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Research on Power Synchronization Control Method to Suppress MMC High Frequency Resonance
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Abstract: To suppress the high-frequency resonance of MMC-
HVDC (modular multilevel converter based high voltage direct
current), a control strategy of switching vector current control
to power synchronous control is proposed. The mechanism
of high-frequency resonance in MMC under current vector
control is analyzed firstly, and the switch from vector control
to power synchronous control is realized under high-frequency
resonance. Then the high-frequency impedance of MMC under
power synchronization control is obtained by the frequency
scanning method. To judge the possibility of high-frequency
resonance, the amplitude-frequency characteristics of power grid
impedance and MMC high-frequency impedance are analyzed
by system stability criterion. Finally, the effectiveness of power
synchronization control to suppress MMC high-frequency
resonance is verified by simulation.

Keywords: modular multilevel converter (MMC); high-
frequency resonance suppression; power synchronization

control; frequency scanning

B OB A T AR M B (modular
multilevel converter based high voltage direct current, MMC-
HVDC) REHA N SR IRILS: , B8 HORE % 2 i 4 ol
(vector current control, VCC) Y NI [E A4 (power
synchronization control, PSC) DA il i A5 E i i) 47 1 SR s
AT T o R MMCT= A S SRR, 5K

HE&WB: BRAAMAFALAAD (52107113) : @H &
M 2y 2 A FRITAE 2N ) AR B (059100KK52190014)

National Natural Science Foundation of China (52107113);
Science and Technology Project of China Southern Power Grid
Yunnan Power Grid Co., Ltd. (059100KK52190014).

BT RS IR T th ok i B DR R A U . SR
J5 > TSRS BIMMCTE SR R AL T 6w T
-8 5 F GERG E A 0 HL 19 BEL BT MM C e AL B4 A
HEAT oA, AT 2R 8 6 A O IR B AT REYE . ) i
Ao (7 LSRR T 2y 3 ) A5 45 f X i MM LC o SR I 1) A
Kiggia): B2 Ay REIRIN S DR E
s A

0 5|8

Sk fi L GeAk A BRI IT K A A SR A b 5
BTG YL ), [ PRkt B 2o Bk v A R
THARU BRI KR B AR TR K L e R
PSR, TR S B 1 F b B
i P ZR G A S TR g FH ARz o R
HTFMMCIYFCEE £, T EiiigiRIm ek, ™
FHR T H MRS R E B TT. Ik, anfaf i 32k
LI A PR R 0 4 R RS AR L TR B L I (19 A is AT
EL A IR 5 fie g I 1

IR FE N AR e O 2 B L B e s IR B 4 . ol
VUBEA —1 E E I TR 19 28 0 22 G0 I R 4R F s A A4k
fifi B 1 5 MM CBH LA AE = AR IR 58 o5, R A T Bt
FE1.6 Hz[ R AR s BV 5T TR ML
PR DRI B 5 - PR R R W, 518 T 1271 Hz s
RN SR AT TARAE SO A 0 S ) B
B K 1810 Hz 1700 HzAY m iRy v b X
L2 B TR AR S i H P T 250~350 Hzis R, S



536 ESSE

REEXRY

CRE AR

ARG Bk AR . N AR B TR A A e A
PREFAFAT IR, mAE IR G X S i s R = A 1 ™
dpif.

MMC-HVDC Z Gt i B g 5303 4k i Ji (5] 32 50
RPN J5 T s — 7 T T AR R
MMCIE B = s R 28 o5, dES & @R o5 —
T HEH TMMCIFROEGR 2, HIF Ui %
H B AR AR, S MM CHE (= 4 B ™ A 171 B
Je, ks kR G mbidRgt

SRR R SO R i e =% ol B2 Nl )
NN &% LA R MMCTE P i A RELE - SCHR[15728
STAS HIMRGABAS TR, I8 1 Al FH AT
FAA AR E T E R T H R AR . N R 2L
FIHR i P SRS PR 2R 0 s SCHR[16] Z B 1 BiAH 28
BN, @7 T AL MM C =5 40 B (R BT, I
T B 5t S R A A0 30 0 10 i LA 00 ) G = A A
SCHR[ 1710 EET 78 F RS i 6 30715 BRI AN ) 288 25 1) i 30
AN E AR AR CR s SCER[1817EMMC 45 il 45
FA AL 30 T R AR R, B T AR
A R, Rz HaE H TREE R AR R, T
AR At = A BRI

BT R, A SCHE el ik BT S b T
MMCF= A @ s I I ALEE, $ i T —Fh 7 e I 21
S IR RS B AR ) e R g, BITE R GRS
ATV IRINT,  HMMCHE i 77 4 A 14 9 1 FL i 45
(vector current control, VCC) ] o[ 4 a1
(power synchronization control, PSC) DL =5 41
ko PpREDLEEGIEIE R GO T TR, EHT
FEASHEMMMC-HVDCR S . [ BEAS 52 ) &
GRNE 1s1T, AT LMTE RS LA mE IR 45 A L
IREPRIRCR . Befa, ARSCGETEA TR T
EEZET RS g

1 REBEREHH TMMCH S SRV E

Pl 1R sm MM C i B R Se i b e i 1l . [,
u ISR ARG IR Ry Ly B NAS i R S8 0 BB
HUBG Rov Lo 0N 3800 R 58 5 MMC 22 8] 28 FE 25 1)
R BN i (= a, b, o) NS,
i LT APAMMC o AR HL: L AR HLER
Upr LI ARETRMIE R L TRIHCR R4S
H, Horpu g PRI ZR R, ugys g2 TS
HUE. HL.

11 MMCHMIEEEFIE

TEET S BB R RS, BRR . Hids
I AAE AN TEE S 5 (point of common coupling, PCC)
it 1 A RHOBUER T RO BAE R SR WIAERL, AT LR 2
PRI 2 75 B A2 T A5 B 1) 8 AT A5 R0 P B

= +0.5Uy4,
[N ¢

|

: |

I
|
| -
! 1 lpa ipb lpe,
. |
= SM I
B : : I
2 | i I
i Lam  3Larm | 3Lamm |
a

g aaaaa
| |

ip
i —
Lam  3Lam 3 Lam

: v] 5w
ina inb nc
B 1 BimMMCHEREEIMNEAE
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