49 % o 5 1
20213 H1H

@ HERmP B A

Power System Protection and Control

Vol.49 No.5
Mar. 1, 2021

DOI: 10.19783/j.cnki.pspc.200524

BT il R /R 28K B FE 2 B8 B AT 2R W el 2 S H i

WoR, FER, EHRE, REFS

(1. EHeh KFe A TAFRE, L& 200090; 2. 482 Ko XL ERARNSE, @& 40 350000)

T BT FAT R 2O0n Ll AR AL, AP AR SRR TR LA S SO LU T TR Bt %
R, B T A T ORI R IR S SRR K R B AT SO R S B R Tk . B e R Rk B [FUAT
BR[| 2R R, SR M PTRE A . SANBRRE TR . ARG IR R IR EBIE R, fEEAR L ENEANR
ZTi ZMEAMA RIS . ME T A SEHRRTTE, FHRITIESE 1 AR S EANKARYE, DA A M SE b
BATIHOL, HEINTEMREGIERREHE P RESER IR EARENE . 07 B4 RIIE 1 iZI7VE A
R LIER/R SIS WERIE; FATIFAONAL; S H0R

Parameter identification of short parallel double-lines based on a modified unscented Kalman filter

YANG Tao!, LUO Pingping?, GONG Jinxial, HUANG Xingyu?
(1. College of Electric Power Engineering, Shanghai University of Electric Power, Shanghai 200090, China;
2. Fujian Shuikou Power Generation Group Co., Ltd., Fuzhou 350000, China)

Abstract: Becuase short parallel double-lines lines on the same tower are usually not transposition-erection, there is a
problem of asymmetry of the line parameters and difficulty in estimating the parameters. To solve this problem, this paper
proposes a parameter identification method based on an improved unscented Kalman filtering method for short parallel
double-lines lines on the same tower. First, according to the characteristics of short-circuit parallel transmission lines on
the same tower, the corresponding impedance models, admittance models, and measurement equations are established.
Then, based on the measurement error corrections, the measurement values and error variance arrays are corrected online
to compensate for the measurement noise. Compared with other parameter identification methods, the method takes into
account the asymmetry of short line parameters, so it is more in line with the actual operation of the power grid, and the
introduction of measurement error correction can further improve the accuracy and stability of parameter identification.
Simulation results verify the effectiveness of this method.
This work is supported by the National Natural Science Foundation of China (No. 51607112).
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Table 1 Phase-to-phase parameters

TR R RIQ XIQ B/10-6S
a-a 5.95 50.12 10.25
b-b 5.12 48.125 10.25
cc 4.93 44,39 10.25
a-b 2.962 10.212 0.658
b-a 2.962 10.212 0.658
a-c 1.208 7.458 0.592
ca 1.208 7.458 0.592
b-c 2.591 6.615 0.658
cb 2.187 6.615 0.658

*2 LiEEH

Table 2 Parameters between lines

PR FR RIQ XIQ B/10-6S
a-a’ 3.15 2.024 10.25
b-b’ 2.94 1.915 10.25
cc 1.657 1.647 10.25
a-b’ 1.489 2.182 0.592
b-a' 3.945 1.945 0.592
a-c’ 3.18 2.187 0.658
ca 4.678 2.15 0.658
b-c' 1.188 2.184 0.658
cb' 3.486 2.189 0.658
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Table 3 Results of phase-to-phase impedance identification

BN ZIERE % AR EI%
Xaa 51.01 3.189
Xbb 68.524 1.058
Xee 21.541 0.064
Xab 45.244 2.618
Xba 28.018 1.289
Xac 12572 2.186
Xea 98.94 3.981
Xbe 22372 0.388
Xeb 87.284 2.659

4 LEPEITHHRLER
Table 4 Impedance identification results between lines

BN T IRIFARZEI% AT IERZE Y
Xaa 35.752 2.476
Xbb 77.157 3.01
Xee 87.23 2.64
Xab 12.98 0.901
Xba 73.76 2.289
Xac 83.541 1.532
Xea 35.057 2.345
Xbe 87.137 2.932
Xeb 82.101 1.784

<5 tHEMEYHRER
Table 5 Results of phase-to-phase impedance identification

HWMRIBIERZE % BB IEF IR %%

Xaa 12.821 3.564
Xbb 23.842 2.648
Xee 15.684 3.82
Xab 45.125 3.24
Xba 23.812 2.469
Xac 65.912 3.9

Xea 34.028 4.24
Xbe 84.381 0.178
Xeb 65.641 2.78

® 6 LEFEFHRALER
Table 6 Impedance identification results between lines

EWAREERED BB S RE%
Xaa 36.456 1.345
Xob 46.752 3.27
Xeo 38.218 2.67
Xab 25.025 5.752
Xoa 33.722 2.243
Xac 53.642 3.67
Xea 35.138 2.68
Xoe 53.62 3.374
Xeb 45.879 5.733

H1& 3 MR 4 T LAEH, BIEA SRS, Hh
TG MTFAR BRI AR . KRB S
W2 B/ ol T, Bt AT Ak A
2 e VAT &/l g S ST L o 2 <D VA B 27
IS H R AR R . T MUKF 38 3 27 A B &=
MTRE, HAHRIT UKF G, REgsE,
SRHC— MR UKF #EATHEIR, 7R R R4 7 FE I 6 75
KT RREREAL, SR AT MR MR 77 2 . 1T el
K5ME6 TLLEH, ERAMEFEBRAE LT,
IR AT UKF #HREE R A X e ROy S ME 2
ZRVEVE. BRI DRSS, frilar=d:
L, T FRL VA PR £ 5500 £ 100 B0 22 1) MUK 7
i B AR 2 i, 83 5INE R I 7S
ATAME I BABIESE, AT 930/ % 2238 A 7L T
SN, R AR .

HiF 4 FIE 5 WLAE H, R e B 75
RIER 45 SRR R L 3k L I TG S M 75 FR RS SR
il 8 25—, {2 MUKF S8 1T LLORARAE 3 (1R
FEEE . B L SCRTIR By R MR T HE 2> 2 3 =
e 7 7 222 KA R (R SN T JS T 2 A AR
FEGIE NS, A1 x THESE RAUHER . MUKF il 55
BIEEAMERENME S, B R Mz, PHIRZED &,
RETIHE S T HHRRE B AR R 58 I AR,
PRI S IR SIS, RPN —PHR S
wf
5k
30
25
20
15
10
<L
0

X HEULSR 2%

1 I
0 10 20 30 40

R C
4 B Xa #HRER
Fig 4 Results of self-impedance Xaa
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Table 7 Resistance identification results

ZH H BEL A RR 22 1%

Raa 8.182
Rub 7.128
Ree 6.989
Ray 15.752
Rea 7.513
Rac 9.937
Rea 6.54

Roc 13.341
Rety 5.003

< 8 HI#HALER
Table 8 Reactance identification results

ZH FLFTHFIRIR ZE 1%

Xaa 3.501
Xbp 2.648
Xee 4.15

Xab 3.211
Xba 2.469
Xac 3.02

Xea 4.281
Xbe 5.178
Xeb 2.69

9 BERPHRALER
Table 9 Capacitance identification results

ZH LA PFIR 2%
Bax 1.984
By 5.298
Bec 2.967
B 3.752
B 1.243
Bac 4.167
Bea 3.618
Boe 4.924
B 5.703
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Fig. 6 Voltage amplitude and phase angle error
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