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Abstract: The voltage stability problem of load center threatens the safe operation of Hunan power grid due to the un-
balanced distribution of loads and sources, especially after integrating with =800 kV Qi-Shao UHVDC transmission
line in 2007. In this paper, the relationship between the transient voltage and angle stability is analyzed. In addition,
the voltage stability is also analyzed for power grid integrated with UHVDC in the aspects of the effective short circuit
ratio (ESCR), static voltage stability and load characteristics. It is shown that the sensitive spot, weak spot of volt-
age stability and the UHVDC links location are all located in Xiangdong power grid. The ESCR can be increased by
shortening the electrical distance of the internal structure in Hunan power grid. However, the voltage sag would be
more serious when suffering a large disturbance. The voltage stability level of Hunan grid can be improved effectively
by reinforcing the connection between Hunan and Central China power grid. Since the grid structure cannot be

strengthened within a short period, the transient voltage stability level of Hunan power grid can by improved by de-
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creasing the short circuit capacity of Heling substation or optimizing the parameters of UHVDC inverter station.

Key words: voltage stability; effective short circuit ratio (ESCR) s Hunan Power Grid; ultra-high voltage direct current

(UHVDC) ; parameters optimization
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Figure 1 Sketch of Hunan 500 kV power grid
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Figure 2 Power angle curves in transient stability mode
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Figure 3 Power angle and voltage curves in
transient instability mode
R1 G aPAH AT LR F
Table 1 Power angle change rate of generatorsin
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Table 2  Static voltage stability margin of

UHVDC receiving end %
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Table 3 Average voltages comparison of

500 kV buses at 1 s after failure
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Figure 4 Simulation curve of transient

voltage instability in substations
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Table 4 Reactive power increments of

generators after a failure
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Figure 5 Sensitivity analysis of induction motor ratio
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Table 6 500 kV short circuit capacity near

converter station
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E i 1l U 2R Ml e
1 36 963 39 809 — —
2 37 500 40 546 1.5 1.9
3 39 700 43 583 7.4 9.5
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Figure 6 500 kV bus voltage of Shaoshan converter station

after fault in 3 different operation modes
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Figure 7 Effects of decreasing short circuit

capacity in Heling
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Figure 8 Effects of commutation failure

parameter optimization
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