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Research on Improving Fault Ride Through Capability of Grid-forming Converter Under
Extremely Weak Grid and Severe Fault Condition
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ABSTRACT: This paper studies the influence of conventional
fault ride through strategy on the stability of VSG large
disturbance under extremely weak grid and severe grid voltage
dip condition. First, the grid-forming characteristic
characterization model of VSG under conventional fault ride
through strategy is derived theoretically. On this basis, the
concept of fault ride through feasible region is further proposed
in considering the conditions required for successful fault ride
through. The feasible region defines the application range of
the conventional VVSG fault ride through strategy in the case of
different severity level faults. In addition, to solve the problem
that conventional strategy cannot ride through different severity
level faults successfully, this paper proposes an enhanced VSG
fault ride through strategy based on dynamic current-limiting
voltage control unit. With the flexibility of near-area reactive
power and far-area voltage control, VSG can effectively
improve its support ability to grid voltage while limiting
short-circuit current effectively under extremely weak grid
condition. Finally, simulation is constructed in PSCAD/
EMTDC, and the effectiveness of the proposed control strategy
is verified.

KEY WORDS: grid-forming technology; virtual synchronous
generator (VSG); fault ride through; extremely weak grid; large
disturbance stability
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The virtual synchronous generator (VSG) type
Grid-forming technology with external characteristics of
voltage source and good weak grid stability has received
extensive attention in the industry in recent years
because of its advantages of providing inertia and
voltage support, and will be an important guarantee for
the safe and stable operation of “double high” power
system.

This paper first derives and establishes a kind of
large disturbance model for Grid-forming converters
based on virtual synchronous generator under
conventional fault ride-through strategies. This model
characterizes the synchronization characteristic with
grid, and voltage support properties of grid-forming
converters during symmetric grid faults period in very
weak grid. Based on this model, the constraints for
successful fault ride-through are established from two
dimensions, grid synchronization, voltage support.

Subsequently, the concept of the feasible region of
grid-forming converters during fault conditions is
proposed to quantitatively assess the capability of
grid-forming converters to successfully ride through
various degrees of grid faults under different strategies
and fault ride-through parameters, as shown in Fig. 1.

Furthermore, to address the issue that conventional
fault ride-through strategies cannot successfully ride
through all fault scenarios, this paper proposes a novel
integrated voltage control method. On this basis, an
enhanced VSG fault ride-through capability
improvement strategy is further proposed. This strategy

offers advantages such as the flexibility of near-area
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Fig.1 Diagram of Grid-forming characteristic characterization
of VSG under diffrent faults

reactive power and far-area voltage control, autonomous
grid synchronization, making it widely applicable. While
limiting short-circuit current, this strategy effectively
enhances the support capability of grid-forming
converters in very weak grid.

Finally, some simulation scenarios are constructed in
PSCAD/EMTDOC to verify the feasibility of the proposed
the VSG feasible region and the effectiveness of the
DLVC-based fault ride-through strategy in filling the
dead zone of traditional fault ride-through strategy under
very weak power grid strength and limiting current
amplitude of 1.5pu condition. The simulation results
demonstrate the correctness of the proposed VSG
constrained operating area and the effectiveness of the
DLVC-based fault ride-through strategy in filling the
dead zone of traditional fault ride-through strategy. The
simulation results show that compared with the
traditional fault ride through strategy, the enhanced fault
through strategy proposed in this paper is more suitable

for very weak grid scenarios.



