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The voltage sags state estimation observability analysis in complicated distribution systems
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Abstract: The voltage Sag State Estimation (SSE) algorithm is a 2™ order curve fitting algorithm using the characteristics of single
power source and radial feeders in distribution systems. The topologies of distribution systems are becoming complicated from
traditional radial mode since more and more distributed generators merging into the grid. Hence the proposed voltage sags state
estimation algorithm can not directly adopted. In response to this question, the SSE observability is defined and modeled in the paper,
and correlative modification method is also proposed from the point of fault current superimposing.
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Fig. 1 A tree system with dual power sources.
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Fig. 2 Superimposing of two voltage vectors
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Fig. 3 One line diagram of complicated distribution system
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Tab.1Voltage Magnitudes of Metered Nodes with Benchmark of

120V for Radial Sestem with Dual Source

W | WA AFHEK B MHE CHEE
EW | WmE 1@ BB Lt
Busl 1 102.407 121.484 121.295
Bus2 2 - 121.456 —
Bus3 3 — — 121.095
Bus5 5 — — 120.940
Bus8 8 95.281 124.858 121.232
Busl0 10 94.932 - =
Bus!l 11 94.899 - -
Busi2 12 — 124.821 -
Busl5 15 — — 121.069
Busl6 16 - - 120.946
Bus18 18 81.254 132451 121.746
Bus20 20 81.063 — -
Bus22 22 — 136.251 —
Bus24 24 - - 122.605
Bus26 26 67.461 143.577 123.501
Bus27 27 67.438 143.585 123.510
Bus29 29 67.443 143.581 123.491
Bus32 32 - - 123.374
Bus33 33 67.341 - -
Bus35 35 85.551 130.011 121.526
Bus40 40 88.399 128.379 121.409
Bus43 43 — 126.588 —
Bus45 45 93,725 - -
Busd6 46 93.685 — -
Bus47 47 96.934 123.883 121.232
Bus48 48 96.912 123.849 121.208
Bus49 49 100.225 122.375 121.269
Bus50 50 103.614 120.943 121.333
Bus53 53 91.128 126.901 121.272
Bus54 54 91.118 126.896 121.278
Bus56 56 91.092 126.867 121.300
Bus250| 250 67.468 143.565 123.440
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Fig. 4 Squared voltage profiles of section 1;, 1; and

corresponding polynomial fittings.
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