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VOLTAGE SAGSPROFILE ESTIMATION FOR POWER DISTRIBUTION SYSTEMS
WANG Bin, PAN Zhen-cun, XU Wen-yuan
(Dept. of Electrical Engineering, Shandong University, Jinan 250061, Shandong Province, China)

ABSTRACT: In recent years, the need to characterize the
feeder-level power quality performance has emerged. This is
driven by the interest to compare the PQ performance among
utility companies or among various feeders. Since it is
impossible to measure the sag level a every node of a
digtribution feeder, estimation of sag characteristics a un-metered
nodes becomes necessary. For meeting the need, The concept of
voltage sags profile estimation and the practical method based on
a least-square algorithm are proposed to ded with this problem.
The proposed method achieves the sags profile estimation with
fault phase judging and fault path searching. One of the potentia
applications of the proposed method is to caculate the feeder
power qudity performance indices such as System Average RMS
Frequency Index (SARFIX).

KEY WORDS: Power quality; Voltage sags; Sags profile
estimation; Distribution system
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Tab.1 Voltage magnitudes of metered nodes with
benchmark of 120V for simpleradial network

1 BHGEMERINE

A
g AUEH B HILER O
1 133.247 104.923 84.263
2 - 87.952 -
3 - - 79.621
5 - - 82.498
8 130.922 85.356 86.181
10 139.671 - —
11 123.089 - -
12 - 95.858 -
15 - - 81.973
16 - - 85.919
18 125.761 82.730 76.451
20 124.495 - —
22 - 71.206 -
24 - - 75.569
26 134.121 81.201 80.709
27 120.621 73.885 78.764
29 126.586 86.175 76.760
32 - - 63.346
33 124.733 — —
35 134.497 74.814 70.893
40 121.893 65.773 67.901
43 — 76.336 -
45 133.043 - —
46 139.181 - —
47 122.610 76.782 72.704
48 123.476 62.981 70.792
49 134.784 73.572 71.620
50 133.611 78.209 65.982
53 129.248 80.216 70.361
54 122.482 92.967 76.453
56 130.182 94.231 74.221
250 137.681 80.773 81.010
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Tab.2 Contrasts of estimation values
and measurement data

A Hdh A MR BAIfME — CHIHE
i Eait] [ [ [
4 A THE - - 79.621
DAE - - 78.317
6 A THE - - 82.498
=AE - - 78.206
7 A THE 127.487 96.194 84.887
Al 121.088 82.035 74.939
9 A THE 127.487 - —
AE 120.766 - —
12 A THE - 85.356 -
=AE - 79.523 -
13 A THE 127.487 88.437 83.299
Al 120.859 75.956 69.649
14 A THE 127.487 - —
AE 120.553 - —
17 A THE - - 81.973
LAY - - 69.517
19 A THE 127.487 - —
AE 120.325 — —
21 A THE 127.487 77.757 77.837
LAY 120.484 67.632 63.224
23 A THE 127.487 77.757 77.837
Al 120.468 67.630 63.196
25 A THE 127.487 77.757 77.837
LAY 120.440 67.641 63.186
28 A THE 127.487 77.757 77.837
LAY 120.440 67.641 63.186
20 A THE 127.487 77.757 77.837
LAY 120.440 67.641 63.186
2 A THE - - 80.709
AE - - 63.133
2 A - — 83.299
FAE - - 69.578
a1 A THE - 65.773 67.901
AE - 61.918 60.291
4 A THE 127.487 70.221 71.748
Al 120.377 60.998 60.285
a A THE 127.487 70.221 71.748
Al 120.348 60.539 60.539
52 A THE 127.487 88.437 83.299
Al 120.859 75.956 69.649
55 A THE 129.248 80.216 70.361
Al 120.859 75.956 69.649
135 A THE 127.487 75.179 75.404
WA 120.471 65.642 61.982
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