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Years
Parameters Unit
2006 2007 2008 2009 2010 011 012
[Total GHG project emissions thous.tCO, | 30446 | 3092 | 31408 | 31408 | 31408 | 31408 | 31408
IGHG project emissions associated with
» . thous.tC0, | 1605 1650 1701 1701 1701 1701 1701
lelectricity production
(GHG project emissions associated with heat
: thous CO 1440 1440 1440 1440 1440 1440 1440
Iproduction
ICEF under electricity production CO/kWh | 1012 1012 1012 1012 11 1012 1012
ICEF under heat production kgCO,/Geal 416 416 416 416 416 416 416
GHG (CO2 )
CO2
Parameters Unit Years
2007 | 2008 [ 2009 [ 2010 | 2011 | 2012
JANNUAL OUTPUT:
electic energy thous. MWh 1630, 1680 1680 1680 1680 1680
heat thous. Geal 3465 3465 3465 3465 3465 3465
IBASELINE
CEF  under electricity] gCO»/kWh
production 1012 1012 1012f 1012 1012 1012
CEF under heat production | kgCO,/Gcal 416 416 416 416 416 416
[PROJECT
CEF  under electricity] gCO»/kWh
production 607 599 599 599 599 599
CEF under heat production | kgCO,/Gcal 260 264 264 264| 264 264
[ERUs thous. t CO; 1201 1221 1221 1221 1221 1221
for 2008-2012| thous. t CO,
period 6 104
CHP
2007 2012




Coal ash SO, NOx Total
Year
tly tly tly tly
2007 13 863.,4 7 609,6 2 758,7 24 231,7
2008 14 090,5 77342 2 803,9 24 628,6
2009 14 090,5 7734,2 2 803,9 24 628,6
2010 14 090,5 7734,2 2803,9 24 628,6
2011 14 090,5 7734,2 2 803,9 24 628,6
2012 14 090,5 77342 2 803,9 24 628,6
[
2003 3 24
2005 1 20
3)
[
[
64 16
2004 11
32
[
[
JI 6

Ji
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Sovereign Bond:

BB+ BBB-
S&P
1998 1999 2000 2001 2002 2003
GDP -5.3% 6.4 10.0 5.1 47 7.3%
CPI 84.4 36.5 20.2 18.6 15.1 12.0%
-5.2 11.0 11.9 49 3.7 7.0%
-12.0 5.3 17.4 8.7 2.6 12.5%
164 360 602 481 463 600
/ 122 120 283 362 478 880 04
2
2003
4 2003
GDP 1990
BRICs 1
2003 170
2004 140 2004 1
1191
2004 9 10 27
2005 2 16
Point Carbon CcC
2005 2
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Ranking: 14 Feb 2005

| Country ‘ Rating ‘ Last (5 Jan)
| 1. New Zealand ‘A ‘(-, -)
2. Bulgaria 'BBB (1, BBB)
3. Romania BB+ (2, BB)
|4.CzechRep.  |BB (3,BB)
5. Hungary BB (5, BB)
6. Poland BB (6,BB)
7. Slovakia BB- (5, BB)
8. Estonia BB- (7,BB)
9. Ukraine B- (8,B)
10. Russia cc+ (9, CC)
2004 9
2006 Point Carbon
Q2 2005
3
Q1 2005
3
Q1 2005
3
Before
June 1,
1990-2004 2006
JI 2005 2QTR

JI Joint Implementation:
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788,600km?
17 2 2
617,800 298,500
7 27 186
1,571,000 81
1,000 10%
90
Ulgalgol 250
90%
1957
1993 Open Joint-Stock
Company “Khabarovskenergo”
2,152MW 7,518Gcal/h
UES UES of Russia
(Vostokenergo)
7 3 6
2 24
100% 9

(Khabarovsk production and repair company)
Khabarovsk repair and construction company
Khabarovsk repair and mounting company
Khabarovsk energy technological
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company Avtotransportenergo
Energotorg CK
CK Argoenergo Rodnik zdrovia
Spring of health 0JI 0Ji
Amurskaya zhemchuzhina Amur pearl 9
2,153MW 7,194G cal/h(8,367MW)
1,500km
400km 220kvVv 500 V
110kV 220kV
2
6
CHP 110 V
788,000km? 1,605,000
330
330
1,600G cal/h 118MW
CHP
68% (13.5%) 18.5%
Installed capacities Fuel consumption, thous. tce
Name Power, Heat,
Gas Heavy oil Coal
MWL Geallh
Khabarovsk CHP -1 462.5 1350 3000.9 1060
Khabarovsk CHP -2 610 128.8
Khabarovsk CHP -3 540 1380 19.2 1069
Komsomol'sk CHP -2 with
subordinate Komsomol'sk 275,5 975 263 4.7 403
CHP -1
Komsomol'sk CHP -3 with
subordinate boiler-house 360 1240 588 235
"Dzemgi".
Amursk CHP -1 285 1169 68 1 328
Nikolaevsk CHP 130.6 321 175
Maysk TPP 98.85 135 1 73
Birobidzhan CHP 338 13 117
TOTAL 2151.95 7518
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CHP-1

Parameter Value | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
Electricity generation
total, including mln. kWh|1928,4|1776,0| 1717,7|1703,3| 1671,4| 1560,3 | 1718,6 | 1845,8 | 1889,8 | 1909,3 | 1967,9 | 1945,5| 1908,2 | 2013.8| 1908,1
auxiliary
Power output, total mln. kWh | 1539,8 | 1398,4 | 1367,8| 1349,0| 1323,3| 1240,5| 1393,2 | 1527,4 | 1576,1 | 15682,5 | 1636,5 | 1608,3 | 1571,1 | 1682.3| 1589,1
Heat output, total t}(t‘:;:? 5316,6 | 5029,5 | 4498,8 | 4391,5| 4303,4 | 3794,1 | 3700,3 | 3481,1 | 3524,3 | 3635,3 | 3731,7 | 3622,6 | 3563,6 | 3565.5 | 3468,8
Consumption of fuel
equivalent, total thous. tce | 1363,7|1301,0| 1206,0| 1169,6 | 1138,0| 1035,1 | 1072,4 | 1081,4 | 1099,1 | 1113,1 | 1137,8|1085,9| 1064,3 | 1101.6 | 1054,2
Consumption of fuel
equivalent for
electricity suppliod. thous. tce | 400,6 | 384,4 | 382,7 | 369,56 | 354,4 | 340,9 | 521,0 | 570,8 | 583,7 | 582,5 | 597,56 | 563,1 | 550,0 | 587,0 | 554,46
total
Consumption of fuel
equivalent for heat thous. tce | 963,1 | 916,6 | 823,2 | 800,1 | 783,6 | 694,2 | 551,4 | 510,6 | 515,4 | 530,6 | 540,3 | 522,8 | 514,3 | 514,6 | 499,77
supplied, total
Specific consumption of fuel equivalent:
for electricity supplied | g ce/kWh | 260,2 | 274,9 | 279,8 | 273,9 | 267,8 | 274,8 | 373,9 | 373,77 | 370,4 | 368,1 | 365,1 | 350,1 | 350,1 | 349,0 | 344,4
for heat supplied ce/:ial 181,2 | 182,2 | 183,0 | 182,2 | 182,1 | 183,0 | 149,0 | 146,7 | 146,2 | 146,0 | 144,8 | 144,3 | 144,3 | 144,3 | 144,2
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O Specific fuel consumption for electricity supplied, g ce/kWh
O Specific fuel consumption for heat supplied, kg ce/Gcal
CHP-1
1998 7 1,093 2004 3
1,051
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Value | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004
thous. | 456 | 112| 045| 003
fce
tht‘(’:‘;s' 200,2 | 139,3| 1646 | 80,4 | 370,2| 329,8| 4824
tht‘é‘és- 164,6 | 3950 | 427,8| 251,2| 2322 | 261,6| 171,1
thous. 2,6 1,9
fce
thous. 9.9 56,6
tce
thous. 19.7
tce
tht‘;‘és- 651,2 | 564,0| 321,1| 104,5| 784
tht%l;s- 2212 | 646,6 | 379,5| 4487 | 3973
thous. 0,044
tce
. | thous.
Total for year: tce 1093 1109 1135 1082 1060 1099 1051
2006
2005 2012
Parameters | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Power output, | 1580 | 1585| 1630 | 1680 | 1680 | 1680 | 1680 | 1680
min. kWh
Heat output, 3465 | 3465| 3465 | 3465 | 3465 | 3465| 3465 | 3465
thous. Geal
CHP-1 19
2 2004 12
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CHP-1 19 1950 1960
Steam boilers
Station No. Type Manufacturer Year of Fuel Steam parameters Nominal
commissioning Pressure, Temperature, output,
kg/cm? °c t/h
1 TrM-170 TK3 1953 coal/heavy oll 100 540 170
2 TM-170 TK3 1955 coal/heavy ail 100 540 170
3 TM-170 TK3 1955 coal/heavy ail 100 540 170
4 TM-170 TK3 1958 coal/heavy oll 100 540 170
5 BK3-160-100-¢ 1959 coal/heavy ail 100 540 160
6 BK3-160-100-® 1960 coal/heavy oil 100 540 160
7 BK3-220-100-9 Barnaul boiler 1964 coal/heavy oil 100 540 220
8 BK3-220-100-¢ | manufacturing 1965 coal/heavy oll 100 540 220
9 BK3-210-140-0 works 1966 coal/heavy oil 140 560 210
10 BK3-210-140-¢ 1967 coal/heavy ail 140 560 210
11 BK3-210-140-9 1968 coal/heavy oll 140 560 210
12 BK3-210-140-9 1970 coal/heavy oil 140 560 210
13 BK3-210-140-¢ 1971 coal/heavy ail 140 560 210
14 BK3-210-140-9 1972 coal/heavy oll 140 560 210
15 BK3-210-140-¢ 1972 coal/heavy ail 140 560 210
16 BK3-210-140-9 1973 coal/heavy oll 140 560 210
Hot water boiler-house
Station No. Type Manufacturer Year of Fuel Steam parameters Nominal
manufacture Pressure, | Temperature, output,
kg/cm? 0oC Geal/h
18 IITBM-100 Belgorod boiler 1978 heavy oil 25 70-150 100
19 ITTBM-100 manufacturing 1979 heavy oil 25 70-150 100
20 IITBM-100 works 1981 heavy oil 25 70-150 100
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—CO0O2 emissions —— CH4 emissions —0— N20emissions
Fuel balance
Fuel type Unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
1) Raichihinsk coal thous. tce | 78,584|115,471| 1,592 8,139 12,529 0,281 15,637| 68,724| 45,581 11,231 0,453 0,029
2) Urgalsk coal thous. tce 0,706| 0,204| 4,244| 55,303| 268,799 347,572(289,900| 371,695 200,200| 139,344| 164,596, 80,366| 370,202
3) Kharanorsk coal thous. tce |432,014| 386,282 493,647| 504,425| 541,322| 527,477 673,334| 412,973| 164,556| 394,960| 427,848 251,207| 232,238
4) Chernogorsk coal thous. tce 52,821 13,791| 0,039 32,600 2,608
5) Izykhinsk coal thous. tce 2,839 59,525 66,199 5,155/ 18,191 9,917
6) Abakan coal thous. tce 19,683|
7) Azeisk coal thous. tce 7,696| 38,391 78,097| 30,218 55,903| 16,886|205,414|651,192|564,010| 321,118| 104,480 78,442
8) Urtuysk coal thous. tce 221,154( 646,639| 379,531
01l fuel thous. tce |299,853| 445,144 415,374|227,296| 133,415  62,07| 24,226| 8,902 5,401 3,544 2,643 3,112| 3,857
Fuel consumption by transport
Unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
[Petrol consumption tly 87,7 89,7 89,7 96,6 96,6 103,4 103,4/ 110,3| 132,4] 124,1] 1152 97,9 167,5)
[Diesel oil consumption tly 445,9| 323,3| 548,3| 453,1| 720,3| 567,8 520,3| 586,00 410,5] 462,9 480,4] 429,4/ 5719
Average CO; emissions coefficients
Unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
[Average COz emissions
coefficient for solid fuel t COgl/tce 2,96 3,01 2,99 2,95 2,92 2,92 2,93 2,91 2,85 2,87 2,88 2,88 2,88
[Average COz emissions
coefficient for oil fuel t COv/tce 221 222 222 220 223 224 230 233 235 244 253 241 2,39
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CHP-1 5 10

2012
CHP-1
JSC
70%
2012
1
2006 2012
CHP-1
-2
JSC 2006 2012
Federal Wholesale Market of the Electricity and Power, FOREM
CHP-1 CHP
3
2006 2012 CHP-1
CHP-1
4
2012 33 3.2
3
JSC
2003
76% JSC
2003 2% 2002
1
3 1



2
FOREM FOREM
FOREM JSC
2 3% FOREM
CHP-1
CHP-1
CHP-1 70%
CHP
CHP
CHP
CHP CHP-1
30%
FOREM
JsC
FOREM
CHP-1
JSC
o O
4
2012
2012 CcOo2
Parameters Unit Years
2006 2007 2008 2009 2010 2011 2012

Annual heat output thous. Geal 3465 3465 3465 3465 3465 3465 3465
[Annual power output min. kWh 1585 1630 1680 1680 1680 1680 1680
Specific fuel equivalent consumption for heat
supplied kg/Geal 1444 144,4 1444 1444 1444 1444 1444
Specific fuel equivalent consumption for
electricity supplied ghWh 351,7 351,7 351,7 351,7 351,7 351,7 351,7
|Annual fuel consumption for heat thous. ton c.e. 500,3 500,3 500,3 500,3 500,3 500,3 500,3
JAnnual fuel consumption for electricity thous. ton c.e. 557,5 573,3 590,9 590,9 590,9 590,9 590,9
[Annual fuel consumption for heat and electricity,
totally: thous. fon c.c. 1057,8 1073,6 1091,2 1091,2 1091,2 1091,2 1091,2

coal firing thous. tonce.|  1054,6 1070,4 1087,9 1087,9 1087,9 1087,9 1087,9

heavy oil firing thous. ton c.e. 3.2 3.2 3,3 3,3 3,3 3,3 3,3
Coefficient of CO2 emission coal burning t COq/tce 2,88 2,88 2,88 2,88 2,88 2,88 2,88
Coefficient of COz emission heavy oil buming] t COy/tce 2,31 2,31 2,31 2,31 2,31 2,31 2,31




2008 2012 3,140.8

. Years
Parameters Unit
2006 2007 2008 2009 2010 2011 2012
(CO2 emissions from fuel combustion
coal thous. tCO: 3037,3 3082,7 3133,2 3133,2 3133,2 3133,2 3133,2
heavy oil thous. tCO: 7,3 7,4 7,6 7,6 7,6 7.6 7.6
(COz emission for heat output thous. tCO2 1439,9 1439,9 1439,9 1439,9 1439,9 1439,9 1439,9
(COz emission for power output thous. tCO2 1604,7 1650,2 1700,8 1700,8 1700,8 1700,8 1700,8
Specific COz emissions for 1 Geal output kgCOy/Geal 416 416 416 416 416 416 416
Specific COz emissions for 1 kWh output gCOy/kWh 1012 1012 1012 1012 1012 1012 1012
Total direct on-site GHG emissions thous tCOz 3044,6 3090,2 3140,8 3140,8 3140,8 3140,8 3140,8
. Years
Parameters Unit
2006 2007 2008 2009 2010 2011 2012
Total GHG baseline emissions thous. t 002 3044,6 3090,2 3140,8 3140,8 3140,8 3140,8 3140,8
(GHG project emissions associated with
. . thous. t COz 1605 1650 1701 1701 1701 1701 1701
electricity production
(GHG project emissions associated with heat
. thous.t COz 1440 1440 1440 1440 1440 1440 1440
[production
CEF under electricity production gCO/kWh 1012 1012 1012 1012 1012 1012 1012
CEF under heat production kgO02/Geal 416 416 416 416 416 416 416
5
1,920
. Years
Parameters Unit
2007 2008 2009 2010 2011 2012
[ Annual heat output thous. Geal 3465 3 465 3465 3465 3 465 3465
lAnnual power output mln. kWh 1630 1680 1680 1680 1680 1680
Specific fuel equivalent consumption for heat supplied kg/Geal 139,8 142,1 142,1 142,1 142,1 142,1
Specific fuel equivalent consumption for electricityl|
. g/kWh 327,1 322,5 322,5 322,5 322,5 322,5
supplied
|JAnnual fuel consumption for heat thous. ton c.e. 484,5 4924 492.4 492.4 4924 492.4
|JAnnual fuel consumption for electricity thous. ton c.e. 533,1 541,9 541,9 541,9 541,9 n541,9
Z
| Annual fuel consumption for heat and electricity, totally: [thous. ton c.e. 1017,6 1034,3 1034,3 1034,3 1034,3 1034,3
Coefficient of COz emission gas burning t COs/tee 1,62 1,62 1,62 1,62 1,62 1,62




Direct-On Site

. Year
Parameters Unit
2007 2008 2009 2010 2011 2012
CO: emission for heat output thous. tCOz 784,9 797,7 797,7 797,7 797,7 797,7
CO2 emission for power output thous. tCO: 863,7 877,8 877,8 877,8 877,8 877,8
Specific COz emissions for 1 Geal output kgCO»/Gceal 227 230 230 230 230 230
Specific COz emissions for 1 kWh output gCO2/kWh 530 523 523 523 523 523
Total direct on-site GHG emissions thous tCOa 1649 1676 1676 1676 1676 1676
Direct-Off Site
i Year
Parameters Unit
2007 2008 2009 2010 2011 2012
(Quantity of burning gas at the Khabarovsk CHP-1 thous. ton c.e. 1017,6 1034,3 1034,3 1034,3 1034,3 1034,3
Direct off-site GHG emissions associated with production:
electricity thous. t COzeqv 126 128 128 128 128 128
heat thous. t COzeqv 115 116 116 116 116 116
CHsemissions in COzeqv. associated with gas delivery and
i thous. t COzeqv 240,5 2445 2445 2445 2445 2445
transportation
. Year
Parameters Unit
2007 2008 2009 2010 2011 2012
IGHG project emissions thous. tCO2-eqv 1889,1 1920,0 | 1920,0 1920,0 1920,0 (1920,0
(GHG project emissions associated with electricity|
990 1006 1006 1006 1006 1006
[production thous. tCO2-eqv
(GHG project emissions associated with heat production thous. tCO2-eqv 899 914 914 914 914 914
ICEF under electricity production gCO2/kWh 607 599 599 599 599 599
CEF under heat production kgCO2/Gceal 260 264 264 264 264 264




A Years
Parameters Unit
2007 2008 2009 2010 2011 2012
ANNUAL OUTPUT:
electic energy thous. MW h 1630 1680 1680 1680 1680 1680
heat thous. Geal 3 465 3 465 3 465 3 465 3 465 3 465
BASELINE
CEF under electricity| gCO2/kWh
production 1012 1012 1012 1012 1012 1012
CEF under heat production| kgCO2/Gcal 416 416 416 416 416 416
PROJECT
CEF under electricity| gCO32/kWh
production 607 599 599 599 599 599
CEF under heat production| kgCO2/Gcal 260 264 264 264 264 264
JERUs thous.t CO2 1201 1221 1221 1221 1221 1221
for 2008-2012| thous.t CO:
period 6 104
3500 .
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Measured,

Ne Parameter Dfata Unit calculated or Recording & ar'ch1v1ng method Registration
variable ! (electronic/ paper) frequency
estimated
Electronic and paper Statistical .
1. Annual power output kWh measured report, Forms 15506-1, Form No 6-TP continuously
Electronic and paper Statistical
2. Annual heat output Geal measured report, (Forms 15506-1, Form No/| continuously
6-TP)
Electronic and paper Statistical
3. Annual fuel consumption total ton c.e. measured report, (Forms 15506-1, Form No | continuously
6-TP)
- including gas consumption thous.
3.1. . g8 . p M3, measured Electronic and paper Statistical report | continuously
during reporting period t e
- including coal
3.2. consumption during reporting t c.e. measured Electronic and paper Statistical report | continuously
period
Annual fuel consumption for Electronic and paper Statistical
4. P t c.e. calculated report, (Forms 15506-1, Form No monthly
power output
6-TP)
- including gas consumption thous.
4.1. . g8 : P M3, calculated Electronic and paper Statistical report monthly
during reporting period t o
- including coal
4.2. consumption during reporting tc.e. calculated Electronic and paper Statistical report monthly

period




Measured,

Ne Parameter D.ata Unit calculated or Recording & ar.ch1v1ng method Registration
variable . (electronic/ paper) frequency
estimated
. Electronic and paper Statistical
5. Annual fuel consumption for heat t c.e. calculated report, (Forms 15506-1, Form No monthly
output
6-TP)
- including gas consumption thous.
5.1. . 88 : p M3, calculated Electronic and paper Statistical report monthly
during reporting period t oo
- including coal
5.2. consumption during reporting tc.e. calculated Electronic and paper Statistical report monthly
period
6. Specific fuel consumption per:
B g. Electronic and paper Statistical report
6.1. power output c.e./kWh caleulated |\ p 1 S\TEK (Forms 15506-1 [5, 6]) monthly
K Electronic and paper Statistical
6.2. |- heat output g calculated report, (Forms 15506-1, Form No monthly
c.e./Geal
6-TP)
Electronic and paper Statistical report monthly
kcal/m3 measured
) Form No 6-TP
7. Low heat value of natural gas (MJ/m? | (labora tory test)
Electronic and paper Statistical report monthl
3 Chemical composition of natural o measured bap p Y
" |gas! ° (laboratory test)




Measured,

Ne Parameter D.ata Unit calculated or Recording & ar.ch1v1ng method Registration
variable . (electronic/ paper) frequency
estimated
8.1. |- CO2 %
8.2. |- co %
8.3. |- CH4 %
8.4. |- CuHm %
Coefficient of CO2 emission gas t CO2/t Electronic and paper Statistical
9. . calculated annually
burning c.e. report
10 Coefficient of CO2 emission coal t COq/t in accordance
" | burning c.e. with PDD
Direct on-site GHG emissions Electronic and paper Statistical
11. calculated annually
under the output report
11.1) - heat t CO2




Measured,

Ne Parameter D.ata Unit calculated or Recording & ar.ch1v1ng method Registration
variable . (electronic/ paper) frequency
estimated
11.2{ — electricity t COq
12. | CEF with production of: calculated Electronic  and  paper  Statistical annually
report
kgCOy2/
12.1) - heat Geal
B .. gCO2/k
12.2 electricity Wh
13 CEF under baseline with in accordance Electronic and paper Statistical
" | production: with PDD report
kgCO2/
13.1) - heat Geal
B .. gCOs/k
13.2 electricity Wh
14. | GHG emission rediction thous. ¢ calculated Electronic ~ and  paper  Statistical annually
CO2 report




EIA Environmental Impact Assessment

CHP-1
Coal ash SO, NOx Total
Year
tly tly tly tly
2007 13 863,4 7 609,6 2 758,7 24 231,7
2008 14 090,5 7734,2 2 803,9 24 628,6
2009 14 090,5 7734,2 2 803,9 24 628,6
2010 14 090,5 77342 2 803,9 24 628,6
2011 14 090,5 77342 2 803,9 24 628,6
2012 14 090,5 7734,2 2 803,9 24 628,6
10
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EU CO2 Allowance Market Midpoint (2005 delivery)
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PDD (Project Design Document)



Project Design Document

for

"Switch of Khabarovsk CHP-1 Plant from Coal to Fire Natural Gas"

_7“’. TOYOTA TSUSHO CORPORATION

2005



Abstract

Project Design Document (PDD) for JI Project "Switch of Khabarovsk CHP-1 from Coal
to Fire Natural Gas” was prepared by request of Toyota Tsusho Corporation (TTC) and
according to the Contract dated 29.11.04 No. 13/2004-/ between Energy Carbon Fund
(ECF) and TTC.

In 2004 TTC representatives together with ECF members visited Khabarovsk, JSC
“Khabarovskenergo” and Khabarovsk CHP-1 for the project examination.

TTC, ECF and "Khabarovskenergo" agreed:

o "Khabarovskenergo" to provide for the project implementation,

e ECF to make the full PDD (including the Baseline Study, Monitoring Plan,
evaluation of environmental effect caused by implementation of the project,
stakeholders consultation activities, Additionality Test and Validation Report).
ECF was authorized by JSC “Khabarovskenergo” to represent fully its
interests in submitting project “Switch of Khabarovsk CHP-1 Plant from Coal
to Fire Natural Gas” to potential carbon investor.

e TTC to finance development and determination of PDD, to realize searching
and attraction of the third parties for the purpose of concluding a purchase
agreement of the "Khabarovskenergo" ERUs, with such third parties. TTC
will be a sole agent to sell all of carbon credit from this project.

Project Design Document was executed by Energy Carbon Fund and Open JSC
"Scientific Research Institute YuzhVTI" (Baseline Study) in accordance with the
Operational Guidelines for Project Design Document of Joint Implementation Projects of
ERUPT.



Project information

Project characteristics

Supplier’'s name and address | Open Power and Electrification JSC
«Khabarovskenergoy,
49 Frunze Str., 680000, Khabarovsk, Russia

Company name Open Power and Electrification JSC
«Khabarovskenergo»

Legal address

49, Frunze str., Khabarovsk, 680000, Russia

Zip code + city address

680000, Khabarovsk

Postal address

49, Frunze str., Khabarovsk, 680000, Russia

Zip code+ city postal address

680000, Khabarovsk

Code

Russian Federation

Contact person

Mr. Alexander B. Rozhkov

Job title

Science and Technology Deputy General Director —
Director of Open JSC "Khabarovsk energy
technological company"

Telephone number

+7 4212291925

Fax number +7 4212 29 19 26

E-mail bvwv@bvv.khv.ru

Date of registration May 7, 1993

Bank account 40702810870000103155

Far East Bank Savings Bank of Russia, 02 subsidiary

Additional information:

Local contact person

Mr. Nikolay N. Kobtsev — Director of “Khabarovsk
CHP-17,

15 Svetovaya str., Khabarovsk, 680015, Russia

Tel. +7 4212 55 63 59, fax +7 4212 55 65 38,

E-mail: Htec1@khaben.elektra.ru

Other parties involved in the

JSC «Khabarovskenergo» subsidiaries:

project (co-investors, owner, | «Komsomolsk heat networks»,

operator, users, etc.) «Energosbyt»

Project Abstract

Project Title "Switch of Khabarovsk CHP-1 Plant from Coal to Fire
Natural Gas"

Abstract The Project is designed to modernize and switch boilers

Ne 1-19 from coal to fire natural gas with implementation
of the measures to substantially increase the economic
and ecological efficiency of CHP-1:

- implementation of the gas supply technological
complex for the Khabarovsk CHP-1 plant for gas
transportation and supply directly to the boilers
complete with the commercial gas accounting system
at the CHP-1 plant in the gas distribution station and
the process gas flow rate accounting for each boiler;

- equipping of the gas distribution station with the
process control system;

- optimization of the equipment mix and operation
of the boilers.

Project location

Khabarovsk CHP-1, Khabarovsk City

Project starting date

2005

Construction starting date

2005




| Construction finishing date | 2006

General description of the Khabarovsk Region, Khabarovsk City and Khabarovsk CHP-1
Plant

The Territory of the Khabarovsk Region

Khabarovsk region is situated in the Far East of the Russian Federation and is part of the
Far East Federal district. Its total area is 788.6 thousand sqg. km.
The territory of Khabarovsk region includes 17 administrative districts and two cities of
regional submission: Khabarovsk (about 617.8 thousand people) and
Komsomolsk-on-the-Amur (about 298.5 thousand people). The total number includes 7
cities, 27 towns 186 rural administrations, with the population more than 1571 thousand
people, 81 % of which live in the cities.
Khabarovsk region is an industrial center of the Far East region. In its economic system
the most important sectors are power-intensive branch and highly-developed social
sphere.
The main industries include mechanical engineering and metallurgy (agricultural
machineries production, power engineering industry, shipbuilding and ship repair,
manufacture of the foundry equipment), nonferrous metallurgy, forestry, wood
processing and pulp-and-paper, oil refining, chemical engineering and fishing industry.
Also, there are two oil refineries - in the cities of Khabarovsk and
Komsomolsk-on-the-Amur, which provide petroleum products for almost all the Far East
economic region.
The total processing capacity is 10 million t/y of crude petroleum, from which about 10 %
is supplied from the Sakhalin island deposits through the oil pipeline Okha -
Komsomolsk-on-the-Amur River, 90 % is delivered by railway from Siberia.
The main coal-mining plant is a Joint-Stock Company "Urgalugol" with production
capacity more than 2.5 million tons of coal p. a.

The City of Khabarovsk

Today the city of Khabarovsk is considered to be a capital of the Far East region. It is
located in the central part of the Far East, where most of federal and regional offices are
located (the Far East military district headquarters, the Far East railway headquarters,
Glavdalstrroj, Dallesprom, Dallesstroj holdings and etc.

Khabarovsk is the second populated city in the region and the fourth by the territory. It is
located on the right bank of the Amur River at its junction with the Ussuri River, and is 45
km long with total area about 37 thousand ha. The city is subdivided into five districts:
Krasnoflot, Kirov, Central, Zheleznodorozhny (Railway) and Promyshlenny (Industrial).
Khabarovsk is the largest industrial, transport, cultural and scientific center of the Far
East. There are about 100 enterprises of mechanical engineering, metallurgy,
construction, food, light and other industries n the city. The Khabarovsk railway hub is the
largest in the region, and its river port is the largest on the Amur River.

Open Joint-Stock Company "Khabarovskenergo "

Open Joint-Stock Company (Open JSC) "Khabarovskenergo", founded in 1993 on the
basis of the regional agency "Khabarovskenergo" is the main producer of electric power
and heat in Khabarovsk region.

"Khabarovskenergo" is a part of integrated power system "Vostokenergo"
—representative of the Russian Open JSC "UES of Russia" on the management of the
power systems in the Eastern part of Russia - is a diversified power enterprise, which
activities include generation and distribution of electric power and heat, and associated
research activity, design and construction.



Now, the structure of Open JSC "Khabarovskenergo" includes 24 enterprises with 7
thermal power stations, 3 large heating boiler plants, 6 enterprises of electric networks, 2
enterprises of heat networks and others.

Open JSC "Khabarovskenergo" has nine hundred per cent subsidiaries: Open JSC
"Khabarovsk production and repair company", Open JSC "Khabarovsk repair and
construction company”, Open JSC "Khabarovsk repair and mounting company", Open
JSC "Khabarovsk energy technological company"”, Open JSC "Avtotransportenergo",
Open JSC "Energotorg", Open JSC "CK" Agroenergo", Open JSC "Rodnik zdorovia
(Spring of health)" and Open JSC "OJ1" Amurskaya zhemchuzhina (Amur pearl) ".

The installed electric capacity of the power system is 2153 MW with heat capacity of -
7194 Gcal/h (8367 MW). Open JSC "Khabarovskenergo" includes 15000 km of electric
transmission lines of all voltage levels and more than 400 km of heat lines. It's connected
with Amur region by 220 and 500 kV transmission lines and with Primorsk region - by
110/220 kV transmission lines.

The Khabarovsk power system includes two energy areas — the interconnected energy
area incorporating six power stations coupled by the system-forming transmission lines
and Nikolaev energy area in the structure of Nikolaev CHP plant and 110kV networks.
The Nikolaev energy area operates independently.

The power system supplies the central and southern areas of Khabarovsk territory and
the Jewish autonomous region with electric power and heat.

The power system territory embraces 788 thousand sqg. km with the population of 1605
thousand people. The heat from the district heating system sources, which belong to the
power system, is supplied to Khabarovsk, Komsomolsk-on-the-Amur River, Amursk,
Nikolaevsk-on-the-Amur River, and Birobidzhan.

Heat and electric power supply in the rural and northern areas is carried out from more
than 330 local boiler plants with the total capacity of about 1600 Gcal/h and from 86 small
diesel power stations of the total installed capacity of more than 118 MW.

The specific feature of the power industry of the region is that with the availability of
enormous hydro resources the basic energy sources are the CHP plants, operating on
the imported fuel. The major fuels for the power stations are brown and bituminous coals
(68 %), furnace fuel oil (13.5 %) and natural gas (18.5 %).

Project Implementation background

The power generation in Khabarovsk region, including Open Joint Stock Company
“Khabarovskenergo", depends on expensive imported fuel (coal, fuel oil) in many ways.
Thus, under the program “Gasification of Sakhalin area, the Khabarovsk and Seaside
regions”, approved by the regulation of the Government of the Russian Federation,
gasification of the region is being actively carried out.

In March, 2002 the Governor of Khabarovsk region Victor Ishayev has declared the
beginning of the gas pipeline “Komsomolsk-on the-Amur River — Khabarovsk»
construction of 502 km long. The gas delivery to Khabarovsk in new gas pipeline is
scheduled for 2006.

The branch of Open Joint Stock Company “Khabarovskenergo” - Open Joint Stock
Company “Khabarovsk repair-construction Company” - participates in the gas pipeline
construction. By the beginning of 2004, Khabarovsk repair- Construction Company built
17.5 kilometers of the pipeline. Khabarovsk repair-construction Company plans to take
active part in the construction of the gas pipeline till its commissioning date.

On the 22™ of April, 2002 the Government of Khabarovsk region and Open Joint Stock
Company “Gasprom” concluded a long-term cooperation agreement.

July, 2004: General Director of Open Joint Stock Company “Khabarovskenergo” Valery
M. Levit took part in signing of Memorandum of Understanding on sales of the natural
gas from Sakhalin sea deposits to the buyers of Khabarovsk region. The Memorandum
was signed by the Governor of Khabarovsk Region Victor Ishayev and the President of
“Exxon Neftegas Limited” company (operator of the project “Sakhalin-1”) Steve Terni.



Open Joint Stock Company “Khabarovskenergo” and Open Joint Stock Company
“Khabarovskkraigas” will become potential buyers of Sakhalin gas. The signed
Memorandums of Understanding define terms and regulations, which will enter Purchase
and Sale Agreements.

The project implementation will allow increasing the power system stability and
profitability, considerably improving the ecological situation (to reduce the amount of
harmful emissions into the atmosphere of the city and to the water basin of the Amur
River), and also working conditions at Khabarovsk CHP-1.

For the project implementation:

— The specifications of natural gas supply to the cogeneration station for Open
Joint Stock Company “Khabarovskenergo” (the letter No. 443/3 dated
27.02.02) have been received from Open Joint Stock Company
“Khabarovskkraigas”.

— 26.05.03 - Regulation No. 694 of the Mayor of Khabarovsk “On Permission
for Open Joint Stock Company “Khabarovskenergo” to design technological
subjects of Khabarovsk CHP-1 reconstruction.

— 30.06.03 — the architect- planning task of the project was authorized by the
architect of the Khabarovsk city (No. 133).

— 2003 — Feasibility Study of the Project was made by Project Institute
“Khabarovskenergoproject”.

— 2004 - Project Institute “Khabarovskenergoproject” stated making a detailed
design of the project.

— Basic measures, goals and results of implementation of the project

Main operational arrangements implemented under the Project:

a) Implementation of the gas supply technological complex to Khabarovsk CHP-1 plant,
deS|gned for gas transportation directly to the consumer including:

high pressure gas line from the right-of-way of the Khabarovsk CHP-1 plant to the
gas distribution substation;

factory-assembled gas distribution substation;

gas flow commercial accounting system installed at the gas distribution substation;
gas flow process accounting for each boiler;

medium pressure gas line located on the territory of the Khabarovsk CHP-1 over
the existing and designed trestles running from the gas distribution substation to
the main building;

gas lines within each boiler (inlet and control units) located in the boiler
department;

provision of gas equipment for the burners per each boiler;

installation of gas burners;

air inlet to boiler burners;

a) Provision of the gas distribution substation with the process control system based on the
computers and conventional I&C devices;

b) Optimization of boiler operating mode while ensuring the required dependability of
power supply to the consumers.

Main Goals of the Project:

increasing economic and ecological efficiency of Khabarovsk CHP-1 activities,
the Open Joint Stock Company “Khabarovskenergo” subsidiary;

obtaining extra profits due to electric power and heat primary cost reduction
under existing electricity tariffs;

satisfying the energy consumption growth by generating electric power and heat



by using more efficient equipment;

providing grounds for heat and electric power output increase from the CHP-1
plant.

Implementation of the project will allow receiving the following results:
increasing boiler efficiency by switching to natural gas and replacing the
existing burners with more efficient burners;

significant reduction of low-temperature corrosion that will result in service life of
the boiler and the gas/air path increase;

decreasing the CHP-1 auxiliary power requirements by 6%;

decreasing specific fuel consumption of released heat from 351.7 to 322.5 g/kWh,
and from 144.4 to 142.1 kg/Gcal , respectively;

annual fuel saving about 55 tce;

CO2 emissions reductions for 1 231 thous. t/y;

annual atmospheric emissions of sulfur dioxide reduction by 7,7 thous. t.,
nitrogen oxide by 2.8 thous. t., fuel oil ash calculated on vanadium basis by 14,1
thous. t.

The results are given for 2008.

To achieve the results of the project the following activities should be
implemented:

a) To conclude equipment and materials delivery agreements.
b) the Open Joint Stock Company “Khabarovskenergo” will:

submit the project design documentation:

receive architectural planning task from the city planning board of the department
of the architecture;

submit an expert review to the board of the state interdepartmental expertise of
Khabarovsk Region, the main department of the natural resources and
environmental protection for Khabarovsk region of the Ministry of the Natural
Resources of the Russian Federation;

prepare the documents for permission on carrying out the reconstruction and
mounting activities in accordance with the current legislation.

c) Perform the following construction and mounting works:

shared construction of urban 0.6 MPa gas distribution lines;

cut-in of gas lines to the Khabarovsk CHP-1 of the Open JSC
“Khabarovskenergo” from the urban gas distribution networks;

construction of the high pressure gas line from the right-of-way of the Khabarovsk
CHP-1 to the gas distribution substation;

installation of the gas distribution substation before the Khabarovsk CHP-1;
installation of the gas flow commercial accounting unit with the display of the
readings from the automated gas flow and pressure accounting system to the
process control system of the Open JSC “Khabarovskkraigas”;

installation of the gas flow process accounting system for each boiler;

installation of the medium pressure gas line located on the territory of the
Khabarovsk CHP-1 over the existing and designed trestles running from the gas
distribution substation to the main building;

installation of the gas lines within each boiler (inlet and control units) located in
the boiler department;

provision of gas equipment for the burners per each boiler;

installation of gas burners;

provide air inlet for boiler burners;

provide boilers Ne1-16 1 Ne18-20 with gas firing process control systems;

d) Financial operations for the project implementation.



Khabarovsk CHP-1, the subsidiary of Open JSC “Khabarovskenergo”, and the
Investor will implement the project professionally with the aim to minimize the heat
cost for the consumers.

Project boundaries

Determination of the enterprises/facilities within the project boundaries/analysis

The project boundaries represent a list of enterprises, sites, installations and processes,
which, to some extent, are associated with the project implementation and influence the
GHG emissions.

All GHG emissions within the project boundaries should be monitored by the project
Designer and can be related to the project activity.

Theoretically, the project boundaries for energy production at the CHP-1 plant can
include GHG emissions associated with the production, transportation, reprocessing,
distribution and combustion of fossil fuel, and distribution of the produced energy.
However, such broad interpretation of the project boundaries for the present project is
impracticable because all the above listed factors (besides fuel transportation) will not
introduce any changes into GHG emissions when implementing the Project.

Practically, the optimal variant is the determination of the project boundaries for direct
emissions associated only with energy production.

The essence of the project lies in modernization and switching coal-fired boilers of the
Khabarovsk CHP-1 to fire gaseous fuel while keeping the possibility of using coal as the
reserve oil and implementation of the measures that will substantially increase economic
and ecological efficiency of the CHP-1 operation. Switching the boilers from coal to
natural gas carried out at the CHP-1 will not result in any changes in the plant circuit and
operating conditions and the amount of the products supplied. Khabarovsk CHP-1
delivers power and heat to the industrial and community consumers of Khabarovsk City
and is operated according to the schedule of consumers’ demand.

Project implementation will not change heat output (there will be no replacement) and the
amount of fuel-fired at other enterprises beyond Khabarovsk CHP-1.

Thus, the project boundaries include only CHP-1 plant and transportation of the amount
of fuel fired only in CHP-1 plant boilers.

Flowchart of the project boundaries with basic components and connections

The flowchart of the project boundaries with basic components and connections is
illustrated in Fig. 1. The project boundaries are designated by the dotted line.
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The project boundaries include the following:
— Khabarovsk CHP-1.
— Fuel transportation to Khabarovsk CHP-1 plant.

The boundaries of the analysis are broader that the project boundaries. They
cover the heat and power energy consumers connected to the CHP-1. The boundaries
of the analysis are designated by the dotted line. The project initiator will annually
prepare the protocol of monitoring and verification of the parameters controlled within the
project boundaries and detect and periodically analyze the changes occurring within the
boundaries of the analysis.

Analysis of the Production Delivery System

The process flow sheet of the facility with its main components and connections before
and after the project implementation

The Khabarovsk CHP-1 site is located in the south district of the Khabarovsk City and
borders on:

— industrial area — from the north;

— residential area — from the south;

— industrial area — from the east;

— residential area, industrial enterprises — from the west.

The nearest residential area is located within 200 m in the southward. The site relief is
plain.

According to the classification of SNiP (Construction Norms and Rules) 23-01-99
"Construction climatology", Khabarovsk City is characterized as follows:

— the coldest five-day period ambient air temperature — minus 31 °C;

— the warmest month average maximum ambient air temperature — plus 25.7 °C;

— average month maximum ambient air temperature:

— the coldest (January) — minus 22.3 °C;

— the warmest (July) — plus 21.1 °C;

— designed wind velocity — 9.0 m/s;

— prevailing wind direction — Southern-West.

The main products of the Khabarovsk CHP-1 plant are power and heat. The information
about the district heating system (heat networks) of the Khabarovsk CHP-1 plant is given
in Annex |.

The heat to the industrial enterprises and the population of the Khabarovsk City is
supplied by subsidiary of JSC “Khabarovskenergo” — “Khabarovsk heat networks” via the
Community and Housing Municipal Services (CHMS), which are specialized in heat
distribution among the final consumers. The heat supply is carried out on the basis of the
relevant contracts.

Now, the Khabarovsk CHP-1 installed electrical capacity is 435 MW, installed heat
capacity is 1200.2 Gcal/h, main fuel used is a mixture of black and brown coals.
The connected heat load of heating system with hot water is 753 Gcal/h, with
steam — 114 Gcal/h in 2002. Annual heat output from CHP-1 in 2002 was — 3,563,621
Gcally, power output — 1,571,092 MW/y. Actual annual heat output was 2,361,000
Gcal, including with steam — 124,000 Gcal. The technical personnel of CHP-1 boiler
department includes up to 110 persons in shift, the operation staff and
maintenance staff of the boiler department consists of 18 people.

The following boilers are installed in the boiler department of the Khabarovsk CHP-1:
— steam boilers — 4 boilers (No. 1-4) of the TP-170-100, 2 boilers (No. 5 and 6)



of the BKZ-160-100F, 2 boilers (No. 7 and 8) of the BKZ-220-100F, 8 boilers
(No. 7-16) of the BKZ-210-100F;
— hot water boilers — 3 boilers (No. 18-20) of the PTVM-100.

The following turbo units are installed in the turbine department: 1 - PT/50-90/13;
1-PT-30-90/13; 1 - T-27.5-90; 2 - PR-25-90/10/0.9; 2 - T-100-130; 1 - T-105-130.

The characteristics of the boilers and turbines are given in Annex Il.

To restore the condensate losses, the CHP plant is provided with the chemical water
treatment plant. The capacity of the chemical water treatment plant is 1800 t/h to make
up the district heating system (heat network).

In the existing flow sheet the mixture of black and brown coal as the main and reserve
fuel is used.

The combustion products generated when firing coal are emitted into the atmosphere via
the stack.

The design flow sheet uses natural gas as the main fuel and coal — as the reserve one.
As a result of switching the Khabarovsk CHP-1 to natural gas combustion while keeping
the existing boiler capacity, the labor conditions and ecological situation in the city will be
significantly improved - the emissions of ashes and sulfur from these boilers will be fully
eliminated.

The Khabarovsk CHP-1 plant will be supplied with natural gas from the shelf of the
Sakhalin Island via the main gas line "Komsomolsk-on-the Amur— Khabarovsk". The
proposed date of the main gas line commissioning is 2005.

The Khabarovsk CHP-1 will be supplied with natural gas via the city high-pressure gas
line from the gas distribution station (GDS) No. 1. The maximum gas pressure of the gas
line connected to the Khabarovsk CHP-1 is 0.6 MPa.

No natural gas storage tanks are envisaged on the site of the Khabarovsk CHP-1. The
natural gas pressure reduction and maitenance at the specified level in the gas supply
system of the Khabarovsk CHP-1 will be provided by the equipment located on the
factory-made gas distribution point (GDP).

Via the gas pipeline the dried gas with following (average) physical and chemical
characteristics will be transported (letter 74/346¢ of 2.06.03 "SakhalinNIPImorneft"):

—  low heat value - 34830 kJ/m® (8320 kcal/m®):

— relative specific weight by air — 0.6;

— methane 91.6; ethane — 3.5; propane — 0.9; butane — 0.5;

— pentane — 0.2; carbon dioxide — 0.8; nitrogen — 0.6;

— hydrogen sulfide - none.

Retrospective and perspective analyses of fuel supply, heat and electricity delivery,
operating conditions of the enterprises/facilities included in the project boundaries

The flow sheet of the Khabarovsk CHP-1 (existing equipment) is illustrated in Fig. 2.

The main operating parameters during 1990-2004 are given in Table 1. The dynamics of
variation of heat and power output from the Khabarovsk CHP-1 and specific consumption
of fuel equivalent for electricity and heat supplied during this period is illustrated in Figs. 3
and 4.

List and quantity of coal burned at the Khabarovsk CHP-1 in 1998-2004 are
presented in Table 2.

The analysis of retrospective data illustrates that over the last five years power output
from the Khabarovsk CHP-1 has de-facto reached the 1990 level and has become stable.
The increase/decrease of these parameters as compared with the previous year mainly
depends on the change of average outdoor temperature during heating season. Some
revival in economy of Khabarovsk Region (for example, according to the final balance



sheet of the Ministry of Economic Development and External Affairs of the Khabarovsk
Region gross production output in 2004 equals to 104.5 % when compared to the same
figure in 2003) allows making a tentative forecast of demand growth and concomitant
increase of heat and power output from Khabarovsk CHP-1.

The growth in electricity and heat load as compared with 90s will lead to a more
effective usage of generating equipment and to a decrease in specific fuel consumption.
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Table 1
Basic performance characteristics of Khabarovsk CHP-1 during 1990-2004

Parameter Value 1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 2002 | 2003 | 2004
Electricity
generation total, min. kWh | 1928,4 | 1776,0 | 1717,7 | 1703,3 | 1671,4 | 1560,3 | 1718,6 | 1845,8 | 1889,8 | 1909,3 | 1967,9 | 1945,5| 1908,2 | 2013.8 | 1908,1
including auxiliary
Power output, total | min. kWh | 1539,8 | 1398,4 | 1367,8 | 1349,0 | 1323,3 | 1240,5 | 1393,2 | 1527,4 | 1576,1 | 1582,5 | 1636,5 | 1608,3 | 1571,1 | 1682.3 | 1589,1
Heat output, total tgocfl" 5316,6 | 5029,5 | 4498,8 | 4391,5 | 4303,4 | 3794,1 | 3700,3 | 3481,1 | 3524,3 | 3635,3 | 3731,7 | 3622,6 | 3563,6 | 3565.5 | 3468,8
Consumption of
fuel equivalent, thous. tce | 1363,7 | 1301,0 | 1206,0 | 1169,6 | 1138,0 | 1035,1 | 1072,4 | 1081,4 | 1099,1 | 1113,1 | 1137,8 | 1085,9 | 1064,3 | 1101.6 | 1054,2
total
Consumption of
fuel equivalent for |y s tce | 400,6 | 3844 | 382,7 | 369,5 | 354,4 | 340,9 | 521,0 | 570,8 | 5837 | 582,5 | 597,5 | 563,1 | 550,0 | 587,0 | 554,46
electricity supplied,
total
Consumption of
fuel equivalent for thous. tce | 963,1 | 916,6 | 823,2 | 800,1 | 783,6 | 694,2 | 551,4 | 510,6 | 5154 | 530,6 | 540,3 | 522,8 | 514,3 | 514,6 | 499,77
heat supplied, total
Specific consumption of fuel equivalent:
L%rp‘iﬁgé”c'ty g celkWh | 260,2 | 2749 | 279,8 | 273,9 | 267,8 | 274,8 | 373,9 | 373,7 | 370,4 | 368,1 | 365,1 | 350,1 | 350,1 | 349,0 | 344,4
for heat supplied ce/k(?cal 181,2 | 182,2 | 183,0 | 182,2 | 182,1 | 183,0 | 149,0 | 146,7 | 146,2 | 146,0 | 144,8 | 144,3 | 144,3 | 144,3 | 1442
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Table 2

List and quantity of the coals burned at the Khabarovsk CHP-1 in 1998-2004

Coal, region, deposit, coal type Value 1998 1999 2000 2001 2002 2003 2004
1) Raichihinsk coal, FE,
Partizansk coalfield thtous. ' ' ' '

ce
2) Urgalsk coal, FE, Urgalsk thous
deposit, MP, Partizansk coalfield too - 200,2 139,3 164,6 80,4 370,2 | 329,8 | 482,4
3) Haranorsk coal, ES , Haranorsk
deposit, 16P, Chita region thous. | 1646 | 3950 | 427,8 | 2512 | 2322 | 2616 | 171,1

tce
4) Chernogorsk coal, ES,
Chernogorsk deposit, AP, Minusinsk 26 19
coalfield thous. ’ ’

tce
5) lzykhinsk coal, ES, Izykhinsk
deposit, [P, Minusinsk coalfield tht%:s. 9.9 56,6
6) Abakan coal, ES, Chernogorsk
deposit, BP, Minusinsk coalfield 197

thous. ’

tce
7) Azeisk coal, ES, Azeisk deposit,
35P, Minusinsk coalfield thous. 651 ‘2 564,0 321 ’1 104‘5 78,4

tce
8) Urtuysk coal, ES, Urtuysk | thous.
deposit, 26P, Chita Region tce 221,2 646,6 379,5 | 448,7 | 3973
9) Karakansk coal, ES, Kuznetsk
coalfield, IP thous. 0,044

tce

Total for year: tht‘;‘;s' 1093,8 | 1109,5 | 11352 | 1082,8 | 1060,3 | 1099 | 1051

* - The Far East
o Eastern Siberia

The decrease of specific fuel consumption is stipulated by change of fuel balance:
— Refusal to burn Raichihinsk coal that has significantly worse parameters as
compared with the designed parameters at present;
— Replacement of Azeisk coal (the deposit is exhausted) by Urtuysk coal.

In last years the value of specific fuel consumption are practically stable (during
2001-2003 changes amounts to less than 0,3 %).

Perspective forecast of main baseline parameters

The perspective forecast of power and heat output (by the expert evaluation of
“Khabarovskenergo” specialists) is presented in Table 3

Table 3
Perspective forecast of power and heat output during 2006-2010
Parameters | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012
Power
output, min. 1580 | 1585 | 1630| 1680 | 1680 | 1680 | 1680 | 1680
kWh

Heat output,

3465 | 3465 | 3465 | 3465 | 3465 | 3465 | 3465 | 3465
thous. Gcal
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For comparison, the average values of power and heat output during 2000-2004 is
1617,5 million kWh and 3590,4 thous. Gcal respectively.
Taking into account that JSC “Khabarovskenergo” refused to burn the Raichihinsk coal
and that Azeisk deposit is exhausted it can be forecasted that at the Khabarovsk CHP-1
three main types of coal will be burned within the baseline - Haranorsk, Urgalsk and
Urtuysk coal.
The accepted perspective forecast of power and heat output corresponds to actual
average values of these parameters during 2000-2004. Therefore for baseline estimate
with the outlook up to 2012 the value of specific consumption of fuel equivalent is
determined based on its average value over 2000-2004:

o for electricity supplied — 351,7 g ce/kWh,

e for heat supplied — 144.,4 kg ce/Gcal.

Perspective forecast of main project parameters

The flow sheet of the Khabarovsk CHP-1 (existing equipment) under project
implementation is illustrated in Fig. 5. As compared with the current flow sheet: natural
gas will be the main fuel burned at the Khabarovsk CHP-1; SO, and ash emissions will
be excluded almost completely.
Under project implementation the replacement of the electricity and heat generated from
other sources does not take place, i.e. under the project the predictable heat and power
output from Khabarovsk CHP-1 complies completely with heat and power output from
Khabarovsk CHP-1 in the baseline (Table 3).
The switching of the boilers to natural gas leads to the increase of energy effectiveness
of Khabarovsk CHP-1 due to gross efficiency of boilers increase and a decrease in the
auxiliary electric power consumption.
Taking into account the increase of boilers energy effectiveness, the specific fuel
consumption from natural gas combustion at Khabarovsk CHP-1 is equal to the following:
o for electricity supplied — 322.5 g ce/kWh,
e for heat supplied — 142.1 kg ce/Gcal.
These values are accepted based on conservative approach. Therefore, actual values of
the specific fuel consumption are to be less than values given above. For example, at
some CHP burning natural gas under the same conditions (type of used equipment,
quantity and proportion of electric and heat power output etc.) the specific fuel
consumption is equal to 305-320 g ce/kWh - for power output, 125-139 kg ce/Gcal - for
heat output.
Justification and evaluation of the accepted values of the specific fuel consumption from
natural gas combustion at the Khabarovsk CHP-1 are presented in Annex Il
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Brief characteristic of the main equipment of the enterprises/facilities included in the
project boundaries

The characteristics of the main equipment of Khabarovsk CHP-1 plant are given in
Annex Il

The state of the main and auxiliary equipment depends on duration and conditions of its
operation, timely maintenance and repairs including replacement of components, parts or
mechanisms, observance of the requirements and rules of technical operation, as well as
of other directives. The equipment of the heat cycle of the Khabarovsk CHP-1 plant is in
a satisfactory condition due to timely maintenance and replacement of some components
during the repair.

The operating boilers of the Khabarovsk CHP-1 plant had been manufactured and
commissioned during the period of 1953-1981 (Annex Il). The duration of operation of the
main and auxiliary equipment is specified in accordance with the statement of the Expert
and Technical Committee carrying out the relevant examinations.

The technological complex of the gas supply to the Khabarovsk CHP-1 plant, which is
designed for gas transportation and supply directly to the consumer, includes:

— high pressure gas line from the right-of-way of the Khabarovsk CHP-1 plant to the
gas distribution substation;

— factory-assembled gas distribution substations 1 and 2;

— gas flow commercial accounting system installed at the gas distribution substation;

— gas flow process accounting for each boiler;

— two medium pressure gas lines located on the territory of the Khabarovsk CHP-1
plant over the existing and designed trestles running from the gas distribution
substation to the main building;

— gas lines within each boiler (inlet and control units) located in the boiler
department;

— provision of gas equipment for the burners per each boiler;

— installation of gas burners;

— airinlet to boiler burners;

— gas firing process control system.

The project envisages provision for boilers No. 1-16, 18-20 of natural gas
equipment ensuring fuel automatic control and firing.
The gas lines located on the territory of Khabarovsk CHP-1 plant is laid over the existing
and designed trestles running from the gas distribution substation to the main building.
The gas distribution substation is in fact the complex of the factory-made two-block
complete set:

— block-box filters;

— reduction block-box with five trains of reduction;

— 3 working trains; 1 standby train; 1 small flow train.

The automation and alarm system of the reduction block envisages:

— block compartment gas content alarm;

— monitoring of gas flow, pressure and temperature;

— alarm on the trip of the relevant reduction lines;

— fire and block door opening alarms;

— Installation of the gas flow commercial accounting system.

The boilers are equipped with the gas-heavy oil device of gas burners. At the
stage of the feasibility study the following equipment was included:

— 8 burners for PTVM-100 boilers (replacement of existing gas/oil burners);

— 6 burners for BKZ-220-100F boilers;

— 4 burners for TP-170 and BKZ-160-100F, BKZ-210-140F boilers;

— 2 burners for B-50-14/250 boilers.
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During the installation process of gas burners provision shall be made for hot air inlet for
combustion. The cross-section areas and locations of cutting-in the hot air ducts will be
corrected at the stage of working design in accordance with layout drawings of the boiler
manufacturers. To compensate for thermal displacement of the air ducts provision is
made for lens compensators and spring-suspension fastening of the air ducts. In
accordance with the manufacturer drawings the burners will be insulated with the
insulation materials complete with lining the gauze with special compound.

Each air duct running from the existing hot air manifold is connected to the burner with
the installation of the valve complete with the MEO drive. The insulation of the hot air
ducts is made of the mineral cotton wool with lining the gauze using special compound.
In connection with switching the boilers to fire gaseous fuel and in accordance with SNiP
(Construction norms and rules) 11-58-75 "Ventilation and conditioning" in the boiler
department within the boiler bays the plenum air will be supplied in the amount of the
triple air exchange.

To implement the conditions of economic relations between the gas supplier and the gas
consumer the subsidiary of the Open Joint Stock Company “Khabarovskenergo”
Khabarovsk CHP-1 plant, the gas flow rate accounting system will be installed in the gas
distribution substation at the inlet of the reduction block-box.

The system is designed for automated collection and transfer of the data on:
— gas temperature;
— gas flow rate for each gas line train;
— gas pressure in each gas line train.

The information from the sensors of temperature, pressure and flow rate is processed on
the multifunctional transducer (information collection and transfer device) and is
transmitted over the communication lines to the operator computer to be displayed,
recorded and archived. This information can also be transmitted via the modem of the
process control system of the Open Joint Stock Company “Khabarovskkraigas”.

The gas accounting system is independent.

The used sensors of temperature, pressure and flow rate are made of the commercial
domestic or foreign equipment.

For accounting of gas consumed by each boiler, the inlet unit locates the diaphragm, flow
rate sensors with the data transfer to the recording device (computer).

The gas distribution substation is equipped with the process control system. The system is
based on the computers and conventional 1&C devices and is capable of performing the
following functions:

— information (collection and processing of the data on gas distribution substation
process parameters, emergency trips, alarms on normal operation and deviations
of process parameters from specified values);

— automatic control and keeping pressure within the specified range;

— remote control from the switchboard room:

— automatic standby connection.

The alarm circuit envisages:

— control of gas parameters;

— control of condition of filters and reduction lines;

— control of gas content in the block-boxes of the gas distribution substation.

The gas distribution substation locates the local control board.

The engineering and technical personnel of the boiler department of the Khabarovsk
CHP-1 plant has 110 people per shift with the number of the operating and maintenance
personnel of this department amounting to 18 persons.

Classification and Preliminary Estimation of GHG Emissions
In accordance with Appendix A to the Kyoto Protocol the following gases relate to GHGs:

16



- COZ;
- N0
—  CHyg;
— SFs;
- PFCs;
— HFCs.

The proposed project «Switch of Khabarovsk CHP-1 from Coal to Fire Natural Gas”
is implemented at the power plant typical enterprise including no specific production
facilities. Only first four of the above GHGs are typical for such projects.
Gas insulated equipment on the Khabarovsk CHP-1 is not used therefore SFg emissions
are absent in the baseline and project. Thus, the calculations include only - CO,, CHy,
N2O.
The total value of the GHG emissions is expressed in CO,-eqv.
Recalculation of GHG into COx-eqv. is carried out using the following specified
coefficients:

for CH,4 K3 =21t CO2-eqv./t CHy;

N>O K2 = 310 tCO,-eqv./t N,O.

For calculation of GHG emissions, the emission coefficient for the definite fuel is
multiplied by the flow rate of specified fuel (in tons of the standard fuel), the results are
summed. The fuel consumption depends on the volume of heat generation at the TPP
and its efficiency.

CO, emission coefficients for different fuels fired at the Russian TPPs were
determined in the «Inventory of GHG emissions from TPPs and boiler plants of the
«electric power industry» branch in Russia (1990-1997)» [6]. The average weighted
CO, emissions coefficient in firing coal was 1,62 t CO./tce, firing heavy oil — 2,28 t
COy/tce, and firing coal — 2,76 t CO,/tce.

The methodology of the inventory has been checked by the independent organization
Environmental Defense (USA) in 2001. The inventory calculation error was 4% [13].
Also, for each facility depending on the fuel chemical composition the individual GHG
emissions coefficient is possible that may differ from the above-mentioned coefficients.
In 2003 the inventory of GHG emissions of JSC “Khabarovskenergo” [5] including
Khabarovsk CHP-1 was carried out by Energy Carbon Fund. The result of this inventory
is presented in Annex IV and fig. 6. According this inventory for the mixture of coal
burned at the Khabarovsk CHP-1 average weighted CO, emissions coefficient in firing
coal in 1998-2002 (stabilization of fuel balance) was 2.88 t CO./tce.

The using individual CO, emissions coefficient represents the real situation and it would
be correspond to factual report data under CO, emissions at the Khabarovsk CHP-1.
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GHG emissions classification

Direct Indirect

(1) Emissions from fuel combustion at | Emissions from shift in demand for
Khabarovsk CHP-1. energy services (rebound effect)

(2) Emissions from auxiliary facilities at
Khabarovsk CHP-1 (evaporation from oil
tanks, dusting, burning of coal at the coal
storage of CHP-1, CH, leaks from plant
gas facilities, as well as in lighting up of the
boilers, plant vehicles etc.). Though they
are not directly connected with fuel firing,
nevertheless they are inevitable part of that
system.

On Site

Emissions as result of energy consumption | Emissions from shift in activity or
of transportation of fuel deposit to | demand in other places caused by
Khabarovsk CHP-1: the project

— coal

- gas
Methane leaks from the gas pipeline,
compressors station and gas distribution
station.

Off Site

Direct on-site GHG emissions
These are GHG emissions which are directly associated with the project activity. The

sources of the direct GHG emissions are the boilers of the Khabarovsk CHP-1 where in
firing fuel CO,, CH4 and N,O are formed as well as the emissions from other facilities not
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associated with heat production (motor transport, leaks from the TPP gas facilities, leaks
from he gas facilities, boiler lighting up, etc.).

(1) GHG emissions formed in fuel firing.
The share of the fuel oil in the total fuel balance of the Khabarovsk CHP-1 in the recent
years (1998-2002) is 0.23-0,49 % maximum; hence, the share of the CO, emission in
firing this fuel in the total GHG emissions will be not more than 0,4%. Therefore, to
simplify the calculations, this fuel is ignored in the determination of the emissions.
In firing the fossil fuel at the power plants, apart from CO,, CH4 and N,O are also formed.
CH4 and N,O emissions in firing gaseous fuel can be estimated using the emission
coefficient recommended by IPCC:

KCH4 =1 kg CH4/TJ,

KNZO =0.1 kg NQO/TJ,

in firing coal:
KCH4 =1 kg CH4/TJ,
KNZO = 1,4 kg NZO/TJ

Using the recalculation coefficient of 29.308 TJ/thous. tce and those to recalculate to
CO2-eqv., the value of GHG emissions f this type in CO,-eqv. per 1 t of standard fuel
(tce) will be:

For the gaseous fuel:

Mcha = 1*10° tCHJ/TJ * 21 tCO,eqv.tCH4 * 29.308 *10° Titce =
=616*10° t CO,-eqv./tce;

Mnzo = 0.1 *10° tN,O/TJ * 310 tCO2-eqv./t CH4* 29.308 *10° TJ/tce
= 909*10° t COz-eqv./tce;

For the coal:

MCH4=1*10'3 tCHyTJ * 21 tCOs,eqv./tCH, * 29.308 *10° Tdftce =
= 616*10° t CO,-eqv./tce;

Moo= 1,4*10° tN,O/TJ * 310 tCO,-eqv./t CH4 * 29.308 *10° TJftce
= 12720*10° tCO,-eqv./tce.

The value of CO, emissions per 1 tce, as was shown above, will be for natural gas at
1.621 t CO,/tce, and for fuel oil — 2.27 t COsl/tce.
Thus, the share of CH4 and N,O emissions in the total amount of GHG will be as follows:
in firing natural gas:
CHs, - 100% *616*10° /(616*10° +909*10° +1.62)=0.04 %
N,O - 100% * 909*10° /(616*10° +909*10° +1.62)=0.06 %
in firing coal:
CH, - 100% *616*10° /(616*10° +12720*10° +2.28)=0.02%
N,O - 100% * 12 720*10° /(616*10° +12720*10° +2.28)=0.55%

Under inventory data [5] the share of CH; emissions in total CO, emissions of
Khabarovsk CHP-1 amounts to 0.02 %, and N,O — 0.44 %.

Hence, the total share of CH, and N,O formed in firing fuel will not exceed 0.6% and this
type of fuel can be cancelled from further consideration.

Therefore, in determination of the emissions of this type of GHGs, only CO, are
considered.

(2) GHG emissions from auxiliary facilities.
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Under the maximum fuel consumption for the motor transport (1994) the GHG emissions
for this GHG emissions group comes to 2700 t CO,/y which equal only 0.08 % of the total
GHG emissions from the Khabarovsk CHP-1 (Annex IV). Therefore these emissions
were not taken into account.

Thus, in further direct on-site GHG emissions only CO, emissions are considered
that are directly associated with firing fuel at the Khabarovsk CHP-1.

Direct off-site emissions

These are GHG emissions directly associated with the technological decisions under the
project but occurring outside Khabarovsk CHP-1.

(1) Emissions due to energy consumption for fuel transportation.

The project implementation will cause the gas delivery instead of coal delivery. Both
changes will cause the change of energy consumption for fuel transportation from
deposits to CHP-1 and correspondingly change in GHG emissions.

There are too many uncertainties which accompany the evaluation of this component of
emissions (what of three main coals will dominate in the future at CHP-1, whether
electrified parts of railroad will be possible to use, what are actual energy consumption
for transporting gas from the Sakhalin-1 gas field to the site and how this will change in
the future with inevitable drop of initial gas pressure at the gas field, etc.). The main
parameters are difficult to monitor. Nevertheless, evaluation of these emissions was
conducted. Though these emissions make approx. 3 % in the whole GHG emissions it is
the opinion of the developers to ignore them in further considerations. The main reason
of the proposed decision is that it leads to a more conservative way of calculating project
reductions refusing from some non apparent increment of reductions.

The assumptions, initial data for calculations, calculation of those emissions are given in
Annex V, the results — in the Table 4.

Table 4
Emissions from transportation of: 2008 2012
baseline (coal), thous. ton CO, 70,6 70,6
project (gas), thous. ton CO, 449 449

(2) Gas escape at output and in transportation system

Actual escape figures for the case were not available. Figures from [4] were used which
for the former USSR are 175000-384000 kg CH,4/PJ.They correspond to a special study
by RURGAS and JSC “Gasprom” [7] which figure approx. 1% of gas leaks for the whole
gas system of Russia. Evaluation calculations for 1000 thous. tce of gas shows that gas
escape amounts to approx. 240 thous. ton CO,-eq. which is more than 14% of what
occur in the project. So this direct off-site emission will be taken into consideration further
on. The maximum number of 384,000 kg CH,4/PJ will be used.

Indirect on-site emissions

GHG emissions connected with the changes in the energy consumption due to the
project implementation («rebound effect»). The project implementation will not bring any
changes of quality of products (power and heat energy) as compared with baseline and
change energy consumption related to it.

This effect doesn’t take place due to the project.

20




Indirect off-site emissions

GHG emissions associated with the change of energy generation at other enterprises
due to project implementation. i.e., on the project implementation due to more effective
technology (gas firing is more effective than coal firing) the production output increases
at plant (in our case it is electrical and heat energy) and it leads to reduction of such
production output at another plants.

Such sort of things is possible. However, this replacement is not important because of
the following reasons. Replacement of heat power output at another CHPs of
Khabarovsk city leads to increase of losses in heat network (increase of heat networks
length). And increase of electricity production not by heating cycle - to worsening of
technical and economic parameters at Khabarovsk CHP-1. Forecast of power output at
Khabarovsk CHP-1 is accepted based on optimal load distribution between generating
sources of Khabarovskenergo. Change of this balance leads to worsening of technical
and economic parameters at replaced CHPs because of exploitation in unnominal
regime.

Therefore, GHG emissions associated with the change of energy generation at other
enterprises due to project implementation are insignificant. Rejection of such emissions
examination simplifies calculation, execution of emissions monitoring and the main
satisfies conservative approach.

There are no changes in energy generation at other enterprises; hence, indirect off-site
emissions are not taken into account.

Key factors influencing the baseline and the project
General notes

All the factors made an impact on the baseline and on the project can be classified as
follows:

— legal;

— political;

—  economic;

— social-demographic;

— technical.
During JI project implementation in the power industry the main parameter that impacts
on the baseline emissions and project emissions is heat and power output.
Khabarovsk CHP-1 is a typical power plant with local targets; it delivers generated
electricity to of south district of the Khabarovsk.
Main industrial consumers of the town were strongly affected by economic crisis of ‘90s
which resulted in significant reduction of heat and power output.
During the last years the parameters of Khabarovsk CHP-1 on power and heat output
practically achieved the 1990 level. At that the number of factors allows to forecast
increasing the demand and respectively the power and heat output in JSC
“Khabarovskenergo” including the Khabarovsk CHP-1.
Development of Russian economy is envisaged with GDP annual growth rate from 5 % to
7 %, the most optimistic plans are to double GDP in the coming 10 years. At the same
time the concept of leveling of disproportions between regions is adopted which should
bring positive results for the Khabarovsk region with a comparatively low level of
economic development. The regional Program “Main Directions of Development of the
Fuel/Energy Complex of Khabarovsk Region for 2003-2005 and further up to 2010” is
under development by the regional Government. The indicated factors will lead to the
heat and electricity growth. Some revival of industrial production in the Khabarovsk
Region during the last period confirms this forecast.
Big gas deposits (Sakhalin Shelf Deposits 1 and 2) are under development by
international consortium. Main pipeline form those deposits will go through Khabarovsk
Region. The Federal Program “Gasification of Sakhalin, Khabarovsk and Primorsk
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Regions” adopted by the Government of the Russian Federation on 4 July 1999 fixed the
delivery of gas in needed quantities.
The gasification will stimulate the development of the industry in the Khabarovsk Region
and, as a result, increasing of electricity and heat consumption.
For gas receiving from these deposits JSC “Khabarovskenergo” are to take the share
holding in the construction of the gas pipeline (in 2004 the JSC “Khabarovsk repair and
construction organization” — the subsidiary of the JSC “Khabarovskenergo” — by own
strength constructed 17.5 km of gas pipeline) and to carry out the works under switching
of Khabarovsk CHP-1 to fire the natural gas.
Taking into account macroeconomic, regional and local tendencies the following general
conclusions can be carried out:
® State and macro-level legal, political, economic and socio-demographic
factors will influence the project and GHG emissions indirectly; all
assumptions have been made conservative and the risk for the selected
baseline and project scenarios to overstate the emission reduction is not given;
® the possibility/impossibility of Kyoto Protocol mechanism usage under project
realization will make the greatest intensive impact on the project;
® regional and local legal, political, economic, environmental and
socio-demographic factors are as well in favor of the project implementation
(revival of industry, environmental and social demands, etc.);

Below, the qualitative estimation is given of the effect of the key factors on the
propagation of the events within the baseline and in the project implementation.
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Analysis of Key Factors

Factor description

Consequences

Influence

Legal

Federal Laws on the functioning of
the power industry adopted by the
Russian Parliament (Duma) in 2003

1.Libaralization processes in the power and gas
sectors and easier access to various fuels

2. Creation of conditions for competition in the
sector.

3. Limitation and reduction of tariffs for energy
with reasonable regulation of tariffs by regional
authorities.

1. The baseline development
Will facilitate growth of energy demand and supply,
raise of the baseline absolute figures and decrease
in specific figures (per kWh)

2. The project’'s activity

emissions

Will facilitate growth of energy demand and supply,
raise of the baseline absolute figures and decrease
in specific figures (per kWh)

3. The risks for the project
Will facilitate reduction of risks

level and GHG

Regional laws:

“On taxes in the Khabarovsk
Region”
“On investment activities in the

Khabarovsk Region”

1. Preference tax treatment regime is imposed
in the Region for investors. The list of
preference treatment cases is revised annually.

1. The baseline
Does not influence the baseline
2. The project’s activity
emissions
“Carbon” investments may benefit from the factor
3. Therisks
Directed at reduction of risks

level and GHG

Environmental laws

1.Environmental standards are becoming more
tighten.
2. Environmental

requirements have a

1. The baseline
Auxiliary power consumption at the plant will
slightly grow together with GHG emissions

tendency to meet European standards (for 2. The project's activity level and GHG
instance, ISO-14000). emissions
In the Russian Federation the standards are | The factor will stimulate the implementation of the
resumed after a two year interval project
3. The risks for the project
Directed at reduction of risks
Entering into force of the Kyoto | Assignment the JI projects authorized body 1. The baseline
Protocol. The national procedure | under the Government of the Russian | Will not influence the baseline
under JI projects approval (it will be | Federation, adoption of the national procedure 2. The project’s activity level and GHG
referred to legal factors). under JI projects approval in 2005. emissions
The factor substantially will stimulate the

implementation of the project.
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Assignment the JI projects authorized body
under the Government of the Russian
Federation, adoption of the national procedure
under JI projects approval later.

3. The risks for the project
Significant reduces the risks.
1. The baseline
Will not influence the baseline.
2. The project’'s activity
emissions
This factor negatively influences the project
activity level.

level and GHG

3. The risks for the project
The factor increases the risks.

Political

Federal and regional elections.

Political tendencies.

e The political situation in Russia is
comparatively stable,
e During the recurrent Governor elections in
the Khabarovsk Region (December 2004) the
prior Governor V. Ishaev won.

Thus, the main strategic and policy
tendency in economy is unlikely to change.

1. The baseline
Will facilitate growth of energy demand and supply,
raise of the baseline absolute figures and decrease
in specific figures (per kWh)

2. The project’'s activity

emissions

Will facilitate growth of energy demand and supply,
raise of the baseline absolute figures and decrease
in specific figures (per kWh)

3. The risks
Slightly reduces risks

level and GHG

Economic

The growth of the industry and
agriculture in  the Khabarovsk
Region, including owing to federal
and regional program realization.

Company reforming with separation
under the kinds of activities and
liguidation of nonspecialized kind of

The growth of energy production at the
Khabarovsk CHP-1

Separation of the subsidiaries of JSC
“Khabarovskenergo” engaged repair,
construction and other nonspecialized kinds of

1. The baseline

Absolute figures will grow, specific per unit of

production will decrease

2. The project's activity
emissions

Absolute figures will grow and specific figures will

decrease (per kWh)

3. The risks

Will not influence the risks

level and GHG

1. The baseline
Will not influence the baseline
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activity.

Tariffs for energy and fuel price

activity into separate associated companies is
to be brought to expenses reduction under
electricity and heat production.

Tariff for energy and fuel price constantly are
reconsidered towards increase, at that the
tariffs for energy directly depend on fuel price.
From January 1, 2005 for JSC
“‘Khabarovskenergo” the electricity tariff has
been increased by 8.4 %, the heat tariff — by
9.9 % at inflation level in 2004 12 % (the
forecast of the Ministry of Economic
Development and Trade of the Russian
Federation

2. The project's activity level and GHG
emissions
Will not influence the project activities

3. The risks for the project

Reduces the risks

The influence of (1) and (2) are unpredictable

3. The risks
The factor will slightly enhance the risks and
compensate the realization of the Expenses
Control Program by the JSC “Khabarovskenergo”

Socio-demographic

The growth of population of
Khabarovsk. Demand in additional
work places and improving the
living standard

The population of Khabarovsk city increased
more than 15 thousand from 2002.

Will cause the growth of energy demand and
supply (and will be accompanied by the
efficiency improvement of the plant).

1. The baseline
Will facilitate growth of energy demand and, hence,
generation with the increase of the absolute figures
and decrease in specific figures (per kWh).

2. The project's activity level and GHG

emissions

Will facilitate growth of energy demand and, hence,
generation with the increase of the absolute figures
and decrease in specific figures (per kWh).

3. The risks for the project
This factor slightly increases the risks for the
project

Environmental

Local environmental impact from
Khabarovsk CHP-1

Due to low loads at Khabarovsk CHP-1 the
impact at the time being is rather weak. With
increase of energy production the impact for a
coal firing option the factor may become
considerable causing additional energy self
consumption at the plant. Switch to gas will
practically eliminate the factor.

1. The baseline
The factor will slightly increase the baseline in
absolute and specific figures

2. The project’'s activity level and GHG
emissions

The factor will not practically influence the

emissions level

3. The risks
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Will not influence the risks

Technical
Technology, know-how and | JSC “Khabarovskenergo” has the wide 1. The baseline
experience experience under realization of the boilers | The factor will not influence the baseline

conversion to gas projects (more than 15
boilers).

2. The project’s activity level and GHG
emissions
The factor will facilitate to implement the project
and to operate the retrofitted equipment

3.The risks
The factor will reduce the risks
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Baseline Selection
Selection of the method for baseline determination

In the selection of the method for baseline determination consideration was given to the
validity of the initial data and the possibility of quantitative checking of the submitted
calculations. The analysis of the operation of the CHP-1 in recent (5-10) years enables
extrapolation of the results for 2012.

At the same time the analysis was also made of the forecast for the demand by the
customers of Khabarovsk Region and the Khabarovsk City on electricity and heat.
Therefore, in this case it is more correctly to use the combination of the «previous year
method» and «forecast method».

Selection of the most valid baseline

The Khabarovsk CHP-1 is located in the industrial district of the Khabarovsk City. The
plant supplies heat to the customers of the Southern district of the city and supplies the
electricity to the networks of the Open JSC "Khabarovskenerg". More than 70 % of the
electric power is generated in the heating cycle. The main fuel is coal.

The fleet life of the existing generating equipment allows its exploitation up to 2012 (ltem
...). In this connection, the baseline options with the replacement of the existing
equipment by the new equipment were not considered.

Option 1
During the period of 2006-2012, in the Khabarovsk City (Southern district), the

alternative power sources (for example, municipal boiler-houses) will be
commissioned. In this connection, at the CHP-1 there is a decrease of heat and
electricity generation, fuel consumption and greenhouse gas emissions.

Option 2
During the period of 2006-2012, the Open JSC "Khabarovskenergo" will increase

the purchases of the electricity on the Federal Wholesale Market of the Electricity
and Power (FOREM), including electric power generated by the Bureisk
Hydroelectric Power Plant, with the purpose of replacement of the electricity
generated at the CHPs, the Khabarovsk CHP-1 included.

Option 3
During the period of 2006-2012, the replacement of the coals fired at the CHP-1 will

be made by heavy oil. As a result of such replacement, with the same figures of
electricity and heat generation at the CHP-1, the baseline will show less
greenhouse gas emissions firing heavy oil.

Option 4
The existing equipment with adequate maintenance (Items 3.3) will be exploited in

the period until 2012 to generate electricity and heat energy pursuant to the forecast,
given in ltems 3.2.

Selection of the baseline.
The options 1 and 3 are least probable.

Option 1. The main barrier of a development of the events within the baseline on
option 1 is the low investment attractiveness of the new energy source construction. The
existing energy tariffs in Khabarovsk Region provide very low profitability of electricity
and heat generation. For example, with the existing heat tariffs heat generation is
unprofitable for JSC “Khabarovskenergo”. Under the totals of 2003, the incomes of the
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Open JSC "Khabarovskenergo" from heat sales were 76 % of the generating expenses.
In combined electricity and heat generation, the profitability of generation as a whole at
the Open JSC "Khabarovskenergo" in 2003 was about 2 %, and in 2002 was
unprofitable.

Besides there are some secondary barriers obstructing the implementation of the project.
For example, necessity in the land within the city boundaries to construct the new object,
training of the operational personnel at the enterprise implementing the project, etc.

The combination of mentioned barriers makes the implementation of such projects
improbable.

Option 3. The cost (in calculation per 1 ton of standard fuel) heavy oil exceeds the
cost of coal as high as 1.5-2.5 time (for different types of coal) that makes option 3
economically unreasonable.

Option 2. The commissioning of capacities at the Bureisk Hydroelectric Power
Plant is first of all aimed at the reliable delivery of energy to the customers of the
Primorsk Territory, also with due account for the development in the Far East Region of
the petrochemical, aluminum and forest industry.

The purchasing of the electricity from the FOREM, including the Bureisk Hydroelectric
Power Plant, is made on the previously concluded agreements. The share of the electric
power received from FOREM (balance of purchasing/sale of the electricity on /with
FOREM) makes in the general balance of the Open JSC "Khabarovskenergo" of about
2-3 %.

The large-scale purchasing of the electricity by the Open JSC "Khabarovskenergo" from
the FOREM (including the purpose of decreasing generation by the Khabarovsk CHP-1)
is limited by the following factors (for Khabarovsk CHP-1).

More than 70 % of the electric power at the Khabarovsk CHP-1 is generated in the district
heat cycle, which is the most economical mode of the CHP operation. Generation of the
electric power in the condensation cycle or exploitation of the CHP equipment in the
boiler-house mode impairs the overall performance of the plant. Therefore, the effect of
replacing the electric power generated at the CHP by the electricity generated by the
Hydroelectric Power Plant will be reduced due to lower overall performance of the CHP
as a whole.

Generation of the electric power at the CHP-1 in the condensation cycle (30 %) is
conditioned first of all by the necessity of covering the seasonal and diurnal load peaks.
Thus, the actual values of peak loads can considerably differ from the scheduled loads.
The given circumstance limits full replacement of the electricity generated in the
condensation cycle by the electric power from FOREM, as the violation of the
agreements of purchasing can result in the penalties.

Therefore, the given option of the development of the events within the baseline is of low
probability.

The above factors limit, but not fully eliminates the increase of the share of the electric
power from FOREM in the general balance of the Open JSC "Khabarovskenergo" and,
as a consequence, the decrease of the share of the electric power generated at the
Khabarovsk CHP-1. To eliminate the given circumstance the forecast of the generation of
the electrical energy for the perspective (ltems...) after consultations with the specialists
from the Open JSC "Khabarovskenergo" was made based on the conservative
approach.

Thus, the most probable development of the events is Option 4 adopted for the
calculations of greenhouse gas emissions within the baseline given in PDD.

Basic assumptions and quality estimation of the error of the initial data

The core elements used to calculate baseline emissions are:
— amount of heat and electricity supply;
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— fuel by type and quantity;
— emission factors;

According to [5] maximum uncertainty of GHG emissions calculation at Khabarovsk
CHP-1 for 1990-2002 amounts to 7 % (fig. 7).

The uncertainty includes uncertainties of emission indicator for every type of GHG and
fuel, evaluation of burned fuel quantity at Khabarovsk CHP-1, its chemical structure,
errors of usable measuring devices etc.

At Khabarovsk CHP-1 not only for the last two years (2003 and 2004) but in future the
methodology of accounting (calculation) of fuel [8], electric energy, heat energy and etc.
didn’t change and won’'t change. Therefore above mentioned uncertainty should be
accepted as uncertainty of calculation of direct on-site GHG emissions in baseline
(without taking into account uncertainty of power and heat output forecast).

Uncertainty of calculation of direct on-site GHG emissions under the project (without
taking into account uncertainty of power and heat output forecast) can be evaluated in
7%. At least, this uncertainty shouldn’t exceed 7%, as uncertainty of gas calculation (2%)
is less than uncertainty of solid fuel calculation (3,5%).

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

—O— Uncertainty of GHG emissions calculation at Khabarovsk CHP-1

Fig. 7

Power and heat output forecast as well as uncertainty of emissions calculation of gas
escape at output and in transportation system have the largest uncertainty.

Uncertainty of these values should be defined as “middle”, based on the following
criterions — “significant”, “middle” and “insignificant”. At the same time for GHG emissions
measuring the conservative approach was used as both on forecast of annual power and
heat output and on evaluation of gas escape at output and in transportation system. This
approach will not decrease the uncertainty of indicated factors; moreover it can
practically exclude “underproduction” of emissions reduction units over the errors and

under the assumption made.
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Others - technical, mechanical errors (for example, means of measurements) and
mistakes (rounding off), should not render significant influence on the accuracy of the
determination of the amount of GHG emissions within the baseline and the project.
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Estimation of GHG baseline emissions

Table 5
Initial information for calculation GHG baseline emissions
Parameters Unit | Years
2006 2007 2008 2009 2010 2011 2012
Annual heat output thous. Geal | 3465 3465 3465 3465 3465 3465 3465
Annual power output min. kWh 1585 1630 1680 1680 1680 1680 1680
Specific fuel equivalent consumption for kg/Geal
heat supplied 1444 1444 1444 1444 1444 144 .4 144.,4
Specific fuel equivalent consumption for g/kWh
electricity supplied 351,7 351,7 351,7 351,7 351,7 351,7 351,7
Annual fuel consumption for heat thous. ton
c.e. 500,3 500,3 500,3 500,3 500,3 500,3 500,3
Annual fuel consumption for electricity thous. ton
c.e. 557,5 573,3 590,9 590,9 590,9 590,9 590,9
Annual fuel consumption for heat and thous. ton
electricity, totally: c.e. 1057,8 1073,6 1091,2 1091,2 1091,2 1091,2 1091,2
coal firing thous. ton
c.e. 1054,6 1070,4 1087,9 1087,9 1087,9 1087,9 1087,9
heavy ail firing thous. ton
c.e. 3,2 3,2 3,3 3,3 3,3 3,3 3,3
Coefficient of CO, emission coal burning | t COyl/tce 2.88 2.88 2.88 2.88 2.88 2.88 2.88
Coefficient of CO, emission heavy oil
burning / t CO,ftce 2,31 2,31 2,31 2,31 2,31 2,31 2,31
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Direct on-site GHG baseline emissions

Table 6

Parameters Unit | Years
2006 2007 2008 2009 2010 2011 2012
CO; emissions from fuel combustion
coal thous. tCO, | 3037,3 3082,7 3133,2 3133,2 3133,2 3133,2 3133,2
heavy oil thous. tCO» 7,3 7.4 7,6 7,6 7,6 7,6 7,6
CO, emission for heat output thous. tCO, | 1439,9 1439,9 1439,9 1439,9 1439,9 1439,9 1439,9
CO, emission for power output thous. tCO, | 1604,7 1650,2 1700,8 1700,8 1700,8 1700,8 1700,8
Specific CO, emissions for 1 Geal output | kgCO./Gcal 416 416 416 416 416 416 416
Specific CO, emissions for 1 kWh output | gCO./kWh 1012 1012 1012 1012 1012 1012 1012
Total direct on-site GHG emissions thous tCO, | 3044,6 3090,2 3140,8 3140,8 3140,8 3140,8 3140,8
Direct off-site GHG baseline emissions
Emissions associated with the energy consumption of fuel transportation — don't take into account
Indirect on-site GHG emissions are absent
Indirect off-site GHG emissions are not taken into account
Table 7
Results of the calculations of GHG baseline emissions
Parameters Unit | Years
2006 2007 2008 2009 2010 2011 2012
Total GHG baseline emissions thous. t CO,| 3044,6 3090,2 3140,8 3140,8 3140,8 3140,8 3140,8
GHG project emissions associated with | (¢ + co,| 1605 1650 1701 1701 1701 1701 1701
electricity production
GHG project emissions associated with 1\« i 0o, | 1440 1 440 1 440 1 440 1 440 1440 1 440
heat production
CEF under electricity production gCO,/kWh 1012 1012 1012 1012 1012 1012 1012
CEF under heat production kgCO,/Gcal 416 416 416 416 416 416 416
Estimation of GHG project emissions
Table 8
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Initial information for calculation GHG project emissions

Parameters Unit Years

2007 2008 2009 2010 2011 2012
Annual heat output thous. Gcal 3465 3465 3465 3465 3465 3465
Annual power output min. kWh 1630 1680 1680 1680 1680 1680
Speqﬁc fuel equivalent consumption for heat kg/Geal 139.8 142.1 142.1 142.1 142,1 142.1
supplied
Spem_flc fuel equivalent consumption for electricity g/kWh 3271 3225 3225 3225 3225 3225
supplied
Annual fuel consumption for heat thogse' ton 484,5 4924 4924 4924 4924 4924
Annual fuel consumption for electricity th°gz ton 533,1 541,9 541,9 541,9 541,9 541,9
AnnuaTI fuel consumption for heat and electricity,| thous. ton 1017.6 1034.3 1034.3 1034.3 1034.3 1034.3
totally: c.e.
Coefficient of CO, emission gas burning t COy/tce 1,62 1,62 1,62 1,62 1,62 1,62

Table 9

Direct on-site GHG project emissions
Parameters Unit Year

2007 2008 2009 2010 2011 2012
CO, emission for heat output thous. tCO» 784,9 7977 797,7 797,7 797,7 7977
CO, emission for power output thous. tCO, 863,7 877.,8 877,8 877,8 877,8 877,8
Specific CO, emissions for 1 Gcal output kgCO,/Gcal 227 230 230 230 230 230
Specific CO, emissions for 1 kWh output gCO./kWh 530 523 523 523 523 523
Total direct on-site GHG emissions thous tCO, 1 649 1676 1676 1676 1676 1676

Table 10

Direct off-site GHG project emissions

Emissions associated with the energy consumption of fuel transportation — don't take into account
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Emissions associated with CH4 leaks in fuel production and transportation:

Parameters Unit Year
2007 2008 2009 2010 2011 2012
Quantity of burning gas at the Khabarovsk CHP-1 thous.tonc.e. [1017,6 [1034,3 |[1034,3 |1034,3 |1034,3 |1034,3
Direct off-site GHG emissions associated with production:
electricity thous. t COz-eqv 126 128 128 128 128 128
heat thous. t CO,-eqv 115 116 116 116 116 116
CHiemissions in C Oo-eqv. associatedwithgas |\« 0o equ| 2405 | 2445 | 2445 | 2445 | 2445 | 2445
delivery and transportation
Indirect on-site GHG emissions are absent
Indirect off-site GHG emissions are not taken into account
Table 11
Results of the calculations of GHG project emissions
Parameters Unit Year
2007 2008 2009 2010 2011 2012
1920,
GHG project emissions thous. tCO2-eqv L U R kP s 0
GHG project emissions associated with electricity
production thous. tCO2-eqy 990 1006 | 1006 1 006 1006 |1006
GHG project emissions associated with heat
production thous. tCO2-eqv 899 914 914 914 914 914
|CEF under electricity production gCO./kWh 607 599 599 599 599 599
CEF under heat production kgCO,/Gcal 260 264 264 264 264 264
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Estimation of GHG emission reduction

Table 12
Final results of estimation of GHG Emission Reduction Units by the project
Parameters Unit Years
2007 | 2008 | 2009 | 2010 | 2011 | 2012
ANNUAL OUTPUT:
electic energy thous. MWh| 1630/ 1680 1680 1680 1680 1680
heat thous. Gecal | 3465 3465 3465 3465 3465 3465
|IBASELINE
CEF under electricity] gCO,/kWh
production 1012 1012] 1012 1012 1012 1012
CEF under heat| kgCO./Gcal
production 416] 416] 416] 416 416] 416
|PROJECT
CEF under electricity] gCO,/kWh
production 607 599 599 599 599 599
CEF under heat| kgCO4/Gcal
production 260 264 264 264 264 264
thous. t
|ERUs CO, 1201 1221] 1221 1221] 1221 1221
for thous. t
2008-2012 period CO, 6 104
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Fig. 7 GHG emissions under baseline and project
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Crediting period
The calendar schedule of project implementation and the crediting period
The detailed calendar schedule is given in the business plan within the project. The

period of the construction and mounting works is specified in the calendar schedule (in
accordance with the experience of conducting such works in Russia).

Start date of the JI project 2005
Construction works 05.2005-10.2006
Start of ERUs generation 01.2007

Crediting time of the project (only relevant if | 5 years — 1-st commitment
the project crediting time will end before 2012) | period (2008—-2012)

The project can provide “early” ERUs (before 2008) as well as emission reductions
after 2012.

Lifetime of the project

To determine the project life (the objective emission crediting period for the project
baselines in the field of electric generation) there are different criteria/factors that shall be
accounted for, including:

— technical life of the equipment;

— economic life of power plants;

— depreciation period.

The technical lifetime of the main elements of the boilers, turbines and pipelines of TPPs
in the Russian Federation is determined by the sectoral normative documents [9-13].

Distribution of responsibility of the participants of the project for its implementation

Khabarovskenergo — full responsibilities of the project implementation, general
management;

Khabarovsk CHP-1 — performance of the plant under the projected mode;

Khabarovsk energy technological company — “everyday” control and project
monitoring;

KhabarovskenergoProject — project concept design and drawings;

EnergoRemstroyComplex — construction works.

Energy Carbon Fund:
— organizes and conducts the training seminar on recording the required data,
monitoring and reporting on the project GHG emissions,
— methodological support in the project GHG emissions monitoring and control of
the fulfillment thereof.
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Annex |

Data about district heating system by
Khabarovsk CHP-1 for 2002(Reporting date - 20 February 2003)

Parameters Value
1 2

Fuel type:
- main coal
- reserve coal
Heat capacity:
In hot-water, Gcal/h:
- installed, total, including 1210
hot-water boiler, Gcal/h 300
- available, 1108
In steam, t/h:
- installed 3120
- available 2496
Output of makeup demineralizer for heat supply system 1800
inflow, t/h
Anticipated heat load of district heating system, Gcal/h 800
Anticipated input of heat capacity during the year
- in hot-water, Gcal/h 0
- in steam, t/h 0
Water heat network:
Type of heat supply system open
Design temperature chart T1/T2, °C
- design temperature of heating-system water t; 130
- design temperature of heating-system water t, 70
- design temperature of heating-system water on shear 0
- outside temperature under which it is carried out 0

- enterprise approved the shear

JSC “Khabarovskenergo”

Installed heat load in accordance with the in force
contracts, Gcecal/h:
- housing and communal services:

total 554
for heating and ventilation 457
for hot-water supply 97

- industry:

total 199
for heating and ventilation 176
for hot-water supply 23
total 753
Heating system water consumption:

Design, t/h 15400
Actual:

- average hourly, t/h 15001
- max, t/h 16949
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Steam part:

Steam consumption, t/h

- plan 109
- actual 22
Condensate return, %:

- plan 1

- actual 2
Actual min outside temperature during heating period and

respective to it characteristics:

- actual min outside temperature, °C -33
- water temperature in flow pipeline, °C 104
- water temperature in return pipeline, °C 67
- heating-system water consumption, t/h 15672
- actual heat output, Gceal/h 716
- specific water consumption for Gceal supplied, t/Gcal 151
Actual annual heat output, thous. Gcal.:

- in hot water 2237
- in steam 124
Total 2361
Electricity consumption for heat-transfer pumping, thous.

kWh 39886
- on heat source 12372
- on feed-pump

Makeup water consumption during heating period:

Average hourly:

- plan, t/h 2800
- fact, t/h 2540
Actual max 3430
Specific heating-system water consumption for associate

Gcal/h, t/h/Gcal/h:

- design 20
- actual:

average 20
max 0
Specific electricity consumption for transport of 1 Gcal of

heat output, kWh/Gcal:

- heat source 18
- heat source + feed-pump 39892
Annual losses of heat and heating-system water:

Heat losses due thermal insulation in % from annual heat

output:

Water heat network: 6

- plan 8

- fact

Steam network: 0

- plan 0

- fact
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Steam boilers

Annex Il

Characteristics of the Khabarovsk CHP-1 main equipment

Station No. Type Manufacturer Year of Fuel Steam parameters Nominal output, t/h
commissionin Pressure, | Temperature,
g kg/cm? °c

1 2 3 4 5 6 7 8

1 TrM-170 TK3 1953 coal/heavy oll 100 540 170

2 TM-170 TK3 1955 coal/heavy all 100 540 170

3 TM-170 TK3 1955 coal/heavy oll 100 540 170

4 Tr-170 TK3 1958 coal/heavy oil 100 540 170

5 BK3-160-100- 1959 coal/heavy oll 100 540 160
0]

6 BK3-160-100- 1960 coal/heavy oll 100 540 160
0]

7 BK3-220-100- Barnaul 1964 coal/heavy oil 100 540 220
(0] boiler

8 BK3-220-100- | manufacturin 1965 coal/heavy oll 100 540 220
® g

9 BK3-210-140- works 1966 coal/heavy oll 140 560 210
0]

10 BK3-210-140- 1967 coal/heavy oil 140 560 210
(o)

11 BK3-210-140- 1968 coal/heavy oll 140 560 210
(0]

12 BK3-210-140- 1970 coal/heavy oll 140 560 210
0]

13 BK3-210-140- 1971 coal/heavy oll 140 560 210
(o)

14 BK3-210-140- 1972 coal/heavy oll 140 560 210
0]

15 BK3-210-140- 1972 coal/heavy oll 140 560 210
0]

16 BK3-210-140- 1973 coal/heavy oil 140 560 210
0]
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Hot water boiler-house

Station No. Type Manufacturer Year of Fuel Steam parameters Nominal output,
manufacture Pressure, | Temperature, Gcal/h
kg/cm? °c
18 MTBM-100 Belgorod 1978 heavy oil 25 70-150 100
19 NTBM-100 boiler 1979 heavy oil 25 70-150 100
20 MTBM-100 manufacturin 1981 heavy oil 25 70-150 100
wo%ks
Steam turbines
Station Type Manufacturer Year of Installed Live steam parameters Nominal heat
No. commissionin capacity, capacity, Gcal/h
g MW Pressure, Temperature, | Industrial | Heating
kg/cm? °c
1 MT-50-90/13 90 535
2 MT-30-90/13 90 535
3 T-27,5-90 90 535
4 MP-25-90/10/0,9 90 535
5 MP-25-90/10/0,9 90 535
6 T-100-130 100 140 565 - 160
7 T-100-130 YTM3 100 140 565 - 160
8 T-105-130 100 140 565 - 160
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Annex |l

The calculation of perspective specific fuel consumptions for power and heat
output while gas firing at Khabarovsk CHP-1

On switching CHP-1 boilers from coal to fire natural gas the efficiency of electricity and
heat production is increasing (Item 3.2).
The main generating equipment of Khabarovsk CHP-1 divides into two groups:
e Group of equipment with pressure 90 kg/cm?® steam boilers No 1-8 and
steam turbines No 1-5,
e Group of equipment with pressure 130 kg/cmz: steam boilers No 9-16 and
steam turbines No 6-8.
The shares of groups of equipment (¢*° un ¢'°)
presented in Table 1.

in fuel consumption at CHP-1 are

Table 1
Group of equipment|/Group of equipment
Parameters Unit |with pressure 90with fressure 130/ Total

kg/cm? kg/cm
Annual fuel consumption -thous. 1101
2003 tce 388 361 713 259 620
Annual fuel consumption -thous. 1054
2004 tce 387 485 666 741 226
Share () - 0,36 0,64 -

According to the reports of CHPs the actual estimates of effective economy of boilers of
130 kg/cm? equipment group (BK3-210-140) u boilers of 90 kg/cm? equipment group data
is presented in Table 2 and Table 3, respectively.
Increase of equipment operation efficiency may be calculated by the formula:

B - (Ngogasx(l)go + N1309asX(P130) / (Ngocoalx(l)go + N130coa|><(P130); rne

N' - net efficiency of boiler while firing coal and gas for each i type of equipment.

At that the value of N' (Table 2 and Table 3) is selected based on conservative approach
— largest value for coal and least value for gas.
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Table 2

The actual estimates of effective economy of boilers of 90 kg/cm? equipment group

CHP Fuel Boiler Efficiency of boiler, %
Type | % Type Numbe 1987 1988 1997
r
gross | net | gross | net | gross
Khabarovsk | coal | 88 | TI-170 4 87,7 | 81, | 87,6 | 82, | 85,6
CHP-1 heav | 12 | BK3-160 2 9 1
y oil -1000 (2004
BK3-220 2 -87,53
-1009 )
Vorkuta coal | 99 | TN-170 2 88,6 | 82, | 88,3 | 82, | 87,7
CHP-2 heav 1 BK3-160 3 6 1
y oil -1000
BK3-220 3
-1000
Barnaul coal | 96 | TM-170 3 86,9 | 81, | 86,1 | 80, | 86,5
CHP-2 heav | 4 TMN-230 2 0 8
y oil
Efremovsk gas | 72 | BK3-160 5 92,2 | 88 | 92,6 | 88, | 92,7
CHP heav | 28 | -100r'M 2
y oil
Penza gas | 92 | TN-170 3 92,3 | 87, 92 87, | 92,6
CHP-1 heav | 8 TM-15 2 3 8
y oil TMn-47 1
CHP-16 gas | 99 | TN-170 3 94 94 93,3
JSC heav 1 TrM-26 2
“‘Mosenergo | y oll
Saratov gas | 77 | TN-170 5 91,3 | 86, 91 86, | 92,5
CHP-2 heav | 23 7 6
y oil
Novomoskov | gas | 88 Lnxay 4 91,7 | 86, | 91,7 | 86, | 931
sk TPP coal 11 | BK3-220 3 1 5 | (gas)
-1000
TM-230 1
Bezmensk gas | 100 | BK3-160 5 93,8 | 88, | 93,6 | 88,
TPP -100rM 6 7
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Table 3

The actual estimates of effective economy of boilers of 130 kg/cm? equipment group (5K3-210-140)

CHP Fuel Boiler Averag Efficiency of boiler, Excess air inflow Off-gas Heat
e load air in temperat | losses,
coefficie | boiler-smo | ure, °C %
Type | % Type | Numbe 1988 1997 1998 | ntafter | ke sucker 2 | Qs
r boiler duct, %
gross | net | gross | net | gross
Khabarov coal | 94 | BK3-21 8 107 89,0 | 83, | 89,0 | 82, | 88,0 1,48 40 154 9, 10,8
sk heav 6 0-140 3 8 1
CHP-1 y oil
Smolensk gas 92 | BK3-21 4 943 | 89, | 94,2 | 90, | 94,9
CHP-2 heav 8 0-140 138 9 3 1,04 - 123 5, -
y oil TrME- 1 2
464
Tumen gas | 100 | BK3-21 11 112 93,2 | 88, | 93,2 | 89, | 93,6 1,14 14 122 5, -
CHP-1 0-140 1 2 2
Chelyabin gas 84 | BbK3-21 9 103 93,6 | 89, | 93,6 | 89, | 93,6 1,20 35 135 5 1| 0,1
sk CHP-2 coal 16 | 0-140 1 1 5
Svetlogra gas 88 | bK3-21 4 97 93,1 | 87, | 93,2 | 87, - - 152 5, -
d CHP heav | 12 | 0-140 5 6 5
y ail
Tver gas 84 | BK3-21 4 93,4
CHP-3 heav | 4 0-140
y oil 12
coal
Chelaybin gas 90 | BK3-21 9 93,6
sk CHP-2 coal 10 | 0-140
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The results of estimate are presented in Table 4.

Table 4
Group of equipment/Group of equipment| Average
Parameters Unit \with pressure 90jwith Eressure 130( value for
kg/cm? kg/cm CHP-1
Net efficiency of boiler for
coal % 82,1 83,3 82,5
Net efficiency of boiler for
gas % 87,3 87,5 87,4
B - - - 1,06

The values of average coefficients (during 2000-2004) of fuel referring to
electricity production (k°) and heat production (k") at CHP-1 are presented in Table 5.

Table 5
Unit Fuel consumption for production
Electricity Heat Total
2000 thous. tce 597.,5 540,3 1137,8
2001 thous. tce 563,1 522,8 1085,9
2002 thous. tce 550,0 514,3 1064,3
2003 thous. tce 587,0 514,6 1101,6
2004 thous. tce 554,5 499.,8 1054,2
Average value of coefficient (k) - 0,52 0,48 -

The estimate of perspective specific fuel consumption for power and heat output
while gas firing at CHP-1 taking into account assumption are presented in Table 6.

Table 6
Years
Parameters Unit 2007 | 2008 | 2009 | 2010 | 2011 | 2012
thous. | 3465, 3465, 3465, 3465, 3465, 3465,
Annual heat output Geal 0 0 0 0 0 0
1630,| 1680, 1680,/ 1680, 1680, 1680,
Annual power output min. kWh 0 0 0 0 0 0
Annual fuel consumption for coal 1073, 1091,| 1091,| 1091,| 1091, 1091,
firing thous. tce 6 2 2 2 2 2
Annual fuel consumption for gas 1017, 1034, 1034, 1034, 1034, 1034,
firing thous. tce 6 3 3 3 3 3
Annual fuel consumption for heat | thous. tce| 484,5| 492,4| 492,4| 492,4| 492,4| 492,4
Annual fuel consumption for
electricity thous. tce| 533,1| 541,9| 541,9| 541,9| 541,9| 541,9
Specific fuel equivalent
consumption for heat supplied kg/Geal | 139,8| 142,1] 142,1| 142,1| 142,1] 1421
Specific fuel equivalent
consumption for electricity supplied| g/kWh | 327,1| 322,5| 322,5 322,5| 322,5 322,5
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Fuel balance

Annex IV

Fuel type Unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002

1) Raichihinsk coal thous. tce | 78,584| 115,471 1,592|  8,139| 12,529| 0,281| 15637| 68,724| 45581 11,231] 0,453 0,029
2) Urgalsk coal thous. tce 0,706|  0,204| 4,244 55,303| 268,799| 347,572 289,900 371,695 200,200| 139,344| 164,596| 80,366 370,202
3) Kharanorsk coal thous. tce | 432,014| 386,282| 493,647| 504,425 541,322| 527,477| 673,334| 412,973| 164,556| 394,960| 427,848| 251,207| 232,238
4) Chernogorsk coal thous. tce 52,821 13,791 0,039 32,600 2,608
5) lzykhinsk coal thous. tce 2,839 59,525 66,199| 5,155 18,191 9,917
6) Abakan coal thous. tce 19,683
7) Azeisk coal thous. tce 7,696 38,391| 78,097| 30,218 55,903| 16,886| 205,414| 651,192 564,010| 321,118 104,480 78,442
8) Urtuysk coal thous. tce 221,154| 646,639| 379,531
Oil fuel thous. tce | 299,853 445,144 415,374| 227,296 133,415]  62,07| 24,226| 8,902| 5401 3,544| 2,643 3,112| 3,857
Fuel consumption by transport

Unit 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 | 2000 | 2001 2002
Petrol consumption tly 87,7 89,7 89,7 96,6 96,6 103,4| 103,4| 110,3] 1324 1241 115,2 97,9 167,5
Diesel oil consumption tly 4459 3233 548,3] 453,1] 720,3| 567,8) 520,3] 586,0| 410,5| 462,9] 4804 4294 5719
Average CO, emissions coefficients

Unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
Average CO, emissions
coefficient for solid fuel t COyltce 2,96] 3,01 299 295 292 292 293 291 285 287 2,88 288 2,88
Average CO, emissions
coefficient for oil fuel t CO,/tce 221 222 2722 220 223 224 230 2,33 235 244 253 241 2,39
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GHG emissions

Total emissions

Unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
thous. t
CH4 emission CO, 1,21 1,35 1,26 1,00 0,87 0,72 0,70 0,68 0,69 0,70 0,71 0,68 0,67
CH, share % 0,03 0,04 0,04 0,03 0,03 0,02 0,02 0,02 0,02 0,02 0,02 0,02 0,02
thous. t
N-O emissions CO, 15,21 13,35 12,37 13,28 13,57 12,77 13,52 13,75 14,00 14,19 14,51 13,84 13,59
N>O share % 0,40 0,37 0,38 0,40 0,42 0,43 0,43 0,44 0,44 0,44 0,44 0,44 0,44
thous. t
CO, emissions CO, 3815,82| 3561,69| 3285,54| 3277,47| 3232,75 2978,71| 3130,20| 3140,85| 3134,76| 3197,57| 3274,98| 312515 3063,98
CO5 share % 99,57 99,59 99,59 99,57 99,56 99,55 99,55 99,54 99,53 99,54 99,54 99,54 99,54
GHG emissions|thous. t
total CO, 3832,25| 3576,40| 3299,17| 3291,75| 3247,19| 2992,20| 3144,41| 3155,28| 314945 3212,45| 3290,20| 3139,67| 3078,23
Stationary fuelburn plants
Unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
CH,4 emissions thous. t CO, 1,21 1,35 1,25 1,00 0,86 0,71 0,69 0,68 0,68 0,69 0,70 0,67 0,66
N>O emissions thous. t CO, 15,17 13,31 12,32 13,22 13,51 12,72 13,46 13,69 13,94 14,13 14,45 13,79 13,51
CO, emissions thous. t CO,| 3814,10| 3560,36| 3283,49| 3275,70| 3230,12| 2976,55| 3128,19| 3138,61| 3133,01| 3195,68| 3273,06] 3123,46| 3061,60
Emissions under the
group total thous. t CO,| 3830,48| 3575,02| 3297,06| 3289,92| 3244,49| 2989,98| 314235 3152,97| 3147,64| 3210,50| 3288,22| 3137,92| 3075,77
Share in total
emissions % 99,95 99,96 99,94 99,94 99,92 99,93 99,93 99,93 99,94 99,94 99,94 99,94 99,92
Transport of enterprise
Unit 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002
CH,4 emissions thous. t CO, 0,00 0,00 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01
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N-O emissions thous. t CO, 0,05 0,04 0,05 0,05 0,07 0,06 0,06 0,06 0,06 0,06 0,06 0,05 0,08
CO, emissions thous. t CO, 1,72 1,33 2,05 1,77 2,63 2,16 2,01 2,24 1,75 1,89 1,92 1,70 2,38
Emissions under the
group total thous. t CO, 1,77 1,38 2,11 1,83 2,70 2,22 2,07 2,31 1,81 1,96 1,98 1,75 2,47
Share in total
emissions % 0,05 0,04 0,06 0,06 0,08 0,07] 0,07 0,07 0,06 0,06 0,06 0,06 0,08
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Annex V
The most significant direct off-site emissions to be estimated are the emissions due to
energy use of coal railway supply and gas pumping via the gas pipeline to Khabarovsk
CHP-1.
According to the information obtained from the railway company, specific diesel fuel
consumption for railway transport of goods is 47-52 kg per 10 thous. txkm.
To Khabarovsk CHP-1, the Urgalsk coal (Khabarovsk Region) is transported by diesel
locomotive at a distance of 540 km, the Kharanorsk and the Urtuysk coals (Chita Region)
is supplied via the electrified railway area and by diesel locomotive at a distance of 2700
km each. The share of the Urgalsk, Kharanorsk and Urtuysk coals in the total fuel
balance constitutes 0.26, 0.4 and 0.34, respectively. CHP-1 as well consumes coals from
Azeisk and Raichikhinsk deposits (during 1999-2002). But the reserve of coals from
Azeisk deposit is estimated at B 0 year, and quality of Raichikhinsk coal became
significantly worse of the project parameters (for example, heat value of delivered fuel —
no more than 2100 kcal/kg, against designed— 2900-3100 kcal/kg). Therefore these
coals most likely will not be burned at the CHP-1 and they were not taken into
consideration.
According to the information obtained from Open JSC "Gasprom", specific energy
consumption for pipeline pumping of natural gas is 32-35 kg of fuel eqv./min.m3x<km.
Gas to the power station is supplied from the Sakhalin-1 gas field at a distance of about
900 km. In implementing the project, Khabarovsk CHP-1 gas requirements will be of the
order of 260 min. m%y.
The methodology of defining GHG emissions is to calculate absolute consumption of fuel
needed to transport appropriate fuel from a certain deposit to the plant using specific
figures and then through emission factors to calculate absolute emissions. Calculations
are given in table below:



No Parameters Unit Calculation | 2008 | 2012
Baseline
1|Coal consumption 10 thous. tce 109,2| 109,2
2|Recalculation factor into natural fuel t/tce 2,2 2,2
3|Coal consumed at CHP-1 10 thous.t p.1*p.2 238,1 238,1
4|Kharanorsk 10 thous.t 0.22*p.3 52,4 52,4
5|Urtuysk coal 10 thous.t 0.40*p.3 95,2 95,2
6| Urgalsk 10 thous.t 0.38*p.3 90,5 90,5
7|Distance from the deposit - -
8|Kharanorsk km - 2700 2700
9|For Urtuysk coal km 2700 2700
10|Urgalsk km - 543 543
Specific diesel fuel consumption at the kg/(10
11 railway thous. t x -
km) 52 52
12|Diezel fuel consumption - -
ton (1000 |p.4*p.8*p.11
13|Kharanorsk coal k(g) /p100% P 7353 7353
ton (1000 |p.5*p.9*p.11
14/For Urtuysk coal k(g) 11000 13370, 13370
ton (1000 |p.6*p.10*p.11
15/Urgalsk coal k(g) 11000 2554 2554
.13+p.14+p.
16/Total ton [P sordl 23077
17 Recalculation factor of diesel fuel ton c.e./ton )
into ton c.e. 1,4 1,4
Consumption of diesel fuel at the .
18 iway tonce. | p187p19 | 35588 30588
19|Diezel emission factor tCO,/t c.e. - 2,17 2,17
Emissions due to coal *
204 ransportation tCO; | p.-20"p.21 | 25747 70717
Project
21|Gas consumption at CHP-1 thous. tce 1020,0| 1020,0
22|Recalculation factor into natural fuel min.m3/tce 0,86 0,86
23|Gas consumed at CHP-1 min.m3 - 881,3| 881,3
24/|Distance from the gas field km - 900 900
kg of fuel
o5 Specific gas consumption for gasjeqv. )
transportation /(min.m® X
km) 35 35
26 Gas cgnsumption for gas|tce (1000 kg|p.23*p.24*p.2
transportation of fuel eqv) [5/1000 27760 27760
27|Gas emission factor COz-ect]v./tce - 1,62 1,62
Emissions due to as .
28} ransportation 9% tcozequ | p.26*p. 27 44971 44971




Monitoring plan
Methodology of Monitoring

Within the project boundaries are:
— Khabarovsk CHP-1;
— Fuel transportation systems from fuel deposits to the plant.

As it is shown in 4.2 emissions from fuel transportation systems can be dismissed from
calculations of total emissions; thus the Monitoring Plan considers only parameters of
Khabarovsk CHP-1.

The main methodology for defining GHG emissions is their calculation using fuel
consumption data and emission factors for each type of fuel. Thus the fuel accounting
system is the core element of GHG emission monitoring. Electricity and heat output
should be also considered to define specific emissions per kWh of the equipment under
control.

Requirements
Requirements for fuel accounting

The fuel accounting in the power sector is based on existing system of fuel control and
registration “Instructions on Fuel Accounting at TPPs. RD 34.09.105.96”. According to
this document all fuel that is delivered to a power plant, stored and used for technological
purposes must be strictly accounted.

This includes:
— Determination of quantity and quality of the fuel;
— Periodic inventory;
— Claims to the fuel deliverers in case the fuel does not meet the contracted
parameters.

To account fuel quantity and define fuel quality thermal power plants should be equipped
by special meters, devices and apparatus. The data on fuel delivered and consumed is to
be presented in state statistical reports as well as in inter-corporative reports. Primary
data on fuel consumption is registered in special register books, in invoices and are used
to prepare monthly and annual reports (the so called form No. 15506, form No. 6-TP),
both presenting the main performance parameters of a power plant. The latter report
includes the aggregated data on the delivered and consumed fuel.

Forms of the already established monitoring measures (Form 6-TP, Form No. 15506) are
given in Annex 1.

Besides, the annual report 6-TP includes aggregated monthly data on:
— installed capacities of a TPPs (electrical and thermal - Part 1, line 11, columns 1
and 2);
— power and heat output (Part 2, line 22, columns 10 and 3);
— fuel used for power and heat production (Part 3, column 2, lines 32 and 33);
— type and quantity burned fuel (Part 4, column 3, lines: mazut — 42, gas — 43, coal -
44).

The quantity and quality of liquid and solid fuels should be controlled before the fuel
take-over from the deliverer and before fuel burning.

Fuel quality control is conducted by special chemical laboratories of TPPs, which
periodically make tests of the fuel got from deliverers and taken from TPP stores for
burning. Fail in meeting the contracted quality is the cause to claim the deliverers.



The list of the main parameters of fuel consumption is as follows:

Gas: gas pressure at the measuring device (diaphragm);
gas temperature before and after diaphragm.-
Heavy oil: weigh of oil when emptying the railway tanks;

oil level in tanks;
oil temperature in tanks;
oil density in tanks.

Coal: weigh of coal delivered to the plant;
weigh of coal delivered to the plant boilers;
moisture and ash content, heat value.

The statistical reports “15506” and “6-TP” can serve as basic documents for GHG
emission monitoring provision. The report “15506” is filled in monthly used different
primary data on daily fuel delivery, its consumption, generation of energy. The annual
report 6-TP includes accumulated monthly data on:
— installed capacities of a TPP (electrical and thermal);
— power and heat output;
fuel used for power and heat production;
fuel by types and the fuel balance (delivery of fuel, fuel reserve, fuel quality — i.e.
heat value, ash, moisture and sulfur content).
Maximum metering error of fuel consumption should not exceed:
— 3.5 % for coal;
1.6% for heavy oil;
2.0% for gas.

Actual magnitudes of inaccuracy and errors at concrete power plants can be lower than
the above figures.

The coal to Khabarovsk CHP-1 is supplied via the electrified railway. The weighing of
incoming fuel is carried out via the track scales. The personnel of fuel supply department
shift-time estimate the solid fuel expended for process needs in natural expression. The
tool measuring of available solid fuel is carried out periodically.

While implementing the project, the natural gas flow at the Khabarovsk CHP-1 will be
measured by applying the up-to-date proven stationary measurement devices.

Requirements for electricity and heat output

The electricity and heat supplied are measured by the relevant electrical and heat meters
applied in the power industry.

In the project implementation at the Khabarovsk CHP-1, all processes, including data
measurement and recording are carried out from the operator location on the electrical
engineering block.

The means and methods for each measurement point are given in the table below.



Measu-reme Control Measureme | Calibration Calibration Institution
nt point means nt method method frequency carrying out
measureme
nts
Natural gas | Standardize | Differential Verifying Once a year | Khabarovsk
consumptio | d measuring | pressure+ device CHP-1
n device pressure
(diaphragm+ | conversation
differential into uniform
manometer+ | current
secondary signal
device)
Coal Track scales | Conversatio | Verifying Once a year | Khabarovsk
consumptio | BB-200 n of | device CHP-1
n mechanical
power into
electrical
power using
piezometric
sensors
Power By Inductive Verifying Once a year | Khabarovsk
output standardized device CHP-1
electricity
meters
Heat output | Restriction Determinatio | Verifying Once a year | Khabarovsk
(diaphragms | n of matter | device CHP-1
) consumption
via pressure
differential
Measuring Pressure Verifying Once a year | Khabarovsk
converter conversation | device CHP-1
into uniform
current
signal
Thermal Dependence | Verifying Once in 4 | Khabarovsk
converter of | of resistance | device years CHP-1
resistance on
temperature
Calibration

Use is made of the measurement methods approved (certified) by the bodies of the State
Standard of the Russian Federation. The measurement errors of the devices the
readings of which are controlled in monitoring, meet the requirements laid down in the
Rules effective in the Russian Federation.

Actual sectoral standards on inaccuracy of measurements of:
— coal weighing is not more than +1.75%;
— heavy oil volume measurement (which is recalculated further on in weight units) is
not more than + 0.5-0.8%;
— direct gas consumption measurements is not more than + 0.3-1.0%.

The Control Equipment and Facilities Workshop (CEFW) of is available at the TPP
ensuring operation of the measurement equipment and carrying out monitoring of
adequate readings thereof. The CEFW equipment and devices are subject to periodical



checking in accordance with the relevant scheduled (Annex 2). Checking is carried out
on the test facilities using the standard devices. The TPP also has the fleet of I&C
equipment and devices to be applied in case of failure of any equipment and devices.



The Monitoring Plan

Monitoring Plan

(for the purposes of the project the summarized reporting data is presented once a year)

Parameter

Data variable

Unit

Measured,
calculated or
estimated

Recording &
archiving
method
(electronic/

paper)

Registration
frequency

15.

Annual power output

kWh

measured

Electronic  and
paper Statistical
report, Forms
15506-1, Form
No 6-TP

continuously

16.

Annual heat output

Gecal

measured

Electronic  and
paper Statistical
report, (Forms
15506-1, Form
No 6-TP)

continuously

17.

Annual fuel consumption total

ton c.e.

measured

Electronic  and
paper Statistical
report, (Forms
15506-1, Form
No 6-TP)

continuously

17.1.

- including gas
during reporting period

consumption

thous. M3,
tc.e.

measured

Electronic  and
paper Statistical
report

continuously

17.2.

- including coal
during reporting period

consumption

tc.e.

measured

Electronic  and
paper Statistical
report

continuously

18.

Annual fuel consumption for power
output

tc.e.

calculated

Electronic  and
paper Statistical
report, (Forms
15506-1, Form

monthly




Recording &

Measured, archiving Reaqistration
Ne Parameter Data variable Unit calculated or method P 9
. . requency
estimated (electronic/
paper)
No 6-TP)
- includin as consumption thous. m* Electronic and
18.1. . 9 gas P C calculated paper Statistical monthly
during reporting period tc.e.
report
includi | " Electronic  and
18.2. | _Including -~ -coal - consumption tc.e. calculated paper Statistical monthly
during reporting period
report
Electronic  and
. paper Statistical
19. 'OAStnt?I fuel - consumption for heat tc.e. calculated report, (Forms monthly
P 15506-1, Form
No 6-TP)
- includin as consumption thous. M Electronic and
19.1. _Ihcluding - gas umpti Y calculated paper Statistical monthly
during reporting period tc.e.
report
includi | " Electronic  and
19.2. | _Including - coal - cohsumption tc.e. calculated paper Statistical monthly
during reporting period
report
20. Specific fuel consumption per:
Electronic  and
paper Statistical
20.1. |- power output g. c.e./kWh calculated report Form monthly
3-TEK  (Forms

15506-1 [5, 6])




Recording &

Measured, archiving Registration
Ne Parameter Data variable Unit calculated or method P
. - requency
estimated (electronic/
paper)
Electronic  and
paper Statistical
20.2. |- heat output kg c.e./Gcal calculated report, (Forms monthly
15506-1, Form
No 6-TP)
Electronic  and | monthly
21 Low heat value of natural gas kcal/ms, measured paper Statistical
) (MJ/m?) (laboratory test) | report Form No
6-TP
Electronic  and | monthly
22. | Chemical composition of natural gas: % measured paper Statistical
(laboratory test) report
221. |- CO;, %
22.2. |- coO %
22.3. |- CH, %
22.4. |- CHn %
- . Electronic and
23. Coefficient of ~ CO, emission gas t COy/t c.e. calculated paper Statistical annually

burning

report




Recording &

Measured, archiving Reaqistration
Ne Parameter Data variable Unit calculated or method P 9
. . requency
estimated (electronic/
paper)
Coefficient of CO, emission coal in accordance
24| burning tCOftce. with PDD
. . . Electronic and
25. Direct on-site GHG emissions under calculated paper Statistical annually
the output
report
251. | - heat t CO,
25.2. | - electricity t CO,
Electronic and
26. CEF with production of: calculated paper Statistical annually
report
26.1. | - heat kgCO,/Gcal
26.2. | — electricity gCO2/kWh
CEF  under Dbaseline with in accordance Electronic . gnd
27. L : paper Statistical
production: with PDD
report
271. | — heat kgCO./Gcal




Recording &

Measured, archiving Reaqistration

Ne Parameter Data variable Unit calculated or method P 9
. . requency
estimated (electronic/
paper)
27.2. | — electricity gCO./kWh
Electronic and

28. GHG emission rediction thous. t CO, calculated paper Statistical annually

report




Accociated Environmental Impact

Project gross emissions assessment according to the baseline, meeting environmental
requirements, environmental impact assessment

In accordance with the Russian regulatory procedural documents the following
substances are subject to monitoring at power plants and boilers:
oFly ash
e Nitrogen dioxide
¢ Nitrogen oxide
¢ Sulfur dioxide
e Carbon oxide
eHeavy oil ash (recalculated to vanadium)
e Soot and carcinogenic hydrocarbons (both only for boilers with capacity less
than 30 t/hour).
Emissions of the mentioned above substances are measured as follows:

grams/second (average for 20 min) and in tones (for a longer period — a month, a

quarter, half a year, a year).
The received data is tabulated in forms 2-TP (air) of governmental accounting.

In our case, at the plants within the project boundaries the following substances will be
emitted: sulfur oxides and fuel oil ash — when fuel oil firing, nitrogen oxides - both when
firing fuel oil and natural gas.

According to the Federal Laws of the Russian Federation “Environmental Protection Act”
(No. 7-FZ dated 10.01.2002) and “Environmental Expert Review Act” (No. 65-FZ dated
25.06.1995) project environmental impact assessment is made. This document is
developed together with other project design documentation and is its integral part. The
projects for which such assessment is made are as follows:

enew construction;

ereconstruction/ rehabilitation of a plant with a full change of the main technology,

production volume increase (due to the project implementation);
e substitution of currently used fuel and raw materials for the inferior ones.

The present project is not related to any listed above variants.

Nevertheless, the Feasibility Study, that contains “Environmental Protection” section with
emissions verification and estimation data obtained from the boilers with nominal output
and maximum ground level concentration on the boarder of residential and sanitary
protection areas, shall pass obligatory State environmental expert review.

The copies of the Expert Committee Findings on the Feasibility Study materials (title
page, conclusions) and of the Environmental Protection Agency of the Ministry of Natural
Resources of the Russian Federation in Khabarovsk Region Regulation “Approval of the
Expert Committee Findings” are given in Annex .

The main finding of the Committee is that the project conforms to the legislative
requirements and the environmental impact level is permissible.

Environmental impact from project implementation is described below.
The ecological effect gained from the project implementation (reduction of SO,, NO, and

coal ash gross emissions) is reached due the following factors:
— Usage of pollution-free fuel (natural gas instead of coal),



— Increase of fuel combustion efficiency due to boilers efficiency coefficient
increase and application of modern, more effective burners.

For estimation of the ecological effect the following data was used:
— From the base line - retrospective data for emissions from coal combustion
at Khabarovsk CHP-1 during the period of 1999-2003,
— Under the project - data for NO, emissions from natural gas combustion in
steam boilers.

Returns on pollutant emissions from the Khabarovsk CHP-1

In accordance with Operating Rules and Regulations for power plants and electrical
networks of the Russian Federation [14] at all power plants of JSC “Khabarovskenergo”,
including Khabarovsk CHP-1, emissions accounting and monitoring are regularly made.
Emissions assessment from CHP is carried out in accordance with the methodology of
Russia [15].

Table 1 shows the returns on emissions at Khabarovsk CHP-1 from 1999 till 2003.

Table 1
Reported | potgy» Coal ash S0, NO, Fuel coal
year fired
tly tly tly tly thous. tce
1999 36 892,6 14 723,0 16 427,3 4632,6 1109,5
2000 25 868,9 131024 6 268,9 5362,2 1135,2
2001 24 713,7 11 979,6 6 022,6 5628,5 1082,8
2002 26 643,1 15 421,7 4 789,9 5370,9 1.060,4
2003 27 676,5 15617,2 53771 5 583,6 10984

* - besides the emissions given in Table 1 at Khabarovsk CHP-1 under fuel oil
combustion oil ash is also emitted. However, the percentage of fuel oil in the fuel balance
is only 0.23-0,49 %, and the amount of fuel oil ash in the gross emissions is less than
0.001 % (0.22-0.25 tly), thus, such emissions are not accounted when assessing
environmental impact.

Based on the returns, an average specific value of emissions per the combusted
fuel amount is the following:

NOx - 4.84 tof NO,/thous. tce of coal;

SO, - 7.09 tof SOy/thous. tce of coal;

Fuel coal ash - 12.91 t /thous. tce of coal.

NO, emissions data when combusting natural gas in steam boilers

The volume of NO, emissions when combusting natural gas in steam boilers depends on
many factors, such as the type of boilers, actual load, application of DeNO, technologies,
etc.

According to the information received from the Environmental Protection Department of
Russian Thermal Engineering Institute, the concentration of nitrogen oxides in flue gases
when combusting natural gas in pulverized coal-fired boilers can reach 500 mg/nm®.

For example, when combusting natural gas in the boilers of Pskov Thermal Power Plant
(TPP) (project fuel - coal) in 2000 2824.7 t of NO, were emitted into the atmosphere
(annual gas consumption — 747.8 thous. t) which corresponds to the concentration of
NO, in the leaving gases at the level of 400 mg/nm®, in 2001 — 2932.0 t of NO, (747.8
thous. t) or 360 mg/nm>.

When providing modernization of the boilers at Khabarovsk CHP-1 it is supposed to
apply the cyclone-swirl technology for gaseous fuel combustion (designers - «Nonprofit
scientific and educational organization of the Far East State Technical University» and
Technological Center «Modernization of boiler equipment» in Vladivostok). The given



technology allows reducing NO, emissions for 70% in comparison with common
conventional gas/oil devices (gas-heavy oil device burners) and is being successfully
operated for boiler units at the Okhinskaya and Yakutskaya CHP.

For the estimation of ecological effect, the NO, concentration in the flue gases was
assumed at the level of 250 mg/nm?, which corresponds to NO, specific emissions at the
level of 2.4 t of NO,/thous. tce of gas.

Environmental Impact Assessment

When implementing the project of switching the boilers at Khabarovsk CHP-1 to natural
gas combustion the gross emissions of sulphurous anhydride and of coal fly ash to the
atmosphere will be eliminated, that will provide considerable improvement of the
ecological situation not only in the City of Khabarovsk, but also in Khabarovsk Region.

The results of pollutant emissions accounting in the base line and in the project for the

period till 2012 are given in Tables 2-4.

Table 2

The forecast of pollutant emissions in the project base line

v Fuel Coal ash SO, NOX Total
ear consumption
tcely tly tly tly tly
2007 1073,6 13 863,4 7 609,6 5201,0 26 674,0
2008 1091,2 14 090,5 7734,2 5 286,2 27 110,9
2009 1091,2 14 090,5 7734,2 5 286,2 27 110,9
2010 1091,2 14 090,5 7734,2 5 286,2 27 110,9
2011 1091,2 14 090,5 7734,2 5 286,2 27 110,9
2012 1091,2 14 090,5 7734,2 5 286,2 27 110,9
Table 3
The forecast of pollutant emissions when implementing the project
Fuel . Coal ash SO, NOx Total
Year consumption
tcely tly tly tly tly
2007 1017,6 0,0 0,0 24423 24423
2008 1034,3 0,0 0,0 2482,3 2482,3
2009 1034,3 0,0 0,0 2482,3 2482,3
2010 1034,3 0,0 0,0 24823 24823
2011 1034,3 0,0 0,0 2482,3 24823
2012 1034,3 0,0 0,0 2482,3 2482,3
Table 4

Results of pollutant emissions assessment in the period from 2007 to 2012 when
implementing the project

Year

Coal ash

SO,

NOx

Total

tly

tly

tly

tly




2007 13 863,4 7 609,6 2758,7 24 231,7
2008 14 090,5 7734,2 2803,9 24 628,6
2009 14 090,5 7734,2 2803,9 24 628,6
2010 14 090,5 7734,2 2803,9 24 628,6
2011 14 090,5 7734,2 2803,9 24 628,6
2012 14 090,5 7734,2 2803,9 24 628,6

Transboundary Transfer

The Russian Federation has SO, and NO, emissions reductions obligations under the
Transboundary Transfer Convention. Such obligations are related only to the
emissions made in Ciscaucasian Russia. Khabarovsk CHP-1 is located in the Far
East. That is why OAO “Khabarovskenergo” and CHP-1 do not carry out special

emissions monitoring under the Convention.

Besides, when implementing the project pollutant emissions into the atmosphere are
reduced. The values of SO,, NOy and fly ash emission reductions are given above.

Conclusions:

The Khabarovsk CHP-1 is not considered to be a source of emissions under the
Transboundary Transfer Convention. Even if such emissions occurred, they would have
been reduced when implementing the project.

Social Impact

The installation of the gas using equipment at Khabarovsk CHP-1 will allow improving
labor conditions; first of all by means of improving the reliability of the equipment
operation, cost savings on fuel preparation and storage, catching the fly ash,
warehousing and storage of ash and slag waste.

When implementing the project, the ecological situation in the City of Khabarovsk will be
considerably improved.

The service of gas pipelines and gas equipment will be carried out by the same
specialists who served the fuel oil fired boilers and passed training and examination in
the safety regulations at gas facilities and other regulatory documents for gas facilities.
Therefore, the implementation of the project will not result in job cuts.




Annex |
THE MINISTRY OF NATURAL RESOURCES OF THE RUSSIAN FEDERATION

Main Department of Natural Resources and Environmental Protection
The Ministry of Natural Resources of the Russian Federation on the Khabarovsk Territory

STATE ECOLOGICAL EXPERTISE
680013,. Khabarovsk, Kadrovy Pereulok , 6, tel. 21-19-98

Of 31.05 2004, No. 5-3/1698
APPROVED BY:
Order No. 419 P of 31.05.2004 on the
Main Department of Natural Resources
and Environmental Protection of the
Ministry of Natural Resources of the
Russian Federation on the Khabarovsk
Territory

THE STATEMENT
of the Commission of experts of state ecological expertise on materials of the

Feasibility Report on the reconstruction of the Khabarovsk CHP-1 to fire natural gas.

City of Khabarovsk, May, 2004.

The Commission of experts approved by the order No.218/P of 02.04.2004 of
the Main Department of Natural Resources and Environmental Protection of the Ministry
of Natural Resources of the Russian Federation on Khabarovsk territory, including:

The chief of the Commission — Pilina T.N., freelance expert;.

The accountable secretary - Artemieva |.V. - leading specialist of the
department of state ecological expertise;

The members of the commission of experts - Romakina N. P., freelance

expert;

- Tarasova N.V., freelance expert;

- Krasnopolov A.V, freelance expert






MUHUCTEPCTEO NMPUPOOHBIX PECYPCOB
POCCMIACKON ©EEPALIMM

Fnaaxoe ynpaaneine NPUPOSHLIX PECYPCON W OXPANEL! OKPYHAKIUWEeR Cpedb!
MNP Poccui no Xabaponciosy Epaso

rocYQAPCTEEHHAR ZHONOMMYECKAR IKCNEPTHIA

or S e 2004 Ne £ TS AESS

YTREMAIERD
mpaEazoM no Cnosscsy YIpasneHD

NPAPGOAEE PECYPOsn B OXPOHE ORpyEnomed
cpesu MIP Peccin no Xsbaposcwouy kpao

or _ g7 65 204r !&_ﬁf/v‘?

FAKNWHMEHHE
IRCNEPTHON KOMBCCHN MOCYIOPeTBS Ml SEOnoriRecrnil SECHepTIires no wrrepranay T30 @

pekoneTpyEnnpe XaGaposckali TOL-1 mog nenadn3ononHe B BHIE TONAAED NPAPIRNTD Mm%
r. XaGapones penfh 2004 1.

Jucncprimy KOMIRCCHN,  YTREpEIENHAN  OpREIIoM o Coomsosy  ynpanaeiieo
HPHPOANWE pecypeons o oxpaik cepysaomel cpeims MITP Poconn no Xafapopcrosy spam Ne
ZIRT] on 23,0404 1., 0 cocTape:

Pyrasoanrens sosmconn — Muwaman W, meewrmmmmedi sscnepr; .

Chnemempenimii - cexpemapk - Apreseesa WD, seavmmii | cnEpradct  orgens
PO AAPETUERRNON FEOTOMMECEDH IHCTEpTHIL:

Ynenw swcneprooil wospcen - Posarsnm HIL, nieommaidi seciepr;

= Tapacaona H.B., wneniramnai scoepr,

- Kpacismomm A imicumardsdl skenegr




Conclusions:

1. The commission of the experts, having considered the Feasibility Report on the
reconstruction of the Khabarovsk CHP-1 to fire natural gas, hereby states that the
submitted materials in the scope and contents, basically conform the requirements
of the legislative acts of the Russian Federation and the normative documents on
the issues of the environmental protection and natural resources.

The Feasibility Report envisages the appropriate nature protection
measures, contains the materials of evaluation of the environment impact and
validates the ecological capability of implementation of the proposed activity.

2. Based on the results of the analysis of the submitted materials and considering the
positive statements of the monitoring and supervisory bodies (agencies), the
commission of experts considers that in the submitted materials of the project,

22
The accountable secretary Artemieva L.V

the level of the environmental impact in implementing the Feasibility Report on
the reconstruction of the Khabarovsk CHP-1 to fire natural gas is adequate.

The implementation of the design solutions is possible.

Signed by:
The chief of the Commission: Pilina T.N.,
The accountable secretary: Artemieva |.V.,
The members of the Commission: Romakina N. P.,
Tarasova N.V,,
Krasnopolov
AV,
23
The accountable secretary Artemieva L.V
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Main Department of Natural Resources and Environmental Protection
The Ministry of Natural Resources of the Russian Federation on the
Khabarovsk Territory

THE ORDER
City of Khabarovsk

about the approval of the statement by the Commission
of experts of the State ecological expertise

on the materials “The Feasibility Report on the Reconstruction of the
Khabarovsk CHP-1 to F ire Natural Gas”

Pursuant to the Federal Act “About Ecological Expertise” (Article 18):

1. Approve the Statement of the Commission of experts of the State
ecological expertise set up to execute the Order No. 218/P of the
Main Department of Natural Resources and Environmental
Protection of the Ministry of Natural Resources of the Russian
Federation on Khabarovsk territory of April 02, 2004

on the materials “The Feasibility Report on the Reconstruction of the
Khabarovsk CHP-1 to fire natural gas “

2. Set up the term of action of said Statement to implement the
object, but not more than for five years

Deputy Head of the Main Department of
Natural Resources on the Khabarovsk Territory V.M. Boltrushko,

11



Konus B‘BPHﬂl

J’l S TERCTEG TP R PRV PO OCT A CRD

I,l’ LIARRHIE YIRS EOERHE [PHPOIHLD PECYROUN 100 HL
CIRFYAARHUE A CIERL MITF POCTHI
T KARA BTN KT B0

MPHKAZ

r KARAPORCE

3. o5 ¥ -‘*_ﬁf-fé?_

8.7 zrmpi:mm IRENIOHLHIE IRETEPTHOR KOMACCHAR
locynaperaeimoll aR0marideckof IRCmepTIs

o KT e A i -1 mok
NENOABTORENLE & e L 5 SRy

B coometcrord ¢ DemepaneimM  3akoRoM D6 ME0N0THRRCKOH
SECTEpTHIED (o7, 18]

MPHKAIBIBARD:
1. Yrpepauts  JoKneodedie  JEcTepTHol  KOMBECCHE  TOCYTRpCTBEHECH
skoarneckoll skcnepraas, ofpmopadrell Be wonGUHCHEC NpsEaa [ nassaro

¥ OpRANCHEA NPEPIHEX Pecypoos B oxpaist okpyEmomed cpegh MITP Poccim
no Xafaponckomy kpmo ot «02e anpenn 2004 1, N 21871

S YeTapoERTL CPOK ACiCTERE VEIIAHHOTD S3KNIOYCHHE - HO CpOE
peammanmn ofuexTa, wp ne Gaace 5 aeT

'l
ST
- -'Ir S a

: .?1' *
iy /’HT,\.:H
I'YTIF no XaGaponesosy fi’m“"r.. . B.M.Boarpymks

L.
T 4

=

M4135 {Zﬂ‘y

LR TER il U P B




