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Abstract

In recent years, with the deployment and implementation of the “double carbon”

strategy, China’ s power system is in the key period of energy transformation. With the

rising proportion of renewable energy generation, the power grid is becoming hollow.

Because of the renewable energy grid connected converter lack of the advantage in

synchronous generations’ strong voltage and current resistance, this feature has a

profound impact on the transient voltage stability of power system. Meanwhile, due

to the reverse distribution of energy and load in China, the transmission loss of

electric energy is very large, and help by the large capacity, cross regional and

long—distance transmission capacity, the HVDC system has been developed

vigorously, which has made important contributions to the successful implementation
of the strategy of “national networking” and “west to east transmission”. However,
the current power system presents the characteristics of “strong DC and weak AC”
With the increase of new energy generation, the power grid strength of AC system
continues to decline, which has a profound impact on the transient voltage stability of
the connected DC transmission system. Based on this, the paper studies the transient
voltage stability and the measures to improve the stability of HVDC transmission
system based on PSCAD/EMTDC electromagnetic transient simulation software

under the background of ” strong DC and weak AC ” of AC/DC hybrid system.

The main research contents and innovation results of this paper are as follows:

(1) Determine the Strength of AC / DC transmission system based on short

circuit ratio / effective short circuit ratio index

Firstly, analysis of the mathematical model and system structure of DC

transmission system, as well as the structure and control strategy of converter station
are introduced. Based on the idea of Thevenin equivalent circuit, the short circuit
ratio index and effective short circuit ratio index of AC / DC system are derived
which are used to judge the power grid strength of AC system and as an important

index to judge the stability of DC transmission system.

(2) The effect of different reactive power compensation equipment on the

stability of transient voltage of the system is studied

In view of the shortage of dynamic reactive power support capability in AC/DC

hybrid system, the system structure and reactive compensation mechanism of

different reactive power compensation equipment are analyzed, and the advantages

and disadvantages of each equipment and the configuration economy are introduced

The reactive response equations of the sub—transient and the transient characteristics
of synchronous condenser are derived

111

(3) Analysis of the transient voltage stability of DC transmission system based

on PSCAD simulation software

The simulation model of LCC HVDC transmission is built in PSCAD simulation

software. Various types of faults are set up at DC transmission/receiving terminals
respectively, and the transient voltage stability characteristics of DC transmission
system under different fault conditions are studied. The influence of short circuit ratio
of different AC systems on the stability of DC transmission system is studied under
the same short circuit fault. The power transmission characteristics of DC line are
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analyzed when the commutation failure and blocking fault occur in DC transmission

system. The effect of different reactive power compensation equipment on the

transient stability of DC system is compared

Keywords: HVDC transmission system, Transient voltage stability, Short circuit ratio, Dynamic reactive

power compensation
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