


R.D. Ripple - APGAS 2007




R.D. Ripple - APGAS 2007




Primary natural gas demand: Asia Pacific
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'Life-cycle’' CO2e emissions: fuel source to
power station in North Asia

mPowergen emissions
Regasification (LNG) or Coal
receival terminal/transfer
W Shipping
Onshore plant and flares or Coal
loading terminal
Power for reinjection (LNG) or
Rail transport to port
mReservoir CO2 venting (gas) or
(Fugitive emissions (coal
mOffshore plant and flares or Coal
mining activities

kg CO2e per MWh
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CCGT, 20% reservoir
C02, 90%
sequestered
CCGT, 2% reservoir
CO2, not sequestered
Supercritical PF coal
Queensland
Supercritical PF coal
Kalimantan

CCGT, 20% reservoir
CO2, not sequestered




Levelised powergen
costs, without

Emissions emissions charge case 2 vs case 1

Illustrative Illustrative
kg CO2e/MWh case 1 case 2

LNG/CCGT 400 $40 $50 dearer gas
LNG/CCGT+CCS 75 $60 $80 CCS costs higher
Coal/Supercritical PF 800 $35 $35

Coal + CCS 100 $55 $65 CCS costs higher
Nuclear 20 $60 $60
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Effect of emissions charges on cost of baseload power:
illustrative case 2

— GGCT

——PF coal
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Table 1: 25% of potential 1,000 MW per week electricity capacity
growth in China

250 MW per week => 13,000 MW per year

90% load factor => 11,700 MW running 24/7

@ 8,760 hrs/yr => 102,492 000 MWh of electricity per year

@ 3,412 Btu / kWh => 349.7 x 1012 Btu of electricity per year

S50% thermal efficiency => 699.4 x 1012 Btu of natural gas per year
y g y

@ 1,050 Btu / ft2 => 666.1 x 109 ft3/y (or 666.1 Bcf/y or 18.9 Bem/y)

Divide by 600 to convert to LNG form => 1,110,167,314 ft3/y of LNG
(or = 1.1 Bef/y of LNG or 31.1 million cm/y of LNG)

Divide by 87.2 to convert from ft3 to tonnes =>
12.73 million tonnes of LNG per year
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Introduction : LNG Chain is complex and expensive

50 = =
- miy a
= = e minus 0,
0 Z3% 'lga{a'ane minu ?ZE:{;C
50 E] rn ne minus
10E £ Ethane minus 88 °C
g -15(Egf & LNG minus 15'1? °C
. en minus
600 m3 GAS 1 m3 LNG -20 . Hﬁ?@gen mm_us 1?9% ‘%
-20(3 Hydrogen minus 253 °C
PRODUCTION ' : :
SEPARATION & '.
GASCTRERTIENY uwmmm pepo—— SHIPPING
+dipdip~ W *~ a-mr...w 3-dp
Lmémﬁ um_mmm: REGASIFICATION
: LIQUIDS : ;
b STORAGE 5 .~ 811 billion
2X 7.5 MMt Trains (~1.9 Bef/day) I :
« US$ 1.5 B > USIESB——i-ﬂ-ng: ;_,f;}—r «—US$ 1.58 —»
1X 4.0 MMt Train (~0.5 Bcf/ day) : ' B $4 billion
« USs 1.0 B > ussaas—u+'f"5;;h:$+ «—US$ 0.7 8 —> O
Energy Risk Management - Jume 77, 2004 2 Source - Poten & Pariners -
OTAL

R.D. Ripple - APGAS 2007



R.D. Ripple - APGAS 2007




R.D. Ripple - APGAS 2007




