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Future Growth Determination

is hat fuure “growtr®
DE Growth asa % of market share wil be shown fo varous scenarios

New Capacity

Exising % of Generaton Generation % for year 1

New Capacty
Generaton % for
year 20

4.89% % 3%
306% 1% 0%
000% 0% 0%
000% 0% 0%
165% 1% 0%
000% 0% A
000% 2% 18%
000% 0% 5%
1849% 13% 13%
067% 0% %
116% 4% 15%
000% 0% 0%
007% 2% 10%
100% 100% 100%
56.56% 0% 3%
369% 2% 2%
123% 5% 2%
000% 1% 15%
3840% 10% 10%
012% 1% 7%
000% 1% 1%
100% 100% 100%

Existing Capacity and Generation
Heat Rates  Fuel Consumption - (JKWA) LAV, Capital lInvestment Costs
nstalled Electriclty  Future Load Avg, Yearly Cost Increase Retumon
Capacity LoadFactor  Generation Factor existing mix Future Plants. €02, IbMMBY 2001 Installed Cost (Reducti Cost/kKWin2021  Capital  Financing Term
oW 3 Wh % KJ/kWh KJ/kiWh Fossil? €02 Factor (L) (USS1 KW) s uss % years
cG- 2001 ce ce
Coal - Steam 20160 534% 112380 600% Coal - Steam 11,000 10300 ves Coal- Average 206858 Coal - Steam 60 0% 0 0% 10
i -steam 6067 86.3% 4589 0% 0l steam 11,000 10300 Yes Heavy Fuel O 184.120 0il- steam 700 1% 854 0% 10
Oi- Comb, Turb. 0000 00% 000 100% 0i- Comb, Turb. 14,000 9000 Yes Heay FuelOf 184.120 0i- Comb. Turb a1 14 %0 0% 10
i - Comb. Cyc. 0000 00% 000 60.0% - Comb. Cyc. 7500 6000 Yes Heavy Fuel O 184,120 il Camb. Cye. 60 1% ™ 10% 10 c
Gas - Steam 5814 ®7% %83 500% Gas - Steam 11,000 10300 Yes Natural Gas 129415 Gas - Steam 70 14 854 0% 10 (Coal - Steam
Gas - Comb Turb 0000 00% 000 100% Gas - Comb Turb, 13000 9000 Yes Natural Gas 129415 Gas - Comb Turb 0 0% 0 0% 10 - ste
Gas Comb Cycle 0000 00% 000 60.0% Gas Comb Cycle 7000 6000 Yes Natural Gas 129415 Gas Comb Cycle 600 1% ™ 10% 10
Bioenergies 0000 00% 000 750% Bioenergies 12000 11000 o Wood I biomass 0000 Bioenergies. 1250 A% 1022 10% 10
82700 3% 27743 500% 0 0 no nore 0000 ydrol pump stor. 1100 1% 1342 10% 10
(Geothermal 2300 500% 1007 500% (Geothermal 0 0 no nore 0000 (Geothermal 1500 % 1215 0% 10
Nuciear 2100 9%5.0% 1748 0% Nuciear 0 0 no nore 0000 Nuciear 1700 0% 1700 10% 10
Solar 0000 00% 000 300% Solar 0 0 no nore 0000 Solar 4000 ) 1434 0% 10
Wind 0399 20% 101 20% wind 0 0 no nore 0000 Wind %50 1% 10% 10 Hydrol pump Stor.
339540 150051 (Geothermal
IoE - 2001 o Nuctear
(Coal CHP 20203 500% 12830 60.0% 5250 4550 Yes Coal-Average 206858 coal cHP 70 0% m 0% 10 Solar
oi cHP 1910 500% 837 600% 7000 4550 s Heavy Fuel O 184,120 oilchp 700 0% 00 10% 10 Wind
Gas CHP 0637 50.0% 279 60.0% 5250 4550 Yes Natural Gas 129415 as CH 950 1% 1159 10% 10
s CHP 0000 00% 000 650% B 8000 6000 no Wood biomass. 0000 Bioenergies CHP 1500 1% 1227 0% 10 3
Hydro (Local) 26262 a19% 8710 B0% Hydro (Local) 0 0 no nore 0000 Hydro (Local) 850 1% 1037 10% 10 (Coal CHP
Solar (Local) 0200 150% 026 300% Solar (Local) 0 0 no none 0000 Solar (Local) 5000 5% 1792 0% 10 o1l CHP
Wind (Local) 0003 2%8% 00t 270% [Wind (Local) [ 0 o none Wind (Local) 850 % 695 0% 10 (Gas CHP
204,667 22683 Bioenergies CHP
10 Hydro (Local)
Existing Capacity Yearly Retirement Datermination USS1 KW Solar (Local)
Future (exist.  Future (Ne Futur
Current ip) Equip) 2001 /curent  Existing Future - New Base Year 2001 rap 750 Wind (Local)
ppm ppm ppm kg/MWh kg MWh kg/ MW % Retiement in %
NOx Current GC Capacity ~ CG Retirements Year1 [Assumed Return on Capital 10%
oW W Years
Coal - Steam a7 00 100 a3 276 065 Financing Term 10
i steam 847 0 100 37 178 042 240160
0i- Comb, Turb. ) 00 100 1387 767 NA "Average Operating, Mainterance, & Fuel Expenses
01 - Comb Cyc. 75 45 5 134 046 NA O&M(Current  O&M(Future O &M Improvements (Future
Gas - Steam 708 0 100 329 186 043 I Plants) Plants) Fuel Cost Fuel Cost
Gas - Comb Turb [ 2 5 1.07 045 006 tenths of US cent / _tenths of US Annualzed Increase
Gas Comb Cycle 6 2 5 058 NA 004 cent/KWh  Annualized Increase (Reduction)  USS/GJ (Reduction)
Bioenergies 60 2 5 000 000 000 |Gas Comb Cycle
o Bioenergies Coal - Steam 45 45 0% 103 %
(Coal CHP 20 100 2 066 033 006 Hydrol pump Stor. 0il- steam 40 40 0% 150 %
oi cHP 75 5 10 on 043 006 [Geothermal i Comb. Turb 40 40 0% 150 %
(Gas CHP 60 2% 10 043 018 006 Nuciear il Camb. Cye. 60 60 0% 150 %
[Bioenergies CHP 500 400 100 00 000 000 Solar Gas - Steam 40 40 0% 391 2%
[Wind Gas - Comb Turb 60 60 0% 391 2%
s02 Gas Comb Cycle 40 40 0% 391 2%
Bioenergies. 70 70 0% 075 %
Coal - Steam 840 0 100 580 276 065 o ydrol pump tor. 65 65 0% 000 %
i -steam 220 400 100 098 178 042 [Coal CHP 29293 1900 0065% (Geothermal 80 80 0% 000 %
Oi- Comb. Turb. 927 00 100 7534 767 NA loilCHP 1910 720 0377% Nuciear 100 100 0% 19 %
i - Comb. Cyc. 10 5 5 010 005 NA [Gas CHP 0637 003 0005% Solar 20 20 0% 000 %
Gas - Steam 4 4 4 00 002 002 Bioenerges CHP. 0000 000 0000% Wind 60 60 0% 000 %
Gas - Comb Turb, 4 4 4 007 007 005 Hydro (Local) 2262 12500 0476%
Gas Comb Cycle 4 4 4 004 NA 003 ISolar Local) 0200 500 2500% o
Bioenergies 4 4 4 000 000 000 IWind (Local) 0003 000 0004% Coal cHP 80 80 0% 18 %
o 294,667 15623 0053% il chp 60 60 0% 170 %
(Coal CHP 100 50 2 033 016 006 Gas chi 72 72 0% 587 2%
oichp 0 5 5 010 005 003 [TOTAL Yearly Retirement 2813701 Bicenergies CHP 80 80 0% 100 %
Gas CHP 2 0 10 009 007 006 Hydro (Local) 85 85 0% 000 %
[Bioenergies CHP 8 5 5 00 000 000 Solar (Local) 30 30 0% 000 %
|wind (Local) 80 80 0% 000 0%
PM10
Systom Growih Properties
(Coal - Steam 13 0 5 [ 015 007 T8D 2004 safety %
- steam 13 0 5 013 010 005
Oi- Comb. Turb. 4 4 1 018 017 NA |Annualized Demand Growth 480% 7D 2006 safety %
i - Comb. Cyc. 5 4 1 010 009 NA |Annualized Peak Growth 53%% 78D 2008 safety %
(Gas - Steam 6 2 1 006 002 001 Year to be Analyzed 2021 €02 Mid Term Analysis 2011 T&D 2010 safety %
Gas - Comb Turb, 6 2 1 024 008 003 [Avg.T&D Losses 15.0% T8D 2012 safety %
(Gas Comb Cycle 5 2 1 011 NA 002 Peak Tran. & Dist Losses 2%5% T&D 2014 safety %
Bioenergies 5 5 1 00 000 000 ISafety / Outage Levels DE Peak Deliverabilty Penalty % T4D 2016 safety %
o Colncident Peak % 09 ‘Goincdent Peak divided by Non-concident otaload T4&D 2018 safety %
(Coal CHP " 5 5 008 004 003 CG Safety Margin 150% T&D 2020 safety %
oi chp 5 2 1 011 004 001 T&D Safety Margin 200% T8D 2021 safety %
Gas CHP 5 2 1 008 003 001 DE Safety Margin 100%
[Bioenergies CHP. 15 0 5 00 000 000 loe 200%
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B4 C (a): RRHEKEUEAH

=5 [y e A HE R
BAEAER | Rl B bE | e B | B B | B B
K | HARH MRk || Bk R MUEER || Bk RO (| Bk Ik
JiT v gl i R i o i ZEh=s s o
100% EHEH
BRI 74.9% 77.0% 35.0% 60.0% 25.0% 66.0% 20.0% 90.0% 60.0%
Ry Ee L 3.1% 1.0% 0.0% 1.0% 0.0% 1.0% 0.0% 1.0% 0.0%
R RIS AL 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Bt BRA A 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
AR REBHL 1.7% 1.0% 0.0% 8.0% 5.0% 1.0% 0.0% 1.0% 0.0%
AR L 0.0% 0.0% 4.0% 2.0% 5.0% 0.0% 2.0% 0.0% 4.0%
BRE T RIRE
Pl 0.0% 2.0% 15.0% 13.0% 27.0% 2.0% 8.0% 2.0% 6.0%
Y RE 0.0% 0.0% 5.0% 0.0% 5.0% 2.0% 9.0% 0.0% 5.0%
HKERE 18.5% 13.0% 13.0% 10.0% 10.0% 14.0% 15.0% 2.0% 10.0%
HhHh 0.7% 0.0% 3.0% 0.0% 3.0% 2.0% 5.0% 0.0% 3.0%
A3 1.2% 4.0% 15.0% 4.0% 10.0% 6.0% 20.0% 2.0% 7.0%
ANPFHEE 0.0% 0.0% 0.0% 0.0% 0.0% 2.0% 9.0% 0.0% 0.0%
53 0.1% 2.0% 10.0% 2.0% 10.0% 4.0% 12.0% 2.0% 5.0%
100% 2 A A BEVR
BRIEH B 56.6% 80.0% 33.0% 60.0% 28.0% 58.0% 19.0% 75.0% 60.0%
SR H R BR 3.7% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0% 2.0%
AR BRFE 1.2% 5.0% 32.0% 15.0% 37.0% 5.0% 19.0% 5.0% 15.0%
)R Re R
7= 0.0% 1.0% 15.0% 1.0% 15.0% 5.0% 30.0% 1.0% 10.0%
AKE i) 38.4% 10.0% 10.0% 20.0% 10.0% 22.0% 12.0% 15.0% 5.0%
APFHAE Golih) 0.1% 1.0% 7.0% 1.0% 7.0% 4.0% 11.0% 1.0% 7.0%
KB Ggiih) 0.0% 1.0% 1.0% 1.0% 1.0% 4.0% 7.0% 1.0% 1.0%
WADE, 2004

BHfE C (b) RRIGKER

New CG Generation % in Years 1 and 20 - New DE Generation % in Years 1 and 20
100% O Wind 100%
O Solar
O Nuclear
g % 5 7% O Wind (Local)
E B Geothermal E O Solar (Local)
5 S
S 2 [u}
g IHEP & Pumped ] Hydro (Local)
5 50% Storage g 50%1 @ Bioenergies CHP
S ! ) S
z @ Bioenergies = W Gas CHP
3 3
c < "
5 mocGT G B Oil CHP
2 25% ® 25% B Coal CHP
W Gas CT
@ Gas ST
0% 0%
| Oil ST
Reference High gas Low carbon High coal B Coal CT Reference High gas Low carbon High coal
capacity capacity capacity capacity
Scenario Scenario
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