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Abstract: With the expansion of power system and the continuous enhancement of coupling between the transmission
network and the distribution network, the distributed state estimation of large-scale systems has become a research
hotspot. Aiming at the communication delay problem of data exchange in the calculation of the transmission and distribu-
tion interconnected power system, we propose an transmission network broadcasting mechanism-based asynchronous
state estimation (TNBM-based-async-SE) method for transmission and distribution interconnected power grid. First, we
remodel the state estimation problem of the transmission and distribution interconnected power system, and introduce the
traditional synchronous algorithm (sync-SE). Next, we establish a mathematical model for the asynchronous mechanism,
and improve the traditional asynchronous algorithm (async-SE) based on the mathematical model. By introducing the
transmission grid broadcast mechanism, we propose the TNBM-based-async-SE algorithm. The algorithm proposed has
higher convergence speed and computational efficiency with less sensitive to parameter settings than traditional asyn-
chronous algorithm, and can adapt to parameter changes. Experiments show that when communication delays exist, the
proposed TNBM-based-async-SE algorithm can reduce the time cost compared to the synchronous algorithm and the tra-
ditional asynchronous algorithm, and is more robust and has engineering practical significance.
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Table 2 Performance comparison of the three algorithms on

case TN30DN20
ik FEE CPEH RAOM R
& /s /s Fls
sync-SE 9.00 2.131 2.131 —
async-SE 24.29 2.710 1916 0.721
TNBM-based-async-SE 10.35 1.784 1.357 0.224
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Fig.7 Time cost of sync-SE, async-SE and TNBM-based-
async-SE on case TN30DN10
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Table 3 Performance comparison of the three algorithms on

case TN30DN10
o SFEEA PR RO HRRIE
W I5t/s /s Fs
sync-SE 8.00 1.955 1.955 —
async-SE 20.44 2.228 1.596 0.547
TNBM-based-async-SE 9.32 1.594 1.107 0.246
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Mk A

F AL SHRF 3.1, 3.2 75/ DN B fifE R
Table A1 Information of DN cases for section 3.1, 3.2

DN f¥5 MATPOWER *1{f) DN 545 475 TN HE B I p/ms afms
1 casel36ma 11 100 20
2 casel18zh 12 75 15
3 case85 13 50 10
4 case74ds 14 25 5
5 case69 15 100 20
6 case22 20 75 15
7 case28da 21 50 10
8 case33mg 22 25 5
9 case34sa 23 100 20
10 case38si 24 75 15
11 caseS1ga 25 50 10
12 case51he 26 25 5
13 case69 27 100 20
14 casel41 28 75 15
15 case74ds 29 50 10
16 case85 30 25 5
17 case94pi 19 100 20
18 casel18zh 18 75 15
19 casel36ma 17 50 10
20 casel41 16 25 5

F A2 XRET 3.3 Fif¥ DN HEIEE
Table A2 Information of DN cases for section 3.3

DN J¥ & MATPOWER 1) DN 51{5 44 TN 0 2 4 wims ofms
1 casel36ma 11 100 20
2 casel18zh 12 75 15
3 casel6ci 17, 18, 19 50 10
4 case74ds 14 25 5
5 case22 20 100 20
6 case28da 21 75 15
7 case33mg 22 50 10
8 case34sa 23 25 5
9 casel6ei 16, 30, 29 100 20
10 case69 27 75 15




