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A multi module parallel broadband impedance measurement device

and its control method
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Abstract: The flexible DC transmission system suffers from broadband oscillation, and traditional impedance
measurement methods have limitations such as strong model dependence, time-consuming single frequency
injection, and poor adaptability to high voltage and high current scenarios. Therefore, this article proposes a
multi module parallel broadband impedance measurement device and its control method. The device consists of
multiple parallel controllable disturbance injection units and fundamental current shunt units. The former

enhances disturbance output capability through modular design, while the latter utilizes capacitive inductive

Y5 B #9:2023-03-15

YEE BRI (1986-) , L, m P AR A5, F 2N ) R EE 54 6], E-mail: 474043150@qq.com,
BEMESE RERN2002-) , 5, 251, 32 B 52 5 BT AR I BT i, E-mail: 1239390286@qq.com.

E ST : 215 A 01 I i F 3R 48 9800k 3 50 1 M (45 : 046000K K 52222037/0400002024030101DD00029).

A5 A R R, BRE , AF T AR BRI IR A S A BT I 2 D M O R T S D] IBUR A A R (T
R L XXXX, XX(XX):1-9.
Citation: LIANG YangDou, LIANG ZhenCheng, LING WuNeng, et al. A multi module parallel broadband impedance measure-

ment device and its control method[J].Engineering Journal of Wuhan University , XXXX, XX(XX):1-9.



2 BBUR 24 (T2 D

resonance to shunt fundamental current, significantly reducing the current stress of the disturbance module and
adapting to high voltage and high current operating conditions. The control strategy adopts proportional
resonance (PR) closed-loop control to achieve precise tracking of wideband disturbance voltage from 10Hz to
1000Hz; The fundamental shunt unit dynamically matches the frequency fluctuations of the power grid through
adjustable inductance parameters to ensure measurement accuracy. The simulation results show that the device
can output wideband disturbances of 1% to 5% of the rated voltage, and the fundamental shunt unit reduces the
amplitude of the power frequency current by about 94%. The measured impedance of the power grid is highly
consistent with the theoretical value. The proposed solution in this article provides a high-precision and highly
adaptable solution for broadband impedance measurement in flexible straight systems.
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Fig.1 Topology structure of multi module parallel broad-

band impedance measurement device
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Fig.2 Control Block Diagram of Broadband Impedance Measurement Device
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Fig.4 Equivalent circuit diagram of impedance measurement device
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Table 1 Simulation parameter table for multi module

parallel impedance measurement device
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Fig.8 Current waveform and spectrum diagram of the fundamental shunt unit under switching
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tion under three operating conditions
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