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Total transfer capability assessment of HVDC tie-lines based on

frequency stability of the sending-end grid
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Abstract : The interconnection between asynchronous power systems can promote the consumption of clean energy and
the optimization of resources by high voltage direct current (HVDC) transmission systems. However, the frequency
stability problem becomes a potential threat to power systems, which can be considered as a major challenge of the
sending power grid. A novel total transfer capability assessment model (FTTC) of HVDCs is proposed by taking into
account the frequency stability of sending-end grid. Considering the inertia/reserve requirements and {requency stabil-
ity constraints of the sending-end grid, the model can produce maximum acceptable TTC of HVDC tie-lines. Moreo-
ver, a optimization model of the HVDC tie-line operation is developed by considering the coordination of the HVDC
corrective control and the generation trigger after contingency. Finally, a case study of the modified RTS-79 system is
used to verify the effectiveness of the proposed method.
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Figure 4 The TTC comparison of three HVDC tie-lines
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Table 1 Initial/actual power imbalance, HVDC tie-lines
corrective actions and generation tripping amount MW
WE  aPbo apbd APIS, AP, apwt

t 667 357 50 60 200
L2 667 357 50 60 200
t3 727 417 50 60 200
ty 727 417 50 60 200
ts 727 417 50 60 200
tg 727 417 50 60 200
t7 649 339 50 60 200
tg 649 344 50 60 195
ty 649 339 50 60 200
tio 649 339 50 60 200
L1 649 339 50 60 200
ti2 649 381 50 60 158
t13 649 339 50 60 200
Ly 649 339 50 60 200
t1 649 339 50 60 200
t16 649 357 50 60 182
ti7 649 339 50 60 200
t1g 649 339 50 60 200
tiy 649 339 50 60 200
t20 649 339 50 60 200
tg1 649 341 50 60 199
to2 649 347 50 60 192
tos 649 374 50 60 165
tay 649 339 50 60 200
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Figure 6 The RoCoF comparison of two models
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