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Operation Monitoring and Regulating Analysis
of Three — phase Unbalance in LV Grid

Tang Wei' He Xingqi® Teng Yufei' Jin Dan'
(1. State Grid Sichuan Electric Power Research Institute Chengdu 610041 Sichuan China;
2. State Grid Sichuan Electric Power Company Chengdu 610041 Sichuan China)

Abstract: Aiming at the monitoring and regulating of three — phase unbalance in low — voltage (LV) grid the causes of three
— phase unbalance phenomenon and its influence on line loss are analyzed. Then the shortcomings of two common practices
in monitoring are analyzed that is focusing on the three — phase unbalance degree of the secondary winding of LV transform—
ers and the unbalance degree of electric energy instead of real time power. After that the limitations of the widely — used three
— phase centralized unbalance compensation equipment are analyzed and verified by the impedance analysis of typical distribu—
tion transformer and distribution line. Finally regarding the above — mentioned problems the specific suggestions are pro—
posed which provides a reference for power grid enterprises and distribution network operators in monitoring and regulating of

three — phase balanced in LV grid.

Key words: area line loss; three — phase unbalance; monitoring and regulating; centralized unbalance compensation equip—

ment

e 75 .



43 4 Vol.43 No.4
2020 8 Sichuan Electric Power Technology Aug. 2020

3
0, 0
(
L ) °
FJE - ik
i
— ’
1
1 o °
R IEEE 37
1 0 o 2 o
AP =3PR (1) ' . i
AR B il ———
! ./ .A( 7 . /‘ID724
712 %7\'/ $ 707
> 742 .’I [ ™ 6
| * . * . 720
° i 705 702 I
- 714
1 c "
R 5 C N 729 744 727 703 s
1»725
I I I 0 3FR - Q
1.51 1.51 0 1.51 6.75PR pit
21 1 0 J31 8FR 732 708 09
37 0 0 37 18P°R i 2731
736
1 ® 733
710 p 734
740
6 . . .
) ( 2) " 737 .‘%s 711 ﬁl
2
I, -1, I, -1 1. -1
o= max { ‘ A ave ‘ B ave ‘ C ave } x 100% 2
Ia\e
(2 701 - . A.B.C
SRRV AL, !
N ( 701 )
(2) 0
0; . )e
200% - 702 703 B

76 ¢



43 4 Vol.43 No.4
2020 8 Sichuan Electric Power Technology Aug. 2020
(5 ) ¢ (7 ) 702—703 200% 702—703 67.91%
75% ; 702 705 2 27.80% 4.17% 1
B 702—705 7.75% 2
200% ; 702 713 3.38% 1 4.37 o
A 702—713 2
200% . 702—713 702—703
/% /% /% /%
(702—703 .702—705 .702—713)
1 4.13 200. 00 67.91 7.75
2 2.96 27.80 4.17 3.38
2)
2 o Y o
1
2 o
2: °
3. 3)
:i”t Bl[ - —/@'— i *724
722
712 .tj 707
» o
742 .‘I I 713 704 L4
* . 720
i 705 702 i -
© ® 706
729 744 727 '7[)3 y . .“' i
£725 4( )
28 4
®730 °
, .;2 708 709 f73] 15% 6
736 doss ~ 4( b) o
710 » 734 20
740 s
E
s .";37 738 711 41 glz
3 0
123456 7 8 910111213 1415 16 17 18 19 20 21 22 23 24
o 24 h (a) =HThReh%
LG - 185 o
LGJ -120 20.0%
75 m 1.04. 00%
2 . 2 2 G 23 as 78 ownnBMSET BN R DM
(b) BEERFEE
4
SD 292—1988 ( 4)
»* 15% N
o 1 702—713 2

o 77 o



43 4

Vol.43 No.4
2020 8 Sichuan Electric Power Technology Aug. 2020
3: AB.C
4: A.B.C
4( a) o
3 GB/T 6451—2015 (
3
»7
/% /%
3 2.96 3.38
1.38 3.93 X
3 3 4
> 96%  1.38% JKLYJ.400 m
15% : 3 4
3.38% 4 0.55 . 4 400 m
8~13
3
2 701—702
0.1 m 702—703 200 m
702—703 2
Y 5 5 o °
10kV fed/E®E 380V it I 5:
T > ; 702—703 ( 702 ) o
6.
702—703 ( 703 ) o
2
5 .
5
5
6 702—703
0.19

e 78 o



43 4 Vol.43 No.4

2020 8 Sichuan Electric Power Technology Aug. 2020
4
KW KW (JKLY]J ) e 71) 400 m o
/kVA 0 /mm’ "
30 0.10 0.63 0.102 16 1.910 0.764 8
50 0.13 0.91 0.053 25 1.200 0.480 9
100 0.20 1.58 0.023 50 0.641 0.256 1
125 0.24 1.89 0.018 70 0.443 0.177 10
200 0.34 2.73 0.010 150 0.206 0.082
250 0.40 3.20 0.007 185 0.164 0. 066
315 0.48 3.83 0. 006 240 0.125 0.050
400 0.57 4.52 0.004 2 x150 0.103 0.041 10
630 0.81 6.20 0.002 2 x240 0.063 0.025 11
800 0.98 7.50 0.002 3 x185 0.055 0.022 13
1000 1.15 10.30 0. 001 3 x240 0.042 0.017 11
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