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Research on adaptive frequency division coordinated control strategy for wind power

and multi terminal flexible HVDC transmission system
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(1.School of Electrical and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450000, China;
2.School of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In response to the integration of wind power into the multi terminal flexible DC transmission system, this
paper proposes an additional adaptive frequency division control strategy on the basis of existing droop control, in order
to fully utilize the wind power’s participation in system frequency regulation ability and solve the voltage and frequency
fluctuations caused by AC/DC grid connection faults in the DC system. The DC voltage deviation signal is taken as the
input signal of the controller, and the input signal is divided into high-frequency fluctuation signal and low-frequency
fluctuation signal through the first-order low-pass filter. According to the different frequency modulation capabilities of
the wind power and DC transmission systems, the high-frequency fluctuation signal is added to the active power control
loop of the converter at the rotor side of the wind turbine, and the low-frequency fluctuation signal is added to the
external loop of the DC active power control, At the same time, voltage source converter (VSC) real-time power margin
and DC voltage variation are introduced into frequency division control to adjust the time constant of the low-pass filter
in real time and dynamically adjust the power output to improve system stability. A simulation model is built in PSCAD/
EMTDC to verify the effectiveness of the proposed control strategy.
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Figure 1 Parallel radial 3 terminal VSC-MTDC system
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Figure 2 Control block diagram of RSC converter
1.3 “BE—BITEERH
2 Siiy LU A L AR AT R PR R R AR O s A
5 2 AR T A ) K Tl A R R,
JEe T 2 47 1] 2 — P 22 U P O A R S DA
P A ) 25 K 4 5T 3 BT s

B3 AAwETEENS

Figure 3 DC voltage sag controller

TERBKEREN

U(r_ U((‘re
K="t (13)
Psipsrc[



68 L - T T - 202447 1 A
Udc 7 U(](‘ref _ kﬁ 7\]‘?«9[ Phrc[’ Af‘<_fl
Ud.‘[ f ef (14) APf: Plrcfs ﬁ<Af<ﬁ (18)
U Udcef K(P o 7P|ref) Pl ef+ P| ef 9 Af>f9
X, P U ﬁﬁﬂiﬂﬁé/mlﬁﬁyﬂﬁ? HEWEEI Sk sk R R 5 AF AT 2 B R A

DUAE 3 Uleres « Peses 73 500 iy 460 300 35 1000 L 5 A ) g %6
(48 A 5 K A #8308 3l EL IR LR 5 A DI DR T
A PrU YRR K EHRE T B 42 i F
A )Ty A I AE T 2 6 b 6 L, X TN [
J R AT D)k Bl L A R 1 R K (R
1l 4 326 ) B HL B R P T R Y KB 4RI N 0
I, 2 A5 TR B A hy R T U A

MEMAGRENS G SRR S5 R25H
Th ] 55 I, 22 v U R gE o LR LA A
M OREMDFHERBELEWRI; QYRS
T T FR R WO KR B B A 2 B R AR Al
We g A8 I OxF T A e o, T Epe vl & £
TE 22 5, 30 Ui s i 22 0K, X DA DR IR 4% ] 2%
Xof F, 5 AT T AR RS E R B

BB 78 VSC-MTDC H A M A~ 3 ot >R H
e S N o W - T B N G TR
AP, H3RIKEA N

v 1 v q
ZAP—AUl EngP”K”-Z{E
(15)
55 n A A A T ik sh Ry
AP, = = (16)
K,

HR A 2 (16) W] 0, 45 46 3 il 7K 45 R S £l ) %6 K
AN KA TR E K AR i Kt /AR 23 52 ik & 42 1 £
FE o TEARCH K K3 H0.2,

b B AR A ) 25 H B Y ) 20 A 1 45 Pl A 6

S A =6 = Poy 2> Ui A 2w b (17)
K, w b B BAUR ;0 T 5 /o0 38 R GENR .

2 Bt Anoy 8 2R % T

21 S HhEEES

P& 4 Sy B R 45 ) B R RO AR . 25
T RS R A G B il g 0T 46 sh A O T IR Fr
WRERE , Z IR G A BT B A ) 34k, Rl
a1 B R R RO R 32 Y0 I R GE AT A T S .

e 5 VSCI Fr % 22 Tt H ) & A Wl R, 48 i
PR SC I 7 A ) ) SRR R AP, UH 7 % 26 T % L R
YA 5 A2 HL I 2 Bk TR O R N

TR 5 Poer 9 MU BILZH B i D R AR AL 5 P i ELIR AR
G L SO BT AR B T R AR A R

Ir B A S

Y[ f—60]
() FI |
B 4> shBe
IO DL
FEHL B
i1 K(DHBEER
SRR 43 AL

P
4 FHEHNER

Figure 4 L ogical control block diagram

BRI RSB RRE
O WA ) ZR e bR 3 4 R B a0 g i A
P ML TR i o 3438 4 L [ g 4, £
ESE it W40 23R 5 3 0 e R

1) FaE#EHE R VSC-MTDC 324 535647,
T4+ MTDC R 480 B R FE 5 Re B P ol
A3 B4 R AR A AT T e A BN AE T 2 4
B I,

2) S MR A i b, SR R — B I i AR R
L HL R A Ry 4 R A8 R S A I s AT IR S AR R
BE R 49 Ui sk P9 S BT A EE N SRR R AR b
et 28 V% MR T RS R, DA SE R T R I B
FOAE A o A AR S IR S 5 L
Tk — B U U A LA S RS S 5 S S i
B A B A DB IE AR A H . R ) AR A (E B
2 UL, BY A2 % 7 00 B oy 32 4% 1), 8 4F DFIG %%
W A TR R R A S g L W R FR G AR AR A filE
JRCHLHILZH 2 5 00 % R # L SR T 5 7 sh e A PR (LB

2.2



H30EH 1

AR S - X HL 5 2 i S L H AR L 3 O A A 4 ) SR AT 5 69

B P 300 9 AR ST o RO R A A M o E)
N T A A SRR U T R 4 AT DL
T i 412 436 P B, L O i PR AR 4 T R Pl A R Y fiE
RS BEBAN B A D E R R T I AR
A ) 38 43 R X BIL 2R 9 A Y PR 5 R
GE Y R SAR W 35 S P 5 T 0 B, B [ A R AR
b, e R AR S E

3) AR A & T By SR Bl X R G
W BEAT VR K SR AR G R i 22 5 R A T R
3 BB A KR UL B 1 ] S T R A ] 2 R A
WERSHHE L.

B Jan 3 45 4 L AE ] an 1815 B R, U UK B R 43
W S A BB E SR B AU N W i 22 165
Lo 9 S8 HLIAL 5 Tover Tiver 73 9910 O 22— i R 8 308 6 4 U £
1 FL O 5 LA 5 S AR IS 5 5 Puer 9 KUHL AL 4 i 2K
DI FRAR AR 5 Preer A ELUR 2R 58V LB S CHL BT )™ A 1Y
DIRA R

B 5 My imdza &

Figure 5 Additional frequency division controller
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