Clinuate

Appendix A1.1

Baseline scenario general data:

A. Demand: sectors: Residential : 4157GWh, Industrial: 2920 GWh
sub-sectors: Residential: urban: 90%, rural: 10%
Industrial: None

B. Transformation:
Transmission and distribution losses: 15%
Dispatch rule: plants run on full capacity till 2005 and by merit order for a user
defined load curve for 2005-2040

1.
2.

3.

Electricity import:

1995: 291.8 GWh, 1996: 682.9 GWh, 1998: 1020 GWh, 2005:

2050 GWh.

Base year plant characteristics:
Plant Capacity MW Output GWh Efficiency, % Capacity

factor

Fuel ol 705.5 3765 35 63.6
Diesel oil 78.4 418 28 63.6
Hydro 283 817 100 33.3
Combined 0 0 45 -
Cycle

The hydro resources for 1995-2005 are taken as 475GWH
Fuel heat value: fuel 0il:1.1528x102 GWh/Ton , Diesel oil: 1.1806x102 GWh/Ton,

Natural gas: 9.8472x10° GWh/m?3
capital Cost: US$1000000/MW for fuel oil type plant
US$ 635000/MW for natural gas type plants
US$300000/MW for diesel oil type plants
US$ 4500000/MW for solar plants
US$1500000/MW for wind plants

Annual fixed O&M costs: 20000$/MW
Variable O&M costs: 8000$/GWh

The emission factors of different fuels are calculated as:

Fuel Type [CO2 CO (g/Kwh) |[NOx SOx
(g/Kwh) (g/Kwh) (g/Kwh)

Natural 187.36 0.11 0.66 0

Gas

Fuel oil 259.19 0.05 0.73 1.73

Diesel oil 272.38 0.05 0.48 0.41




Appendix A1.2

Base Case Demand (in Thousand

GWH)

1994
RESIDENTIAL 3.99
INDUSTRIAL 2.81
TOTAL 6.8

1995
4.39
3.09
7.48

4% Growth Demand (in Thousand

GWH)

2005
RESIDENTIAL 7.28
INDUSTRIAL 5.12
TOTAL 12.4

2010
8.86
6.23

15.09

6% Growth Demand (in Thousand

GWH)

2005
RESIDENTIAL 7.28
INDUSTRIAL 5.12
TOTAL 12.4

2010
9.74
6.85

16.59

8% Growth Demand (in Thousand

GWH)

2005
RESIDENTIAL 7.28
INDUSTRIAL 5.12
TOTAL 12.4

Base Case Capacity

(MW)

Fuel Type 1994
Fuel Oil 705.5
Hydro 281
Natural gas 0
Diesel Oil 78.4
Total 1064.9

4% Growth Capacity

(MW)

Fuel Type 2005
Fuel QOil 1906
Hydro 120
Gas Comb. 830
Cycle

Diesel Qil 242
Total 3099

6% Growth Capacity
(MW)
Fuel Type 2005

2010
10.7
7.52

18.22

1995
828
120

92
1040

2010
2677
120
830

242
3869

2010

1996

4.78
3.37
8.15

2015
10.78
7.58
18.36

2015
13.04
9.17
22.21

2015
15.72
11.05
26.77

1996
828
120

242
1190

2015
3584
120
830

242
4776

2015

1997

5.17
3.64
8.81

2020
13.11
9.22
22.33

2020
17.45
12.27
29.72

2020
23.09
16.24
39.33

1998
858
120

542
1520

2020
4695
120
830

242
5887

2020

1998

5.48
3.86
9.34

2025
15.95
11.22
27.17

2025
23.35
16.42
39.77

2025
33.93
23.86

57.8

2002
1257
120

1072
2449

2025
6048
120
830

242
7240

2025

1999

5.75
4.05
9.8

2030
1941
13.65
33.06

2030
31.24
21.97
53.22

2030
49.86
35.06
84.92

2005
1257
120

2000

5.98
4.21
10.19

2035
23.61
16.61
40.22

2035
41.81
29.41
71.22

2035
73.26
51.52

124.78

2001 2002

6.22 6.47
4.38 4.56
10.6 11.02

2040
28.73
20.2
48.93

2040
55.95
39.35
95.31

2040
107.64
75.7
183.34

830 only on natural gas

242
2449

2030
7859
120
830

92
8901

2030

2035
10312
120
830

92
11354

2035

2003
6.73
4.74

11.47

2004

4.93
11.92

2005
7.28
5.12
12.4



Fuel Oil 2182 3452
Hydro 120 120
Gas Comb. 830 830
Cycle
Diesel Oil 242 242
Total 3368 4644
8% Growth Capacity
(MW)
Fuel Type 2005 2010
Fuel Oil 2484 4381
Hydro 120 120
Gas Comb. 830 830
Cycle
Diesel Oil 242 242
Total 3676 5574
Appendix A1.3
Scenario Type

1 All solar

2 All solar

3 All solar

4 All solar

5 All solar

6 All solar

7 All solar

8 All solar

9 All solar

10 S.50%-W50%

11 S.50%-W50%

12 S.50%-W50%

13 S.50%-W50%

14 S.50%-W50%

15 S.50%-W50%

16 S.50%-W50%

17 S.50%-W50%

18 S.50%-W50%

19 S.70%-W30%

20 S.70%-W30%

21 S.70%-W30%

22 S.70%-W30%

23 S.70%-W30%

24 S.70%-W30%

25 S.70%-W30%

26 S.70%-W30%

27 S.70%-W30%

28 Natural Gas

29 Natural Gas

30 Natural Gas

5152
120
830

120
830

242 242

7423 10470 14690
120
830

242

120
830

92

6344 8615 11662 15732
2015 2020 2025 2030
7159 11284 17290 26504
120 120 120 120
830 830 830 830
242 242 242 92
8351 12487 18482 27546
Growth Interest CO2 Cost
(%) (%) Emissions (Million $)
(Go)
4 5 711498 2436
4 10 711498 1548
4 15 711498 1121
6 5 1150002 3882
6 10 1150002 2251
6 15 1150002 1513
8 5 1865044 6873
8 10 1865044 3672
8 15 1865044 2291
4 5 719886 1710
4 10 719886 1074
4 15 719886 772
6 5 1164186 2696
6 10 1164186 1541
6 15 1164186 1024
8 5 1889560 4645
8 10 1889560 2457
8 15 1889560 1523
4 5 716538 2003
4 10 716538 1265
4 15 716538 912
6 5 1158498 3185
6 10 1158498 1816
6 15 1158498 1212
8 5 1879732 5536
8 10 1879732 2943
8 15 1879732 1831
4 5 624738 10320
4 10 624738 4207
4 15 624738 2058

21444
120
830

22486

2035
42548
120
830

43590



31
32
33
34
35
36

Natural Gas
Natural Gas
Natural Gas
Natural Gas
Natural Gas
Natural Gas

o 00 00 OO O

5 949878
10 949878
15 949878

5 1476280
10 1476280
15 1476280

20020
7955
3790

34930

13460
6228



