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Fig.1 Schematic diagram for network simplification
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Fig.2 Diagram for double-infeed system
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Tab.1 Results of time-domain simulation with 1™ topology parameters in small system

WEER  Z/Py/A Z/ /K I/Py/ A IViy/ G P/Py/ P/ /K Z/Py/ T EREEHE(%)
MIIF,, 0.779 1 0.739 7 0.788 2 0.743 2 0.790 7 0.753 4 0.8137 10. 00
MIIF,, 0.708 9 0. 666 7 0.712 5 0.671 4 0.7215 0.681 2 0.744 7 11.70

x2 MNREHREHEEZTEER (HISHD)
Tab.2 Results of time-domain simulation with 2" topology parameters in small system
gk Z/Py/ A Z/ I/ I/ Py/H I/iy/ A P/Py/ P/hE Z/Py/E BRIEEIR(%)
MIIF , 0.3200 0.276 6 0.328 9 0.287 2 0.3302 0.294 7 0.3523 27. 44
MIIF,, 0.250 0 0.2115 0.254 9 0.213 6 0.260 2 0.2157 0.289 8 27.02
xR3 NREPBTETEER
Tab.3 Results of three analytical methods in small system
R RIS E % JE H MR BT
A e K4 HINSH 1 WIS 2 SN2 g WIS 2
4
R Eah b h e b

281 B2 28 B2

MIIF,,
MIIF,,

1.0473 1.5115 0.7381 0.2731 0.7816 0.7449 0.3211 0.2783 0.7888 0.7473 0.3279 0.282 8
1.0473 1.5115 0.6719 0.2145 0.7079 0.6776 0.2428 0.2174 0.7139 0.6796 0.2482 0.2205
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R4 RRGPHEBHEEZTESER (RIMSH—)

Tab.4 Results of time-domain simulation with 1" topology parameters in large system

WEER  Z/PyH Z/ /A /Py/ & Ui/ B P/Py/ B P/l Z/Py/To BRI ShHRE (%)
MIIF,, 0.802 1 0.779 3 0.836 0 0. 806 0 0. 868 8 0.8333 0.8376 11.48
MIIF,, 0.9390 0.889 8 0.956 3 0.906 0 0.9759 0.9239 0.946 1 9.68
MIIF 0.3333 0.250 0 0.425 1 0.304 1 0.576 6 0.386 7 0.448 3 130. 64
MIIF;, 0.201 2 0.189 0 0.242 7 0.2215 0.289 7 0.260 9 0.284 3 53.28

RS5 REGPHEBHEZTESR (RIMSHTD)
Tab.5 Results of time-domain simulation with 2nd topology parameters in large system

R Z/Py/H Z/WwE /PyH VwH PPy P/ Z/Py/ T ORISR (%)
MIIF,, 0.7349 0. 698 4 0.7723 0.739 4 0.823 5 0.781 3 0.780 0 17.91
MIIF,, 0.903 6 0.8372 0.9327 0.867 5 0.953 0 0.893 0 0.9220 13.83
MIIF 0.3247 0.248 8 0.424 0 0.3019 0.571 4 0.3822 0.448 0 132. 56
MIIF;, 0.198 8 0.178 3 0.240 4 0.2119 0.288 1 0.256 7 0.273 2 67. 86

R6 RREZGPHBITEHTEER
Tab.6 Results of three analytical methods in large system
R RIPE % I ER MR BT
R Eoe [(Gis EELE S HitSH2 kL2 Wit
BR i b b b
M1 sy sy sy Ty

MIIF,, 1.1660 1.2544 0.7904 0.7185 0.8441 0.8119 0.7861 0.7449 0.8791 0.807 8 0.828 6 0.7402

MIIF,, 1.1304 1.1923 0.8933 0.8454 0.9671 0.9161 0.9479 0.8765 1.0310 0.9215 1.0272 0.8838

MIIF,;  2.6284 2.658 8 0.2717 0.2681 0.4598 0.3237 0.4549 0.3192 0.3080 0.3189 0.3017 0.3151

MIIF;,  1.5910 1.6367 0.2041 0.1978 0.2520 0.2199 0.2490 0.2143 0.2837 0.2207 0.2815 0.2155
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Comparison of calculation methods for multi-infeed interaction factors

MAO Xiao-ming, HE Wei, ZHOU Zhong-jian
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Abstract; The multi-infeed interaction factor ( MIIF') is used to describe the degree of interaction between DC links
in the multi-infeed system. At present, the calculation methods for MIIF are mainly divided into four categories,
namely, the time-domain method, the impedance method, the sensitivity method and the impedance method con-
sidering DC external characteristics. This article first conducts a more in-depth analysis on the definition and com-
puting methods of MIIF. In particular, the impedance method is improved. Then taking a double-infeed power sys-
tem and a 36-bus AC/DC system as the test platforms, the calculation results of the four types of methods are com-
pared and evaluated to clarify their advantages, shortcomings and applicability. Based on these, suitable methods
for different application scenarios in power systems are proposed.

Key words: multi-infeed interaction factor; impedance method; sensitivity method; time-domain simulation meth-

od ; impedance method considering DC external characteristics



