EISEELH
2015 % 4 A

% 0 6 # & B

Electric Power Automation Equipment

Vol.35 No.4
Apr. 2015

e FRA R R XL A5

WE. e R KABEN RAE R R N RAABATRAERNE M ASYatesBRTiEA, Ak @il
EMBEERS M ARRATFRES T 5 0F, AT —ZREFZ SRS R L (HESS), 8 —4F
ATRAEREGFReGRMLIER TR, RALZ R EFRELENERNR, AL BRI D SRR,
B LA R AR B AR A g R A R A TETHEMRAAPSO)V RBF R, BEEGANERENZ T EA

EH A,
KEEE b, Gk,
HESES: TM614

A

MERFRIRED . A
0 51§

B R P 100 S TR T AT PR AR RE R B R LT
FHE B 1L 1 R G R b SR e SR
WURL D6 AR A5 i BE IR AT I3 Al sh e Al BRE |
BEALERR 5, A R A ) R 58, AU ok
i A7 9 B IR A L 30 2 A S I Y 22 A R AR E
L€ SRR S I i B UL W AN X S e S S
UL GRS I M Dy A 3l | B BB B A T
Wz —

FEl A A R BF 7 R S B M) T i e AR 4 T A
—ERRE FIR T R B S PR TR RE D fe
W2l AE sty s AE iR, FAT, P e E
FHAKEH ZA R LRSI IR T K
AT AR

WFFE W o 2 PR 2 M2 L L2 2 o A R A X
AR RETT S HSOR R DR  RE
%, i i I, SECR IR A B2 A B R,
Rt B AR R DR AR, ST R I (] FE R
ARE MT A SRR, BRI A RE T K
PEILNA AR RT, I | 24 11 A9 BT 5 3 1R TR 4
fitf HE R AR — Mt A A 2 XAF  BE9R AN T A — i
AE 7 Al ok B9 A 2 | [ IRt ml R e JE R v ik BE R 4
DA RERCPEHRIRE ST . AN R 2 e 7 A 5 v 3t
AU A R GE, n] TR B 377 9 O R 2y 531
SCHR[ 6] BLit T —F g H 7 /& IR & A AE &R
Gi  TEALLLZ TR | o RO A kD RS ) AR

Y iE B HA.2014-05-19; & @ B #.2015-01-31
HEEWMB.BXAKXMFALTEAAB (51190102,51377046);
FE IR BA AR (973 31 %)) B (2013CB228204);
F B AR AR (863 #%1)7 B (2011AA05A103)
Project supported by the National Natural Science Foundation
of China(51190102,51377046) ,the National Basic Research
Program of China (973 Program) (2013CB228204) and the
National High Technology Research and Development Program
of China(863 Program)(2011AA05A103)

RERE, Lhi, KA B,

C AR, B, AR
DOI: 10.16081/}.issn.1006-6047.2015.04.010

B, SCHR[ 7 76 R T 232 38 B 40 Sk a3 451 43 1 RGO
Gyt A e OB R 2R ARy B
SR T TS

H T, A& TR G 6 58 R 40 1Y XUHL 37 1 9 AH DG /Y
WEIE TAE , FELE A 2 A J7 1 A2 BRI Oy T ) 2
FF 5T U] i A /N2 RO A RE R G (R 3 7
SRR E iy B R0 AR IE AT T I [ SR R AR XL
iy HE A 7 2 8 R I R A LA S 9 XL T R L BILL
2l H T3 BT TR I B T R I S s ol EL g e

T REHE AR B R | 832 17 45 6 5 803 352 1 ) A
h BT B B AR [ A e R ) R R
TEWE R —EPERE R T S BB B A Fe & 0F . SR,
iEfrER s, B A st keSS &
VIR AR T2 &, [, 521847 A iy BR
T HCE ) RE A A R A IR XRE T RE Sl
JXUH, 37 25 A B TS 9 e oh A SR L PRI T R AR
A B R I8 5 25 1 A XUHL 3 0 B A i o R M
— B BIFE I B Bk 2 B -

ZE b EPXT R ABR At pe e B s 1R 45 A
PEER 77 i I o D D O R P L B B R A
R AR — DI A AR SCUL— B B i e
R KBRS 6] eV B FRS 34>
J2 T 19 32 A7 42 o Ak 2R A b Sy TR 3% G T
B IR E AT LA i Sh A AR RS | B A S A A K
L7 B S /B s AT R ORI T Sh A R A
Hin, WGBS T AR B9 29 &5 I 300t T R i
(=R
1 REZRIEITEHESR

WF5E 22 W1 XU 375 i T G 00 30 DA R 9930 4
2 EWRTHNRG ST HERRME, 7E— & E
N I8 BE O T B R s AL S PR I 2 . TR
UG 2% 0 T SR B, % 2R G A3k e T o A s AT A ok



%48 Bk i, 45 TR il RE O KR XU HL 5 0 Al 4 m

faF, Bk, Batmpts e KR 2 s —E
1 H FR PRI 7 DR L ) RGEE AT IR B R T,
T XUHL 37 5% FH 2 AR 125 AT AR 38— 2 1% g o 45
HIRE ST, X P J7 I AR TR | AN S M T [
AN BEf R AL A FHXRE RG34 K S KU AL 3
e B i I 2 S, B R A L ) B 5 A
1.1 fEseREMNEREAKX

R & HL it/ 68 9 L 2 A B R TR 5 i R R Sl
b H L S XU S AR | R T g o AR
EOFAHLORCE S B T AR SO AR XU g
FI A A i DA ot A A8 gk R e X6 4 o TC B B O3 1
HC AN X 4,

— 21 L AR A AT U AR — A B AR AR A
Ui FL S PR R I AFE R A BHL A SR A9 FL v XU 37
C S T A & i R 2R, B 25 4 Y B
AL B A LI A AR AE S AR T A (PR T A

ZEA TS M R IR =X (1) PR

E,
Al:m (1)

o By Sk R B R A R B R R T Y A A A
1A O HL B fr RS SOC (State Of Charge) .

B A =0.5 Jy HL s ) S FEAR S | SR G i H
W HA RO SRR AE T, AXUH 37 i Y Y 3 O
A 04 1 BE KR SAR XU 38 i i o F T
PRAFE I RS R B AT, 2 D B 2R ) P Y 75 T
WS s B kB 2 ) H Ao R T B AR AR A

[F) R | — 2 2 H 725 ) A5 Y ] 3 B A — 4> 3
FEFH A ISR AL L B, AR ST A 2 A XL
HL NG T A BRI ARG, B S & @
20 0 HAARAL B TC G | 4 G 2 AR TE 3 G T
ARH AT TAE

ZEA TR MG H AR N = (2) FR |

E,
=_f2 2
A . (2)

Ho (B, o 2% il 2 R R LR B, WA
R RE A4 5 A, A R A B T RUDIR S

BE A,=0.5 Dt 9 i A 1 e R AR A TR R I
I g FL A B SR SEHCRRE T . MUK S
F1% 0 DI A A2 T ) £ B DR T | S AELAE XU 37 - 3%
A A R TR e RS T 384T A D B 200K
A W) R A R R A R I 2 ) P R G [ )
= SE 2NN
12 REZANNSERELSN

filf E R LR TR A 1 A B — R e 1
L HE 5 B A S B AT DR A RE T,
R A7k BE 0 len 5 e 2 HABBO N | 77 % E T 155
AR RE SR AR RO . ASCR ARG
filf BB AR G, T LI oo 4 /MR T R R )

HL 2P fb it B 3B A RS

FHN 53 2R E Rl St an i 1 s AL
2 Y B 3 )2 R s AR A A e ) X
TUAEL N6 BB 22 6 for FEUCIRAS ) BEB UL 3 1 b4l | &
b — BE B [B) 7 1m) RUH 37 % % — RSE R R B R A, AL
L 37 1) 3 0 1 ) 2% 32 20 8 B 48 & 5, a0 i i 2 L
KAERE R Ge i T, I E— 25 43 il 3 2R 0 L4 o
JUFIEERERRIT,, I | Py I RBUNAE , P, R
BE Rt K R 3 /i 14 4 SOC,, M B RE R
gty FEOIR S TIUE , SOC A ifh fig 38 ¢ o7 FEIR S S
5, P Py, P, N 45 1t BE BT 24 /i 1Y T R4S 4
SOC, .SOC, . -++ .SOC, K £ fifi HE F. JC B9 >4 1 fay LK
AL Py P Po, FA ML S AT 1 1384,

R
wind* gLl

[ R AT
SOCHSOCM P
[ WEssnm | [ULhdE]
Py P.,

DR
il

B 1 ARAEESSEHTER

Fig.1 Structure of hierarchical dispatch control
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Fig.2 Flowchart of PSO-based algorithm
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Optimal control of large-scale wind farm based on hybrid energy storage
CHEN Qian,CHEN Xiaoyi,JIN Yuqing,NAI Lingchuan,ZHOU Jin
(College of Energy and Electrical Engineering,Hohai University ,Nanjing 211100, China)

Abstract: The large-scale integration of fluctuated power sources makes the operation and dispatch of

power system difficult and impacts its secure and stable operation. Therefore the energy storage device is

applied to smooth the grid-connecting power. An optimal control method is proposed for the grid-connected

large-scale wind farm equipped with the HESS(Hybrid Energy Storage System). With the battery and super

capacitor as the energy storage media,a dynamic model of short-term optimal control is built and the

corresponding control objectives and constraints are determined. An algorithm based on PSO (Particle Swarm

Optimization) is designed to solve the model. The result of a simulation case verifies the correctness and

effectiveness of the proposed method.
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