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Fig.1 Flowchart of sag assessment
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Fig.2 Schematic diagram of representative site method
based on sampling concept
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Fig.3 Comparison of site Rysy index
between actual and simulative values
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system sag level assessment
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Table 1 Simulative site index vectors

WA SARFly/ SARFly/ SARFly,/ SARFlinc/ Rasa/

gis Y (Kea)  (Keal)  (Keah)  (Kea™) s Risa
1 078 11.94 2.92 1.05 3.19 0.11 0.74
15 0.70 34.84 17.01 1.97 11.09 0.21 1.17
30 0.65 37.72 16.68 9.46 15.99 0.22 1.34
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Table 2 Site partition and monitor
allocation scheme

T RITIX WG I
1 1,2,5,8,11,13 5
2 3,4,6,7,9,12,14,15,16,21,28 16
3 18,19,20,23,24,25,26 20
4 10,17,22,27,29,30 27

Table 3 Sag level of each partition

R R SARFly/ SARFL;/ SARFls,/ SARFIyc/ Rei/s R

6} ,X ESM (\&—»\ . a,| ) ( Yj—( . a71> ( w—-\ . a,| ) ( W\ . a,1> ASEL/ S ASST
1 0.80 13.99 2.01 0.75 2.07 0.10 0.68
2 071 3554 14.35 2.97 11.24 020 1.12
3 0.68 36.08 17.60 6.31 12.17 023 1.28
4 0.66 38.14 17.07 8.93 15.99 022 1.30
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Table 4 Comparison of monitor allocation scheme
between proposed method and MRA method

e ES W A5 W s
E 3! 1,5,30 3
VEW) 1,2,4,5,7,22,24,30 8
AT 5,16,20,27 4
R A5 W5 7 2 0P A R B KT, RiE RS

HCBE R BR AR &R 40 A B, RSO RS
MRA AR ZEXF g R g 5 £ 6 im, W&
4—6 AT K1, 0.9 p.u. B REBIE BT MRA ¥4 Fr 45 W I 7
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Table 5 Comparison of system index vector estimation error
between proposed method and MRA method

S, T 8 Ui Fic & 7 R 25/ %
RYdets  EhRME - -
ES! EY) AT HEL HE2 KXk
Rysv 0.71 0.74 0.71 0.72 430 0.7 1.05
SARFlqy 3297 K /a 2433%K/a 30.001K/a 3425 /a 2619  8.99 3.89
SARFlL, 13.53% /a 833 /a 12.88W/a 1225 /a 3842 4.86 048
SARFI, 4.83%K/a 3.67%/a  5.13W/a  475%/a 2413  6.03 1.72
SARFlye 12401 /a 833K /a 12.13%K/a 1125%/a 3280 221 9.24
R s 0.16 s 0.13 s 0.15s 0.16 1626  4.67 0.81
Ris 1.05 0.9 1.03 1.02 1436 1.55 2.15
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Table 6 Comparison of average error between

proposed method and MRA method
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Optimal monitor allocation and system sag level assessment
based on sag information
LIN Fang',XIAO Xianyong',ZHANG Yi*,QIU Yutao',WU Danyue’
(1. School of Electrical Engineering & Information,Sichuan University ,Chengdu 610065, China;

2. State Grid Fujian Electric Power Research Institute ,Fuzhou 350007, China)
Abstract: It is an important research topic in the field of power quality to assess the sag level of a network
based on the available monitoring data. The concept of sag information is introduced to ensure the objectivity
and rationality of assessment results. Based on the monitored or simulative information,a site index vector
and a system index vector are constructed to describe the site and system sag level respectively. The
relationship between site index and system index is analyzed and it is proposed to assess the system sag
level by monitoring the representative sites instead of whole system. Based on the site index vector obtained
by simulation,the particle swarm K-means clustering algorithm is applied to partition the sites and recognize
the representative sites. The site index vector of representative site in a partition is used to measure the sag
level of that partition and the statistical method is used to assess the system index vector. The simulative
results of TEEE 30-bus system show that,the proposed method needs less monitors,results in accurate
assessment and has good adaptability to the system fault rate and fault distribution.
optimal allocation; particle swarm K-means clustering;

Key words: sag information; index vector;

representative site; monitoring; power quality; voltage sag
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