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Table 1 Weight of critical measurement and condition number of R™ 2 H of IEEE-14 bus system

B2 1073 10—¢ 103 102 107t 1.0 10 102 103 10t 10°

Py 6 305.63 1994.69  632.94  206.93 84.78 61.71  115.01 354.94 1119.67 3539.78 11 193.48
Py 4336.64 1372.33  437.00  147.75 72.58 61.71 86.28  256.11  804.88 2 543.70 8 042.41
Py, 1579.23  500.11 160. 65 68. 33 62. 09 61.71 61.67  170.23  537.76 1 700.37 5 377.07
Py 1228.18  388.53  123.42 62.13 61.73 61. 71 70.55  221.89  701.30 2 217.59 7 012.61
Py, 4003.72 1266.64  402.29  133.32 67.51 61.71 61.24 99.92  307.75  970.88 3 069.42
Pen 3 956.84 1 251.81 397.71 132.23 67. 61 61.71 61. 21 86.06  270.52  854.95 2 703.44
Prg 2 833.00  895.96  283.59 90. 83 61. 86 61.71 61.73 98.33  308.22  973.94 3 079.66
Qs 6881.12 2176.60  690.25  224.35 88. 45 61.02  111.77  344.61 1 086.98 3 436.44 10 866.71
Quo 4783.98 1513.70  481.44  160.91 74. 63 61.02 80.74  238.01 737.55 2 362.32 7 470.32
Q2 2 484.34  786.10  250.16 86. 62 62.15 61.02 60.92  100.41 317.33 1003.43 3173.13
Qs 1537.77  486.39  154.18 61.84 61. 05 61. 02 61. 01 166.02  524.79 1 659.46 5 247.90
Qus 4 482.06 1417.83  449.88  147.47 68.75 61.02 60. 40 87.75  268.83  847.97 2 680.27
Q511 4513.41 1427.77  453.18  148.97 69. 50 61.02 60. 31 75.06  236.14  746.36 2 360.07
Qs 2 602.65  823.10  260.53 83. 50 61.10 61.02 61.07  105.81  331.75 1048.31 3 314.78

Y R Y6 R (AL 10-5~105 B, R 2 H (4R PFB.
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Table 2 Weight of non-critical measurement and condition number of Rf%H of IEEE-14 bus system

2 1075 1074 1073 102 1071 1.0 10 102 103 10¢ 10°

P, 62.10 62.10 62.10 62. 08 61. 90 61.71 81.51  215.05  666.52 2 103.44 6 650.27
p, 64.18 64.18 64.14 63. 82 62. 24 61.71 135.79  419.76 1 324.39 4 187.14 13 240.62
P, 62. 08 62. 08 62. 06 61.93 61. 66 61.71 67.29  165.53  513.49 1 620.82 5 124.53
P, 60. 01 59. 88 58.74 54.34 51.51 61.71 188.51 594.82 1 880.58 5 946.79 18 805.36
Py, 61. 80 61. 80 61. 80 61.79 61.76 61.71 79.35  206.67  638.71 2 015.08 6 370.72
Ps, 61. 67 61. 67 61. 67 61. 67 61. 67 61.71 62.11 70.23  174.85  544.79 1 720.36
Py 396.62  395.11 380.86  291.99  133.97 61.71 50. 64 72.89  202.09  631.26 1 993.80
Py, 2 417.50 2 069.00 1 079.84  377.87  128.86 61.71 51.12  128.75  398.06 1 255.94 3 970.72
Q 61. 37 61. 37 61. 37 61.35 61.19 61. 02 79.62  209.84  650.38 2 052.53 6 489.36
Q 63. 05 63. 04 63. 01 62.75 61. 44 61.02  132.71  410.28 1 294.48 4 092.58 12 941.68
Qs 61- 41 61. 40 61.39 61.27 61. 00 61.02 65.82  160.56  497.85 1571.35 4 968.15
Q 57. 99 57. 87 56. 84 52. 84 50. 25 61.02  186.66  588.97 1 862.08 5 888.29 18 620.32
Q12 61. 09 61. 09 61. 09 61. 09 61. 06 61. 02 77.41  201.34  622.15 1 962.80 6 205.47
Qs 60. 97 60. 97 60. 97 60. 97 60. 98 61.02 61. 44 70.14  177.53  553.75 1 748.85
Qur 356.30  355.00  342.74  265.19  124.19 61.02 53. 06 82.52  234.30  733.38 2 316.80
Qo 2 337.07 2025.17 1084.38  382.61  130.08 61. 02 52.03  135.48  419.91 1 325.22 4 189.87

Y - 2 RO 4 4 S BRI 0 B 10—~ 10° i, R 2 H B9 K

XBEWHHFREENRZENFTSHENM
EFX, 35 1, RATH W R P IE . R E W A A
EREWREMITHER RELRMATREN T
EZMBENUMGITREN T Z, NERAANEIRET
REMTT B RBEXBENHELRX —FN
HELBIW, EFHF R G TRBENNWBERR, 5]
BHBEREENARAMTELBEFEARENE
5, X SRS i A ok B B O B AR R T s A T
SZRARXF. LhE, KEEIKBEARF, AEF
AT SRAER, RBHZRKEAR, W HR
B2 B ) £ A B 2 I T B -3 B Wi, T ERCES
B i 2P BE 78 B A B T 45 R

T P b4, SRS T 65 R B v A BOE
FoRE T , 2% SCHR H 32 B 90 ASU{E O 3 R

a. JERBEWMBERBE LB EHE,
B AT 820 0 B2 w0 O B WU, DA T 38 A T 45 R
BT B A L SR S B BE AR R e R R, WIS
LR/ REMHE.

b. REBEW, FieRLEREW,EREEBUEN,
RERMEN, BAEHENEE N, REEER
B b X IR EAE R K AR/ B E B
1B 398 O B0MEL, PR D R R B W AR, RS AG
THHBERER Y.

4 &iE

AR 45 R B T P A B AR E 0 SER RS
TARREZE, @ DB ISR EWAE, (T
ERABRENERE, ARSI RENNEHEZE

BR, A SCHIBEFE B UIE S T X 3RS AG T s B fE
ERAAFKE W, RKERWKEREHFWSHN
ETR, R B RS PUERS E o, R R
W W BUE , A2 AR T 45 R w18 . R A SR
H B 25 T 22 0 UM 0 B S Y , S S B B 9 e AL M 4
BLE U BE , AR B RS R P TR BB
HAUE , BB 17 i SC IR A4 TH BUE B 8 1 5 T
S5 R MEWR 1 2 1] ) i 3

8% X W

1 F/REE(Yu Erkeng). B ] RGRE A5 (Power System
State Estimation). b & : /K # B 1 i IR 4t (Beijing:
Hydraulic Power Publishing Company) ,1985

2 Gouvea P S, A Simoes Costa A J. Critical Pseudo-

System State

Measurement Placement in Power

Estimation. In : 12th Power Systems Computation
Conference. Dresden: 1996

3 WX, AHKFE, X AR, F (Gao Zhongwen, Zhou
Suquan, Liu Youbin, et al). Z FBTHE XA R B HE
W K 7= A th & W {E 9 77 B (The Methods of Bad Data
Detection and Pseudo-Measurement Supply Based on
Power System Operation Pattern). B 1 & 4 B 3h 1k
(Automation of Electric Power Systems),1995,19(6)

4 ZEE,EHM,FHH,% Qi Bijun, Xue Yusheng, Gu
Jinwen, et al). B JJ RGUR AN M W B ST IR AR
B (Status Quo and Prospect of Power System State
Estimation). B JJ & % B 3 & (Automation of Electric
Power Systems),1998,22(11)

5 Monticelli A, Murari C A F, Wu F F. A Hybrid State
Estimator: Solving Normal Equations by Orthogonal



14 ® 0 £ 4 H @

Transformations. TEEE Transactions on Power

h(x,)),H(x) REMRBHRE HERE, RADT
Apparatus and Systems, 1985, PAS-104(12) B,
6 Amerongen Van R A M. On the Exact Incorporation of J(x) = [Az — H(x,)Ax "R~ [Az — H(x,)]

Virtual Measurements in Orthogonal-Transformation

(A5)

Based State Estimation Procedures. Electrical Power & .
Energy Systems, 1991, 13(3) E?%%Eiﬁﬂ%%ﬁ ORBREIN Ax BHT AR

7 3K %3k (Zhang Xianda). 55 4b 3 o (9 & #E AR (Linear YA
Algebra in Signal Processing). b X: B 22 H AR %L Az — Hc(x,)Ax = 0 (A6)
(Beijing : Science Press),1997 Bk, (A BH

pﬁ- i A J(x) = [AZNC - HNC(xO):]TRg(%[AzNC - HNC(xo):]
KERMHMEXEHITERBENRD (A7)

" " HI, A T (x) BN, A
e U4 8 B 5 AT R 5 M 5 A= 3 (e B oo RlAne (AB)

T.HAORGREMITHEN BTSN,
Hp D) (xdne = [Hie (o) Ry He (x5) 7!

z=hx) +v (A1)
EH zREWNKRE;h(x) RELBENRERE; FIE, Ax RIEER (A6) BRI,
vy RIRERE ;x BRREZTE. 7 M T DR S AR B B A6 T x 5 88 B Il A A
REMIHER x REEFR. B R TR,
Jx)=[z—h&X)]'R ' [z—h(x)] (A2) HHhx5R'ER,BWMEHEz S R 7%

BRF/DE) x,

BT HTA CX R K@EN,NC X5 3k K
BN RBEVHRENT TUARBHOREERR
fEiHE x, SR

R, REMITREFZHEMEN AT REFE
B5 R Tk,

5 E TR, R B W B BUE AS L B R A
HHERER REZEEETHER RETEMHT

2c—hc(x) =0 (A3) HIREMENMAITERMRKE.
R, HAR KPR K -
J(x) = [zne — bne () "R [zne — hnc(x)] 5ZE2,.3. 8L, IEBB,TZHARFT QAL IEZAER
(A4) At b )RR BESHELE,
] %, ) ¥

ZAFRARREHNT BHARL LK,
BB, F, &R, AEIRTF, ZZAFE ) RAABIT
ST BHAR.

R Ik,
é\xo%xﬂﬁ%—ﬂM{E,MZx—xo,Az=z—

A NEW CRITERION OF DETERMINING MEASUREMENT WEIGHTS
IN POWER SYSTEM STATE ESTIMATION

Li Bijun', Xue Yusheng®, Gu Jinwen®, Han Zhenxiang'
(1. Zhejiang University, Hangzhou 310027, China)
(2. Nanjing Automation Research Institute, Nanjing 210003, China)

Abstract: Numerical stability and veracity of estimation are important aspects in power system state estimation.
Conventionally, the measurement weight is determined according to its veracity. This method is beneficial to veracity of
estimation, but may be harmful to numerical stability. This paper analyzes the situation that changes of measurement weights
affect the numerical stability. In order that changing weights of critical measurements doesn’t reduce accuracy of estimation to
improve numerical stability, the paper puts forward a new criterion of determining measurement weights. In the light of the
new criterion, weight of non-critical measurement is determined on the basis of measurement accuracy, and, weight of critical
measurement is determined to improve numerical stability. Weight of non-critical measurement is the reciprocal of its
variance. Weight of critical measurement is the average of weights of other measurements. As a result it can coordinate the
relationship between veracity of estimation and numerical stability. It is demonstrated in the appendix that veracity of
estimation has nothing to do with weights of critical measurements.
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