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A Study on Measurement Selection Algorithm for Power System State
Estimation Under the Consideration of Dummy Buses

ok B*-ZF A R
(Young-Hyun Moon - Tae-Shik Lee)

Abstract - This paper presents an improved algorithm of optimal measurement
system design with a reliability evaluation method for a large power system. The
proposed algorithm is developed to consider the dummy bus and to achieve
highest accuracy of the state estimator as well with the limited investment cost.
The dummy bus in the power system is impossible to install measurement meter,
while real and reactive power measurement values are exactly zero. Thus, the
effect on these dummy bus measurements is considered in the proposed
algorithm. On the other hand, P/C model is developed by taking advantage of
the matrix sparsity. The improved program is successfully tested for KEPCO
system with PSS/E lineflow calculated data package.
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Table 4 Resulting comparision table of Measurement Set without considering Dummy Buses

(IEEE 6 Bus)
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144 25 METERA A 4]

Error Covariance
Redundance
Total Cost

.1684E 06/ 9384E— 07
2.818/4.182
154.00/186.00

.8383E—06/.9384E—07
2.636/4.182
152.00/186.00
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Table 5 Resulting comparision table of Measurement Set considering Dummy Buses(IEEE 6Bus)
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Error Covariance
Redundance
Total Cost

.1684E—06/.9384E—07
2.636/4.182
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2.455/4.182
151.00/186.00
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Fig. 3 The Measurement Set result considering

Dummy Buses (IEEE 6Bus)
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Table 6 Line Data(IEEE 6Bus)

deds | dzp gzt AEgeds ARFH oln W
(k+jLpu)  mlEl2(v/2p0) & ¥
1 6 4 0.08 0.37 0.007
2 6 1 0.123 0.518 (.01
3 53 0.723 1.05 0.0
4 52 0.282 0.64 0.0
5 43 0.0 0.133 0.0 0.909
6 4 1 0.097 0.407 0.076
7 12 0.0 0.3 0.0 0.976
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Table 7 Buses Data considering Dummy Bus
(IEEE 6Bus)
2AwF | 4KV 472K 8) PMW)  Q(MVA)
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3 0.8307 —13.3805 27.5 6.5
4 0.9310 —9.9184 25.0 11.0
3 1.02 —2.8636 48.2 23.8
6 1.00 0.0 0.0 0.0
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Table 8

1644 2F RTUAAA | A4}

Error Covariance | .8765E—07/.1966E—07
Redundance 2.8/5.46
Total Cost 670.00/1104.00
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Table 9 In case of considering Dummy Bus(Yeung-Dong Area)

o 1044 3% RTU AA4 244 2% meter A4
Error Covariance " 2811E—07/.2798E—07 .9382E--07/.2798E—07
Redundance | 4.159/5.524 3.397/5.524
i Total Cost 894.00/1110.00 845.00/1110.00
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Table 10 In case of considering Dummy Bus(Ho-Nam Area)
' 1245 2% RTU #1744 2084 HE meter #7]4]
Error Covariance .2620E—07/.2553E—07 .3678E-—-07/.2553E— 07
Redundance 3.712/5.254 2.814/5.254
Total Cost 733.00/1016.00 689.00/1016.00
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Table 11 The processing table of RTU Elimination (Ho-Nam Area)

A 1 2 3 4 6 7 8 9 10 11 12
2ZAME | 443 703 533 542 540 773 541 529 523 524 528 723
g AL dd Al F3 o4 EYTP de oA 3 23 A e AF
E 12 vet AARAHI (A
Table 12 The processing table of Meter Elimination (Ho-Nam Area)
= A AAH ele} o A = A AAH e} W A

1 1 502— >501(1) o1 =P3 A<l 11 p 521 e

2 1 502— >501(2) o] +P3 Al 12 1 520— >513(1) =33 AT

3 1 503— >501(1) AlEF3 Alg 13 1 520— >513(2) S35 ARF1

4 1 503— >501(2) AlFF3 Al 14 1 521—>513(1) 3T AR

5 p 502 ol P3 15 1 521—>513(2) S35 ATl

6 1 504— >503(1) G FNP Al 453 16 p 532 gt

7 1 504— >503(2) G FNP 13453 17 p 531 A

8 1 503— >513(1) Al B5=3 Al B F] 18 p 530 A3

9 1 503— >513(2) A3 Al 19 p 512 o +TP1
10 1 502— >512(1) o =P3 o4+TP1 20 i P 525 3

(11 Adzelelel A4 kel A A, (H3)3= 34L vepd, p: 2AFYAHeE}D
E B 2% 244 RTU 9 vel3 25 (5 3A49)
Table 13 The resulting measurements with RTU & meter candidates(Ho-Nam Area)
2ANE o A &4 2 el E} AZEZAHAZ )L A4 F 2 gt e}
501 SNNAMWN3 501 502 (1), 502 (2), 503 (1), 503 (2) 501
703 (1), 703 (2), 401 (1), 401 (2)
502 YEOSUTP3 % x * * 502
503 SNKNGJU3 503 504 (1), 504 {2) * ., % 503
* . %k
504 YNGKNGNP 504 541 (1), 541 (2) * % 504
402 (1), 402 (2)
512 YEOSUTP1] * 502 (1), 530 (1), 530 (2) 512
513 SNKNGJU1 513 503 (1), 503 (2), 520 (1), 520 (2) *
(ve] Al 521 (1), 521 (2), 448 (1), 448 (2)
520 BUKKWGJU 520 525 (1), * , % 520
531(1), 531 (2), 442 (1), 443 (1)
521 NAMKWG]JU * 522 (1), 522 (2) * * 521
528 (1), 543 (1),
522 NA JU 522 521 (1), 521 (2), 523 (1), 523 (2) 522
524 (1), 524 (2),
525 HA NAM * 520 (1), 529 (1), 529 (2, 525
530 SUNCHEON * 512 (1), 512 (2), 531 (1), 531 (2) 530
532 (1), 532(2)
531 KYE RIM | * 520 (1), 520 (2), 530 (1), 530 (2) 531
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533 (1), 533 (2)
532 KWANGYNG * 530 (1), 530 (2), 723 (1), 773 (1) 532
543 JU AM HP 543 521 (1), 542 (1), *
(Hw]=Al)
401 SNOKCHN3 401 501 (1), 501 (2) 401
402 CHNGYNG3 402 504 (1), 504 (2) 402
442 JEONGJU 442 520 (1) 442 ;
448 NAM WON 448 | 513 (1), 513 (2) 1 448
* D EAEEL AA" 3 ()8 A4S e,
A&t 2708 vje| 24 (DUMMY BUS)-g #ql Hebelel A oiAbol A A9 3l
¢ Error covariances} 7t A odof wjg o fx FAER Abell 9 5le] AY 5 UxE Y
a2 715l [pulel 93 A wlm ma om AZEH AZx, AAu]Fo] AA
=+ ek A 59 A elrld mA 4 o2 A& ddd £ 5% g
2ol Helodx Hrdgon, olz¥ve A 4 (5) Mgl AAl Z2a=02 seg AFHe
29 Faxof weltd RTU = 7 A7E9 A g AAE shde] ssdle Aodge A
AE wefsle] £}, o A F11~¥13 e ARG m gAY Hgygs zA
of 4-E-3}3t, FALAL o},
62 = ¥ 12 ¥
2 dAolAde AHAS £d9 T-malxel
722 el w A (dummy bus)ollE A 7Y A=A [1] Y.H. Moon and Y.M. Park et. al., “Design of
7} B b3l oleld Hulnade] &g i Reliable Measurement Systme for State Esti-
3 ki d 4 e FAAH A4 A2y ES A4 mation,” IEEE Trans. on PS, Vol. 3, No. 3,
shaict. = W& o Fcoh pP. 830~836, August 1988,

(1) Hal2A (Dummy Bus)& 1mejste] &3 [2] Y.H. Moon and Y.M. Park et. al.,, “Optimal
AR de]ES Aoz, AA S Measurement System Design for State Esti-
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