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“Research objective
AN

+ Main objective: How can China contribute to mitigation of GHG
emissions in the Post-Kyoto Period?

BEY : Eam#eA , PEAUNAEZSHEEZER

+ Answer following questions: ElZ LA T [A]R :

ol

RAEHER ?

+ What are the main challenges and opportunities of the most
carbon-intensive sectors?
FESHETURBRESAEBHEE MLEVIBMBRE ?
+ Electricity, Iron and Steel, Cement and Aluminum
B, P8k, KIJER4RL

+ How can domestic policy and international cooperation mechanisms
promote mitigation technologies more efficiently?

g iz it B A BRI E BR & 1AL S R EF B BER AR MBURE P E R
RE?
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The Chinese Power Sector
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na‘'s GDP and electricity generation
FEFGDPHMFXBEZBEIRYFZFR ( 1999-2006 )
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China’s CO,-Emissions in 2005
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World s CO, Emissions in 2006
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“Chinese electricity sector's BAU Emissions
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Mitigation Options and Potential
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Mitigation Options J&HEiE

¢ Demand Side Management (DSM) Z K&

¢+ Reconstruction of Conventional Thermal Power
EAKE] &

» Supercritical / Ultra-Supercritical Plants (SC/USC)
HigR, BHlleRxB]

¢ Integrated Gasification Combined Cycle (IGCC)
B RS IEHEEH

* Carbon Capture and Storage (CCS)
B G HE FI1E 77

¢ Renewable Energy a] B4 EENR




Marginal Abatement Curve in 2020
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Interpretation & %

*« 0 -50 MMt. MAC are negative (income due to
energy saving is higher than its related costs); JZEr
5%yl

* 50 MMt - 480 MMt. MAC are positive but low;
raising until 480 MMt (costs of energy efficiency
improvement measures are higher than the
revenues); BERHANIE |, BRFEIKKFE

+ Abrupt rise of mitigation costs by 480 MMt of CO,

reduction due to measures with much higher costs
than revenues.

A R A SR £ Tt




5 Mitigation Scenarios (1)
AR R =
Methodology 75 3%:
+ Literature research;
SRR
+ Multiple interviews with experts;
T RIFIK
+ Calculation Models with specific assumptions.
ET—ZEBRETHEREETE
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Mitigation Scenarios (2)
HfR B E =
¢ Scenario 1

All mitigation measures which have net negative marginal costs
are implemented, such as DSM.

KA R AR HERE e , 41DSM,
¢+ Scenario 2

All mitigation measures (with rising costs along the cost curve)
with fotal aggregated costs = 0 are implemented, such as DSM
and SC/USC.

XKABRANZNEARAE , LIDSMFISC/USC ,
+ Scenario 3

All mitigation measures (without consideration of costs) are
implemented to achieve the maximum GHG reduction amount.

RABREHENBFRINERE ( FTEZRRE ) .




Mitigation Scenarios (3)

EHEBEE =
¢ Scenario 4

All mitigation measures up to a specified higher cost
level are implemented, such as DSM, SC/USC,
reconstruction of conventional thermal power, nuclear
power and natural gas. R4 E AR B HEIERE , 40
DSM, SC/USC, M X B=ti&E, &eEMRAS,

¢ Scenario 5

All mitigation measures up to a higher cost level are
implemented; additionally, some selected high cost
measures requiring transfer of advanced technology are
IJI:EQ emented (IGCC-CCS, wind power). X F 4§ B AN Y
JA

e, I —SERARELLERASHEAR , IGCC-
CCS, wind power




Reduction Potential and Costs
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Results &5

¢ Scenario 3 gains the largest amount of emission
reductions; however, the related costs are also
the highest;

BR= . RANBHEENR S BEBEKA,
¢ Scenario 1 is the cheapest option, but the
emission reduction amount are also the lowest;

BTR— | RPRWBHEEM SRR BB,
¢ The other scenarios all represent possible tradeoff

options with different levels of mitigation and
related costs.

HitlgR : TRAKFEBBEEMBIEXNEINAS TR




Barriers for mitigation J& HEFE S

+ China’s rapid economic growth and the expansion of its
power sector makes it more difficult to mitigate its GHG
emissions;

2t

+=

B8, 0 17 )l BY IR R 38 K 5 B GHGIR BE L B R

HE

+ Technical and financial backlog of China’s power sector
compared to developed countries;

B8, 7 17 b 77 B R 0 I0f B R iR OO

+ Large share of SME’s (58%) with low technical and
financial capacities among the power companies;

BEARMDEESRYH /DR SBR KA

+ Social costs caused by using advanced mitigation
technologies (unemployment, wage cuts).

XHAXHEBBEERARSSEHRENTEHA (Ril, K
T#& )
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Analysis of key mitigation options

R BERR 70 4T




Spec'fic Mitigation Options
FE R BER R
¢ IGCC-CCS
AR SLB A B R BREAR MBI
N FHoR
+ Renewable Energy: Wind Power
o BAEEIR : X 8E
¢+ Demand Side Management
= SR 38




IGCC-CCS

* IGCC: BAES{LERER/IARBHAK
« Combination of & 7T
 Coal Gasification Technology and S (bR
+ High-Efficiency Combined Cycle Plant. & Bx& @A,
+ Benefits: £
¢ Higher thermal efficiency B & %X
¢ Lower pollutants emission. & 455 2 HER

» CCS: txffe EHEFERA

+ Capture and high-pressure collection of CO, emitted
by coal-fired plants under high pressure. XJ #A1& & &
PN —SEETRRENEE K EeETWE
ARG — LSRR




Costs and benefits of IGCC
IGCCH ARS8

Technological available

Technology NoW? Cost ($/kW)  Efficiency Market share in China
Main base of China’s
Sub-critical Yes 500-600 30%-36% current generating
fleet
Supercritical Yes 600-900 41% About half of current
new orders
Yes, but further R&D .
Ultra- to increase efficiency  600-900 43% Two 1000MW in
Supercritical : operation
required
Yes, but high costs 45%- Twelve units waiting
IGCC and more R&D 1100-1400 5;0 Yo for approval by

required NDRC




&

Barriers for implementing IGCC
IGCCHY 3L e PHIF

High costs, especially initial investment costs;
ERA , FalR—AMERES ;
Low commercial competitiveness; &\l =% 71K

Lack of substantial funding support and human resources
required for R&D activities (difficult for small companies);

MRINFALXBAENREZEFENEARAST ( XD )
Low technical reliability; 3R A] £ 41K

Little technical
RZEREEE

and management experience;

00

Reliance on foreign advanced technology;
KB E SRR ;

Long construction periods. Zi& i+,




Policies promoting the IGCC in China
IGCCHYBUR X #+

¢ Research and Development #izE 5H &

o Natlonal High-tech R&D Programme (“863” project);
SEARFRES KBI1TXI]-8631T X

o Natlonal Basic Research Programme of China (973"
project); ERE = Eﬁﬂjﬁﬁnﬂiﬁlﬂw 9731t X

+ Key technologies: Gasifier, Gas Cleaning Unit, Air
separation unit, Combined cycle unit.
OB SRR, HRRURE, ZEROEEKE
BX &R,
+ Initiatives from big energy companies, e.g.

Huaneng’s “Green Coal Power” Project: 250 MW by 2010,
300 to 400 MW by 2015.

REBHERITE , flnsae G BERRKBIE",




Recommendations 221X

¢ High priority on development of independent
innovation capabilities and mastering core

technologies;

= BB A RIH I C#TEE 0 F3
¢ Set up fixed feed-in tariffs; 2

K

RO R

2 17

[=]

E_LME

3,4}

¢ Innovative promotional policies based on carbon

credits;
B T e S R #RY B BUR
* Training of staff. & T1&i|




Wind Power X\ BE

o Clean renewable energy without GHG emissions;

/ﬁ )= ;GHG'HFHZEIJ —.l-

YA
o= Be R

e Mature Technology; B¢k R

+ High potential in China: EHE

+ Onshore: 253 GW:; A&
+ Offshore: 750 GW. &Lt

¢ Renewable Energy Law since 1.1.2006;

EJTE:%‘E;

U7EM2006£

HEXZED

F1A1H7

eSS

¢ Rapid development in recent years.

AT £ SRR R

k =

B



China’s Wind Power capacity

FEXBENEIEE

Top 10 cumulative installed capacity
(Dec. 2006)

Rest of the

world

France », Germany
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china &= ~
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India Spain

us

Total capacity A
Germany 20622
Spain 11,615
us 11,603
India 6,270

Denmark 3,136

Market share
27 8%
15.6%
15.6%

B.4%
4 2%

China 2,604

3.5%

Italy 2,123
UK 1,963
Fortugal 1,716
France 1,567
Top 10 - Total 63,217
Rest of the World 11,004
World total 74,221

2.9%
2.6%
2.3%
2 1%
85.2%
14.8%

+« In 2007, 3,304 MW of new wind capacity was

implemented, representing a market %rowth of 145%
over 2006; 2007FFEMN

+« China now ranks fifth in total installed capacity - with

[EEZE:- RS

5,908 MW at the end of 2007.

PERERERLAXNETZ

45%




~Barriers [Eig
¢ Technical A&

+ Advanced technology (>1.5 MW turbines have to be
imported); R4 #B'UIY ( >1.5MW BXALFEREA )

+ Lack of experienced staff and spare parts
manufactures; BREAR A F AR FZBH A5

+ Uncertain grid capacity in rural areas.
1417 i X By B8 P 3R TE
+ Financial

+ Low feed-in-tariff combined with high investment
costs; EMEBHME , AN G

+ Low IRR, therefore little incentive for equity investors
and loan providers. BB & AR (K




Policies promoting wind power

et X

. 3

= ElJ BZBE

o Feed-in-tariff _E ™84}
+ Renewable Energy Law (2006); af B4 8EJRE ( 2006 )

+ Tentative management measures for price and
sharing of expenses for renewable electricity
generation (2007).

CIE=:k e

BRERBFAIMERRAITHE (2007)

¢ Grid connection X &8 FH X
« Renewable Energy Law (2006). Al B4 BEIR %

¢ [nvestment
& BB BUR

promotion policies

+ Renewable Energy Law (2006) RI B4 BEJRE ( 2006 )



Recommendations 221X

¢ More investment in Research and Development
activities; Insaff & BE D EIR

¢ Promotion of domestic suppliers (gearbox,
generator, blades...), decreasing the unit costs;

BHEEZIHHENARLT |, BEEAKA

¢ Training of staff; A &Zl

¢ Set up a fixed countrywide feed-in-tariff for each
wind farm.




Demand Side Management & 3R il & &

¢ Set of promotional tools and practices to
influence the amount and timing of costumer’s
energy demand in order to use energy more
efficiently. B XEGAmERE , 5| SAHBFERE

HELX (BEMEE) , REFRELAHABRE,

» Benefits: (L%

+ Decrease of fuel consumption; F&{K R ELEE

+ Reduction of GHG emissions and acid rain;
B RESEEHRMNER

+ Effective way to address power shortages.

RIXY BETRIE TR EY B M FER




Measures of DSM DSM A 3£

Increased investment in 1058 % &
« End-use energy efficiency LK im A BEMEERIR S
+ Encouraging the use of efficient equipment such as energy
saving lamps and high-efficiency transformers.

EHSEMZZNFEA : ek, SRETES
+ Load Management: fafaiE &

+ Price discrimination: Time of use fpower pricing with Ia;ge
differences between peak and off peak prices; Z 5l EB T4 %

¢ Tariffs that compensate consumers for voluntary demand
reductions during peak periods;

X =g ERFABRNAP#ITIME
+ Large customers shift their production schedule away from
peak hours. A 8K 7 8 & 4 7= i (5] LUE T A B 5 1E H
+ Energy conservation ¥ Y RER
¢ Changing thermostat settings; ZE BRI E
+ Reducing hours of operation. & 4>z 1T8 8]




Barriers [Ei%

+ Lack of an adequate and stable DSM funding mechanism
which is critical; DSM #2> 2B E &

+ Tariff setting methods discourage grid utilities from
investing in DSM (energy efficiency measures decrease the
consumption of energy and therefore their revenues);
HTREMRESSHENA A RS TR , BalBENEMEFERT
T 88,42 Bl 3% DSME it

¢+ Much of China’s industry is in transition and therefore
facing enormous changes and uncertainty, making it
harder to commit to energy efficiency programmes;
E;Twmmékwi,ﬁﬁﬂmmE%@EKWK%Eﬁ

=]

+ Shortage of specialized professionals trained in DSM
matters. TR ADSM A F




China’s existing Policies on DSM

FEMENDSMBER

*+ Energy Saving Law (1997), update in 2007
TAREREL1997F FIE , 20074517

+ Energy Saving Standard System, Certification of Energy Efficient

Products, Energy Saving Service Institutions
PR AR, AERMBIFREE, FaS RIAE . T8

1

AR S5

+ Government subsidies, tax incentives, government purchase

programmes

TREETIMAE, WEEME, BRAEBER, BAFRN

+ State Grid Corporation Electricity Demand Side
Management Implementation Measure (2005)

E SR M B B AOFRMEE KR E (2005)




~China’s existing Policies on DSM
FE I BRDSMBUR

¢ Energy Saving Management Measures (2000)
THABEESZE (2000)
+ Load Management : Economic oIic%/ promoting end-users using
energy during valley hours fAfarEHE : £ BRBKSISAF B
[ SRS
¢ Price discrimination during peak/valley hours, price discrimination

for hydropower during dry/rainy season, other seasonal power
tariffs, price discrimination for stable/non-stable electricity providers

A B B4, KEBFERHEAEBY, BN, WEBFIB T,
AR AA A S AT M BNEER
¢ L oad Shift Measures, such as Energy Storage
BRENAEBIER
+ Energy Saving Management ¥7 £ & &
¢ Energy efficient products and Energy Efficiency Standards
TEEREARTm. BERMBIRE




Recommendations 221X

+ Make DSM a priority policy; #iDSM 4L Fc LR
+ Create stable and adequate DSM funding;
RIERENEBRE

+ Remove financial disincentives to grid utilities investing in
DSM SHER A F T 8B 2 7 K RDSMH &5 R %=

» Costs of effective DSM investments should be treated like any
other utility cost; & X ithDSM% & B # # N 42 RIZ 1THY IE & B AR

+ Create incentives to the grid utility to implement DSM measures.
& i B8, ) 2 B SR EDSM S Tt

0 Further pricing reforms E 4 & U E
Critical peak prices for large industrial consumers;
RETWAF : RESIEBBEM
+ Price reductions for consumers that reduce electricity use.
THRBRH, : BEBHN




Potential for International
Cooperation

E RS




~Areas for international cooperation
FfREFEIA

+ Technology transfer i /R3¥%1k

+ IGCC-CCS (main components)
+ Wind (gearbox, blades, generator)

+ Financial Assistance W Bz 1
+ IGCC-CCS (high initial costs)
+ Wind (feed-in tariff)
¢ Capacity Building / Training and Education
Be iR, FIINEE
+ DSM

+ IGCC
+ Wind




Conclusion



Conclusions 4512

]

China’s electricity sector is a large GHG emitter worldwide with high
mitigation potential;

FEBENTULFERANWBEESEER , FER KRS D

Thgre are several mitigation options with different mitigation effects
and costs;

— LR BER R B A~ [B] /Y B BE A2 R B 3% A

The most representative options are ZREBRKXRMEHNEARE
+ IGCC-CCS; B ESLBRREmA R BRANMBmBRSHFHRAR
+ Wind power; X &E
+ DSM. R EE

Each of these technologies has high mitigation potential; however, they
face implementation barriers.

FMBEARBERRWEBE D , EBHEIGEXRERS
The main areas for international cooperation are technolog}/ﬁ transfer
financial assistance and capacity building. T EHERREEMEE : &
RELL, WBFFUARBEIEIR,



Thank you!
5t 5t |



