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Fig.1 Schematic diagram of unevenly distributed
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Fig.2 Sampling distribution of each grid under

density deviation sampling method
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Fig.3 Flowchart of number selection of monitoring
nodes and assessment method for system index
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Table 1 Grid division results of index data

based on adaptive merge
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value under different assessment methods
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Monitoring node number selection and assessment method of voltage sag system index
XIAO Xianyong,TAN Yaou,HU Wenxi, WANG Ying
(College of Electrical Engineering,Sichuan University, Chengdu 610065, China)

Abstract: Accurate evaluation of voltage sag level is the premise of understanding and improving voltage
sag. Although IEEE Std 1564-2014 has provided recommendations for the calculation of voltage sag system
index, considering that the actual power grid cannot install monitoring devices at all nodes, how to deter-
mine the monitoring node number and propose an assessment method suitable for non-uniform data is an
unsolved question. Therefore, the determination method of monitoring node number and sampling method is
studied. Considering the uneven distribution problem of actual power grid monitoring data,an improved den-
sity biased sampling method is proposed. Based on the error margin index, the analytical formula for the
number of monitoring nodes is established to meet the requirements of different given errors. Based on the
sample data of monitoring nodes,the mean value method is used to calculate the estimated value of system
index. Simulative results of IEEE 188-bus system show that the proposed method can not only retain the
voltage sag information of original monitoring data in the sampling process,but also can obtain the estima-
ted value of monitoring node number required for assessment based on the given errors. Compared with the
existing assessment methods,the proposed method has smaller assessment error.

Key words:voliage sag;system index;number of monitoring nodes;density biased sampling;assessment method
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Fig.A1 Relationship curve between estimation error and number of monitoring sites

% A1 IEEE 118 15 R R LGHY Resv EHAREE R
Table Al Rgswm site index results of IEEE 118-bus system

Rip=t Resm R Resm R Resm
1 0.8122 41 0.7880 81 0.8043
2 0.7889 42 0.7859 82 0.8084
3 0.7888 43 0.7413 83 0.7934
19 0.7944 59 0.8009 99 0.8097
20 0.7545 60 0.7612 100 0.8032
21 0.7149 61 0.7998 101 0.7622
38 0.8140 78 0.7885 116 0.7697
39 0.8057 79 0.7853 117 0.7889
40 0.8335 80 0.7912 118 0.7723

e Resm NARL1H .
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Table A2 Estimation error and grid division number of proposed method under different values of 7

AR S E T TR 2% W A% I o3 B
0.1 1.17 1
02 0.80 1
03 0.78 2
0.4 0.48 2
0.5 0.42 4
0.6 0.42 5
0.7 0.42 5
0.8 043 12

0.9 0.42 19
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