/110KV)

Month

2006

2007

2008

2009

2010

2011

2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

INov

Dec

Total (MWhe)

Electrisity for CHP needs ; [MWhe] (ET07/0,4 KV)

Month

2006

2007

2008

2009

2010

2011

2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total (MWhe)




Heat for auxiliary needs; [MWht]

Month

2006 2007

2008

2009

2010

2011

2012

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

INov

Dec

Total (MWht)

Project emissions

LHVNG - Lower heating value 7934 kCal/Nm3 For natural gas in Bulgaria. Value provided by

Bulgargas.
LHVHFO - Lower heating value 39.805 GJ/t For HFO /mazut/ in Bulgaria. Value provided bu
BDS
EFNG -  CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dry): 15.3t C/TJ
lower heating value basis x 44/12 = 56.1 t CO2/TJ
EFHFO -  COZ2 emissions factor (combustion) 73.3 kg/GJ HFO /mazut/
Year| Year | Natural gas Electricity | Electricity CO2 CO2 CO2 equiv.
Consumption | Production | Production | Emissions | Emissions | Emissions
of WB and of CHP of CHP | (combustion) | repl. Electr.
CHP replaced
(combustion) | (Replaced |consumption
generation | of factory
of NEC grid)
GJ/year MWh/year | MWh/year t/year t/year t/year

1 | 2006 0 0 0 0 0 0

2 | 2007 0 0 0 0 0 0

3 | 2008 0 0 0 0 0 0

4 | 2009 0 0 0 0 0 0

5 | 2010 0 0 0 0 0 0

6 | 2011 0 0 0 0 0 0

7 | 2012 0 0 0 0 0 0




Calculation of the baseline emissions

LHVNG - Lower heating value 7934 kKal/Nm3 for natural gas in Bulgaria. Value provided

by Bulgargas.

LHVHFO - Lower heating value 39.805 GJ/t For HFO /mazut/ in Bulgaria. Value provided

bu BDS
EFNG -  CO2 emissions factor (combustion) 56.1 kg/GJ Natural gas (dry): 15.3t C/TJ
lower heating value basis x 44/12 = 56.1 t CO2/TJ
EFHFO - CO2 emissions factor (combustion) 73.3 kg/GJ HFO /mazut/
CHP Heat
'Year Year h Heat Heat Replleiced CO2
Production| Production | consumption Heat from Emissions
PB for own needs | CHPand PB | (combustion)
MWh/year MWh/year GJl/year t/year
1 2006 0.97 0 0 0 0
2 2007 0.97 0 0 0 0
3 2008 0.97 0 0 0 0
4 2009 0.97 0 0 0 0
5 2010 0.97 0 0 0 0
6 2011 0.97 0 0 0 0
7 2012 0.97 0 0 0 0
EFELgen. CO2 emissions factor - generating electricity gCO2/kWh

B.4 The standardized carbon emission factors
EFELcons. CO2 emissions factor - consumption electricity gCO2/kWh
B.4 The standardized carbon emission factors
Operational Guidelines for PDDs of JI projects




CHP Electricity

Year | Year Electricity Electricity EFEL CO2
Production Production Consumption Emissions
of CHP of CHP
Electricity replaced
(Replaced consumption
generation of factory
in NEC grid)
MWh/year MWh/year t/MWh t/year
1 | 2006 0 0 0.934 0
2 | 2007 0 0 0.912 0
3 12008 0 0 0.890 0
4 12009 0 0 0.867 0
5 12010 0 0 0.845 0
6 |2011 0 0 0.822 0
7 12012 0 0 0.800 0
Annual emissions TOTAL reduction
Basis Line Project Line Reduction
Year | Year | CO2equiv. CO2 CO2equiv.
Emissions | Emissions Emissions CO2equiv.
Heat Electricity CHP
t/year t/year t/year t/year
1 12006 0 0 0 0
2 2007 0 0 0 0
3 12008 0 0 0 0
4 12009 0 0 0 0
5 12010 0 0 0 0
6 |[2011 0 0 0 0
7 12012 0 0 0 0
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SPECIFICATION

Thermal energy Preliminary investigations
PART: Control & Instrumentation (C & I) Measurement devices SUBPROJECT: Monitoring system

No Tag Measured Measured parameters Place of Specification of the measurement

* | number parameter name value assembly devices Type | Qua. | Rem.

SITE: DHC Bourgas JSC

Ultrasonic flow-meter DN-700

Heat-flow Heat-flow water Gmax = 4320 m>/h Flangei asseronbly DIN-2501 S S
at the outlet of WHB 1.4 3 Tmax =200 °C = =
the DHC Gnom = 2000 m*/h Compartment 2A | Power supply 220 V AC o= 8
ot nd P =16 Bar 3 Output: 4.. 20 mA Z K
I"and IT Ts = 130 °C Gmin = 0 m>/h utput: 4...20 m 8;
highways
Ultrasonic/magnet-inductive flow-
; meter
Heat-flow at the Heat-flow water Gmax = 400 m'/h - Flanges assembly - -
outlet of the from CHP Gnom = 250 m¥h | Theoutletof CHP | DIN—2501/PN-1 S =2
CHP Ps =10 Bar ) 3 DN - 200 - compact version IP - 67 E E
modules Te =130 °C Gmin =0 m“/h - power supply 18...36 V DC
- outlet: PFM / 4...20 mA, HART
- accuracy < 0,5 %
Natural gas flow 3 Orifice flow-meter with differential
for the water Natural gas for Gmax =50000Nm™/h Gas line converters =
heated boiler WHB and CHP Gnom =30000 Nm*/h 1.2 Bar Flanges assembly DIN-2501 §
(WHB) and the Pg = 1.2Bar ) 3 outlet GDS Tmax =400 °C %
CHP T =20°C Gmin =700 Nm“/h DN-700/250/150 | Power supply: 18...36 V DC

Outlet: 4...20 mA, HART

Natural gas flow
for the CHP

Natural gas for the
co-generator
Pg =6 Bar
Tg=20°C

Gmax = 7000 Nm*/h
Gnom = 4800 Nm’/h
Gmin =200 Nm*/h

On the line of the
co-generator
DN - 100

Whirlwind/Supersonic flow-meter
Flanges assembly DIN-2501
Compact version PN-25

Tmax = 100 °C

Power supply: 18...36 V DC
Outlet: PFM / 4...20 mA, HART
EEx-ia IIC-T6

DN 80
PN 16




Thermal energy

Preliminary investigations

SITE: DHC Bourgas JSC

PART: C& 1 Measurement devices SUBPROJECT: Monitoring system
Tag Measured Measured parameters Place of Specifications of the measurement
No. . Type | Qua. | Rem.
number parameter name value assembly device
PD-meter; mass flow-meter
HFO for WHB - | Gmax =20000kg/h HFO line Flanges assembly DIN-2501
Flow - o 22
5 FT-05 1..3 Gnom = 10000 kg/h ' 6 'Ata ' Tmax =400 °C | < <
' Pm = 6 Bar ) installations inlet | Power supply 18...36 V DC A E
Tm=160°C | Gmin=200kg/h DN - 80 Outlet: 4...20 mA,
Impulse / HART
PD-meter; mass flow-meter
HFO for Gmax = 1000 kg/h HFO line Flanges assembly DIN-2501 - o
6 FT-06 Flow SB-3 Gnom = 800 kg/h . 6 .Ata . Tmax = 400 °C 1 ; <
‘ Pm = 6 Bar ) installations inlet | Power supply 18...36 V DC A E
Tm=160°C | Gmin=200kg/h DN - 25 Outlet: 4...20 mA,
Impulse / HART
9 m’/h Whirlwind flowmeters
FT-07 Hot water | - OSC 216m°/h Collector Ne6 Flange connecting DIN-2501 20
FT-08 flow - hidropony 3 . _ 0 3=
7. - 7 m’/h in DHC Tmax =170 °C 4 12
FT-09 For auxiliary | - HVO 5 o
3 m’/h Voltage 18...36 V DC 5
FT-10 needs - PKC I .
mpulse — 25 impulses/l
Whirlwind flowmeters
Saturated Saturated Steam | Gmax =12000kg/h Steam pipelines Flange connecting DIN-2501 % o en
FT-11 T =400 OC @) Lo o
] FT-12 Steam Flow Gnom = 8000 kg/h from the max = St8 3 8=
’ FT-13 from Steam Po =10 Bar ) Steam Boilers Voltage 18...36 V DC i > 00 o
i Boilers Tn=180°C | Gmin=1000kg/h Output: 4...20 mA, o = ©
Accuracy 0.5 % ~d
Whirlwind flowmeters o
Saturated Saturated Steam | Gmax =3000kg/h — Flange connecting DIN-2501 wn Y .
Steam pipelines to a o oZ =
9 FT-14 Steam Flow Gnom = 2500 kg/h external consumers | LhaX = 400°C =% 1 2
' to external Pn =10 Bar . " Voltage 18...36 V DC Zg ‘g
consumers T = 180 °C Gmin = 500 kg/h Output: 4...20 mA, Az ©
Accuracy 0.5 % B
Heat-flow water Tmax = 150°C Thermo resistor with a built in converter —
for the network Tmin =0 °C At the water heat Outlet: 4...20 moA, HART ; S ‘-‘
10 TT-01 Temperature and the co- transfer higchwavs Range: 0...+150°C 2 m 4 |
’ TT-02 Pmax = 16 Bar EIWAYS | Inserting: L = 250mm z %
generator . & Z
Pmin = 6 Bar With thermal wall - 1,4571 =3
Process connection — DIN 43772




Thermal energy

Preliminary investigations

SITE: DHC Bourgas JSC

PART: C &1 Measurement devices SUBPROJECT: Monitoring system
Tag Measured Measured parameters Place of Specifications of the measurement
No. . Type | Qua. | Rem.
number | parameter name value assembly device
Tmax = 150°C ghilrrrtloétresizsgoélxiﬂ;{; t;;}lt in converter .
. utlet: 4... , Z
TT-03 Heat-flow water Tmin =0 °C On the line of the Range: 0...+150°C A
Temperature CHP ” 10O —
11. TT-04 for the CHP _ Inserting: L = 160mm SER 2
Pmax = 16 Bar ; S =
With thermal wall - 1,4571 o
Pmin = 6 Bar Process connection — DIN 43772 A
_p o Thermo resistor with a built in converter S
Tmax =30 °C Outlet: 4...20 mA, HART =
TT-05 Natural gas for Tmin =0 °C At the gas pipeline | Range: -20...+50°C Z =
Temperature LT R 3
12. the WHB and SB _ after the GDP Inserting: L =250 mm Awv 1 <
Pmax = 1,5 Bar . ~ >
DN- 700 With thermal wall - 1,4571 = ©
Pmin = 0,5 Bar Process connection — DIN 43772 T
EEx A
_ep o Thermo resistor with a built in converter @)
0 e e | Outlet: 420 mA, HART =
TT-06 Natural gas for Tmin=0 °C £3s pip Range: -20...+50°C Z
Temperature after the GDP S = —
13. the CHP Pmax = 1.5 Bar DN- 100 Inserting: L = 110 mm Ao 1
’ With thermal wall - 1,4571 =
Pmin = 0,5 Bar Process connection — DIN 43772 i
EEx-ia IIC-T6 ~
o o Thermo resistor with a built in converter S
O Tmax =100 °C Outlet: 4...20 mA, HART =
TT-07 Tmin =0 °C On pipeline MHC | Range 0...+200°C Z
Temperature For WB 1...3 . - = —
14. wand SB Pmax = 40 Bar DN- 100 Floating dept L =110 mm SR% 1
With protection cartridge - 1,4571 2
Pmin = 0 Bar Connection — DIN 43772 i
EEx-ia IIC-T6 performance A~




Thermal energy Preliminary investigations SITE: DHC Bourgas JSC
PART: C &1 Measurement devices SUBPROJECT: Monitoring system
Tag Measured Measured parameters Place of Specifications of the measurement
No. . Type | Qua. | Rem.
number | parameter name value assembly device
Tmax =170 7€ Thermoresistors z
TT-08/09 Hot water | - OSC P ) = o0
15 TT-10/11 temperature | - hidropony Tmin=07C COHCSECN% Rangp 0...+200 g Ry = ] £
| TT-12/13 for auxiliary | - HVO Pmax =25 Bar n Flgatmg deF L=1 ],O — SE o
TT-14/15 needs -PKC o With protection cartridge - 1,4571 o 3
Pmin = 0 Bar ~
Tmax =190 °C ) ,
TT-16/1 . o Thermoresistors i
) External Tmin =0 °C Steam pipelines | Range 0...+200°C A 0
16 TT-1672 Steam consumers and in Steam station | Floating d L=110 % 4 2
’ TT-16/3 temperature o Pmax = 16 Bar Qatmg epF Y mm SHE= §
TT-16/4 auxiliary needs o With protection cartridge - 1,4571 0 5
Pmin = 0 Bar A~
Absolute pressure converter
Process supply G 2 A, DIN - 16288
In package with manometer valves.
PT-01 E&mgl = g‘(’f 0..10Barabs. | After gasflow | DN-5/PN-100
17. PT-02 Pressure a0 flow-meter Power supply 18...36 V DC two-way 2
generator Tmax=307C 3..5DN conducted
Output: 4...20 mA, HART
Accuracy < 0,2 % from the range
EEx-ia IIC-T6
Double-channel calculating device =
“Flowcomputer” for the thermal energy b= 8
commercial measurement of heat-flow — = =
Flow and | Heat-flow water IAPWS-IF-97. = <Z,:
thermal Input signals by two-way conducted § A
ET-01 energy from Energy - MWht In “Monitoring” | converters, supplied with 24 V DC. £ 3 2
18. the DHC Flow - t/h control panel - 4...20 mA, programmable — 6 6p. Tg) % S
Temperature - °C - buttons for working with the menu g -
Totalize -t - matrix and lightened display S 8
Enthalpy - kl/kg - interface — RS 485; PROFIBUS _% §
Certificate — OIML R75, Written in the State 8 =
allowances register for the commercial A z
payments, measurement resources. ~




Thermal energy

Preliminary investigations

SITE: DHC Bourgas JSC

PART: C& 1 Measurement devices SUBPROJECT: Monitoring system
Tag Measured Measured parameters Place of Specifications of the measurement
No. . Type | Qua. | Rem.
number parameter name value assembly device
A single channel calculating device
“Flowcomputer” for the thermal energy %
commercial measurement of heat-flow — %
IAPWS-IF-97. 5
Flow and Heat-flow In “Monitoring” | Input signals by two-way conducted §
ET-02 thermal energy water control panel converters, supplied with 24 V DC. E 3
19. from the CHP MWh - 4...20 mA, programmable — 1 6p. g 'g 1
Energy m’/h - buttons for working with the menu §°
Flow °C - matrix and lightened display S
Temperature m’ - interface — RS 485; PROFIBUS %)o
Totalize kJ/kg Certificate — OIML R75, Written in the State §,
Enthalpy allowances register for the commercial <
payments, measurement resources.
Four-channel calculating device
“Flowcomputer” for natural gas commercial = 1
measurement - NX19, SGERG88, AGAS. =
Natural gas Input signals by two-way conducted g =
In “Monitoring” | converters, supplied with 24 V DC. g £ 50
ET-03 Volume flow Flow Nm’/h control panel - 4...20 mA, programmable — 6 6p. g < B
20. N . ) - A 7
for the water Temperature C - buttons for working with the menu 29 o
heat and steam Pressure Bar - matrix and lightened display =S ©
boilers Totalize Nm® - interface — RS 485; PROFIBUS i? 3
Certificate — OIML R75, Written in the State §
allowances register for the commercial =
payments, measurement resources.




Thermal energy

Preliminary investigations

SITE: DHC Bourgas JSC

PART: C &1

Measurement devices

SUBPROJECT: Monitoring system

No. Tag

’1. ET-04

number

Measured
paramete
r

Volume
flow for
CHP

Measured parameters

name

Natural gas

Flow
Temperature
Pressure
Totalize

value

- Nm'’h
- °C
- Bar

Place of
assembly

In “Monitoring”
control panel

Specifications of the measurement device

A single channel calculating device
“Flowcomputer” for natural gas commercial
measurement - NX19, SGERG88, AGAS.

Input signals by two-way conducted converters,
supplied with 24 V DC.

- 4...20 mA, programmable — 6 Op.

- buttons for working with the menu

- matrix and lightened display

- interface — RS 485; PROFIBUS

Certificate — OIML R75, Written in the State
allowances register for the commercial payments,
measurement resources.

Type

A single channel measurement

device

Rem.

Qua.

2. ET-05

volume/mas
s flow

HFO

Flow
Temperature
Totalize

- t/h
- °C

In “Monitoring”
control panel

Double channel calculating device
“Flowcomputer” for liquid fuels commercial
measurement - API.

Impulse input signals by two-way conducted
converters, supplied with 24 V DC.

- buttons for working with the menu

- matrix and lightened display

- interface — RS 485; PROFIBUS
Certificate — OIML R75, Written in the State
allowances register for the commercial payments,
measurement resources.

Double channel
measurement device

ET-10/1
23.

ET-10/2
ET-10/3
ET-10/4

Thermal
energy for
auxiliary
needs

Hot flow water
for:

- OCK

- Hydroponi

- HVO

- PKC

MWh
- m’h
- °C

Installed in DHC

A single channel calculating devices
“Flowcomputers” for thermal energy-hot water
flow commercial measurement .

Input signals by flow converters — impulse,
supplied with 24 V DC:

- RTD — converters, Pt -100;

- buttons for working with the menu;

- matrix and lightened display;

- interface — RS 485; PROFIBUS

Written in the State allowances register for the
commercial payments, measurement resources.

INFOCAL-5; SONO-2500
CT; SONO-3000 CT;

SHARKY TYP - 770

N
existing




Thermal energy Preliminary investigations SITE: DHC Bourgas JSC
PART: C &1 Measurement devices SUBPROJECT: Monitoring system
Tag Measured Measured parameters Place of Specifications of the measurement
No. . Type | Qua. | Rem.
number parameter name value assembly device
A single channel calculating devices i
“Flowcomputers” for thermal energy-hot S 5.
water flow commercial measurement . s ¢
Hot flow water . MWh Input signals by flow converters — impulse, QI %
ET-10/1 Thermal for: - mh supplied with 24 V DC: % 5} o0
23 ET-1072 energy for - OCK - °C Installed in DHC - RTD — converters, Pt -100; Qg 4 %
" | ET-10/3 o - Hydroponi 3 - buttons for working with the menu; 20 o
ET-10/4 auxiliary needs | _ HVO - m - matrix and lightened display; l’__-; S ©
- PKC - interface — RS 485; PROFIBUS < (?In E
Written in the State allowances register for the 8 % N
commercial payments, measurement ; o >
resources. ==
A single channel calculating devices
“Flowcomputers” for thermal energy-hot o
water flow commercial measurement . o 8
. MWh Input signals by flow converters — impulse, = %
ET-11/1 Thermal ~ th supplied with 24 V DC: : é 2
ET-11/2 ener Steam flow o . - RTD - converters, Pt -100; -3
24 ET-11/3 Saturathd - ¢ Installed in DHC - buttons for working with the menu; g = 4 5
ET-11/4 steam - matrix and lightened display; % % ©
- interface — RS 485; PROFIBUS % «E
Written in the State allowances register for the <
commercial payments, measurement ’
resources.
Three-phase measurement device for _
6V active and reactive energy. “g’ £ 1
: <
ss | ET06 | Bcrioty |Emergy |- MWh | Assembledin | jicconing o ENGOSSTp. EN6I036and | £ £ g
) from Active - MVArh Switch Gear bili . £ =) % 3
CHP . 6 kV - capabl 1ty se‘ttlngs of parameters £ 9
Reactive - communication IEC61107 < =




Electrical energy

Preliminary investigations

SITE: DHC Bourgas JSC

communication interface —
RS-485/ Profibus.

- 32 bit CPU compatible with industrial
standard;- 256 MB DDR-RAM;

- 3/5 serial ports according to CCITT V 24
and/or components for TTY, MPI or Profibus
connection; -2 USB ports; - 2 PS/2 ports;

- one 3,5”diskette drive, 1.44 MB;

- 80 GB HD; - DVD- ROM drive; 1,6 x;

- CD- RW drive, 32 x;

- AGP graphics board, 32 MB memory;

- 217 color display — 100 Hz;

- Keyboard — 105 keys, BG/ EN a PC mouse;
- Printer — DIN A4 (min 600x600 dpi);

It is executed by the central control

PART: C& 1 Measurement devices SUBPROJECT: Monitoring system
No. Tag Measured Measured parameters Place of Specifications of the measurement device Type | Qua. | Rem.
number | parameter name value assembly
5 '§ 6 xV Three-phase measurement device for 1
> 2 . Energy Assembled in | active and reactive energy.
ET-07 5 0T Active | - MWh Switch Gear | _ according to EN60687p, EN61036 and
26. E=0 Reactive | - MVArh 6 kV EN61268
ﬁ 5 - capability settings of parameters
- communication IEC61107
25 '!ﬁ 110 kV Assembled in | Three-phase measurement device for active 2
ET-08 42? o < O . .
ET-09 53 chs Energy Switch Gear | and reactive energy.
7 £8 s %‘ Active - MWh 110 kV - according to EN60687p, EN61036 and
' =2 2T | Reactive |- MVArh EN61268
e O 5 - capability settings of parameters
- communication IEC61107
Central monitoring system:
28. | OC-01 Energy Visualization and archiving - Industrial-type PC suitable for 24 h — 1
management | the data, received through a operation;

system
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STATEMENT FROM THE PEOPLE LIVING IN THE VICINITY OF THE PROJECT SITE

JIO
PBKOBOJICTBOTO HA BxNgy7- 761 3eno N
TOIUIO®UKALMS — BYPTAC” EAJL o0 Ha 14,9 2,

CTAHOBHUIE Ha xutenu Ha rp. Byprac, ToruiocHabsBanu ot “Tonnoqmrcauuﬁ
— Byprac” EA/L

OTHOCHO: HsrpaxiaHe Ha HHCTAJANHA 32 KOMOHHHPAHO NPOMBO/JACTBO HA
eJIeKTPHYeCcKa ¥ TONIHHHA eHeprus.

YBAXXAEMHM I'OCTIOJIA,

C pajgoct cneuM HOJIOKUTETHATE MPOMEHH, KOMTO HACTBIIBAT B PA3BHTHETO HA
“Tommodukauusi — Byprac” EAJl. Tonnuuaata eHeprus mpejjiaraa ot
JIPY>KECTBOTO M3moi3Bame noseue oT 17 rogunaun. He cMe 3abpaBuiii 1uma, KOHTO
M3XBBPJIsiEe KOMHHA Ha OTOIUIWTENHATA [IEHTpalla KOraTo ce ropelie Masyr.

Hosunara, e “Tornodukanus — Byprac” EAJl me u3rpaxia ChbOpPBXKEHHE 32
KOMOHHHPAHO MPOM3BOJICTBO HA EJIEKTPHYECKA W TOIUIMHHA €HEPIrus CUMTaMe, ue €
HAi-TPAaBUITHOTO PEIIEHHE 34!

1. TloBHIIaBaHe CUIYPHOCTTA Ha TOTUIOCHAO/IsBaHETO.

2. Hamansisase 1ieHarta Ha npejjiaraHara TOIUIMHHA EHEPIHsl

3. HamansiBane Ha Bpe[JHUTE EMHCHUH M OMAa3BaHE €KOJIOTUATA HA POAHUAT HH Ipajl.

Karo npusercrBame Bamero mamabHo TexHuuecko pemenue, Bu sxenaem ycnex!

rp. byprac, k-c “Uzrpes”, 6. 70, Bx. “B”

Sufe. Colis.... 3.
Lap. zez/’u«/ﬁ " &/xz’@’c .ué( Zep

_" %f "l R, __/Cclr. JCk “”Mé‘f 7
{Z:zamen #JCL/ t%d) )/
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STATEMENT FROM THE COMPANY “BurgasCvet”, WHICH IS BEEN SUPPLIED WITH HEAT
ENERGY FROM DHC BOURGAS

894
@»an
2& ve 90
25 lﬁ) ypracwbent ¢
rp. Byprac — 8000, ya. “Boropuan” Ne 16 Tea.: 056 841 660, dpakc: 056 841 688

J0 -
PBKOBOJICTBOTO HA BxNoi-1674 I.UEAO N
“TOTUJIO®UKALIMS — BYPTAC” EAJL Ioryuero Hagg 79 5199 .
VBAYXAEMM I'OCTIOJIA,

3ano3HaxMe ce ¢ Baiuus MpoekT 3a M3rpaKaHe Ha coOCTBEHa LEHTpaina 3a
NPOM3BOJICTBO Ha TOIUIMHHA ¥ eJIEKTPHYECcKa eHeprus, paboTela Ha NPUPOJIEH ras.

Karto monsearenu Ha mnpou3BexjaHara oT Bac TomMHHA €HEprus, HUE CMe
3aMHTEPECOBaHM KAKTO OT IMOBWILIABAHE CHI'YPHOCTTAa Ha Ka4ye€CTBOTO Ha JIOCTABKHTE,
Taka M OT NoI00OpsiBaHe Ha eKoJIornyHaTa 00CTaHOBKA B paioHa.

U3xox/1alKi OT JBJITOrOJMIIHUTE HU JOOpH OTHOIICHHS, M3pa3sBaMe IbJIHATA
CH TOJKpena 3a pealu3aldira Ha [pOeKTa, KaTto ce HajsBame, ue e(eKTsT OT
BHEJIPABAHETO MY Ill€ € B3aMMHO HM3rOJCH 3a JBeTe JPYKECTBa M 1€ TrapaHTHpa
ObenMTe JOCTABKYA HA TOIUTMHHA €HEPIusl.

C yBaxeHue:

Bacun Tanesn C

Ynpaeumen

30.11.2005 r.
rp. Byprac
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STATEMENT FROM THE MUNICIPALITY BOURGAS TO MINISTRY OF ENERGY AND
ENERGY RESOURCES

BNF22 Beon |
Tloayusto Ha A 99 e.

Jo
Munncrepersoro na Enepreruxara u
Enepruiinnre Pecypen

yiL “Tpuamaia” Ne §

OBLVHA BYPTAC [ CodR 1050
. 8000 Eypréc, YA. "ArekcaHapoecka’ 26 o
Ten.: 056/ 80 13 13, ¢ai<c: 0586/ 80 13 14, Tenekc: 83 433 “TO]].:’[O‘]JHK&IIHH Byprac” EAT
L ILK. 642
DBblgrit Sy = 2T rp. Byprac, 8000

“p 15

auunueH =01 A

ety st e 8y 08, Ha BEuManwero Ha Bemuxy,
&;4:,? yyj/’ﬂ _(-)&/ /ﬂ%’/ (’7% KOHTO B3eMAaT OTHOIIEHHE
&

Ornocno: Msrpaxkpgawe Ha mHCTamamms 3a KOMOMHVDAaHO MpOM3BOACTBO Ha
SACKTPOCHEPrid U TOIVIOCHEPIWS M IPOrpaMa 3a eHepruiiHa e(eKTHBHOCT B
“Tomnodukarus-Byprac” — EA]L.

Yeasicaemu zocnooa,

Mepxure sanernamm B T'Ope IIOCOYEHHS HPOEKT IpeljiaraH OT “Tonnobuxanus
Byprac” EAJIl ca TOTBRPACHH OT INpoy4BaHusTa Ha CBeroBHata Bamka u
TIpOrpamara ¢ €KOJIOrHIHa HACOYEHOCT Ha IPABATENCTBOTO Ha CAIIT “Eco Links”.
Cuamram, d4e mocpenctBom PCATN3HPAHETO HA MPOeKTa INe Cce NOCTUTHEe
HaMma/liBaHe Ha Pa3XOJUTE HA APYXECTBOTO, pelynupaHe Ha BPEIHHTE €MHCHH
MSXBBDILTHM B aTMocQepata KaTo LaI0 W INe ce ch3maje [IOTEHIHATHA
BE3MOXKHOCT 32 GBAEI0 HaMalfBaHe HA LEHATE HA TOMIMHHATA eHeprid. Oceen
TOB4 B IIpolLleCa HA peamH3alMsi Ha MpOeKTa Iie ce Chb3/azaT YCIOBHI 3a
YBEIMHaBaHe Ha 3a€TOCTTa CPeJl HACEIEHHEeTO Ha OOMIHHA Byprac.

B moteepinenne ma rope msmomenoro H3pasdBaM HalljaTa IIOJKperaTa 3a
TBPCEHETO Ha HHBECTHTOP ¥ PEATH3alyATa Ha YIIOMEHATHS 0-rope HPOexT U ce
HaJIBaM Ha CBIIOTO OT CTpaHa HA BCHYKH MHCTHTYIHH] M OTHOIIEHHE KBM

\#6AH KOCTATHHOB/
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STATEMENT FROM THE ADMINISTRATION OF BOURGAS TO MINISTRY OF
ENVIRONMENT AND WATERS

OBJIACTEH YIIPABUTEJI HA OBJIACT
C AAIMUHUCTPATUBEH IHIEHTHP I'P.BYPI'AC

Vi "Lap [Mersp” N1
Byprac, 8000 '
PenyGmmxa Brarapus . By, N4 fyf/ HEJ"\O N

Tenedor: (+359 56) 844-301; 840 485 9
bakc:  (+359 56) 840 481: 840 482 Moayueo Ha 2 /ﬂ’;{}

e-mail; -gprg.'itelgmbsregiun.gg Ho
Hsx. No_ J¥-45 - Musncrepereoro Ha EnepreTakara u
rpByprac __ A7 70 . 2002r. < '

: EnepruitauTe Pecypeu

yi. “Tpuamama™ Ne 8
rp. Codms, 1040

Ho “Tomnodukamms Byprac” EAJT
K. 642
rp. Byprac, 8000

Ha BauManmeT0 HA BCHYKH,
KOHTO B3eMaT OTHOIIEHHE

OtHocHo: IsrpakiaHe HAa WHCTamalmus 3a KOMOWHMDAHO TNPOH3BOACTBO HA
€JIEKTPOCHEPTHA M TOIUIOCHEPTHA M IpOrpaMa 3a EHEPréiiHa e(hEeKTHBHOCT B
“Tomnodukarua-Byprac” — EAJI.

VYeaxkaemu I'ocmosia,

C ToBa mHMCMO H3pa3fBaMe CBOSTA MOAKPENA 33 DEATH3HPAHETO HA IIPOEKTA
“Usrpaskiane Ha HHCTANANNA 33 KOMOHWHHPAHO NPOM3BOACTBO HA EIEKTPOEHEPrHs
W TOIUIOCHCPIHA M TpOrpama 3a eHepruidHa edexTuBHOCT B “Tommodukanms-
Byprac” — EAJl” npeutoskeH B npoyusanuaTa Ha CBeTOBHATA GAaHKA | nporpamara
“Eco Links” ma npaBaTencrsoro sa CAII],

Cunrame, 9e OPEIOKEHHTE MEPKA B POEKTA CHOTBETCTBAT HA MPHOPHTETHTE HA
HAIHOHATTHATA CHEPIWHHA CTpAaTers W HAMHDAHETO HAa MOAXO/AI] HHBECTHTOP
PCATH3MPAHeTO HA NPOEKTa me NOBeNe [0 HAMAIiBaHE HA DasXOMHTe HA

“Tomnopuxamua Byprac” EAJI, 3arepkane Ha IEHATE HA TOMUTHHHATA €Heprus Ha
CBIIECTBYBAIMTE HHBA C BB3MOKHOCTH 33 TAXHOTO HAMAABAHE B ONPEACICHH
TPaHHIM B HeJAIeYHO OBaerme.

Karo ce mamaBame Ha IojgKpena Ha IpOEKTa OT BCHUKH BSGMBJ.LIH /OTHOLIEHHE
HHCTHTYIIHH | HEroBaTa 05p3a peansanus 0CTaBaM,

H
Ha o6acT Bypraé 0BNACTE
n\)* VIPABUTEN
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Statement from Ministry of Environment and Waters about not necessity of
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VOLUME 2
Version 1

December, 2005
Sofia

Annexes Toplofikatsia Bourgas — JI Project 46



Communication with the Regional Inspections for the Environment that an Assessment of the
Environmental Impact is not necessary for the Project.

Il PETNIYBJINKA BbJTAPUS
MAHHCTEPCTBO HA OKOJIHATA CPELA ¥ BOOHUTE

PEIITEHWE Ne 7-ITP /2004

32 npenessBaHe Ha Heo0X0HMOCTTA OT HIBLPIMBAHE HA ONEHKA HA BLIASHCTBHETO
BBPXY OKOJIHATA cpefa |

Ha ocropamme wn. 93, ar 5 or 3akoma 3a omassame ma okomHaTa cpena u
Npe/ICTaBeHaTa MHCMEHA J0KyMEHTAl|A OT HEBecTHTOpa “Tonnoduxarus Byprac” EAJT, rp.
Byprac, mo npusosxenne Ne 2 xuum 4. 6 ot Hapen6ara 3a ycnosuata u pesia 3a H3BLpITBaHe
Ha OUCHKA HA BB3ACHCTBHETO BBPXY OKOJHATA Cpe/la HA WHBECTHIMOHHH NPEUIOKEHHS 3a
CTPOHTE/ICTBO, ACHHOCTH H TEXHOJIOTHH,

PEIMAX

44 He cC W3BhPUIBA ONEHKA HA BE3NEHCTBHETO BLPXY OKONHATA Cpella 33 HHBECTHIHOHHO
npenoskenne “HHcTananas 32 KoMOHHHDaHO NpPOH3BOACTBO HA TOMIHEHA H
SIeKTpHIeCKa eHepras u Tomonposon Ha Townoduxanas — rp. Byprac”. INpensuaeno

€ na ce H3NbIHE Ko-resepallHoHHa CHCTEMa — HHCTANANAS 34 KOMOHHHPAHO MPOH3BOACTEO

Ha TOIUIHHHA (¢ MormHoCT 22,58 MWt) m enexTpaYecka (¢ MomuocT 23,66 MWt) ereprus ¢ |
4 ra30BH ABHTaTels H H3rpaXNaHe HA HOB MOJ3EMEH TOILIONPOBOI ¢ OB/DKHHA okono 2200 '
M. Cren 3-romuimEa excnmoaranus Ha HOBHSA TOILUIONPOBOL Ce NPEOBHIKAA NEMOHTAX Ha

CTapOTO Tpace Ha TOIIONPOBO/IA.

MOTHWBH:

. B pesynTaT OT peaM3MpaHETO HA HHBECTHIMOHHOTO Ope/UIOKEeHHe He Ce 0YaKsa ja
HACTBIAT HEONArONPUATHH BBIACHCTBL BHPXY KOMIIOHSHTHTE Ha OKOTHATA CPEAA.

2. Karto roprBo 3a ra3oBo-GyTalHHTe IBHIATENH e C& TI0/3Ba npupojes ras. [pensuaeno
¢ MOHTHDPAHETO HA KaTAIH3aTOp HA H3XONA HA WHCTANANHMATA W HE Ce MPOTHOIMpA
HA/BHINABAKE HA HOPMHTE 3a JOMYCTHMH EMHCHH Ha BPEIHH BEINECTBA B aTMOChepHH
BB3OYX.

3. BonocraGriBareto Ha ofexTa ¢ Bofa 3a MuTeHHO-GHTOBY HY:KIOH [0e Ce OCHINECTBH OT
CHIICCTBYBAINATA BOACTIPOBOAHA CHCTEMa B LEHTpanara. BoAaTa 3a TeXHONOTHYHH
HYXZM e ce oCHrypAsa OT apa Opod TPBOHH XNaNeHIH, 338 KOETO OPYKECTBOTO
NPHTEXKaBa DPaspelTHTENHO 3a Bomomonzsane Ne 1106/05.08.2002 r., mamameno or
MOCB.

4. OrtnmaneYHnTe BOJH ITE CE BKIOYAT B CBHINECTBYBAINATA ILIOMAIKOBA KaHATH3AIlH,

5. Heobxommmure crpanu 3a Ko-reHepannonHaTa cHCTEMa I e H3TPalAT Ha TEPHTOPHATA
#a “Tonnodukanus Byprac” EAJI, a HOBHAT HogzeMeH TOIUTOTIPOBOJ IIE C€ MOJIOMKH T10
TPaceTo Ha CHIIECTBYBall obcmyxsam (deped) neT ¢ mmpounHa 6 M. He ce manara
YCBOABAHE HA HOBH IUIOIIH H TEPHTOPHH,

6. C 1eMOHTa)a Ha CHINECTBYBAMIOTO BH3/YIIHO Tpace Ha TOIIONPOBOA e Ce 0CBOBOIAT
oxomno 100 axa o6paboTsaema o,

7. Ilnomankara xa “Tomnoguxamus Byprac” EAJ] e oTnazedena Ha 3 KM OT Hali-6/3K0
pasnonoxerus K. Jlozoso Ha rp. Byprac.

Codma 1000, yx “Yansy Caagcron” 67 Ten. 940 6032; axe: 986 48 48
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OaMEeTHHITH

CIICLHHMHYEE CaHuTapex CTaTyT.

9. He ca H3pa3€HH YCTHO HIH JEMO3HpaHH IIHCMEHO BBE3paKCHMA OT 3acersHarara
obmecTeeHOCT Cpelly peanH3alyuaTa Ha HHBECTALIMOHHOTO Openno:Kenue,

Hacmoswemo pewenue ne ommens 3adwisicenui na UHEECIMUMOPA 3A USHBAHEHUE HA
USUCKBAHUAMA Ha 3aKOHA 3a 0Na3éame HA OKoAHAMA cpeda u Opyeu cneyuannu 3aKonu u
M003AKOHO6U HOPMAMUBHU AKMOBe U He MONCe O CAY2ICU KAMO OCHOBANUE 3a OMNAdane Ha
Om2060PHOCIIMG Cv2IACHO Oelicmeauyama HopmamusHa ypeoba. i

Pewenuemo moowce da 6vde obacansaro no peda Ha 3aKoHa 3a adMUHUCMPAMUBHOMO

npoUzE0dCcmeo.

MUHUCTBP:

( i

(IOJIOPEC APCEHOBA)

Hampqﬂffyﬂff

Codua 1000, yn “YVansm Tnancros” 67 Ten. 940 6032; daxc: 986 48 48
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Financial statements:
- Prognostication table for costs and revenues
- Payback and IRR calculation without impact JI
- Payback and IRR calculation with impact JI
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Cosis Revenues
Inwest Interest  |Average Annual Mainie Total Total Eleciri Eleciri Thermal |CO2 Total Total
Years ment Costs Cogen Gas nance Annual Annual city city nergy Sold Annual Annual
Credit 10,00% Consumpiion and Costs Costs Annual sold Annual Incomes |Revenues |Revenues
Operat. without  |Interesi |Consum |to NEC Consumtio] AAUs without Cwith CO2
price 144 Costs the Included |[ption fSold to and
EUR1000Nm* Credit consumers/| ERUs
ThETIE. ThETTE 1000m® ThETTE. ThETTE. ThETTE. THEUE. THEUE. THEUE. THEUIE. THEUIE. THEUIE. ThEUE.
2005 T057.6 7052 0.0 0.0 0.0 0.0 705,% 0.0 0.0 0.0 0.0 0.0 0.0
2006 1176,3 7058 34260,0 4053,4 1450,0 6353,4 T0E3,2 1394 5336,1 2003 4 30,0 24680 Q008,59
2007 11763 388,1 34260,0 4933,4 14500 A353.4 69716 1394 5336,1 29934 0.0 84689 2468.9
2008 11763 470,5 34260,0 4933,4 14500 A353.4 B853.9 1394 5336,1 29934 1020,0 24689 P29
2009 11763 3529 34260,0 4933.4 14500 B3E3.4 B736,3 139.4 5336,1 2003 4 2040 24685 27629
2010 1176,3 2353 34260,0 4033,4 1450,0 B353,4 86187 1394 5336,1 2003 4 2040 24685 27629
2011 11763 1176 34260,0 4933,4 14500 A353.4 6301,1 1394 5336,1 29934 2940 84689 87629
2012 0,0 0.0 34260,0 4933,4 14500 A353.4 A353.4 1394 5336,1 29934 2540 24689 27629
2013 0,0 0.0 34260,0 4933.4 14500 B3E3.4 B3E3.4 139.4 5336,1 2003 4 2040 24685 27629
2014 0,0 0,0 34260,0 4933,4 1450,0 A353,4 A353,4 1394 5336,1 20034 0,0 246859 246859
Total T057.6 3175,9]  308340,0 44401,0 13050,0 1451,0 9921,1 12548 430243 26940,2 31200 TE204  TR340.4




Prolale

FPrerequisites

Cash-flow and profit impact, current maney value

LInit: the. ELIR
Indata, FhY ar Chd' Fhd*
Mominell opp cost; 10,0%| 100000 +
»»Feal opp cost: h.8% 80000 +
Inflation: 4,0% ROO0.D +
Calc. time (v'rs): 11 40000 +
Diepreciation time: 9 i
FPmtfyrend=0, succ=1 I EDDS’S | :
.Dutput -2000.0 + 2005 2006 2007 2008 2009 2011 202 203 2014 2015
Faw-hack-time: I 4000, -
Fos profimpact, wrs: | Z 00D
Met presentwvalue: 3204.3 80000 -
Int rate of return: 19.1% ’
== Profit impact, yearly s=—2cc cash-flow

hax. cash-fl shortall: /057 b

Year: 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
| 0 1 2 3 4 5 b 7 g 9 10
IMDATA Fhds

Sl

ln-corming payments 0.0 64689 B546849 ©B46849 84689 84659 84689 54659 ©B46849 84689 84689
Cut-going payments & -f0B4.2 -70842 70892 -7089.2 -7089.2 -70B89.2 -70842 -7084:2 -7089.: -70839.2
Investment -7057.b (0.0 (.0 (.0 (.0 (0.0 (.0 (.0 (.0 (0.0 0.0
Met cash-flow 0876 13797 13797 13797 13787 13797 137957 13797 137497 13797 13787
Dccintto end year - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Met cash-flow at end of year -f0R7.6 13797 13797 13797 13787 13797 13797 13797 13797 13797 13787




CALCULATIONS CMY

CAS H-FLOW/PAY-BACK

Met cash-flow -f057,6 14348 14423 16R20  1R141  16YE7 17458 1815k 18883 1%h38 20423
Interest 0.0 -7058 -b328 -b46,9 -446,4 -3236 -194.7 -39.6 1380 340k BAT1T
Met after interest /0876 7292 8h45 100571 11677 13490 15811 17760 20263 23044 26134
Acc cash-flow -/067.6 -b326.4 -B4690 -44638 -32961 -19471 -396.0 13801 34063 57108 83242
*** PROFIT-IMPACT **
Met cash-flow /0876 143489 14923 16520 16141 16787 17458 18156 18883 19638 20423
+ Investment f067.R 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cepreciation: 0.0 -7842 -784.2 7842 7842 -7B42 7842 -7B42 7842 -7B4.2 0.0
Interest 0.0 -7058 -k328 -5468 -44b4 -3296 -194.7 -39.6 1360 340k 5717
Profit-impact: 0.0 -55.0 /b3 22009 3835 hR49 BB 8919 124271 15203 2B13.4
NET PRESENT VALUE
Met cash-flow /0676 143489 14923 16520 16141 16787 17458 18156 18883 19638 20423
Annual pres value /0676 13045 12333 11k61 11024 10423 9855 4317 G804  B32o8 7874
Tot pres wvalue 3209,3
INTERNAL RATE OF RET.
Met cash-flow /0576 143489 14923 16520 16141 16787 17458 18156 188873 19638 20423
Mo ire 19.1%
Discounted net /0576 12050 10823 990 8026 Y00 B12E2  B34B 46BSY 4078 35E1
Totdisc net 0.0
Freparation for sensivityanalysis
Basecalculation: Freswal ayback I Profimp

3209.3 /o 18.1% 2



Prolalc

Frerequisites

Cash-flow and profitimpact, current money walue

LInit: ths. ELUR
Indlata, FhA%' ar Chdy” Fhd®
Mominell opp cost: 10.0% 100000 v
»»Feal opp cost: h.8% 80000 +
Inflation: 4,0% RODO.O +
Calc. time (v'rs): 11 40000 4
Depreciation time: 4 1 s
Prothyrends=0, succ=1 I EDDS'S | it I
.Dutput -2000.0 + 2005 2006 2007 2008 2009 2011 202 203 2014 2015
Fay-back-time: ‘ h 40000 -
Fos profimpact, wrs: I 7
-bO00.0 A
Met presentwvalue: 57202 80000 -
Int rate of return: 26.4%% :
== Profit impact, yearly s———2Acc cash-flow
bax, cash-fl shorfall: 70576
“ear: 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
| 0 1 2 3 4 5 b i 5 9 10
IMNDATA F s
Ik
In-corming payments 0.0 90989 B846849 948849 &7629 87629 87629  BVBEY B?EE,BI 8458,9! 8468.5
Cut-going payments 3 -f0B8Y.2 --7089.2 -7089.2 -7089.2 --7089.2 --7089.2 -7089.2 -#0849.2 --7089.2 --7069.2
Irvestment -/057.h 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Met cash-flow /0876 20097 13797 23997 16737 16737 16737 16737 1B73F 13797 13797
Cccintto end wear = 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Met cash-flow at end of year -f087.6 20097 13797 23997 16737 16737 16737 16737 1B73V 13797 13787




CALCULATIONS CMY

CAS H-FLOW/PAY-BACK

Met cash-flow =057 6 20800 14923 2994 19680 20364 21178 22025 22406 19638 20423
Interest 0.0 -7058 -B673 -4748 -252.4 -81.6 1137 338 BH0Y  6Y89 11631
Met after interest /0576 13844 8250 22246 17057 19546 22316 25343 28814 28427 32055
Acc cash-flow -/057 8 -BEY3E -4748.2 -2h23.7  -8168.0 11365 33680 BH0V 3 87887 116314 148365
*** PROFIT-IMPACT **
Met cash-flow /0876 20900 14923 26434 19580 20364 21178 22025 22906 18638 20423
+ Investment f067.R 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cepreciation: 0.0 -7842 -784.2 7842 7842 -7B42 7842 -7B42 7842 -7B4.2 0.0
Interest 0.0 -70568 -5673 -4748 -252.4 -81.6 1137 3368 580,7 6783 11631
Profit-impact: 0.0 6002 1408 14404 8216 11704 14473 17561 20972 20585 32055
NET PRESENT VALUE
Met cash-flow /067 R 20901 14923 264394 19580 20364 21178 22025 22906 18k38 20423
Annual pres walue /0576 180071 12333 20281 13374 12644 11854 11302 10kak  B328 7474
Tot pres wvalue H720.2
INTERNAL RATE OF RET.
Met cash-flow 0676 20901 14923 26494 19580 20364 21178 22025 22906k 18k38 20423
Mo ire 2b.4%
Discounted net -f057.6 1BRIY 8342 13370 bS5 b3ld B14b 4275 3B1E 0 2386 1964
Totdisc net 0.0
Freparation for sensivityanalysis
Basecalculation: Freswal ayback I Profimp

Rzl B 2b4% 0
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Plan of CoGenerations Maintenances

C

WARTSILA

Preventive Maintenance Guidelines

Gas Operation

This guideline gives the average estimated maintenance
intervals, in running hours, based on field follow-up and
service experience of W25SG type gas engines. The
intervals are, however, very much dependent of operational
conditions, speed and load variations, gas and lube oil

quality as well as engine and auxiliary equipment care.
Therefore the actual time between overhauls, based on
engine follow-up compared with the instruction manual
service data, should be noted in the open column for
actual time in the table below, by the operator.

Interval between i
each action Action System .
(Running Hrs) Refer to Instruction Manual
Guide Actual
time time
24 » Periodical recording and analysis of temperatures
(daily) and pressures (minimum once per day) .
« Clean turbocharger(s) compressor side * Check oil General Turbocharging
level in turbocharger(s)
* Check oil level in oil sump or reservoir * Drain tem Lubricati
crankcase ventilator system Lubrication
» Check water level in expansion tank
» Check oil level in air starter lubricator * Drain svstem
starting air vessel(s) and filter Y
* Drain control air receiver and filter(s) ) .
Cooling system Starting
system
Plant control system
100 (each 4 » Wash charge air heat exchanger, with cleaning system Turbocharging system
day)
250 (each 10 « Clean by-pass centrifugal filter(s) and change paper inserts Lubrication system
day) Max deposit: 5-8 mm
500 » Check and adjust inlet- and exhaust valves clearance Cylinder head and valve mechanism
1000 (each 40 « Change oil in turbocharger(s)’ .
day) « Change inserts in main lube oil filter on engine 2+ Turbocharging system
Analyse oil. Change, if necessary ' o
Lubrication system

! See document 91 939 118 00; Selection of Lubricating Oils

2 Also refer to system Instruction Manuals and Service Data for first time intervals, pressure drop limits etc.




14. Data and Specifications - 91 939 141 OOE (Issue 10)

According to supplier's instruction

Wartsila Sweden AB

ebch acton Action System
(Running Hrs) Refer to Instruction Manual
Guide Actual
time time
1500 » Check ignition timing « Clean and check spark plug extension ¢ Fuel and ignition system
Change O-ring in spark plug extension « Change spark plugs ¢ Clean
and check non-return valve in prechamber. Change if necessary.
2000
« Gauge crankshaft deflection ¢ Cylinder block and crankshaft
Clean charge air inlet Turbocharging system
5000 » Check tightening of all electrical connections )
« Check tightening torque of foundation bolts « Check crankcase General Cylinder block and
explosion relief valves ¢ Clean crankcase ventilator
« Inspect cam surfaces crankshaft
« Clean charge air heat exchanger (water side) « Change exhaust
waste gate valve Gear case and camshaft
« Overhaul gas regulating unit®» Check that MCC gas valve .
resistance (incl cable) is < 3,0 ohm Disconnect cable inside CCU and Turbocharging system
measure * Check that PCC gas valve resistance (incl cable) is < 4,0 Fuel and ignition system
ohm Disconnect cable inside CCU and measure o .
Lubrication system Cooling
« Clean lube oil heat exchanger * Clean cooling water heat
system Engine control system
exchanger
« Test function of overspeed protection « Verify sensor accuracy for
temperature and pressure transmitters and other instruments « Check
that the supply voltage to all CCUs is >24,0 VDC when the engine is
running at full load
10 000
« Inspect all gear wheels in fore-end housing « Check Cylinder block and crankshaft Piston
one piston, piston pin and piston ring set and connecting rod Cylinder head and
» Overhaul all cylinder heads * Check all valve
mechanisms valve mechanism
« Inspect all gear wheels « Check camshaft adjustment Gear case and camshaft
» Overhaul turbocharger(s) and replace bearings )
+ Check PCC gas control valves. Change if necessary. * Turbocharging system Fuel and
Check PCC gas control valves. Change if necessary. ¢
Change spark plug extension ignition system
» Check and clean water circulation pump(s) * Check Cooling system Starting system
and clean air starter. Change worn parts




Wartsila Sweden AB

14. Data and Specifications - 91 939 141 OOE (Issue 10)

Interval between
each action
(Running Hrs)

Guide Actual
time time

Action

System
Refer to Instruction Manual

20 000

+ Clean inside of all cylinder liners. Measure and record diameter and
ovality. Remove bore ridges, it any. Change anti-polishing rings.* Pull one
liner for inspection. Do not remove further, if OK

* Inspect two main bearing shells « Check and analyse vibration

damper(s) silicone fluid

» Remove and clean pistons. Measure ring grooves. Clean and check
rings. Clean scraper ring groove drains. Renew piston ring set. Check
piston pin * Clean connecting rods, inspect big-end serration and check oil
channels « Inspect big-end bearing shells « Inspect gudgeon pin
bushings

» Check gear bushing collars and gear teeth (without dismantling the
wheels)

» Change PCC - Change ignition coils * Change cables (with connector)
to MCC and PCC gas valves

» Check expansion bellows. Change if necessary « Check lube oil pump

bearings, clearance and gear backlash

» Change exhaust gas temperature sensors and sensor pockets *
Change knock sensors

Cylinder block and crankshaft
Piston and connecting rod

Gear case and camshaft Fuel

and ignition system
Turbocharging system
Lubrication system Engine

control system

40 000

» Complete overhaul. Clean and recondition all components. Renew
worn parts. Check all bearings and clearances. Check backlash of all
gearings.

« Pull all cylinder liners and clean completely ¢ Inspect crankshaft,
camshaft(s) and other components for cracks * Change torsional
vibration damper(s) + Change big-end bearing studs * Check
camshaft bearings in cylinder block « Remove and inspect gear
wheel drive and pump gear wheels * Dismantle and clean lube oil

pump * Renew all gaskets and sealing rings * Empty and clean

service tanks

All parts in engine and its systems

* Where applicable




14. Data and Specifications -91 939 141 OOE (Issue 10)

Wartsila Sweden AB

NOTE! Special regulations on overhaul laid
down by the local authorities must be observed,
regardless of the above guidelines.

The air reservoirs must be pressure-tested for the first
time after four years of operation and thereafter every
other year. For detailed directions on the above overhauls
refer to Wartsila Instruction Manuals. Document 91 939
142 00 is the Spare Parts Guideline for Programmed
Overhauls.

Maintenance interval schedule

The action intervals for each 24-1 000 running hours,
see page 1 above, are considered as operation routine
and can be translated to calendar days depending on
service.

The action intervals for each 2 000 - 40 000 running
hours above are considered as overhaul. After 40 000
hours the sequence starts again and repeats up to 80
000 running hours etc. In the table below each needed
service action is marked with a "X" at the right running
hours.

Running Action intervals
(Refer to page 2 and 3 above)
2000 | 5000 |10000 |20 000 | 40 000
4000 X X
5000 :
6 000
8000 X
10000 x X
14000 X
15000
16000 x X X
20000 X X
22000f X
24000 X
25000 X
26 000f X
<kl x
30000 X X X
X
34000f X
h X
36 000
40000 X X X X X

In order to make it easier to determine when an overhaul
is necessary, operational records, data loggings etc. can
be sent to Wartsila in Trollhattan for analysis.

When the condition of the engine is assessed, special
recommendations can be given on the actions that
should be taken. Alternatively, service personnel can
be provided for condition testing of the engine on site.
In any case it is always advisable to consult Wartsila's
Service Department before undertaking any major
overhaul.

Preventive maintenance criteria

The time intervals in this document must be considered
as a guideline. The exact time between the overhauls
should be subject to the prevailing operational conditions
and the average load on the engine.

The overhaul intervals imply the following important
pre-conditions:

» Use of specified gas. R efer to document 91 939145
00.

» Use of specified lube oils. Refer to documents 91
939 118 00 and 91 939 144 00.

Note document 91 974 002 00 regarding flushing
directions for new or complete overhauled engines,
auxiliary equipment and pipe systems.

« Use of recommended anti-corrosion additives.
Refer to document 91 990 007 00.

* Proper running-in of the engine components.

During the initial running-in period after overhaul there
may be leakage due to the gaskets bedding down.
Pipe unions and flanged connections should therefore
be retightened after a time.

* Proper service and care of all auxiliary
equipment.
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Organization Structure and Responsibilities - Project Toplofikatsia Bourgas JSC

A 4

! v
- Civil Control Toplofikatsia Bourgas JSC
<—o—>
Design Company KA-Konsult LTD Valio Duchev- Executive Director
Mitov LTD
I Civil Company «9
Instroy LTD
[ > Project Manager
Valentin Terziyski
o— <

A

Installing Company
AESP -Kozloduy

Suppliers of the Equipment
Walters Power Investors LLC
Wartsila Sweden AB

® Operation Manager

Atanaas Kumanov <«

A 4

Ecology
(Environmental)
Tatiana Ducheva

! ) !

v

Operator CHP Maintenance Manager Maintenance Manager Measurement Manager
Stoian Grudev, Dimitar Krastev, Dimo Mechanical Electro Minko Dimitrov
Papazov, Todor Kolev, Petar Petrov Nikolay Mushkov Georgi Kodjabashev
A A A +
A 4 A 4 A 4 A 4
Operation team Maintenance Team Mechanical Maintenance Team Electro Measurement team
5 persons 5 persons 5 persons 5 persons
Remark: A yY 7} 4
In blue colors is the realization of
the project.

In black the operation

Suppliers — personal training, guarantee and after guarantee service
Local Training Centre — for local regulations and operation rules training




Responsibilities for the project implementation and functioning

The obligations and the responsibilities of all parties involved in the project are connected with
the relevant position of the staff at the companie.

Executive Director of Toplofikatsia Bourgas JSC

Manages the activities of the company in reference to the obligations set by the Company’s
Statute and assigned by the Board of Directors.

Assigns tasks and controls the managers of the different departments and thus controlling the
Operation Manager of the company.

Interacts with the Project Manager and manages the wholly process of implementation and
operations of the project in accordance with the schedules. In case of difficulties in the
implementation and operation process he intervenes operatively within the range of his
authorities in order to eliminate the difficulties.

Manages the properties and the financial assets of the company.

Approves the reports to the verification company with the results of the measurements and
actual reduction of CO, emissions.

Project Manager

Plans, observes, implements and controls all the activities in reference to the implementation of
the project.

Interacts with the Executive Directors of the company on important matters of the project
implementation.

Observes, coordinates and controls the activities of the project in accordance with the time
schedules.

Corresponds and keeps in touch with the state authorities in charge of the project.
Corresponds and keeps in touch with the private institutions in charge of the project.
Corresponds and keeps in touch with the design, civil, civil control and installing companies,
the suppliers, etc.

He is directly responsible for the commissioning of the installations successfully and in term.

Operation Manager

Coordinates the design of all additional equipment and the connections with the co-generating
equipment.

Manages the procedures for preparation of the necessary documents for obtaining licenses and
permits.

Develops and implements plans for the training and qualification of the staff.

Manages the activities of the operational personnel.

He is responsible for the thermal and electrical energy energy in the range of the project.

He is responsible for conducting and keeping the necessary documentation for the operation
and maintenance of the equipment.

Carries out all operative job for managing of the operation and the maintenance of CHP
equipment.

Coordinates the activities of the Operation manager, the Maintenance Manager, Measurement
Manager and the Environmental Officer.



Corresponds and keeps in touch with all suppliers of the equipment for ensuring of the
necessary maintenances, repairs necessary for the normal operation of the equipment.

Carries out the coordinating procedures for control of the emissions in accordance to the
methodology and look at for the normal operation of the central monitoring system.

He is responsible for the preparation of annual report to the verification company with the
results of the measurements and actual reduction of CO, emissions.

Coordinates and ménages the development of plans for the training and qualification of the
staff and their implementation.

He is directly responsible for the observation of the quality standards and GOOD PRACTICE
in accordance to the complex permits.

Environmental Officer

She develops an internal methodology for control of the harmful emissions and the monitoring.
She participates in the preparation of annual report to the verification company with the results
of the measurements and actual reduction of CO, emissions.

Prepares and stores the documentation for the data from the measurements of the emitted
emissions in the atmosphere.

Corresponds with the regional authorities of the Ministry of Environment and other state
authorities and institutions in charge.

Operator CHP

Manages the activities of the operational personnel.

He is responsible for the thermal and electrical energy energy in the range of the project.

He is responsible for conducting and keeping the necessary documentation for the operation
and maintenance of the equipment.

Carries out all operative job connected with the operation of CHP, including start and stop of
the CHP modules, including in synchronization with the outside electrical network and in local
regime, keeps the necessary operation mode and working regime, observes for the normal
operation parameters of the co-generation modules, changes the operation regime in manual
control mode etc.

He is directly responsible for the observation of the quality standards and GOOD PRACTICE
in accordance to the complex permits.

Maintenance Manager Mechanical

Participates in the installing and commissioning of the CHP equipment.

Supports all activities for the construction and assembling of additional equipment and the
connections with the co-generating equipment

He is responsible for the mechanical maintenances of CHP, including inspections, technical
service and repairs in accordance with the suppliers maintenance documentation and schedules.
Develops and implements plans for the training and qualification of the mechanical
maintenance staff.

Manages the activities of the maintenance staff /prophylaxis, current repairs and overhauls/.
Develops and implements plan for the maintenance and repair of the equipment with special
attention to the overhauls.



He is responsible for conducting and keeping the necessary documentation for the
maintenances.

He is responsible for the provision of quick- ware spare parts and consumption materials and
for the observation of the information of the worked out hours.

Carries out operative contacts with the other sub-managers of the project in reference to the
maintenance and the repairs of the equipment.

He is directly responsible for the observation of the quality standards and GOOD PRACTICE.

Maintenance Manager Electrical

Participates in the installing and commissioning of the CHP equipment.

Supports all activities for the construction and assembling of additional equipment and the
connections with the co-generating equipment

He is responsible for the electrical maintenances of CHP, including inspections, technical
service and repairs in accordance with the suppliers maintenance documentation and schedules.
Develops and implements plans for the training and qualification of the maintenance staff.
Manages the activities of the maintenance staff /prophylaxis, current repairs and overhauls/.
Develops and implements plan for the maintenance and repair of the equipment with special
attention to the overhauls.

He is responsible for conducting and keeping the necessary documentation for the
maintenance.

He is responsible for the provision of spare parts and for the observation of the information of
the worked out hours.

Carries out operative contacts with the other sub-managers of the project in reference to the
maintenance and the repairs of the equipment.

He is directly responsible for the observation of the quality standards and GOOD PRACTICE.

Measurement Manager

Develops and implements plans for the training and qualification of the measurements staff.
Plans and manages the activities of the measurement staff.

Develops and implements plans for the measurements in accordance to The State Agency of
metrology and standardization.

He is responsible for monitoring, registration, visualization, archiving, reporting of the
monitored dates and periodical checking of the measurement devices.

Secures the normal work of the system for monitoring in a whole (local measurement devices
and their connection with the local measurement stations, and their connection with central
measurement station).

Prepares annual report for the verification company with the results from the measurement and
evidence of authenticity.

He is responsible for the metrological compliance of all measurement devices and their
monitoring.

He is responsible for conducting and keeping the necessary documentation for the
measurements.

Carries out operative contacts with the other managers of the project in reference to the
maintenance and the repairs of the equipment and the Environmental Officer in reference to
the emission reductions.



He/she is directly responsible for the observation of the quality standards and GOOD
PRACTICE.

Measurement Team

The measurement team is responsible for collecting of the measurement dates from the existing
measurement devices which are not connected with the Central monitoring system and fill
manually the dates in the tables inside of the Central monitoring station incorporated in the
Central Information System of DHC every day.

Secures the normal work of the system for monitoring in a whole (local measurement devices
and their connection with the local measurement stations, and their connection with central
measurement station).

Prepares annual report for the verification company with the results from the measurement and
evidence of authenticity.

The team is responsible for the metrological compliance of all measurement devices and their
monitoring.

The team is responsible for all maintenances of the measurement devices from the Monitoring
system / cleaning the probes etc./ described in maintenance documentation of the suppliers.
They can do and small repairs of the devices/changing of electronic module and etc./ if it is
permitted from the measurement devices producers.

The team is responsible for conducting and keeping the necessary documentation for the
measurements.

He/she is directly responsible for the observation of the quality standards and GOOD
PRACTICE.
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TRAINING PROGRAM PROJECT TOPLOFIKATSIA BOURGAS

The training of the responsible staff of DHC Bourgas in accordance with Annex No. 13 will be

performance in two stages — the first during the realization stage of the project and the second during
the operation of the cogeneration installations. The time, the length of the training period, the place
and the responsible organizations are given below:

Responsi

. Place to
Project Staff Number Period Dura- ble carr
Team of pers. tion organiza y
. out
tion
Operators CHP
Stoian Grudev, Dimitar Krastev, 10 03.2006- | days | Wartsila DHC
Dimo Papazov, Todor Kolev, 04.2006 Bourgas
Operation Petar Petrov
Team Operation Team TU-Sofi
Valentin Petkanchev, Georgi 6 every 5 davs -o0T1a Sofia
% Kalev, Dimitar Kolev, Vasko 2 years Y Wartsila
= Petrov, Dimitar Andreev
D_ .
S Nikolay Mushkov- Manager 03.2006- . DHC
E Maintenance | Georai Nachev 6 042006 | 10days | Wartsila Bourgas
= Team Stoian Kirov
S . Atanas Dimov every TU-Sofia .
8 Mechanical Nachko Enchev 4 2 years 5 days Wartsila Sofia
3 Sashko Stefanov
N Georgi Kodjabashev- Manager 03.2006- . DHC
c N
% Maintenance | Tenko Stoianov 6 04.2006 10 days | Wartsila Bourgas
S Team Veliko Nikolov
=) : Hristo Hristov every TU-Sofia .
< R
2 Electrical Jelio Jelev 4 2 years 5 days Wartsila Sofia
© Nikolay Batlev
= Minko Dimitrov-Manager
Nikolay Mitev 6 03.2006- 6 davs Supolier TU-
Measurements | Ivan Kelevedjiev 05.2006 y PP Sofia
Team Ivan Aleksandrov
lia lliev 3 every |, e Danfoss TU -
lanko Komitov 2 years YS | supplier | Sofia
03.2006- Local DHC
E = 28 04.2006 | 3 days Lectors Bourgas
= £
S8 5 ALL i
S 10 PERSONALL every
= Local DHC
£S5 £ 2x14 1 year 3 days Lect B
% g E % WO fimes ectors ourgas
FEFO

Remark: 1. The training plan is preliminary.

2. Part from the people can be different in the future.

3. The local training is about the local regulations and responsibilities.
4. The suppliers of the existing measurement devices organize periodical training courses

and now.
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