E35EFE12H
2015 12 B

% 0 6 # & B

Electric Power Automation Equipment

Vol.35 No.12
Dec. 2015

JET REEARERDI IR AUHLI R L 5 RS RIS

XM XFHF L HIAR T ]!
(1 ZBMIBRE bMHEASTRERZBRETEERET SH EH 241004;
2. P HBKRF BEBIESHHAABRELEZET H KX 430074)

FE. 4 T840 R G A8 400 Rk 25 0k 3 69 B B AR 46 v 2 B9 R 69 AL 4R — A R T R 4048 R (FESS)
oy R v, o R Lz SRR Rk BRI K i MR R mad A2 A ek b Xt T kA pE e e o R Ar R B 4
Mt R A HEATERE . £ MATLAB/ Simulink 3R3% F# 47 T K 545 AAF R, 2 R R0 | PT42 0 6 42 ) Rk
e B Ak R, ) B KT R K LG IR vl AR b R B AR R AR AR T A o R e ) A SR R A 2 A

IHMX T ZEWik m A R E R o Fo 5 R4

EER, A, Rk, Tk,
HESERS. TM 712;TM 734;TM 614

0 518§

D T R ELAT 5t e S PR RS B E T, AR BLA
JRUHIL A% 1] SR T JL-F A Wi o7 HRL o 00 R g A8 4l I
I e B ERRNEAEAN LT, O TSR R
GE A Ty SIS Al ORIE A e A9 SEAR PR ] e R A
HLRE oA, T R 5 AR R R A e e A, AT R T
TR AT 2Bk TR R R I
FCHL 9B IR B0 ] AL L AR SR e R SRR K
AL 3 T 28 B AR T A AL A 158 4 il 485 B | LA mig )i
HL AR Bl AR, AT /N KU Z AR 8l HL
i HCELAT B0 RLAL L A H T 530 3 ) 7 BE g, LA
355 X PR T A HL AT B R X AT R R
18 J f) Tl BT

BRI R E S T E ey N TSR S E 21
RECATAGE 0 2 Fhadde | H—JE KB HLALA B (9 4
il 1431 HE R A AR REBOR 67 B — Rl AR 52
L5 ik AR KHLEL 7 B B4 ] 25 T 2 3 42 o
R 42 ) (RIDFE I 2 RO T )3 Bl %26
T U AT 2 A B T sl 2 5 58
A ARJEAF AP AR B R A RBEA T R AR X
UIRVIR: ¥ ) | o N RN i S = A
DAL T il 3 i 52 B, 6 T 2 iz i L2 A i A
W2 AR, Al R AR 22 |

PR A RESE E DL S B A O RE R R O

s B H#A . 2014-11-27 ;18 B H 81 .2015-09-28

EEWH. &84 8 RXHF A2 TR A (1508085MA74) ; %
BOE A H S KT X R B (1301022045) ; % # T A2 K F 4
H & 5 A4 w3 B (S031502001)

Project supported by the Natural Science Foundation of
Anhui Province (1508085MA74) ,the Key Technology Research
and Development Program of Anhui Province (1301022045)
and Doctoral Foundation of Anhui Polytechnic University

(5031502001)

R, WA, EIRE
NERFRIRAD . A DOI;

10.16081/j.issn.1006-6047.2015.12.005

FLAT PR H A Dy 2200 1V BE 7, BE 8 52 B ) 2 B XL 1) 3
T, A RE XS I 19 XU R, Dl A AT A BE A8 R A
AFE BTG 1) 2y 23R 450 PR 22 5 P | i B R B P
Jo& Ay 1 i XU Dy AT PR S T — A RR AR
LR, ) % B 45 e JXUFR Dy 3 i 1 7 T ) 0 5, 22
A& rp LI ) K H, D AR Bl Oy T ot i AE 2 HL M)
— YRS T H S XU K UL BT A 45 4 O T ) F Y
LiE

“EB i RE FESS(Flywheel Energy Storage System)
X T HAB A e O M = B T g KA 8K
Ry o TR G FEN A EFE R RR
GUERAT B Iz BF TR 2l dn ) SCER [ 1S T
¢ T 4% FESS 5 KU ML IFHRIZ AT, B3t 1 AH LAY 2
FRAZ T S W | LA ) XU H T A0 3 3h | I i S
Xt A8 A SR W B8 AT A R AT Ik 5 SCHR [ 16-17 148
T FESS %fi B i KU HL AL ZH Ty = 0403 4 25 4 4 1] 3
W WS AR FESS 4006 KUHL ) 25 38 3l ) [ i g
0 W 107 FEL T A — DRI AR SR, E B AR SR R
WA At R E AT XU FE, R 00153 42 i 1) A

AR S A Y — o B B AT FESS 2403 I R XURS
AR R 255 P SR FESS 7240 i) XU T 2%
e 2l 4 Ta] IF AT w17 H, 030 5 1 8 Ak | g 40 2
L1 T AL A A5 32 e iy R M | O AT LA RIS 46 3
BRI AT 25 0 R — DR AT, AT AR
I/ N IR, I 190 X6 i, T AT A A8 ) 70 T 52 1

1 ETFESS WRBNRE/FREREEW

T 52 2 it BE AR 1 29 5 7 6 A2 XU H By 32 )
P H AR A AT HE T R AT RE M /N 25 BB T 6 RE
BEARMW AN HEAEEE L, R KE Y
AR T KUBL G ) BT RO AR SR
FESS BC & T X 5 th 1 A2 i BEZ b | T — 8 T8



% 128

KR S5 R TR A A B B T 0 KU D) AR 2R I 4 SR @

NI T A RE A . T FESS A9 XU HL ) 2 2%
EBEREEMWE 1 PR,

AT
P s p T ss¢ FSC  pusG
(D RS J—%} N
u;;IT Uy ’Jusf
HL U [t s
- g VA E R T || 2 ok
et BL: 1IN 711 Y ok
[ [ P -
o [ DRI
— it )
AL T R | P
HR 7 e | T AP
+ S
St ASVIFARIERL | aF T Kb
A i 4 P

%

Py | DhEFEH |0

P

1 EFFESSHRBENRERIFERSEEN

Fig.1 Structure of comprehensive wind power
control system based on FESS
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FESS-based comprehensive control of grid-connecting wind power
LIU Shilin',WEN Jinyu?, GAO Wengen',JJIANG Ming'
(1. Anhui Key Laboratory of Detection Technology and Energy Saving Devices,
Anhui Polytechnic University, Wuhu 241004, China;
2. State Key Laboratory of Advanced Electromagnetic Engineering and Technology,
Huazhong University of Science and Technology, Wuhan 430074 ,China)
Abstract: A comprehensive control strategy based on FESS(Flywheel Energy Storage System) is presented to
respond to the grid frequency variation while smooth the wind power fluctuation. The response process of
synchronous generator to the grid frequency variation is analyzed,the structure of FESS power controller is
designed and its parameters are configured. The results of digital simulation with MATLAB/Simulink show
that,the proposed control strategy makes the wind power output possessing the inertia response character as
the synchronous generator and allows the operating mode of FESS to be flexibly switched over between
power control and frequency control,which improves the grid-connection performance of wind power.
Key words: wind power; wind power fluctuation; flywheel energy storage; power control; frequency

control ; virtual inertia



