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Study on analysis method of accommodated capacity for wind power

LIU Chang', WU Hao?, GAO Chang-zheng', DONG Tian', LI De-xin'
(1. State Grid Jilin Province Electric Power Research Institute, Changchun 130021, China;
2. State Grid Baicheng Power Supply Company, Baicheng 137000, China)

Abstract: In order to improve accommodation of wind power, a new analysis method is proposed considering wind power output
limited during light load. In the presented method, the output of wind power is restricted and curtailment of wind power is permitted
when peak regulation is difficult. Comparing with the conventional analysis method, the proposed method is more practical and is
able to improve greatly the accommodated capacity of wind power. In addition, the method can be applied flexibly to calculate the
accommodation of wind power under kinds of economic operated indexes. Finally, by means of the calculated results of case study,
the accuracy of the presented method and accommodated capacity for wind power are confirmed. The method is significant for
improving accommodated capacity of wind power and instructing power planning.

Key words: wind power; accommodated capacity; power planning; analysis method; wind power output limit

SCHRBR IS : A SCE

PESES: TMTL 1674-3415(2014)04-0061-06

0 3= 2=, KB BRI KL RORE KN XA

PBEAT Dy — Tl nl 1528 (1037 35t RE AT PR 3 A %
PRALRCR R WA o BRI RUBORORSZ 2
FRAs g EA, RGBS IR, KRR
A RAFI TR, 7 BERILOK,
WA R g AR, A KO LAE LIRS
LB, SEAG P A WBREALYE . Bt
B ANFEGE PRI AU L) R G & A RE 1a AT (Vs i
HORARE 2 o JCHIE T (1 WU AT, 32
VAW: 7/ ]R8 TP NS - S S e R B | AN RS |
PEAb—— “=db” X, iy “ =87 Mgl
P LASRE G O 32, 7™ B 2 HAT R35 15 BE T 1 LY,
HEL OO TR U DRI, TCT AT 80T i XL Bl HL Y 7 R
(Fhali®. B KO T R BB R, R4

ML R R B E N, BRI N sE, X
WAk B EmHIZ) . o KRB &
G w AIBAT NP G E AL B, FE RIS N,
PGt 2012 F4 [ 5 X EL 200 12 kWh, %
HEIAT XU B (R S AR VE 0.51 J0/kWh HH5T, 1R
2012 4EFF MR A 100 42761 B
A7 IG  BER R 2 — g A BRI 5 R L R
RIAEMRE, KRBT AhEe ) vk S5 ik — B
fiffio

AT P 10 2T IRURRL S 20 B ) 20 BT (R
S M T T, 6 BT R
AR . B IOV 57 1R 2 AN R BRI XL
71, AITHAA R A D T Ha S A LR ORIk
30 A= EATE L Dt 5 N N e/ R 7 = Y



_62 - CE R R R EEL

ML AN RET KB Tk, & LART LD AR HY
PARITE 7P BuRc NG 37 AN B il == S D W VS
UESE RIS VPR LR B, NITTAE A R e R S YIRS
SEOR IR AU A L A, S5O PR XU L B R XU
THARESI 0T, I FRF AR A (R A AT
PRITERLT AT T 74 AR, A H A R
K o

1 APREIXEH DB & KIENEED

A TSR AN BE T (R 1%, BASE
A AN BRI DAL 7 o S, TS RT BLSS VR R B R X
HIREHL. 125 VA AN BRI L 1y e, 2
IIHT RGP A R RET AL E AR KB
TR T R Ge I e ) iRk, Hoddn
e

1) AR A 7K PR 384T 7 A 5 AR AR
HLAL I ITHLA B AUR Y (R 58 ) Pr AT Py

HrpIPHLA R Pr oy

P =F, ..t5 Q)
%ﬁﬁ%ﬁﬁ PGmaxy‘:’
P
P Gmax L (2)
(I_KLoss)(l_KG)
HHIAE PR N
PR = PGmax (KLoad + Kemergency) (3)
2) MRS ETH ARG R ETR Poo
])2 = (])Gmax _])Gmin)+])(]maxKR (4)
3) WHARGIHIERE MR AP,
AP=F-h (5)

R X P i R U2 2 R o L LA
MR KL Ry, 7T USRI SCVF A B KU Pyax A
P, _AP (6)
Max — Rw
/ﬂ\:l:l:l: PGmax’ PGmin y‘:’ﬁ-ij(\ %’J\Zi%ﬁﬁi PLmax
ﬁ%ﬁéﬁiﬁﬁﬁ? Kemergency j‘:’$ﬁ&%ﬂ%$? KLossy‘:’
LAF; Ko N R Ko LT E: K
N TERE 5 R

2 BREIXEH AR R KIHPREND

FEANBRBIPHLEE F AT &, DL R i g
VR LA B FeVF KB LR RS, S5 EAS
MT R R E . WRIZ AT 0T, SRVFAEr M
e PR S A 1 Rk U HE T A B BRI, T
BER A LA U, 8T DL A A U 0 A efe P 393 11
Fe i, AT fE R R HL A R HL R S

2.1 IHEAK

Z e RN FRIE H H A2 Sy AT R YR 45 RE AR
M 282 (PR U R HE RO, HH R B 1 AU R g 11
O KA, ARSCrPde it T — M
Do )] g IR ¥ s R 5 XU P, H T Ry i B0 XU L Y 4 g
NI, BARTREWT .

D) #fE v I AT K, A REAE AR/ NI ()
PATTINE P i/ NN s IF 0 mnt
I R SN A BRI T G A% S, AR T
gy SEHEAS -

2) MR A Aur AP HL IS AT i A o AR XUH
BLALI 5 /N FEHLZS B Pinino

3) VHEAE/ NN R TN R R AR T Pawe
H

Fye=F. —Byin )

4) AR KL ) RIS 2 Prrago A1RUHLREHL AL
P e /N R TSR R & FLAAAT Powg M
Fye = Byraioft (®

5) B By M Fyg
I Py > Py » /M RUT IR %
P AT A, LML Pawe
Fyr = Bwo 9
I Py < Py » /M RUT TR 5
P ANRERC AN, LR g E N

Py = Py (10)
/NI XL 2 5 Pw, N
Py =Py —Pur (1D

6) AR BRI R XU SEBRTH AN S H R A AR )R
A HE Ewr N

8760

Eyr = ZPiWR (12)
i=1
PIEF N E Ewir N
8760
Eyir :ZEWL (13)
i=1
AR X L Epr A
8760
Egqr=Y P —Ey (14)

i=1

[ s ] AT B A4 BRI UL T ) /N IS, R
FEL R FERTLZHL P ) /D8 B 50 3304 7 XU RS M R ) 40
BT BT 5 )
2.2 HREH

LS ANRE S 52 2 4R, AR SCRA
NN RN AR - AR RN AT S R R AR (1] G O



X Wy, 5E

LI A RE ) B T WL - 63 -

VR RETIHIE. ARE )
3 KNG DA A 3

1) PSR R G P R X S i D0 L K
FHAR DX ek ) B 208 e il LA R 1 7S Y KU
AHAR LR A L B

2) HURGTHIRE RPUE T VYR ML A e
6], ARG, MRET ) PuE T RN BCRGTH] LA

WIZREGH . HLT)

FEVRIRI LR R LR
3) IZREEHHRE T A DX R KU R A
AU AT o

2.3 iH&EIRE
VW EITEREA AL 1 s,

i AR EA

[ sl ae. |

7
[ i o A MR S P
v
[ s R S h R b S P
Pc=AP+Pc o
A
| Piwr=Piwc | | Piwr=Piwc |

A
| 2Rt LM i By =Pt Bwr |
v

I AR RATTERH i Ew 1=(Pi—Piwa)*Ewit I

Yes

<8760

i

No

VESEXRAER TN, AR U st
R AN KL 7 R 4R bR

EETET
1 BRI E A R RE T Bt B R
Fig. 1 Flowchart for accommodation of wind power with

output limited
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Table 1 Data of boundary condition in 2015

e 2015 4F
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e T SR/MW 6940
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Table 2 Accommodation of wind power with output limited in 2015
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5000 85.817 10.97 11.33 1796 1490 614.62 3601
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6 000 97.218 18.92 16.29 1 696 1 944 603.22 3534
6 500 102.12 23.69 18.83 1 644 2 186 598.31 3506
7 000 106.55 28.94 21.36 1593 2397 593.89 3480
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Fig. 2 Output space and maximum output of wind power in the
representative day of summer in 2015 (installed capacity of
wind power 10 000 MW)
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Fig. 3 Output space and maximum output of wind power in the
representative day of winter in 2015 (installed capacity of wind
power 10 000 MW)
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