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Parameter design method for the impedance adaptation branch of an inverter to suppress
resonance in new energy grid-connected systems
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Abstract: With the development of a high proportion of new energy grid connection, the resonance of new energy grid
connection systems has become a potential factor affecting the safety and stability of new power systems. Because of the
complementary characteristics of wind and solar resources in the time scale, the time-sharing and mutual aid of system
damping can be realized by adjusting the grid-connected characteristics of the inverter. Aiming at the parameter design
problem of the inverter impedance adaptation branch, an optimal design method is proposed. First, the output impedance
expression of the inverter with damping complementary control is derived, and the influence of the damping coefficient
on the output impedance is analyzed by combining the amplitude and phase of impedance, and the primary design method
of the damping coefficient is proposed. Subsequently, the relationship between the impedance of the power grid and the
damping coefficient is analyzed from the perspective of system stability, providing a basis for optimizing the damping
coefficient. To address the limitation of fixed damping on control, a damping coefficient adaptive damping
complementary control is proposed, making the control more flexible and effective. Finally, the accuracy of the
impedance adaptation branch parameter design method and the effectiveness of the damping coefficient adaptive
algorithm are verified through simulation and experiments.
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based on damping mutual aid control
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Fig. 2 Grid-connected system circuit topology for grid-connected

inverters and impedance adapters
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mutual aid control strategy
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adaptation capability
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Fig. 5 Three-dimensional diagram of Ry;,q.; amplitude under

different damping coefficients

300

250

200

150

100

50

3000
2500
1500 2000
S [Hz

6 FEFHRFEET Riou IRIEHI =4EE

Fig. 6 Three-dimensional diagram of R;,4.» amplitude under

0 1000 Rinode M AEL

different damping coefficients



-78 - B 2GR 54

model B AL g3 1L R RriE AR, HAEIBL
T NAAAE BT 5 84T T mode2 A 2\ 1%
AR ESAE BB VG A S BLIE P e Retk,  H4BHJE &
HOG ORI, AR 54 H BT AE B IR AEZ AP 50T

B 7 25 1 BH 0 P 1 O 0 30 A 5% FHL 97T
Zmoder WIFARE=HER] . FHJE REUH K E—E L]
s Z s PARBLARACANK, TEVE DR IE L JE AR AZ
R, DISLBHIE RECAGETCIRIE K

FAIE/©)

WiZ/Hz Zmode L

B 7 TREMEEREET Znoe BIAH=4E
Fig. 7 Three-dimensional diagram of Z,,4., phase under

different damping coefficients

2.2 BHIKITRIZ

WRIEL L, Cv Hyv Hy Ky FEFA
TERSHEVIRSE, RN T Z, (5)
ek A 45 2 P Bl AR T A 30AR 28 4 FH 4T
Z. (R, FZ_(R,,s) » HILAS B AL bR B
JERELR, « YIALFR A £, AL bR FH JE TR
HBCE AN = 4EE . BT BHJE REC i FH BT
SEMA, TR SV (MU IR B P I B 518 I BH e R 2L
FHAR IS H O TR T o

ZREPI R TAER U AR S AL B R oL, FHFEST
I3 WIS BT A 25— H R & R G Fa e 1, A2
SEVE IR BRI 85 Z, (5)/ Z,,, (s) 2 75905 2 25 2 1R )
ol iz (s) It R O H BT . 4
HT7E HL X BT 1 L RA SO I 2 1 A 28
Hrks B, % BT e B8 ) BHAT0E BC SC B BB R 2L R, AR
kit . ZETHREIE 8 Fin.
2.3 BEIRITE

T E BT, 456 FREIS 24 U i &
BC S BHJE REUL R, S ERTH T7

WS WARER I, — SR VPR IS AR 818 1T
T model B, —HRBEITHYLE TIET
mode2 # . PCC M MSERIT Z, o, B2
JERHR, , XM BT K9,
Bl 10 AL 11 430052 BHJE R BOEEL 5210 A1 20 BFAS
[F) HL I BEL 7T 22 0 ) S A B 3 2 Nyquist 28 K

BEEEINYN

'

| W2 R W ZiaR) |

v

| cwmewmmsn-eE |

v

| avme s

v

| VIR, |

v

\ ST ZAMIS RS Ra s PE \

I

| owswnt |

E 8 FEiUBEC X S HIRITRIZEE

Fig. 8 Impedance adaptation branch parameter design flowchart
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