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2 short- and medium- erm prlorlty would

ed on the development of onshore wind
. The offshore wind power would be
ded on a trial basis;

iC |ty needs to be placed on the development
-a‘el'~ﬂs grid integrated type wind power farm,

%nd at the same time actions should be taken
to carry out the scientific research on the
distributable power system and the direct wind
power bulk sale to the large end-users. When
the conditions are matured, the results of the
research get to be promoted.
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KRREHBEFEY, 18,1992
PV Powered Communication System, Qinghai, 1992

cost of photovoltaic power
eration: to find solutions from the upper-
Lf' mdustry chain, i.e. localizing the

;::. -' ’
= Promotmg by enforcement the thermal
utilization of solar energy : to vigorously
promote the combined use of the solar energy

with the building construction
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3iomass energ
oG rdmatlng‘%evelopment
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Competing with human being in
of grain and sugar;

ot competing with grain in terms of
I nd and water;

~not competing with livestock In terms
of feeding materials

2. The comprehensive consideration and
the planning by phase on the methods
of biomass utilization
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he condition of environment and ecology
3ction, hydropower should be developed on
tlve and orderly basis. While the

power IS being developed, the targets of

= ‘ma mg local economy pros;r)]erous and displaced
ople richer need to be achieved

-—-{ |\7Iak|ng the development of hydropower on a
better and faster basis: The main task is to
construct 13 large-scale hydropower bases. The
emphasis Is to construct hydropower stations
with capacity level of 1 GW and more.
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' Heat utilization

_--— '--_

Power generation
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= --—0 Transportatlon Biofuel
--i;:“f::_—f" - and Biomass Alternative for

Petroleum
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ce standard coal) per square meter per
onsumed energy in the production

_H-e. could be reclaimed within the period of
Lyears (In Beljing area) ;

- he end of 2006, the installation of solar
w:::l'::.’h heaters in China was 90 million m2. The
~ figures of solar water heaters in operation
- would come to 540 million m2 in 2020, 980
~ million m2 in 2030 and 1680 million m2 in 2050
respectivel;/ By 2050, the target of the per
capita 1 m< of solar heater would be achieved .

2009-9-2 10



A O U1 U @/ \J WAAY J M o/ \J

'érmal utilization with the building construction.

£ n-

__' the new national standard on solar energy
and national test center and certification system

S

W ater heaters from small town to medium and large




ore 2020

) of medium an_,d,hjﬁ' temperature utilization

a -‘pb_l'i'cations |
] mbl -system both hot water and solar air-
i expendlng the market

_;__..'.'-4 cmg the R&D on the flat sheet heat accumulator
S .-f ducts and other new products
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e biomass heat utlllzgyﬁﬁ_a—
EEE aH'a‘-—brlque’fé

v S W v 7/

T S|dues can be made
2t and brlquette fuels with
as efficiency and low
1 of pollutants by

zh: nlcal compaction.

— _Only ~thousands of tons of bio-
=" peHets and bio-briquets were
—_produced in 2006.

~ 1, 20,30,50 million tons of bio-
pellets will be produced by
2010,2020,2030, 2050.
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. The biomass heat utilization-
—
~ Biogas —
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n and large-scale blogas projects. Trying
| ve the targets of the biogas utilization
Ilon m?3 by 2020 and 80 billion m3 by

-

.,"i ;'.

ancmg the technical research on selection
-and breeding of the quality type of shrub and its
ujtenswe planting. Developing the wind-proof
and drought-resistant type shrub forest with
guality of high yield. All these efforts are for the
purpose of increasing resources of biomass
energy.
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e solar power
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---;z,,j: hydropower

e plo-power
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Statistic of total wind power installed
capacity in China from 1990 to 2007
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of total Installed capacity

Installed Capacity ( GW )
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~ Basic Route Before 2010
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—

ee problems have restrlcted the
pment of wind power in China. They
wind energy resource detailed issues,

f connectlon with wind power farm and
- la ge scale wind power equipment with
-—mdependent Innovation.

5—-}'{ We will solve these problems before 2010
by national support and market force. We
take the strategy of steady development
and it will lead to firm foundation in the

future
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' Basicﬁ{e Before 2020

1 before 2020 IS to perfect wind
mdustry system, make the cost of
nd ower close to that of thermal power

: hore wind power will become new

e
| 1 |
_.—-'-

_ _E-:TTectlon of wind energy development.

= Wind power will play a great role in energy
structure.
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Ba3|c mrte 2020-2030

__‘__\uv-' ndustry and tect noogy
ne mature, while enlarge domestic
ergy market .

“truct the Wind Power” Three Gorges”
1 capacity of 10 GW.

=g Comblnatlon of the direct wind power bulk
~ sale clients with large —scale energy
storage devices (off-grid wind farm)
become new development direction.

-
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DpIing Dlrectlon of Chi

E nergy h'ﬁletry

--_gr_l__.perfect wind energy industry system
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" ~5 world-class WTGS and components

= —mal trfacturlng enterprises
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= 4; Have the large-scale manufacturing ability of

1.5MW~3.0MW WTGS

e Establish standard, test and certification system
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‘Energy I1ﬁl;|»stry —

rav ources aetailleo ne5|ga|0nan
cal simulation

._ [0) e wmd farm construction

= "energy complementary with other energy
St f‘ eratmg system

e
L
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= _., Cobrdlnated development of wind farm and power
~~~ grids

® Low Frequency and HVYDC transmission

e Off-grid wind power applications and large-scale

electricity storage
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-l h 16 RMB/Wp
rgy consumptlon of SI material
_. 1ar cell technology

ctr ~|ty will be around

1-_..=||.'.| e

2.8 RMB/kWh

KREBWBERY, 58,1992
PV Powered Communication System, Qinghai, 1992

2009-9-2 23

KRS AR



/ before 2020«

al silicon solar cell panel

. with ~12 RMB/Wp

cmg the thickness of solar cells

= :prOV|ng PV efficiency

ﬁ; E arge scale production of high efficiency
of thin film solar cells with ~ 9 RMB/Wp

oP\/ electricity will be around 1.5 RMB/kWh

—
-
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rI of solar cells
icture solar cells
proi uctlon chain will be completed

~®FPVe ectr|C|ty will be around 0.7 RMB/kWh, able
___reompete with regular generation modes.

“e With the gradual exhaustion of coal and oill

sources, solar PV generation will become
strategic energy sources in China .
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al si licon cell technology
I technology

'plore technology of some new and
—efflc:|ency cells
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?. =1 :—-The applied technology of PV generation
- system
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“thermal power genergtion»_
= g)/" #5-_-_ | |

20 O weII complete the mvestlgatlon In
solar radiation resources, and make a
rough In key technology of solar thermal
generatlon

'demonstratwe experiment of the system wiill
_'_v—:.‘:-—':la ~ simultaneously carried out. The relating
- technologies of solar thermal power generation

~ listed in national Eleventh-Five-Year Plan and
863 Plan should be completed.

e Concentrated Solar Thermal Power (CSTP) will be
constructed and tested

e

| I.
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es We II construct 13 large-scale
wer bases,

1d con Struct hydro power stations of 1 GW
he hydro power must be developed

regularly on the basis of environmental-
ecology protection and immigrants’ benefits
guarantee.
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lydropower Devel

M scale 140GW

cro-size 50GW

- U thatlon Rate of hydro resources 30%
_— 20 Total 320GW (370M tce)

= ~L/M scale 245GW

~— Mice-size 75GW

— Utilization Rate of hydro resources 50%
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rage the dlver3|ty of the blomass power

= gy
 on the pOSSIbIlIty of the bio-material supply,
: rge or medium- and small-scale power
erations would be selected ;

note the mixed combustlon power technology ;

® to develop the high efficiency medium- and small-scale
% *cTewces of gasification power generation

“® to enhance the technical level on the biogas power
?eneratlon and speed up the development of the poultry
rm biogas power generation.
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d by 2020

/ of biomass power capacity will be
sta ed by 2030.

":—"-_-:z_-'-:;EE rent scales of biomass power by direct
= combustlon co-firing, and CHP
~ demonstration projects should be essential
to develop commercial experience during

the next 5 years.
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0 wheat and used IN nine provinces in 2006.

s production of bioethanol from food starch
__.".a ‘will threat China’s food security.

Bon- 0od feedstocks should be used to massively
= :, e petroleum.

_-—-'
e i

— —

= - x15t|ng feedstock- cassava, sweet potato and other
~ tuber crops are preferable.

Emerging feedstock- sweet sorghum should be
appreciated.

Future feedstock- plant biomass will be the main
feedstock of bioethanol.
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anol- Before 2010=

___;u he bio-ethanol from starch plants

ical demonstration of direct ferment
| ar materials as sweet sorghum will
e rrled out

s

e
—_
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&) m pay efforts to make breakthrough in
callulosic enzyme hydrolysis technology

" Demonstration of anti-adversity energy
plant planting

—

iu
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ellulosic- -origin ethanol production

55 ogy should go into the application
-ei

_H'_-; o -—make breakthrough in the planting of

= shrub and grass featured with high output,
- anti-wind and sand, and anti-drought

= The matching vehicles driven by biofuel
will go into the market
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thanol- After 2020

-

S

1SS production of fuel ethanol will be
w SO that it can replace gasoline. The
t for transportation biofuel with higher
‘Value (such as butane) is on the way.

- falso make breakthrough in the plant new
= ;u-ﬁa Inology, reduce the content of lignin, and

e 1
e ————

#mprove the content of cellulose so that we can
= - provide sufficient materials support for
- transportation fuel.

* Bioethanol production :17 million tons by 2020
50 million tons by 2030
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2 2010, we'll use garbage oil and

oil to produce bio-diesel with regular
gy we'll carry out fundamental research
tec nnologies used to produce diesel ;

= Before 2020, the advanced technologies for bIO-
.;.T-.:;::: esel product|on_W|II be extensively utilized. The
ﬁ-:-_-PﬁV—OOd origin oil will become main material for

“bio-diesel. FT diesel will come go into
~ demonstration phase.

® Biodiesel production : 5 million tons by 2020
20 million tons by 2030
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2020, the industrial and sizable
ication of FT diesel would be fulfilled;

| ’ﬁ"""'_strating the technology of direct
== “lig 'factlon of biomass;

= ‘_

_|-l-"

plantlng high-yielding, wind-resistant and

— b

_* 'sand-resistant as well as drought-resistant
bush and grass in large area in order to
assure feedstock supply of bio-diesel.,

_—"
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ial Products of Biological Mediur ;

Alternative for Petroleum

2 2010, the output of biodegradable plastic
_ach 1 million tons per year, biomass
licals would be up to a half million tons per

g
e —
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* Up- to 2020, the yield from macromolecule such

= fas biodegradable plastic and chemical fibre

~ would reach 8 million tons per year, producing

~_biomass chemicals made from stalk 7200
thousand tons per year.
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