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An improved effective short circuit ratio of multi-infeed AC/DC power system
considering shunt capacitors
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Technology, Wuhan 430074, China; 2. China Electric Power Research Institute, Beijing 100192, China)

Abstract: Multi-infeed effective short-circuit ratio (MESCR), which can reflect strength of the AC system as well as the
influence of DC systems interaction, is an important index for analysis and evaluation of multi-infeed AC/DC power
system. This paper theoretically proves the limitation of the existing MESCR on evaluating the influence of massive shunt
capacitor compensation, and then proposes an improved multi-infeed effective short circuit ratio (IMESCR) to take the
impact of the shunt capacitors into account by converting the capacity of shunt capacitors to inverter station of HVDC.
Case study is carried out based on New England 39-bus system to analyze the influence of capacity and location of the
shunt capacitors on MESCR and IMESCR, respectively. The simulation results indicate that the proposed IMESCR is able
to describe the strength of AC/DC power system more accurately than MESCR. Finally, the feasibility and accuracy of the
proposed IMESCR are validated through simulation study of Zhejiang power grid.
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Fig. 2 Relationship between short-circuit current deviation

and shunt compensation capacity
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Table 1 Calculated value of MIIF with different

shunt capacitor capacities
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Table 2 MESCR results of two different cases
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Fig. 3 Schematic diagram of converting shunt capacitor’s

capacity of one node to another
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Table 3 Results of MESCR and IMESCR of two DC

termination with different shunt capacitor capacities
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Mvar  HEEC MESCR  IMESCR  MESCR  IMESCR
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50 0 2.71 2.60 2.67 2.55
100 0 271 2.58 2.67 251
150 1 2.71 2.56 2.66 2.48
200 1 2.70 2.54 2.66 2.46
250 2 2.70 2.53 2.66 2.42
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Fig. 5 Variation of MESCR and IMESCR of two DC

termination versus shunt compensation capacity
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Table 4 Results of MESCR and IMESCR of DC termination
Bus-35 with different capacitor locations
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e BN ik uE A
SRR
Z:IN \ 0 2.66 2.59
Bus-1 0.077 0 2.66 258
Bus-3 0.170 0 2.66 2.56
Bus-15 0.281 0 2.66 2.54
Bus-24 0.360 0 2.66 2.52
Bus-23 0.519 1 2.66 2.49
Bus-22 0.653 1 2.66 2.46
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Table 5 N-1 simulation results of all cases and their

differentiations from Casel
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