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1. Current status and development tendency of China's
power system
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The status of power grid in 2009
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The installed capacity of generator:

87400GW, increased by 10.2% compared last year; e e
The new installed capacity is 89700MW (single

generator capacity >6MW )
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Xinjiang—Northwest 750kV transmission

project was operated on Nov 3, 2010,
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- Except Tibet and Taiwan, the Nation-wide
interconnection has completed ( Qinghai —Tibet AC
750 kV / DC + 400KV interconnection project began fesf
construct at the end of July and will be completed in

2012 )
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Total electricity consumption is 36430GkW. h, ———

increased by 5.96% on year—on-year basis. 108

Electricity consumption per capita is 2741kW.h,

which is global average level in 2007. f—
74. 1%
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The development tendency

SHLARER AEEHHK AHALE  LAKRMEAK
Electricity demand Average Per capita Power consumption
annual growth consumption flexible coefficient
2015% 5.65~ 6.20TkW.h 7.4~9.0% 4000 ~ 4450kW.h 0.94 ~0.99
20204 6.99 ~ 7.98TkW.h 4.3~52% 4800 ~ 5500kW.h 0.69~0.79
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—>1In along period, growth trend of electricity demand was rigid ...
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Based on forecast of electricity demand, it is expected that the total power-generating
installed capacity will be more than 1500 GW, and even to 1700 and 1800 GW by 2020 .
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> FEAb A EE R K H R ALIA B 2y 35%

» Non-fossil energy power generation installed capacity

ol reached about 35%

p > MK B EN L E THRSSNAES.

» The precentage of Coal-fired power generation
installed capacity will dropped to 55%
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Comments on wind power
Interconnection and development

FAXEMBERIANE. KPAEFAMEFLZHASAERN. REENRE

Integrating into strong power grid is the most effective and important way to
develop large-scale wind power\ solar power
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Three key words for large-scale wind power integration

“BE MR

Comprehensive solving strategies

Wind power

“BIFHR”
Friendly

Interconnection

“FliaremEM”

Interest pattern restructured

— “GEBRORER” . PBIR+EHE
Comprehensive solving strategies: Technique+Management

o . REMK. BWEEH. HERE. BT > BRARA

* Development plan\project examining\construction\ operation...... - cost

RBEFERA RS RMABRERR R BE R KEDE
The development scale \ layout and network \power sources construction should be under unified planning
and overall coordination

TR H B B R Bt A %

Approval and project construction schedule should be connected
BRI AR vs SRR BN 1
Balance between period planning and annual development
F#49: W8  Keywords: Coordination
HMBARIHE R BRI > R ABATH LT b PR 6T M
* Grid code => Stability and Reliability
A9 &A (1A R) + 3% (FH)
Keywords: compulsion + guide
Comprehensive technology strategies
Rl sk S it 6 RALIR &+ 35 R4 51 BOR+ R B A TR BOR +Ak e R oo
Wind farm: advanced wind turbine + wind farm control+ wind power forecast + energy storage
W /ARG A RS )+ S B L+ ARG R A ) e
Grid/power system: enough transmission capability + advanced dispatch + sufficient adjustment capacity

*
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ARG KU, Grid-friendly wind farm

R it

: X +
“friendly R HL A BT R ) 248 Wind power-friendly grid
”»

A FRFRER (BF) A AR R AR
Produce quality energy Produce quality
electricity and power
(@)
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. “EMEEFR” - ZH KEE T & KEJOh) T KRR
Grid-friendly wind farm: from windfarnoto wind plant(like normal plant)
it 89 RALi% &-advanced wind turbine
W, 3565 2842 4] AR wind farm control
- Advanced ideas+technique ! . .
PO F e A 09 Kk, 7) Tl # A more accurate wind
Energy storage? power forecast-+---+

o WF/BARG: WAL “RAKEH

* Grid/ Power system: How to realize “wind power friendly”

FEAT A R BE ) +SE Y R+ S L T RE ) oo e
Sufficient transmission capacity +advanced dispatch+ sufficient adjustment capacity
> SR, ERERREM, ERE. EAERRS

>  Stronger and smarter grid; more flexible and controllable system
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“HukFER” — by BUREMN/MH

Interest pattern restructured-by policy/market

> AEGHEIRTTE  K AT I A . IR R SR E (NXREH 1R
BANPESE)

» Traditional power investors: electricity market share reduced, higher request of
regulating ability ( to deal with the fluctuation of RE)
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» Cross-regions consumption benefits distribution /cost sharing: between regions
> RGRKERA « N2 H?

» System development cost: Power grid? User?
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j 80% Preliminary analysis shows that:

| 6.0% The total installed capacitor of wind power will rise
| 40% from 1 billion kW to 1.5 billion KW in 2020 , the whole

] 20% operation cost of power system will rise by 1.1%
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BURHER (UHREREKBEHBRATSHEEYIHD -
Government function ( especially in the early time of development )

> HIEMKDEA L SR BRI BLEAR - AT, Btk

> Planning and orderly |mplementat|on General target-+Stage goal -
coordifation, balance ©

- ORI KT b+ 93T R

> The package of policies and measures whic@s called "Big stick + carrot+drum"

R
Encourage
development

standardizing
development

RYFH, Tas
K550 AR
Develop the market,
creating an atmosphere

Hots(Core): ¥{ﬂiﬁﬁ/
> DURAR AR A 2 A SE B B B 1) B R 1l
» Obtain best development by lowest cost
> PREFH A R BT, BORBEIEAT I A MRS E . AR EEE — by T EGE 2
R i
» Keeping Interest pattern’s balance, ensure the stability and sustainability of the
energy sector development-by marketing or appropriate policies adjustment

(Z) MEFEZARSHANEE

The wind power development scale and consumption
R KGR

Basic knowledge:

RO/ RgmT, LT RAERRGEARS (b)),
FEZRETZAGWONARE, AREARAERD (SR REME R
FTAFAR X ) ;

For a special grid/power system, the accommendation of
renewable energy is depend on the grid adequacy and the regulating
balancing ability(which is related with the power source structure and
the load charactristics);

S—RFEMREME, LT HEAGRRTRGTFLFIALL, 2R R
THAEE (FRBFPTA SN E Z5EH )

For a special region, the renewable energy development scale is
depend on the consumption range (that is the grid area);




Tg.%i- %;i >ﬁ.5ﬁ-tmgﬁ\ *%\ P
" ERFNLER, Hilﬁﬁmﬁ%ﬂﬁﬁk
FERFMFA

A 2/3MIREE. APHEE
AH IR /

- ASHIKEERES T 5
R A \

2/3PA L RER | K

® spzmmm

- BREFZeERENER
fatr AR0£9800-3000 2 2

WS 20204 BR SR LS & YA AR L

AMRE X EBERE N — AL &
> “HHK” 5 “HEl” HEERITFRER
- The development model combined “big base style” with “dispersed style”
WA
consumption market
| mean, soecnns | 6 K RSB A T X

CAED China power grid Seven big wind power base and/ ,° \
s | ¥ =%Xinjiang Worth their consumption market ) )
. China\East China\Central China 1
Xinjizgg ° power grid I
R
E-d) %%, =4West Inner /

West Inner Mongolia\North China\East
Mongolia | China\Central China.power grid

£ #4t. =#Northeast China
West Inner | \North China\East China\Central
Mongolia China power grid
F#Jilin % dNortheast China
= 4 i
73k Hebei =4:North China\East

China\Central China power grid

3T 7k Jiangsu 4 & East China power grid

AR He iy FF R AL 5 AL
RIFF & B AAEH80%; b3S AFMhay
AL el B 273/ 4. Mo Eh: BRmRRERRERES KR MEE, 2EREFLAET M&E

The seven base’s scale is account  —f& B k. {
for 80% of the total planning scale, the Primary conclusion: By strengthening balancing power and the grid /I'
six base in the north china is 75%. construction, the total wind power development scale in China can double. ﬁ_
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The economical problems of large-scale development of wind power

(1) e i EE LIARNE AL, AR T AN B H 45 B ol
B, PRl A HLBE R T K B AR
Transmit wind power with the coal-power bases transmission lines, it is useful
for enlarging the wind power consumptive scope and scale , reducing the
development cost

The major outbound flows of wind power base coincides exactly with the coal power flow.
N E:
preliminary measurement:

B AR @ SN M, B F AN, K (REMERE) . ®
M. P Z KR, B W35 o ) ¥ 5 & T Yt e DK B ARAT A (e,
LB AR N BCA B(6500/ 0B DL E, KES000/NEHBLE) .
By coal-power bases transmission lines to transmit wind power and the regulating
relationship among wind power, thermal power (and other kinds of power), grid and
customers, the electricity price of receiving-side grid is not more than the benchmark price
of the local thermal power (the utilization hours of transmission lines is more than 6500h
and more than 5000h are for thermal power).
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BRSBTS | Technical Feasibility
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(2) R iiig: ROoRAEEERNRAR

(2) Wind power alone transmission : the core is the reasonable transmission capacity

0. 96
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The ratio between wind farm’s installation capacity and transmission capacity

(1) 3 FARLMIE, KREX DA LTE O EELFERE, L BEFERALE
MAEBHOh~TURER A2 (FBEER) .
Wind power alone transmission, according to the comprehensive economic aspects of power
generation and transmission, it is reasonable if the transmission capacity is about 60%~70%
wind farm’s installation capacity (extra-HVDC) .

(2) BfEsmih, T4 S B8 B0 AU R A, 234 % o o I B 0% b o I b i KL ATAT L B
UMEEA, Himime T 4R EAcFah.
Even so, because of the low utilization rate of transmission line, the electrical price of
receiving-side grid is twice of the local benchmark price, it is far more than the benchmark
price of the local wind power .

(3) AEN AMBENEETELARFEFL, BHRANEEEBITRE
¥e A
In order to adapt to the large-scale development of wind power and other
renewable energy, the power system comprehensive operation cost will rise.
AR 20204 KB AL E A AT RAER &2 L. ST REILT,
BN RANZATRAK R EHL 1%, K
Analysis shows: in 2020 the scale of the wind power is rise from 100 GW to
150 GW, the whole operation cost of power system will rise by1.1%. In which:
> B, 4% K T 3 Amd. 8 %
»The investment of power grid will increase 4.8%
PHE . MAK B ER B R GRS RAEAT R E M RO T A
B 8. S%Fall. 4%,
» The investment of power sources including pump storage generator and
gas-fuel power generator requires a corresponding increase of 8.5% and
11.4% in order to improve the grid’s balancing capability and the operation
flexibility.




(M) EMRE. ATENEZBREAREAS

(4) The combination of more flexible and controllable power generation technology
AEMEEHARMEREETH AFEMERL

The composition and operation mode of various power 10000
generation technologies need strengthen‘ and optimize. ;j:ijjjjj :Zt‘i:ﬂﬂ f*;:t
. Egjff%% YA TR B R IR AT Ry s
W E
Especially, strengthen the power generation technology which "
improve the system balancing capacity and operational flexibility. soo0 -
>HE . A4
»pump storage units and gas turbine
> LA B 24T RE M
»the operation flexible of coal-fired units
PAZE . R SR R 0000

»The balancing ability of nuclear power, wind power etc.

x¢ B 20204 R JF R AR K B 1540 F R, R%E

A iR KR T A R P MRS, BF |,
B Zom =47 PR K Ak R AL 2471200
ATHR, BAEEEIN48007 TR.

In order to match the wind power scale in 2020, it is
needed not only to strengthen the provincial grid
structure, but also to increase the installed capacity
of pumped storage units to 12000MW and installed 20204F AR AL L 5 LA TAEAL Bon e
capacity of gas turbine to 8000MW in the receiving- " | iy 5L

side grid which is “Three Regional power grid of
China”. 0
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(7)) BIufE. SEHMRISFTEBIERGZER

(5) Establish scientific, rational study and deduce theory and methods system

O AXFEEE
O The aspect of planning research - IR FENRGEARERKBZRM
O RAEZTAMEE _ ~ Depending on comprehensive efficiency and
O The aspect of system operation optimal efficiency of the whole system
and analysis Y S EY X L
O #9447 & — Combining/reflecting the power system
O The aspect of evaluationand ) ¢haracteristic
analysis
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The management of wind power’s “fluctuation”

(=) RERGH DE R EEEE
(1) The management of wind power’s fluctuating output
(1) fEREMTES, MERGE. KEEFFRRENSESH YT

tBIR
1) With grid platform to improve the integrated output characteristics the of wind, solar and other clean energy.
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/& KABSO: AESO of Canada

st AGTE, RN A6 R ARG o fa 3 K

For system, the instability of wind power output increases with the size of the wind power.

B TR A I TR A EAME, RAEZIIILFIE K.

Because the dispersed wind resources are mutually complementary , the instability is not increased in proportion




(2) EENERES, ZERNRAGESHEEHLEYE, SRR RIFERAEHMLE TR
2) Based on grid, realizing the advantage of power system’s comprehensive dispatching, implementing
the complementary advantages of different power technologies

Rl BFRNLE AFANGAAKE (HRFLRAE)

Wind power : improving the predictive veracity of the output(be a good power source)
SR EERARFHL AR EEEREFFEAR

Dispatch: adapting the dispatching management and technology of the new generation
technology (wind power etc.)

HRER: #—FRFETREH

traditional power source: improving operation flexibility

Hm 3%k v P B L B8 A

Improving the capacity of transmission and distribution

W AoB AT B AR F QR BEAR: B, K /HEF

Improving the more flexible generation technology: gas, hydropower / pumped storage etc.
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FEASUHL OKBHBESE I H 238 i fe T BOR SEITIE ), RAb 2 RGN i AR
RISk ! — &2 A LB 0T KA. WIRMMR. AT FATE R G RARG AT
FoisiE, FEsbIkah bAR AR 69 MR R ek AR &

To each project of wind power , solar energy etc. smoothing output by storage may not be the
optimal method to improve system efficiency and benefit. Depending on the analysis of the
developing scale, the structure of source, the load characteristics etc., it is possible to present
relevant methods and technical scenarios.

(3) ERMMSEEANSBRARE, ARA “GAfy” XEEAR

3) “load” management method can be usedon the distributed wind power in distribution grid .

(Z) Rl E &K EE

(2) The management of the wind farm’s development fluctuation

B ZARNEFxEEMNEECERRZRZHRELR; RIFRAE
BARFE KT AR ET P HRE. THRELR BOEERN, BHRAAHE
LY 47 B AR
Core: realizing the harmonious development among the wind farm, grid and other
sources; promoting health and sustainable development of the wind power ‘s
technical research and equipment manufacturing industry; decreasing the
development cost, reducing the comprehensive cost of the system power supply.

AR K EARN BT (EEREHBER)

Specific development plan and goal (general goal and stage goal)

& REWEKHEHE

Perfect and steady policy and measures

AL TE F B

Standardized procedures for project approval

PR RARREEER

Specific technology and management requirement

Bk, GBS EE

Rational, qualified market participants
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Thanks!

Welcome to the discussion !




