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Evaluation method and application of comprehensive voltage deviation in power
distribution network

ZHOU Yutong', TIAN Pinhui’, ZHU Yongqiang', XIA Ruihua'

(1.School of Electrical and Electronic Engineering, North China Electric Power University, Beijing 102206,
China; 2. State Grid Hebei Tangshan Power Supply Company, Tangshan 063000, China)

Abstract: At present, the relevant standards on voltage deviation mainly focus on the specific time of a single
node, and the evaluation of the overall voltage deviation level of the distribution network is relatively rare. A
comprehensive voltage deviation evaluation method covering the temporal and spatial distribution characteristics
of voltage deviation is proposed and applied. Firstly, the classification method and classification basis of voltage
deviation and evaluation index are described. Secondly, the description method of voltage deviation definition is
expanded after the single reference value is extended to the reference plane. Based on this, multiple comprehensive
voltage deviation evaluation methods considering the temporal dimension, spatial dimension, both spatial and
temporal dimensions and other related indicators to evaluate the overall safety level of the distribution network
voltage are summarized. Finally, the comprehensive voltage deviation and related indexes of the distribution
network in three different configuration scenarios are calculated, and the integrity of the voltage deviation is
evaluated. The evaluation methods and indexes proposed in this paper can intuitively reflect the overall level of
voltage deviation in the distribution network, which can provide reference for further optimization of distributed

power supply and energy storage configuration scheme and distribution network transformation and governance.
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Tab. 1 Voltage grading criteria
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Tab. 2 The basis for classifying voltage deviation index
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Tab. 3 Voltage grading boundary
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Tab. 4 The basis for grading evaluation indicators
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Tab. 5 Voltage qualification rate 1 and voltage warning rate ¢

(%)

A 100 100 100

FS UL AN R RE 05 WL b S e r 19 L E IR
Sk, ARTHE-D oI &N mREES
IR B B 3 5 T 32 B MRS B Stk S R

HRAE LI L T Ml 22 0 TR S, 5 R R b
Sy ATRETE, =RR g ST BC AL I A T A R R
Sy At Ol antE 1 ~ E3 TR,

2025 FFE6H | @i bdl 25



c2k 370 | Theme Plan

T T ,,UT,X\z Z
1067 Y
1.04 XM v [l o7
102 53 ¢ o.’ii?s? "";J"“J“ | ° 4
~ 200453
10O ey 33 i §3§ge;°°'foe.a. IRY:
a 0.98 14541 g;, 8;"%“;’0:05'0'0-‘:("' 17
~ 0.96 ] 23 “ggoo %00 \ | g
g 3, " N 2
I

(%A

|HLE S A

U=l

Bl #Hx12HR2MzBEESS

Fig. 1 Voltage distribution of all nodes at all times in scenario 1
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Fig. 2 Voltage distribution of all nodes at all times in scenario 2
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Tab. 6 Calculation results of comprehensive voltage deviation

SU (%) 0.956 1.191 1.293
S Uyp(%) -6.414 -6.020 -5.755
SU (%) 3.504 5.362 5.674
SU (%) -17.183 -14.380 -13.900
¢ 0.501 0.234 0.189
¢ - - -0.986
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Tab. 7 The graded evaluation results of each index
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