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Evaluation of carrying capability of the main grid of multi-infeed

HVDC receiving-end systems

JIANG Xiaoliang', LIU Wanxun', YAN Ge*, SHAO Hongbo', ZHANG Lihua', WEN Yunfeng®

(1.Economic and Technological Research Institute, State Grid Henan Electric Power Company, Zhengzhou 450052, China;

2.College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: With the gradual growth of the number and capacity of infeed DC, the characteristic of “strong DC and weak
AC” in some receiving power grids have become prominent in China, and the operation patterns and stability attributes
have become increasingly complex. This paper considers the adaptability of multi-in-feed HVDC power transmission
systems under normal and fault operating conditions. It proposes a multi-dimensional evaluation index system for
comprehensively evaluating the carrying capacity of main grid frame of a multi-in-feed HVDC power transmission system.
This indicator system can be used to reveal the grid strength, anti-interference ability and resilience level of a multi-in-feed
HVDC power transmission system under three operating scenarios: normal state, failure state and fault recovery process,
to comprehensively evaluate the capacity to carry HVDC of main grid frame of multi-infeed HVDC power transmission
system. Based on the Henan power grid planning data, an application empirical study was carried out, and the weak links
that restricted the capacity to carry HVDC of Henan’ s primary grid were evaluated. The countermeasures for improving the
carrying ability of the primary grid were further given.
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Figure 1  The process of building a multi-dimensional

index system
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Table 1 The power flow safety margin index for important
transmission lines in Henan Province %
W A A A
I 500 kV £k Kb i HRER
BT I
XU P KU A 43

P 1 90.94 71.35
BA—mdh B 90.94 71.35
Wi i FERF—A 40 1 66.15 86.15
AT — 1 10 66.15 86.15
FA—T R 50.48 80.20
FeA—T 1T 50.91 80.36
Bh—r i — i A 14.77 49.13
W 17 e —ik s —13.68 37.85
AR B —AE#B 35.50 97.77
RE— AL 36.32 99.27
o p— 47.34 72.44
B —Eil 1 36.09 51.98
#% B — I 36.46 52.24
i) B — kA 65.26 70.31
e A—T 1 50.48 80.20
e M —T 1 50.91 80.36

xR2

R N AR W RS R 0N 8 500 KV HF &

Table 2 500 kV buses with small short circuit current

margin in Henan Province

RE& 24 PR =M B R /KA L T TR EE R/ 0
BAER 58.48 7.17
B 56.59 10.17
B AR 56.02 11.08
B 54.65 13.25
B 54.01 14.27
BALT 53.06 15.78
BT 53.06 15.78
Bt 53.06 15.78
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Table 3  Grid resilience index evaluation of 500 kV
buses in Henan Province

I A A AR k2 A
ey 3/ (Hz/s) BHEl/s  B0]/s ] /s
PNERRERTT R 1.65 30 10.4 10.1
TR LR 1.33 36 9.8 12.5
PNURNERTRAEI 1.82 37 10.8 10.6
TR U 1.88 42 11.1 11.6
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Figure 5 Schematic diagram of the UHV AC station in
the Middle East of Henan
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Table 4 The power flow safety margin index for important

transmission lines in Henan Province %
W % A P A A

Vi P
— 500 kV 2 R P TSN P R TR B R A 4
R RAFRE BEHE BAFE
MPF—KFET 9094  89.64  71.35  72.10
BA—1% W¥F—3KFEIT 9094  89.58  71.35  71.98
R REAF—IEHET 66.15  67.71  86.15  85.74
FEFF—IEHITL 66.15  67.86 86.15 85.80
FAM—]T®T 5048 71.54 80.20 71.62
FAM—R I 5091 71.78 80.36 68.50
Bh—1% A —iJH 14.77  46.46  49.13 59.51
B BkE—%S —13.68 2458 37.85 7213
AR B — 464 35.50 6443 9777  89.85
H—AEHR 36.32 6271 99.27 89.93
B — B 47.34  54.82 72.44 93.02
OF—#mT  36.09  51.31 51.98 88.46
By OF—IlI 36.46  51.57 52.24 65.41
Wrm B —atE 65.26  78.02  70.31 64.32
FAM—TMT 5048 7154 80.20  88.74
FAM—]TRI 5091 71.78 80.36 88.67
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Table 5 The change of short-circuit current margin index

after adopting the promotion scheme
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