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Abstract

Up to industrial revolution, we had used renewable energy such as wood for our daily use. Start

of fossil fuel utilization bought us comfortable life style and rapid growth of our population, but

with adverse effect of climate change. It seems that we have used almost half of recoverable oil

reserves and a part of natural gas. Regardless of climate change, it is evident that we have to

come back to renewable energy again in the next century.

In making forecast author has investigated possible alternative energy such as nuclear and

renewable energy including biological fuel, hydraulics, wind, solar cell and Concentrating Solar

Power (CSP). In utilizing fossil fuel, carbon capture and sequestration is considered as

important option for avoiding climate change.
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2000 IEA; International Energy Agency World Energy

Outlook 2,000
K H
(R/IP) BP (2005) IAEA
2007 -1
Fuel Ultimate Recoverable Reserves| Zcal | Recoverable Reserves | Zcal | R/P Ratio
Coal 2trillion ton 12.4 1trillion ton 6.2 164
o] 1.8-3trillion bbls 2.8-4.7 1.186trillion bbls 1.9 41
Natural Gas 346-527trillion m® 3.3-5 180trillion m® 1.7 67
Uranium - - 4.59million ton - 85
-1 BP
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2014 -2 15.3 25.4  |kWh

2013 40,000MW
412 kWhly 0.067% 0.026%
2020 2,800 kwWh
2.8% 1.1% 2030 5,300 kWh 5.2%
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2002 2014
2014 70%/bbl 50%/t LNG
9.9%/MMbtu 18%/IbU
-2
80%
-2 11.27 /kWh
23  /kWh 0.38
/KWh 11.4 /KWh
3.4 /kWh
Source Constructi| Capital |Fuel cost| Fuel cost | Power cost | Power cost
on cost cost in 2002 | in 2014 in 2002 in 2014
unit yen/W | yen/kWh |yen/kWh| yen/kWh | yen/kWh yen/kWh
Coal 272 4.86 1.77 2.01 6.63 6.87
Pump storage 238 3.32 3.26 3.61 6.58 6.93
LNG combined cycle 1,500°C 197 3.37 3.34 5.96 6.73 9.33
Wind mill 200 9.57 0 0 9.57 9.57
LNG bioler turbine 164 281 4.07 7.26 6.88 10.07
Flowing hydraulic 737 10.2 0 0 10.2 10.2
Dam hydraulic 732 10.21 0 0 10.21 10.21
Existing nuclear in 2002 279 6.71 341 3.54 10.12 10.25
Reinforced nuclear in 2014 350 7.94 341 3.54 11.35 11.48
Coal fired with CCS 516 9.23 2.48 5.65 11.71 14.88
Thin film solarcell (optimistic) 150 15.25 0 0 - 15.25
Oil fired 269 4.72 5.38 10.74 101 15.46
CSP w/storage 316 24.31 0 0 24.31 24.31
Thin film solarcell (pesmistic) 250 25.44 0 0 - 2544
Fast breader reactor 1,266 23.86 3.14 2.27 27 27.13
Crystal type solarcell 600 61.05 0 0 61.05 61.05
Fuel cell@2008 4,810 191.8 - 31.34 - 223.14
-2
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11.3  /kWh
CSP
CCS
-3
DME
Market Price Heating Fuel cost per Power Cost per power
value heating value cycle Eff.
- kcallg yen/kWh % yen/kWh
Gasoline hybrid 164,000yen/ton| 10.6 9 34 26.5
(120yen/l)
CNG hybrid 40,000yen/ton 13.3 2.59 34 7.6+7=14.6
CIF
LPG hybrid 100000yen/ton 12 7.16 34 21
DME diesel hybrid| 240%/ton CIF 8.8 2.35 34 6.9+7=13.9
Methanol hybrid 200%/ton CIF 5.6 3.07 34 9+7=16
Ammonia hybrid 200%/ton CIF 5.37 3.2 34 9.4+7=16.4
Electric vehicle - - battery: 35 to 59 |battery 85, |35 to 59+23/0.83=62
grid power 23 | motor 98 to 86
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