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Energy
consumption
in Taiwan
growth 4
times over the
past 29 years.

Industrial
sector
consumes
more than
half of the
energy in
Taiwan.
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v Demand in Taiwan

Total Energy Demand in Taiwan 1982~2010

Reference : Bureau of Energy, Ministry of Economic Affairs
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m Non-energy

4.26%

-> 3.68%

I Residential

10.81%

--> 9.95%

M Services

8.35% --

> 10.39%

M Agricultural

3.42%

-> 0.76%

B Transportation

12.98%

-> 12.92%

M Industrial

50.68%

B Energy
9.49%

--> 55.33%

-> 6.96%
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Energy Supply in Taiwan

Total Energy Supply in Taiwan 1982~2010

¢ E ne rgy I:(:?Jil\:g?;:gl Reference : Bureau of Energy, Ministry of Economic Affairs m Solar Thermal
Su p P Iy N 160,000,000 0% --> 0.08%
Taiwan that
d e p en d S Oon 140,000,000
fossil fuels is
still more
than 90 %. 100,000,000

e Renewable
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Taiwan is 60,000,000
only less than
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energy
supply.

® Geothermal, Solar

Photovoltaic & Wind Power
0.03% --> 0.06%

120,000,000 ® Nuclear Power

11.98% --> 8.18%

B Conventional Hydro

1.45% --> 0.27%
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® Natural Gas(LNG incl.)

4.04% --> 9.22%
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64.12% --> 51.69%
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ndency on Imports

- Indigenous & Imported Energy Supply Statistics | sienous
e Energy vt in Taiwan 1982~2010 = Imported

Reference : Bureau of Energy, Ministry of Economic Affairs
De pen den Cy 160,000,000

on Imports in
Taiwan is
about 99.4 912000000

e Value of 100,000,000
Energy
Imports /
Total Imports 60,000,000
is about
25.53%.
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Controversial Nuclear Power Promote
Renewable Energy Development (A)

1978, Tai-Power began to plan the 4t nuclear power plant.
1986, Chernobyl nuclear power plant occurred disaster.

1987, Legislative Yuan froze the nuclear project budget.

1992, Executive Yuan passed the 4t nuclear power plant plan.

1996, Abolition of the nuclear project budget by Legislative
Yuan, but when Executive Yuan asked to reconsideration, the
proposed budget had thawed.

1997, the 3™ Legislative Yuan draft ‘The Statute For Promotion
of Renewable Energy’.

December 1997, sign the Kyoto Protocol.

1998, Civil Energy Conference and National Energy Conference.

2000, Stop to build the 4t nuclear power plant and constructed
again in 2001.
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Controversial Nuclear Power Promote
Renewable Energy Development (B)

2001, the 4t Legislative Yuan draft ‘The Statute For Reward
Renewable Energy to Power’.

July 2001, 2001 International Symposium on New Energy’.
2002~2004 , the 5t Legislative Yuan draft 7 versions of bill.

2005~2007, the 6% Legislative Yuan draft 7 versions of bill and
finished the First Reading procedure in December 2005.

2005, Civil Energy Conference and National Energy Conference.
2008~2009, the 7t Legislative Yuan draft 8 versions of bill.
September 2008, Public hearing on bill.

December 2009, 8 versions of bill finished the First Reading
procedure.

2009, Civil Energy Conference and National Energy Conference.



7 F“lé)f“a‘ﬂklxﬁl‘}&? ? FeVpigEsd ()

2001F R ST T @ WL DA E | 2 foVp 38 B R ]
1R e

2001F 7 £ | BREF2001 VRIS EFE 67 o

2002 ~2004.F 1 3 [ 5T A = R S R E RS
20057 ~2007-F - yE 5T g (B S R ERE TS
¥°2005F 12 5| b — FFHT- o

2005-F FREEN U] VRNE 38 B = BISYRNT &,

20085 ~2009F * yE Bk 5T At T R T S A R E TS
2008 9k [FREEE | & FOVR AR LR IE T - 3y o

20085 125 I* {4 4 & & & S mb— FFE o

2009F EHEN fH[f<TRE 3 B = BIR<VRf 3% ©




DA
I\NC

r

AarahhlAa Crhnarvravs NoavialAnm ant
CVvVvdwuitT LIICI Y UTVCIUJI Ment
The frame of ‘The Statute For Renewable Energy Development’

Article 1 goals Article 13 exploitation of thermal energy

Article 2 competent authorities Article 14 related Electricity Law

Article 3 defination Article 15 land needed

Article 4 power generation facilities Article 16 import tariff exemption
Article 5 order and Electricity Law Article 17 | refrain from miscellaneous license
Article 6 principles for promoting Article 18 provide the operation data
Acrticle 7 funding sources Article 19 mediation

Article 8 in electricity net Article 20 penalties for violations
Article 9 wholesale rate and formula Article 21 penalties for violations
Article 10 subsidy Article 22 penalties for violations
Article 11 rewarded demonstration Article 23 implementation date
Article 12 public works or buildings

Renewable Energy Development related bills submitted since
May 1997 took 12 years to complete the legislative process.

‘The Statute For Renewable Energy Development’ in Taiwan
contains 23 articles and was promulgated by the President on

8 July 20009.
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2010 Renewable Energy Wholesale Rate in Taiwan

Renewable energy category

Power wholesale rate (NT/ kW-hr)

1 kW ~ 10 kW Solar Photovoltaic* 11.1883
10 kW ~ 500 kW Solar Photovoltaic 12.9722
>500 kW Solar Photovoltaic 11.119

1 kW ~ 10 kW Wind Power 7.2714
>10 kW Wind Power 2.3834
Offshore Wind Power 4,1982

Run of River Hydro Power 2.0615
Geothermal Power 5.1838
Biomass Power 2.0615

Waste Power 2.0879

Else 2.0615

*1 kW ~ 10 kW Solar Photovoltaic has additional 50,000 NT / kW equipment grant.
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Regulations for Renewable Energy

Power Generation Equipment Identified

e According to Article 4 of ‘The Statute For Renewable Energy
Development’, Ministry of Economic Affairs had formulated a
‘Regulations for Renewable Energy Power Generation
Equipment Identified’.

e Since April 30, 2010 the regulation was promulgated, Ministry
of Economic Affairs accepts 336 cases of application power
equipment identified, installed capacity more than 260MW.

* which Solar Photovoltaic Power generation equipment 322
cases, with a total installed capacity of up to 52.227MW.

 Wind Power 12 cases, with a total installed capacity of up to
211.305MW.

 Run of River Hydro Power 1 case, installed capacity 0.225MW.
e Geothermal Power 1 case, installed capacity 0.496 MW.
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Renewable Energy Supply in Taiwan

Renewable Energy Supply in Taiwan

L o] kilo-lit il
Classified cquivalent 1982~2010
StatiStiCS 3,000,000 Reference : Bureau of Energy, Ministry of Economic Affairs
Renewable Fuel
based on the 0% > 1.19%
definition of 2,500,000 'B‘°d‘e§§o' > 1.14%
Renewable \/ Ethanol Gasoline
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Waste Thermal
Energy 2,000,000 e = o
Development = Solar Thermal
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ACtI wa Ste 1,500,000 H Waste Power
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B Biomass Power
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1,000,000 B Wind Power

0% --> 3.50%

m Solar Photovoltaic Power
renewable 0% —> 0.06%
500,000
B Geothermal Power
energy supply
|n Taiwan. m Conventional Hydro
98.30% --> 16.18%
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Biomass

e Biomass is the first priority of alternative energy.

e Biofuels can replace coal fuel.

e Cellulosic biomass has no competing with food.
 The efficiency of gasification Synthesis is far better

than of fermentation.

e |t’s necessary to gradually promote mandatory E10

Ethanol Gasoline.

Biomass/Solar/
Geothermal
1.4%
Hydro Power
3.2%

Biofuels 0.6% Wind/Solar/
Biomass/
Geothermal

Power 0.7%

Traditional
Biomass 13.0%

Nuclear2.8%

2009 Global Energy Consumption

Reference : Renewables 2010 Global Status Report » REN21

2007 Germany Energy Consumption

Wind Power
1.5%

Biomass 5.9%

Hydro Power |
0.8%

else renewable
energy 0.4%
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Renewable Energy Supply in Annual cycle

diodieroil RENEWable Energy Supply in Taiwan 2009 Jan.~2010 Jun.

equivalent Reference : Bureau of Energy, Ministry of Economic Affairs

e Conventional
Hydro Power

Supply is
maximum in

250,000

Augu St to 200000 I Renewable Fuel
OCtObe r. \ = Biodiesel
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Supply |S m Solar Thermal
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How much energy can be extracted from wind
— Batz limit

 Wind turbine can use the energy of nature wind by energy
conversion. Wind turbine changes kinetic energy of wind into
mechanical energy and then changes into electrical energy.

 So wind turbine can generate electricity. The greater energy
of wind, the more electricity that wind turbine can generate.

e However, energy conversion by wind turbine must satisfy the
laws of fluid dynamics, according to the theoretical analysis of
German physicist Albert Batz in 1919, the power coefficient of

wind turbine is less than 0.593. P, =%pAV3Cp77m77677,
8 R @ QR

— 3 e
Cp—Foﬁ(l—k)r dar 4 v,

2N 2
MaXCp:4 g 1—§ :059259




B T JHE il — 2t

Ve Cl—‘
J&"‘f‘i E[IFI:E}E‘EE&HE l/]ﬁﬁﬂrm“ﬂlﬂtﬁg} j\jﬁ:“mj » Je ]y
*ﬁ&}l’j’rﬂ FNEPI <R [ Yy B < [ L

e R i
éﬁfﬁ'
FFTE“FFE? BB SRV AR 4
UL ﬁwd’ﬁﬁqw éw%%wéaﬂ ! (A
wﬂ%ﬁw

19197 puUzElgitEast » oSyl (e e
Ho 4470593 o

1
R, =§pAV3Cpf7mf7@77.

_8i Sl 3 A="""
o= ) ZQ(1 k)ridr v,

2
MaxC, :4(% ( —gj =0.59259...
3)U 3

13



N:iffa
LJIC

* In general, vertical-axis wind turbine is slower-rotation, lower
noise and the power coefficient is smaller, the range of value
is about 0.25 to 0.3.

* Horizontal-axis wind turbine is faster-rotation, higher noise
and the power coefficient is larger, the range of value is about
0.3 to 0.35.

 Hi-VAWT wind turbines are highly efficient types of wind
turbine in VAWT, their power coefficient are about 0.3. Hi-
VAWT wind turbines have double advantages of hlgh
efficiency and low noise. A

Reference : http://www.hi-vawt.com.tw/
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Different Types of Solar Photovoltaic Cell
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Spectrolab cell

SOLAR POWER GENERATOR TYPE o i :

Typical silicon cell Conversion efficiency >36%

5-py Qv

Gonwrlior efficiency 11-~20%
constant voltage

:j -[ Incoming Sunlight

)| Energy/kW
HE Optics System 16




Spectrolab cell

SOLAR POWER GENERATOR TYPE s :

Typical silicon cell Conversion efficiency >36%

Conversion efficiency 11-20%
[
V[ =
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Current energy consumption is very large, renewable energy
replace fossil energy is necessary.

Controversial Nuclear Power Promote Renewable Energy
Development.

Renewable energy in Taiwan, according to their demand
for, the first priority is Biomass, followed by Wind Power and
Solar Photovoltaic.

Other types of renewable energy sources should also be
developed, including : Hydrogen Energy, Run of River Hydro
Power, Geothermal, Ocean Energy, etc.

In addition to provide renewable energy as alternative
energy, it still need to adjust the industrial
structure, eliminating the high energy-consuming industries.
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