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Abstract

The characteristic of peak-load regulation influenced by random vibration of wind power is differ-
ent from the power system without the integration of wind power. So exploring peak-load regulation
method plays a very important role for keeping power grid integrated with wind power operate in
security and economy. In this paper, the demand variety of peak-load regulation led by wind power
integration is discussed in the first. Then, taking the aim at consuming wind power as maximum as
possible, and taking the minimal generation cost of thermal power, hydropower and pumped sto-
rage which are used to regulate the peak-load as optimal object function, the optimal model for
peak-load control is established. At the same time, the solution method for the optimal model is de-
veloped based on particle swarm algorithm. Finally, the proposed optimal model is used to simulate
the peak-load control strategy for a region wind power system. Not only the cooperative peak-load
control strategy based on thermal power, hydropower power and pumped storage is arrived in, but
also the rationality and feasibility of the optimal model is validated as well.
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Figure 1. Schematic diagram of peak-shaving
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Table 1. Minimum technical output of thermal generators
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Figure 2. Flow chart of the optimal model solution based on
particle swarm algorithm
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Figure 3. Combination of power output used to control peak-load
with or without wind power integration
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Figure 4. Cost comparison of power output used to control
peak-load with or without the integration of wind power

& 4. KUERH MRS RO VEIE & BB AL A X EE

TR VeI X F I I By 2R AR AR A A 5 DT IE R AR T B DRI, I IR XU F ) % 1 ) 422 1A U
PERR . RGEAGURIE AT o XU N i 300 38 WA R ITf] U F 18 e R S ol USRI, el T 0 e e i XU R
I ThZ e R 5 T I A A I, I, FETRRC DI SO R G R I IR E 1Y
EIN 3 BOJ VA TGN o T XT EE XU N 5 XU R N IS 4 8 U J AR mT R0, BITAPT 7 1 e SR s e AL A TR T
FEWE R R GMIETRKIFEIN, A& REWIBITETE. RN, T 06 SRR A0 A SR B R T B3 45
RAEW], Protyu R e s AR R 125 R TR AR, AR S 1 R e R ) R PR 1
Dlo HUETT L, ASCHrAT ST B R e 6 iR S is AT % 2 B

5. &ig

H7EE X HL I 0 2 96 1 S e D SRS X T3 i R % et ia AT A AR . A SCNERE B EX
HAGRIEIZIT LT EM R G T KA A, RAPRL T HESEEDT I 1 KU IR ST 1 UG SRS 11
PR, (5 FASE Iz R A Rt . ANOUAT BLARAIE R G0 R I 1 2 4xia AT, 10 HLBE G 32 iR s 7 42
DEtk o AR AT AR A ASE R o 3 57 2% 18 3 e AL ZEL IE B0 R Ak AR ey 3 DI 5125 A SR At o B2 8 i DR P A 20 5
— BRI 5T LA

EHEWmHE

] 2% 55 K 7T R i T i %2 8350 H (2017 YFB0902904) .

SE3#Ek (References)

[1]  MRpAR, SHAERE. FRE X R RS A R B[], FEMER, 2008, 32(2): 272-275.

[2] John, K. and Kanellos, F.D. (2010) Impacts of Large-Scale Wind Penetration on Designing and Operation of Electric
Power Systems. IEEE Transactions on Sustainable Energy, 1, 107-115. https://doi.org/10.1109/TSTE.2010.2050348

[31 B, Ea, T, 25 HER KT R T U0ar 7e [0 E bl TR 2440, 2010, 30(10): 1-7.
[4] RIL%&, REZE, 207, & XEFHW G LW )T E 7] MR, 2010, 34(2): 129-132.
[6] ZEAaE, £, ROR, & BRI IR I ISR T[], BREAR, 2009, 33(18): 128-132.
[6] BkZTe, Bk, Wik, S RMURLXUH B NS 1 R G0 I e 0 PEVRAS (], b [ sUbL A2 244, 2011, 31(22):

DOI: 10.12677/sg.2017.75037 339 B HE L


https://doi.org/10.12677/sg.2017.75037
https://doi.org/10.1109/TSTE.2010.2050348

TH F

(7]

(8]

(9]

[10]
[11]
[12]
[13]
[14]
[15]

26-31.

fkzge, BiskAR, Bt 2 BT E SR RIS TIE X IE N R G R IER VI [I]. B RS B 31k, 2012,
36(1): 32-37.

XA, BOROME, M, 5. S5 EUHER B IE LR IE R R RBIHEAEE S, B RS A sk,
2011, 352(2): 77-81.

Zhang, L.Z. and Cao, F. (2012) Algorithm on Optimal Wind Power Capacity Using Peak Load Regulation Restraints.
2012 IEEE International Conference on Power System Technology (POWERCON), Auckland, IEEE, 1-5.

S, T, R, % HEKHIMNENE R ARG SHTEEII]. MEA, 2013, 37(6): 1578-1583.
NG, VRRE, ARG, 2. KRR E LR IR AL B R 7 22 [9]. FMEIR, 2014, 38(10): 2721-2728.
s, R, BRI, & KRR RE A XS ) RIS RS2 []]. AR, 2010, 34(1): 152-158.
s, T, EITRL S HRERER RS R AL B R S R[], D A Bk 4, 2013, 33(4): 6-11.
TP BGE R T RESELRAE H ) R GErh RO R [D]: [ 22608 Se]. M SR F Tk, 2012.

TkEED, BOGTC TR REEVE R PR BTG AGL]. MR, 2012, 36(2): 158-162.

Hans iXlth

HIPH R BT s

1. FTJFZ0M T http://kns.cnki.net/kns/brief/result.aspx?dbPrefix = WWJD
N Hi A RAERSE: [ISSN], F AT ISSN: 2161-8763, B[ A[£rif]
2. FTFF51M & UL http://cnki.net/
Fo B bR SCHREE” BEN, N SCERRE, BIAT A

PeREiE S http://www.hanspub.org/Submission.aspx
HAFIHEAS: sg@hanspub.org

DOI: 10.12677/sg.2017.75037 340 B HE L


https://doi.org/10.12677/sg.2017.75037
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:sg@hanspub.org

	Study on Peak-Load Control Strategy for Wind Power System Based on Particle Swarm Algorithm
	Abstract
	Keywords
	基于粒子群算法的风电系统调峰策略研究
	摘  要
	关键词
	1. 引言
	2. 风电系统的调峰特性
	3. 基于粒子群算法的调峰策略优化
	3.1. 调峰策略的优化模型
	3.2. 基于粒子群算法的求解方法

	4. 仿真研究
	5. 结论
	基金项目
	参考文献 (References)

