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Abstract: For the power curtailment issues in Jiuquan 10 GW wind power base operation, based on the analysis of its operating
characteristics and reasons for wind power curtailment, to take full utilization of the curtailed wind power without emission and cost
as an aim, this paper proposes a series comprehensive measures to alleviate the issues of power curtailment by taking into account
long-and short-term needs. A pressing matter of the moment is to enhance the power consumption capacity at present. According to
geographical distribution of the new energy and load characteristics, the effectiveness of the development of new energy heating and
electric vehicles and other measures is analyzed. Quantitative and qualitative analysis shows that the electric energy substitution can
reduce emission significantly, and improve the living standards of the community and promote sustainable development of the local
economy and finally reach the intention of nation’s clean energy development.

Key words: low carbon power; wind power consumption; electric vehicle; wind power heating
PSS TM619  SCHERFRIRID: A WFEHT:  1674-3415(2014)05-0012-05

0 == L D REIR TR . BEXII B> F 5, 2012 4F
- R RN A EIL ] 753 GW, KR HEIA 1
AT AR AR A B, RIS 7R 004 44 kWh, (& EAERERRHEER 2%, KHE
FAR R SO CO,, BRSBTSy A% A T A = okl o [ b
EERRAAL, B BES I HOBRE S, IR AR PRI A R ML BRI ™ R 2%, R IF
Aedi iz ar, EMG T - RIGEHBORL, 2Rk WAHRERHUA RIS, 57 XIG ™ FIFAER I
JEN I R AR B REA AR AU . BEAE REHS (IO MELA . B SK AR AR e Bt I X e
SRS SR AL, e PIFAEIOGERE  HUR PRSI, 2012 45 E 5 X X LS KPR LS
(IREDSES AL« 17 AEIRHE RIMICRR 2% o) 2, FEE, A g R R 200 12 kWh™. X I SCHR[S)
WEER BRI CT o R /i KN DB T 1A, S bR T o i e L
AB e o AR BEBNI B 95 2 53 JAC kWA, RIS DCHUR A BEAE o X PRI At R X P T )
Be EHERETT A S0%M XD BElt il e Bk i, i SRR A A REIUS I, L



KT, 5

AR BT AL (K XL 299 1) - 13 -

F ARSI, ASBEGARILA (137 XUk B, SCHRT7]
RIS R s UL PR EE AR BE KPR
RGIKTE, KoL BC i Be RGERESE A I
R RENE, (HD AR B A A R, IR AR
o SCHRI8IEE T E A6 SIS B 52X, $2 i KUY
PRESIIN T d e WL AN i FLA 0 225 18 AR GE A T
DLALRFED, SR 2 . ek, R R
HLI AN RE 19D o

AT BRI =R ER S A, B
HLR 22 RRIR T 2 0 i, — ) RIS et pe i g
POFMMIICE TRE Ut ety ks 4 X
HL,  RIOXOKELAN, 5 iR A T sNEi 6 R A
Ry S M i 4y AW SR AY ) B 7R A WE ERE ]
e ASCHEVR S IR s A b, U H R L R B
B BE A KL IE WURRLREAT T 04T, 55 2 Sl
W T AR RN TR R T, PR TR
VA NIRRT S SRR . HES HIN 2
DR R AR DR IR RTINS AR A A IRk 3t X 1 g
IRHEIS T R SEARBREADE » B KB vk

1 HEXBIER

1.1 REBEHER

HilA R eERGEREREENE X —, &
AEE AL I ERTAR, A A%
PEHSEE N 2.37 1 kW, HARAIFRKELE 4 000
T kW Zidy, A vidb i R s sk K
REZIR = X O P X AL BRI, 240 by A48 T A
(1 23%, EHBREMEAE 800 kWh/m® DL I, 4
SR AT ZR B BEAE 150 W/m® LA, A7 200X G I
HUAE 6000 h LA T 5 JF o ] 7t e DR SR i ST Lt 2
Sy CAFUXEE”, R Bl gE R SE5 BRI IE
B B2 A XA RE R IR - FE

T SR i DX P ] o L 1 T 7 T B XU H
WU, KBRS, S SRR KGR ZE BN,
ART S TMATF R, FFa B A GE 5 A by
R, 2009 48 A 8 H, R T T g HAE
H— 0 H IEATTF T Ak 2012 4R, Hof HL R X
HL SRR P 2 Rk 634.3 )7 kW, [RILL S B5 - A& &
W 21.2%. FEEH XKL 4279 &, FELB 512 4.
2013 SFW S R HE AR 5 e LA R 21 850 7
kW, 28 XHEZENGES] 1 000 J7 kW, {78 R~
BT, Fiivh 21 2015 544 XL LR I 1 700 )7 kW,
F] 2020 AL 3 000 J7 kW, SO 2 [ S EHER)
BT IORBIRE & s yudtsth, #2015 FReSEE
H AU IA 2] 500 J7 kWo W 2 Fros KU 3
S 3 Y] P e R s ) R

s | [ JOERL NI
KpmMwW Ehumw 10 MW HebL/100 MW

B HiAEHEE RN E TR E

Fig. 1 The new energy projects location in Hexi, Gansu
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Fig. 2 750 kV grid scheme for Jiuquan wind power delivery

1.2 KEIETER

2012 FAEH N M KIS e ROR LR 93.12
{2, kWh, [FIELEEIN 32.3%, JXCHL & R /N )%
1635h, Atk 62h, WAL T Bil{E. iR E
WIsAT K 3 s AR LA B SOE (M 58 i T
SRR R R H ke R AR e KU R H
7120 2012 4F 11 H 24 HI1) 330.8 J7 kW, X
WA 56.6%, 5 2404 & HLH J71K) 24.3%,
2 H A M SN H AT IR 39.6%. KL IR KR
BAE 20124 9 H 29 HiA®| 6 676 J1 kWh, F4H
SRR 25%, dr 2 H AR B ET 30.9%.
2012 4F 9 H 19 H R H a2k 1) 4> 9 J FU A Pl 67
T ELA, 30k 27.9%. 34.9%. 4R 1
min. 5 min. 15 min & K G AR H i KE



_14- CE R R R EEL

BUE A 264, 354, 52.1 J7 kW; KL%
JEIH A 049, 0] 053 ASA]H 7 H BT A I Pl
3o AW RUHLH g 3 SRR 0~30 %6 2 LA REIX [A],
Hrp 5% LN A 22%, 30% LR A 75.2%, 50% LA
A 97.8%, 60%LLTF N 99.8% . kKR,
HO R IR AR R L% H i FL D ) e AR e 84T B
BT A8 SRR

2%

O<=5%
W5K-10%
D10%-20%
O 20%-30%
' v W 30%-40%

3 2012 AR A1 th TR B SR
Fig. 3 Time and frequency of wind power in 2012

1.3 EEMFIERE ST

B 7 TGP (R s A BRI R e, 42
I AU A 22 A K . ERAR P I UG B8 ) AT
P, TR IR, 52 30 R i
2y, LRI IR . 2012 A4 X R R AR IR
h SRR, R R IR 90%. $4 IR Ak
FH HFEACE T, KL 45%~50% R IGRE 17 45/
U Ay 7 4 HR e K B T35 93 256 18 IR HL e s
AR I B340k H ) (RS I B i 45% 26 47 s
eI B 16% 4047 J7 N RE, g iE] ok
FHL e % % H 25 4% 600 J7 kW 518, Hl I ZEA
ZIEXEIT 6 HZE 10 Arifigae I AHNAK, A
390~428 J7 kW, ARKBA 440~530 J7 kW, 4=
W2 E AR 230~350 7 kW, HN HL I AR el
IR A TR U 25 230~350 )7 kW

2 KR RER S

2.1 MEEZITER

A FER SRR T A 188
Yegr o . PIIXGE. KWL FIG IR 45 . T
PEFE A ] 72 AR 2 FH 20 o 0 H AE LA Ay
FE B9 2T 80%, 1X & ML S5 &8 Ha g A = i) —
ANFEARZESR:, MAEALGE A 7= AR AR TR
JEARK—5), AR R HBIREL S A%, ks
ARAEFAR, Bt — BN BNZELT, (S5
TR IS AT 1) AR FE A E —FE 1
2.2 XEHeeRHEMEN R

REUR Sk ST M B 5, 7S R Y R

O 40%-50%

B SO%-60%

0O s0%-70%

IRHER B 4 32 et o KU CRRA8 F m] FE 1 AR R
TG, RN AHEBUEAT S 3, Bl b AR oF
At RCERL BE SRR HE PSR RS A AR ) i X E e T
BRI A FL A A B B ) LAt A e i
K, (RIS AN R RS DL %5 EAS H I &5 18 & A
AFE. EA, HuarsRE K e gl g R o 4 4o
13 FHAL, P DUIE 5 R S A T 0 R PR AR
RICA™ H R A5E i, 1 0 AR K PR IR R ARE S ks> 1)
15 Y HE AR ) AR RS R b o AE M vt
Redirh i Hse g . SRR IR, XLRE
T BN 5 AS W 3 DR B A 2 kLA R s
iy

HN 2012 1A B Y 93,12 124 kWh,
F2 BT PR RE A B AT, A L b g
316.6 Ji t, /b COL iFHEFEZI N 1024 J7 t5 Bk
IR A AR RKEHEIRC o 1,17,
3.54 #1559 Ji t, TLIKEHA 2607 i to

BEANEAT WHES A 7 b & R A3k DX b
B WAL A — R A IR -

3 MEBHJHLE)

HN XRE R 8 B I/ AR TP AR PE X
KB B 600 J7 kW, SGIREERE 100 17 kW,
B PG IE 3 R R AR faf LD 1000 km, gt 28 Y 47
fif A 100 J7 kW BT, T HE ) XU FE ) R
Linpe S IMEEZA T 1P TNe 2 N S S ) SR O = o
AL BRI, 2012 E4 48 A R R /N e
Bt bR 11.33%. R, ZERRRAES) AR
A PRI R o v S 200 T S A 4 [ Y
P B TC B R b A ) (RN, B R A A
bR R TG AR AL T RN N A R A%
BN AR A T P A ), DAz &5 1)
Jir DRt RO L S5 e g e T RF SR o

4 KIFRVER T BE R HER AR B 5K 1 5] R

PR TR LA R T R R R, ik
HERE U TR AL, 58 BB 51T Re ik
fabr, SEIURBRE DA MEAF AR AR, 2N
KA KBRS FE I

AT B, B R = e v 1,
g B SR - F £800 kV i I EHR LRE, il
FEE SN, §RE I ANERE, MARA F4E
R P RE I AME T AN BE ) . WAL, —4-£800
kW i R Lo gk i, AR RE ) mTak 450 12
kWh, #%KHL. Bredi i il dy S0% 6, nrE
K HEENL 450 77 kW, FraedEEENLL) 1250 J1 kW



HACE,

AR BT AL (K XL 299 1) - 15 -

(H K A/ 5000 h, XU, 6 LS 3F) H
/NIFBC 1 800 h 5.

FE LI B 20 IR X H 7 A0 ™ B ) R 1
WA, BB R IR TR, M52
SUS IR A B REYR . BRI E R S
BrRE IR S AN O, BN RE R, T
JEHLRERAR A, KM, $em A RATEK
Vo 7T, AR TANE, A B LR
JEFIBIE K DTk TE s S5 — 7T, B RERR
KR M R, BMIEHREIAL, PN
T BT W 4

1) ERZ R GER N B shHAR T, Bah4 A H L
HARIH, SICE “SRHER”, A AR R BE SR R 1) L)
FEETB, i HE AR i T Re ) A
R4 wXhee, 534 a2 78 e i v mT CAFI A
V2G FAREAFERGE R,y 3 o KU T R
FRF RN, ELA R I 110 4 I Bl i 78 R T RE 1)
HL B R AR R A1 BB BBV I H ) R Geas AT A
WL BBV 28 5 T B AT R y, FRIE r gl ZE 48R ik
TP AR By, B E K BUR A )RR
SRR, BRI e fa s 4 r Ak (R 7R,
FE7RIEIBAT AN . DRI s R 2R B
AT

2) FEURR S e U FEL LR 5 58 40 e X gl b 1 4
Wit e ERRIR L i EEE A, HRET
NP AE PR RN BRAE VG ITAS AT S I REIR W 9 220, H
SRl AR i AN B R E T/ CEE D AN ES g Y
H AT R A BT KRS vl B A feam )
B, eI 7 B A S DX N XU
TEIE PR RR . G SRR R b Ok & G R g,
SRR HAEHERE, A E AR, 17 HAR
SCHR[9], 348 AT LA R H X A RO L B L, 38 n
o R R UEERE T, TR b T XA BRI F i X
PITH AL RE ), AT B RIS P gy, SRJGE A
PO HENLLH RN A S g5 gy, SRR “—4091
FIHF 70 AR AR 55 55 Qe P o A a0 T 42
ENEER KA RS e EN: S QR KA ER K A 7N B RE e HEs o N i
T RIS R R R T A, 2R A R
BRI 5 M)

3) A M AMNEEUR, TRANMS L B IEE B
Ao BT HReEA RERE BEERI s, &
IR AR, St A E =), 7 R A
IR RS . S Sl AP AR AR 2 5 B e Y5 v
4, SR O AV 40 BT REDR B T Ah
W, 51 A =B 4T A U L R .

4) N BRI SZE . R RSCRE, R HN T

BrREIE b e N R B AR U R s
PR B Gy, RS R R S — AT T Lk
DA, (]S48 PR T B Y05V 200 T I P )t AR 5
B RaRA) s R P R . BRI A EL,
PEIEE R e Rl R SRR IR R A HoRN A kAT
B BEYE b A A A AN R, ORI A — A
T3 T FC R L FE b e R 4 R o

TE I T AR Re s, (it ST PR R
& 2012 AFEAKPFAEINGE, FPERTREIE R 150
J7 kW, iR A i AT 150 J7 kW, $ii KAt
fr A /N EC 6 000 h THE, SEEANHEZ 90 14
kWh, HABrGEE 45 12 kWh, 5 A HL )R HL & 45 12
kWho #% 2011 448 444 H iR 923.45 14 kWh.
GDP 5 020 127G Billt 964.95 127611, B WNEEH
41 R P T 77 5 GDP 4 5.44 6,90 1. kWh
ML RT3l GDP £ 489 {470, it Bl £ 94 147G .
THAN 45 12 kWh T Reli i i, W48l 220 J7 kW R
HZREALER 300 J7 kW JEHLZReHL,  mTHAS B BEYR T 4
R BORCOE S A E I 53 -

5 i

HOR R T3 T bu A A s B AR IS
KR, (HIEHHANZIR, KO R e PR, i
THRBRACSE B, RIS sz, LTS Al B i
USRS O ik m: N E2 P S A e ARV I S N
R, AMERER I BTG, AR R
AL BN, T fE s FEE S BUR MLesh
(Rl RECRH KR E AIERESS l RER AT %
REFR LT N IRIE, ICRESR Mo s, Ao it
YDA HL VA RS, MAERAE F T3 (10 13 S XU H e i 2R
(AR L 2R R EUE, XL B A L,
AU FE LR 2 R 2 KL, A R e -
MIEAN S FE H & BT RIS S T ANBOR, A Relnl 31
KRR REIR AR, L EARRR N, 4Q
PR AEIR, A RETE ) W B BEUR AR R S
PR AR LL5E K e o
5% 3Tk

(1] e NRILRTE T2 AEdHiAL]. 2008.
Energy Conservation Law of the People’s Republic of
China[L]. 2008.

(2] FREEPK, BRAdE, B, (KB I HORIWT R ).
HLHEAR, 2009, 33(2): 1-7.
KANG Chong-qing, CHEN Qi-xin, XIA Qing. Prospects
of low-carbon electricity[J]. Power System Technology,
2009, 33(2): 1-7.

[3] GWEC. global wind report 2012[S].



-16 -

&) &GS

[4]

(5]

(6]

(7]

[9]

(10]

(11]

LR TR KR Y FE X7 P8 [EB/OLL
http://energy.people.com.cn/n/2013/0329/c71661-
20958667 .html.

WANG Min. The wind power curtailment worries of the
state with the first wind power capacity[EB/OL].
http://energy.people.com.cn/n/2013/0329/
c71661-20958667.html.

K&, BRT, SRAEEe. XUHL I 4 S B i) ALK I
WS, RS A B, 2011, 35(22): 29-34.
ZHU Ling-zhi, CHEN Ning, HAN Hua-ling. Key

problems and solutions of wind power accommodation[J].

Automation of Electric Power Systems, 2011, 35(22):
29-34.

TRYCHE, REEIR, VLW, 45, Z2mhas RO X R 444
RYHR[). B RGO/ 5, 2013, 41(1): 28-32.
XU Qian-yao, KANG Chong-qing, JIANG Chang-ming,
et al. Preliminary analysis on wind power
accommodation system from multiple temporal and
spatial scale perspective[J]. Power System Protection and
Control, 2013, 41(1): 28-32.

TR, PR, WOt S8 KA R ik RE
FRIE L] HETHARYIR, 2013, 28(5): 120-127.
SHI Lin, LUO Yi, TU Guang-yu, et al. Energy storage
sizing method considering dispatchability of wind
farm[J]. Transactions of China Electrotechnical Society,
2013, 28(5): 120-127.

KUBAR, TR, B, S R A B R s KRR
W g e BB AT T[], o R OR A 4,
2012, 40(6): 35-39.

LIU Xin-dong, FANG Ke, CHEN Huan-yuan, et al.
Research on rational wind power casting theory for
large-scale wind power integration improvement[J].
Power System Protection and Control, 2012, 40(6):
35-39.

sRab, WIAKER, WIEE. PRI HLZ R A A X H
HAEZ W], I RGRY SR, 2013,
41(23): 120-125.

ZHANG Chong, HU Lin-xian, HU Jia. Research on the
impact of the proportion of thermal power generating
units and heat load on the wind power accommodation
rate[J]. Power System Protection and Control, 2013,
41(23): 120-125.

e N BRI [E ORISR Tos. R OSUMR IR
[2008]1571 &, HWEKKBEEZZINATRT IR R
T T LN S “ 10 FAg i TR A TAE
I PA[S].

Office of NDRC [2008] No. 1571, NDRC. On the the
"Eleventh Five-Year" power transmission project
preparatory work of Jiuquan 10 GW wind power base[S].

Ut A, BT, S KMUBEERAE IR A AL

FE TR M BRI [0]. RGP 55, 2013, 41(2):
39-44.
HE Shi-en, ZHENG Wei, ZHI Yong, et al. Power quality
issues of large-scale cluster wind power integration[J].
Power System Protection and Control, 2013, 41(2):
39-44.

(12] Hf i i ssdh. Hlrdm 2013 4877750
[S]. 2013.

Gansu Electric Power Control Center. Gansu power grid
operation mode 2013[S]. 2013.

[13] EWEA. Wind power and the environment-benefits and
challenges[S]. Wind Directions, 2006.

(14] o [ ARl A e o B A A b O A
2009[R]. 4t%T:2010
CEC. China electric power industry development report
2009[R]. Beijing: 2010.

[16] RAEME, SCfte, MER, % BalEXT I RSN

Wiy S KL 5 5 s i) D). L R S8 H Bk, 2012,
35(14): 2-10.
ZHAO Jun-hua, WEN Fu-shuan, YANG Ai-min, et al.
Impacts of electric vehicles on power systems as well as
the associated dispatching and control problem[J].
Automation of Electric Power Systems, 2012, 35(14):
2-10.

[16] sk, RE, KA, 55 TF R ROGHLJE ) —Fi D<CH

W LB Y4 S T R T R [T]. L ROR AR, 2013,
28(2): 28-35.
ZHANG Xue-qing, LIANG Jun, ZHANG Li, et al.
Approach for plug-in electric vehicles charging
scheduling considering wind and photovoltaic power in
Chinese regional power grids[J]. Transactions of China
Electrotechnical Society, 2013, 28(2): 28-35.

(17] ZERKA, HW T, B, 5% mshy 4 78 e e 1t 2>

At S AR H W b g R O], B DR R, 2013,
2834 T 1): 30-35.
LI Qiu-shuo, XIAO Xiang-ning, TAO Shun, et al.
Analysis of EV charging load and its applications in
distribution ~ systems[J].  Transactions of China
Electrotechnical Society, 2013, 28(S1): 30-35.

Yrks AEA: 2013-09-02; 1&E A#R: 2014-01-01
fEEEN:

FARFE (1964-), F, Aid, HAIEIF, TENFY
H RGAKR]. wRERF T,

{8 (1961-), F, #i+, EHAILEM, AERE
FFEAT, 4 WARPFHH AT LA KA T4F; E-mail:
hofstadter2003@sina.com

X % (1972-), B, EHAIARNF, TB2RERHZ
GABATABARE L,



