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ABSTRACT: With the increase of the penetration of
renewable energy, the influence of grid connected converter on
the dynamic and stability of the power grid is becoming severe,
such as low inertia and wide-band oscillation. This paper
discussed the problem of transient synchronization stability
(TSS) which is closely related to the nonlinear dynamics of the
synchronization unit of the converters. Firstly, the inherent
relationship between the TSS of the VSC and angle stability of
synchronous generator (SG) had been revealed by investigating
the similarity of synchronization mechanism between VSC and
SG. Secondly, the instability mechanism, analysis method and
stabilization control regarding the TSS issue had been
comprehensively reviewed. Thirdly, the challenge of TSS
studying was summarized, the generally application-oriented
stabilization method was proposed, and further synchronization
issue for future research was prospected. The general method
of TSS is concluded in this paper, which provides reference to

applications and future research.
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With the increase of the penetration of renewable
energy, the influence of grid-connected converters on the
dynamic and stability of the power grid is becoming
severe, such as low inertia and wide-band oscillation.
This paper discusses the problem of transient
synchronization stability (TSS), which is closely related
to the nonlinear dynamics of the synchronization unit of
the converters.

Firstly, the instability phenomenon is simulated
through a grid-side converter of a full-capacity wind
turbine, as is shown in Fig. 1. The voltage drops at ¢=1s

and restores to its normal value after 140ms. It is shown

that the instability of the VSC is caused by the LOS of
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Fig. 1 Loss of synchronization of the grid-side converter of

a wind turbine

PLL, which has been found and studied by many
previous works. Therefore, this paper reviews the
instability mechanism, analysis method and stabilization
control regarding the TSS issue.

Secondly, the intrinsic similarity of the
synchronization mechanism among VSCs with the state-
of-art controlling methods and synchronous generators
(SG) is

understanding the GSS of the VSC by introducing the

found, which lay the foundation for
same classification system of the rotor angle stability.
The cause of instability is classified into three categories:
static instability, small-disturbance instability and
transient instability, which are corresponding to lack of
synchronous torque, lack of damping torque and laying
out of region of attraction, respectively. Each instability
mechanism is explained by reviewing the present
articles.

Next, analysis methods are summarized. The static
and small-disturbance instability can be analyzed well by
the traditional linear methods, whereas the transient
instability cannot be quantitively ana lyzed by classic
EAC method. So far, there isn’t an appropriate method
for this kind of instability, but it is still worth studying
due to highly academic value. The stabilization methods
are also summarized.

Finally, the challenge of TSS studying is discussed,
the generally application-oriented stabilization method is
proposed, and further synchronization issue for future
research is prospected, which, hopefully, might give
inspiration to researchers to continuously study this
issue. The general method of TSS are concluded in this

paper, which provides reference to future exploration.



