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Study on voltage frequency coordinated control of micro grid wind turbine
considering small hydropower access

SHEN Yuhui
( School of Electrical Engineering, Northeast Electric Power University, Jilin 132000, China )

Abstract: The fluctuation and intermittence of the output power of distributed generation will bring challenges to
the voltage and frequency stability of microgrid, especially when the microgrid operates in island mode. Based on
the active and reactive power control of the doubly fed wind turbine, the voltage frequency coordinated control
strategy of the doubly fed wind turbine is proposed, and the voltage fluctuation at the end of the wind turbine is
restrained by introducing f links and d links. Based on PSCAD software, a practical example model of microgrid
is built. The voltage frequency characteristics of microgrid under coordinated control and traditional control are

compared and analyzed, which verifies the effectiveness of the control strategy.
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Fig. 1 Small hydropower output model
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Fig. 2 Wind turbine frequency control logic diagram in MPPT mode
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Fig. 3 Logic diagram of wind turbine frequency control with

frequency power droop control
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Fig. 4 Improved V — Q droop control logic diagram of wind turbine
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Fig. 5 Wind turbine system voltage frequency coordinated

control logic diagram
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Fig. 6 Three feeder microgrid system
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Tab. Three feeder microgrid system parameters
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Fig. 7 Random wind speed curve of wind turbine operation
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Fig. 8 Wind turbine power output curve
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Fig. 9 Frequency and voltage curve of microgrid

MBS, EOF R LLAE Y, 2 BE LAY 1
T, MHLgE A A Shh A, T B R DL R
LAY AT SRR R A R R BOH R R E .
T AR R R G AR R E o A SUAALAY
o o I A I S A BT BEAR . HE R A TR
) P 1A 42 11 SR T R UL A R A B B 3 R
TMPPTHEGIE X TH R A IR, Xk

www.eage.com.cn

R R

Application Research |

WA [F] A E AR SEI R B AT T, P IR 2 Al
He g RE W8 18 WL 1 2 AU A h o=, Kb
He — JC 5 2 3 T 2 1 il (U M PP T 42 il 5 W %2 tb
& S0 M P P T il 5 W& it JC 2h Bh (B AR, B
WV — Q% fill B % LA AR A TC Zh fiff % 2R 5 3 K Y
P EHE T .

JAHL R AR SCHR HE A HL S A =5 b T 47 1l 3
Tt 3R A HYD Gl Fi, IR 2 7 A1 58 B2 B B K ) S R B 4
RSV RS W T S )| <o DA
{5, Jed R ILLE O HA e - B . Bl BLA 45 22
THORAML, KL T 42 il 5 A 00 A 2 2 20k
o W e o 41 =58 8 2 A ok Y Zh B, A R
A 1R 42 1 SR XUATL ) ol R PR Rl S B AR L
EEIL T ARG BR AR e o 3X Ul W P O 1 Al
WK E 0% A 2% b A0 L R B B, RE A5 LR M TR
MR AL &R gEFFRERE ., BE
REA T BRI, X EEEV-QOTE
PEHIR AT L HERER . Y — O T mAE IR
5 MPP T il 19 AL A He /Y T8 775 22 B B 4 T
MPPT# {fill T HI KL

4 HFRIE

AR T /N TR F K B[] 2P R AL A
B, AR U KB Y A Zh A0 B £ i B itk
e T OB RUHL B HL He A5 b R 45 e,
i 51 IR 5 T d IR 5 ok 400 8l UL AL s L 1 ) 382
Z). HTPSCADER: Kyt 1 i i 0 S B B 1] 462
B, xR BT B R S R e T B ROR
GV TR L G o 1 5 TR A ST v/
TR 42 1 SR I 2R A O Tl R R R S A R B B R T
RPRERAE I AT, ARG R I L T A
TE S AA . FL AT R B 1R 4 A SR IR e 0% G A0
OV R T e 2l BE A8 R o b TR XL 5 F E 2
fitf 2 of 4 45 1 e AL E

B2 3k
B, BRRE, BRI, . FBREAGIERAY
e I A7 T B 2 o Al R AR SRS (0] LB R
(T 119 1)

(1]

202048 - BAHEN - w5 SHd | 81



KT A A 7 1 K PR D 2 TR 1 I oA S

T4 5 /Wb

-100

-150 L 1 1 | 1 1

150

100 -

50

-3 -2 -1 0 1 2 3
il R LT /A

Es R#EERHEEAEL

Fig. 5 The hysteresis curves during the process
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