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Transformer-customer identification method in low voltage station with high

proportion distributed photovoltaic based on fusing spatial-temporal information

LU Chunguang', WANG Chaoliang', LIU Wei', SUN Yi*, JIANG Junting’
(1. State Grid Zhejiang Electric Power Co., Ltd., Hangzhou 310014, China;2. School of Electrical and Electronic
Engineering, North China Electric Power University, Beijing 102206, China)

Abstract: With the high proportion of household distributed photovoltaic access in low-voltage distribution system and the expansion of
customer scale, the accuracy of the traditional transformer-customer relationship identification algorithm based on the principle of voltage
correlation and the principle of energy supply-demand balance can no longer meet the requirement of low-voltage station. To tackle these
obstacles, a two-stage household variable relationship identification algorithm integrating spatial-temporal information is proposed. Firstly,
the spatial location information of customers and transformers is extracted for identifying the transformer-customer relationship based on
the maximum power supply range of transformer, and the results were utilized in optimizing the initial input value of the next stage. Subse-
quently, according to the time series of energy consumption of transformers and customers, a time-sequential incidence convolution model
based on the principle of energy supply-demand balance is established to realize transformer-customer relationship identification in low
voltage station. Simulation results demonstrated that compared with the traditional identification algorithms, the proposed method shows
significant advantages in improving accuracy in identifying transformer-household relationships and reducing computational complexity.
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Fig. 1 Transformer-customer space distribution of low-

voltage distribution system
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Table 1 Identification results of first-stage transformer-

customer relationship

ARSI RrR U PRy — BBl

S g el el £/%
1 7 13 35
2 2 18 10
3 6 14 30
4 5 15 25
5 9 11 45
6 3 17 15
7 5 15 25
8 8 12 40
9 4 16 20
10 12 8 60

P 1R, 8 B — B Bemdy AR S AR R, 1
WEFI 204> 75 DXAZ e T 206 359020 m] RO HT P
(Al E 2 D) LA R AR U P P (F & X)), MR 56
— B BeAT RO S5 IR, B = W) A E AR R Tk



110 B %ok E M

$26%

I SREIB A AR b RIS R A A ¥ A B (L, 25 T
RE B b5 1 0k oK B fl 01 s 45 2R 1) B 2 DI
HEATEE B Bl 5 XM AR S AR IR, 45 2 A TR
ZERART R P, Ho, @ B R R R
FE 1, F 2 MBI 0.

LR AR OGS IS R S R PUIA R BT [ ok
WA P AR 5 USRI R B B 728 5 2
PUNES R 53 5N 2 18 3 FE 4 577, i A 2.
P 3 5141 4 1 oA m] Jn , Rl g 25 0 R R I B B A2
KA HIRES A RARTHUER R, > & XN R
RABMII B . PR R U RE KT R X
FLANER 2 s AR E 2 TG 26 im L9 P DR
A REH L R PE Sl R, SR T A OGP SRS Y
PSR SCRI AR SUIMERR AR 74.5%
BEAI , AR T B R T AR S B sl it P e

I P AR SC R AR SR R B MBI B 22 S AR R
TR IERA R 1k 94.5% RS A 2 3k

II|IIIIIIIII||||IJI i

WIIII |
. IIIII
s | |

i
/T I

1 20 40 60 80 100 120 140 160 180 200
P i

B2 BREEXUEREAEXRIAMNERRN

Fig.2 Heatmap of voltage-related clustering identification
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Fig. 3 Heatmap of incidence convolution identification

results
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Fig. 4 Heatmap of two-stage identification results
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Table 2 Comparison of accuracy rates of transformer-

customer relationship identification algorithm
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