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Abstract

Abstract: To satisfy the security and stability control, transient and steady state analysis of power system,
it is necessary to ensure the accuracy of the estimated parameters. A method of parameter identification
in power system based on Lagrange multiplier and measurement method of residualis proposed through
analysis of measurement residuals. A two-step approach for parameter identification is introduced.
Based on Lagrange multiplier method, using thestandardized Lagrange multiplier corresponding to the
parameter error the parameters with errors can be judged by the size relative to the threshold and can
bedetected and identified automatically. The residual vector of measurement redundancy is used to
estimate the errors of the network parameters, which is based on the deviation component formed in the
course of decoupling matrix of measurement residual errors of the measurement equation. The
simulation on IEEE 14 bus system proves that the algorithm is correct and effective.
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Abstract:To satisfy the security and stability control, transient and steady state analysis of power system,
it is necessary to ensure the accuracy of the estimated parameters. 4 method of parameter identification in
power system based on Lagrange multiplier and measurement method of residualis proposed through
analysis of measurement residuals. A two-step approach for parameter identification is introduced. Based
on Lagrange multiplier method, using thestandardized Lagrange multiplier corresponding to the parameter
error the parameters with errors can be judged by the size relative to the threshold and can bedetected and
identified automatically. The residual vector of measurement redundancy is used to estimate the errors of
the network parameters, which is based on the deviation component formed in the course of decoupling
matrix of measurement residual errors of the measurement equation. The simulation on IEEE 14 bus
system proves that the algorithm is correct and effective.
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Tab. 1 Comparison of simulation and state estimation results
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6 1.07 1.073 -0.003 -14.221 -14.039 -0.182
7 1.062 1.058 0.004 -13.36 -13.347 -0.013
8 1.09 1.082 0.008 -13.36 -13.372 0.012
9 1.056 1.06 -0.004 -14.939 -14.868 -0.071
10 1.051 1.058 -0.007 -15.097 -15.145 0.048
11 1.057 1.066 -0.009 -14.791 -14.871 0.08
12 1.055 1.062 -0.007 -15.076 -14.989 -0.087
13 1.05 1.054 -0.004 -15.156 -15.219 0.063
14 1.032 1.036 -0.004 -16.034 -15.776 -0.258

http: // www.china-simulation.com

* 2968 »

Published by Journal of System Simulation, 2017



Journal of System Simulation, Vol. 29 [2017], Iss. 12, Art. 4

W29 W 12 Vol. 29 No. 12
2017 4£ 12 A PR, A BT R B H o A AR 22 1) S H00 R Dec., 2017
112 N 5 Sy RTS >
ol ~ 4.2 B E R ERPRS A7
; 1.08 - A . N R
Sk VAN [ 5 SRR RGBS AR, 3
2190 A A FRR A .
02 F VARN\DP —
Lo s DA A RIS — TR A a5 1
A IRA R4
) r . . N e - .
= — it DY Be (EFER K 4 P A5 LB
i LTS G 15911822 /5 , AR/ — Tk
= ol R R TR (R
= 14t SRR
s )M C: A SCH N SRR ZEHHIUy
S S TE (PR A
B3 7RO RARE G 45 S 0 R L3 — il fiA
Fig.3 Comparison of simulation and state estimation results 2 1.10 - ﬁf”i”
£ f\ﬁ; HiHEC
o £ 105 Y N
A T IRUESTHRE e, ASCHENR 50 ASEAT z }{g‘ ™

1.00 N '/
-

HERF TARASAIHIR, RO P % £ K

wEATEAUR, nX(34). 0BT 6 8 10 12 i
1 & BP=% R51

EZWZ;JYSi—yEJ (34) E{ +f’r‘f‘i”§A

= oo —4 - T‘?L .B

o N BB VG AR, ysi R i AT 2 ~ e

[ FhL SRR CHL£0) PO D7 ELAET, s h 885 7 AN AT g0 ,/K¥h

PRI GHE F )Rt - = P

Kl 4t B THE 50 ANBEALIIZAT s B BT 6 s 10 12 1

FEL PR (V1489 (i 2 AU A8 DA P9 B 22 o 7T LA R

Tt ASSCHEIPRAS A T ARl ARG AT 1 Lo SHEBEIARIIE

19. ree Kinas or state estimation results

A, T 44 LR (5 P PR P B30 22 0 ’

HORSBL, AR ROREREL - M 5 o BATE B0 B~ TR A
2 0007, S BT SR B MO IS 22, S AR P A b ol
20 M FRBEAEL U (R P o ARTTT, RUPITRREH ik,
ook UV VAN LY, FIEHT 145 TE 28 SR 0 oL PR A 1R 0 A 54 (i
= oo | U FEARK, BTEME EA AL 2
- 0‘0020 g IL() IIS E;f_)!uél;ﬁijﬂ 3l5 4I0 4L5 5‘0 43 {gﬁﬁ%%iﬁm“ﬁ
-y DU 2 2 AT 5 A RIH A5 (AR 5
5 018 | :"‘.‘”."”" I By BN 5% 10%. 20%5F1 700 (KA X5 2
= o01e VI YA N .
£ o1 MWW JE B E A K AR5 o FTLLF H, ASSCHE )
= | | Al AN
e L DT I e 2 S DA 2 6, S AP S )

05 10 15 20 25 30 35 40 45 50 \E‘ko lﬂﬁﬂ“ﬂjﬂu%ﬂj, %ﬁ@}ﬂﬁ‘]?’ﬁﬁﬁéﬁﬁﬁﬂ“,

WG

K4 RS VR SR I 1 22
Fig.4 Average deviation of state assessment results

Prggth ik S B = K

http: // www.china-simulation.com
* 2969 »

https://dc-china-simulation.researchcommons.org/journal/vol29/iss12/4
DOI: 10.16182/j.issn1004731x.joss.201712004



Zhi et al.: Parameter Identification Method Based on LagrangeMultiplier and M

529 %5 12 3 RGN B Vol. 29 No. 12
2017 4F- 12 J] Journal of System Simulation Dec., 2017
F2 th 4-5 RLHISH RIS (A 4 %3 |EEE118 ¥5 5 R4 S HR IR 4
Tab. 2 Estimation of reactance with applied error on line 4-5 Tab.3 Parameter identification test results of IEEE118 bus
b5 FENRZE SR AR ABIEE B IEE A system
o Figt 2 iy I s (NN
il %  pu.  WREM sa g T B S
1 0.04 5 0.042 0.26 2 D{gjp uﬂ % : WJ%/O/ b
u. IRZEI%
2 0.0379 10 0.0418 0.74
3 00336 20 0.040 9 287 rsq7 0.0125 5 0.0131 0.41 0.0132
4 0.012 6 70 0.026 7 36.57 1305 0.014 8 5 0.0156 029 0.0156
P X45 N U °
X37.39  0.1007 5 0.105 8 0.22 0.106 0
RS S EB TS EOT TYHRIR,  ves 00254 500266 020 00267
. tps0s  0.9120 5 09567 034 09600
BoR MR 43 VNG
6 R T ILAUNEL: PRI 1L AR T Gom2 oss ooz2a
W TS E it i 22 5 BRI, AR A riest 00437 10 00482 091 00486
BLFE SR N 5% 10%F1 20% 1% 253X 3 Ffrlik it o Y57 01206 10 01331 069 01340
[ 6 PRI R RS AR T e D00 T AT Ae s
o . Xa7-30 0.0349 10 0.0385 085 0.0388
E@Ym”ﬁt%%jﬂ%ﬁﬂ%éﬁﬁ‘ E‘J%Zi/)j/fgo ﬂu%ﬂj ’ ZIK tt37—38 0841 5 10 0928 3 072 0935 0
SOFEFHE S EAAR R RIS HIY res 00206 20 00251 271 00258
ARMGHIRRIRE, SEOREHORE L, e 00390 20 00475 268 00488
Xeo-77  0.080 8 20 0.0981 292 01010
i 451'(5) SR Xezgs 0.118 4 20 01441 261 0.1480
§ 4.0 — HiIn10%ix%E X963 0.0309 20 0.0376 258 0.0386
g% 33~ HM20%RE L torea 07880 20 09570 284 0.9850
wim 3O T
L 231 A
sx 291 6 4R
2
0:00 B T s ! ASCARARESA T PSRRI B T — M &R
Wotda & GEIA 4 AL MBI, W 20K
B 6 15T AE M R 2 FORNE IESHORZE  BINEATEF R E N &
Fig.6 Relative error of correction values TWEESHAES, T Ll AZKRIN R EZSE, B
TR WRIEESHAE: RIS PRI IR HR I R E S
5 |EEE118 i R R GRS LR e T

SO P A T IEEE118 Y AR SE
B D RIES HOR ZE RS R AHETME . A% R S

L BEALHEE R 10~ S8t AT 2 H0R 22 RN

LRI o ZREE DT x. ARTRBSHLPT x, AR R A
ALt MARL RN 3 Fron, o BRI RS,
AL DL ABEALISAT A AR 25 J 0 St 4t
THREEME . W RLR H, ASCT5Ar IEEEL18 1 AN
RGirh, RGN R FISH06E IR 75
K Lt AN IR B (3 22« BRBLIS AT # AR 1
LN, RefE kR ELAR E HdE AT S B

e, AR AR b T DUt AN R s s F R
5RO A% (A 2 1) e, R0 R v ) e 2
R AR ST BT = A PR AR 22 2 s A T, A 3 2
HOEE 1% 7V RS o DR S DR 1 v 1 I 17
TR FEE R T B AN TR e 8, 1717 HL BB = 5
FORZENHFIRE I o [RIIN, 1% 57548 |IEEEL4 5 14
RE |EEE118 7 R4 FHHT T EIGAE, 45
BRI T SR R . B R MR B R 2
PR — b L Y f A ek e i, 0 K RUARE Ha, oY
FLET PR AT e S ISt , A SCRT R U vk A
AREIFER] T — I BAE, HAE A I 75 i —
1 N FHAHES BT

http: // www.china-simulation.com

Published by Journal of System Simulation, 2017

* 2970 «



Journal of System Simulation, Vol. 29 [2017], Iss. 12, Art. 4

5529 5 12 \ol. 29 No. 12

2017 4E 12 A PR, A LTRSS RN AR 2 1K S BN Dec., 2017

5%1@ Wuhan: Huazhong University of Science&Technology,
2005.

[ 3k, Sedcfle, SKAADL 55 SURBIER SRR (g1 gregRl, 5okiT, 4G, %, 35T WAMS/SCADA

(2]

(3]

(4]

(5]

(6]

(7]

G SRR PRI R 3], b B AL DR 2= 4Rk
2013, 33(10): 43-49.

Guo Ye, Wu Wenchuan,
Application of the Power System Network Parameter
Error Identification Based onLagrange Multiplier
Method[J]. Proceedings of the CSEE, 2013, 33(10):
43-49.

FRAN. HET BN IRIEN ) RE MBS HOR AL
T[], BACHL 5, 2009, 26(2): 14-18.

Song Xiaowei. Estimation of Parameter Errors in Power
System Network Based onlLeastSquare Method[J].
Modern Electric Power, 2009, 26(2): 14-18.

U, BACE, KPR BT RN TS EL Ik
H 2 LS BRI A 9E[3]. AR, 2013
30(3): 49-53.

Li Jinwei, Fan Youping, Zhang Yining. Study on
Parameter Identification of Station Induction Motor

Zhang Boming, et al.

Based onlLeast squares Class Algorithm[J]. Modern
Electric Power, 2013, 30(3): 49-53.

AR, FEE, M. BT L-M R R G HE
LM B INERIER]. T PE L ), 2012, 35(6):
1-6.

Li Lingfei, Li Huimin, Liu Songkai. Research on Pvwer
System Nonlinear Parameter IdentificationMethod
Based on L-M Method[J]. Guangxi Electric Power, 2012,
35(6): 1-6.

RS, 2SR BT 2 Tude vk [nl AR )k i A 20
LS EOHE IR B8 L[], RS L, 2015,
27(8): 1687-1696

Shi Zhenwei, Ji Zhicheng. Novel Method to Identify
PMSM ParametersBased on Multiple Linear Regressive
Models[J]. Journal of System Simulation, 2015, 27(8):
1687-1696.

MM, BRAS, EFXME, & TR RERVE VR
LR R G S0 R 2 0] RV H 2R,
2014, 26(7): 1511-1516.

Gou Xiaolong, Zhang Jie, Wang Jiasheng, et al.
Parameter Identification Method of Steam Turbine and
Its Speed Governor SystemBased on Particle Swarm
Optimization[J]. Journal of System Simulation, 2014,
26(7): 1511-1516.

2. BHRGRSATHD]. 5l Erh RO
2005.

Wang Zhenyi. Power System State Estimation[D].

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

TR 0 M SRR S T[] I RGBS
2008, 32(5): 1-5.

Chen Xiaogang, Yi Yongjiang, Jiang Quanyuan, et al.
Network Parameter Identification and Estimation Based
on Hybrid Measurement of WAMS/ SCADA[J].
Automation of Electric Power Systems, 2008, 32(5):
1-5.

TALIR, PNER, AL, S TR
SO ZHAG U TTVA[I]. T E RHL TR AR AR, 2009,
29(1): 7-12.

Ning Liaoyi, Sun Hongbin, Wu Wenchuan, et al. State
Estimation Based Branch Parameter Estimation Method
for Power Grid[J]. Proceedings of the CSEE, 2009,
29(1): 7-12.

Celik M K, Liu W H E. An incremental measurement
placement algorithm for state estimation[J]. IEEE
Transactions on Power Systems (S0885-8950), 1995,
10(3): 1698-1703.

Golub G H, Van Loan C F. Matrix Computations[M].
2nd edition, John Hopkins, 1989.

Di Piazza M C, Luna M, Vitale G. Dynamic PV model
parameter identification by least-squares regression[J].
IEEE Journal of Photovoltaics (S2156-3381), 2013, 3(2):
799-806.

Zhu J, Abur A. ldentification of network parameter
errors[J]. IEEE Transactions on Systems
(S0885-8950), 2006, 21(2): 586-592.

WEAR, W RGORSM T T R E R HF 5T [D]. B
#: VU RAZIE K, 2005.

Huang Yanquan. On some subjects in power system state

Power

estimation[D]. Chengdu: Southwest Jiaotong University,
2005.

Liu WH E, Wu F F, Lun S M. Estimation of parameter
errors from measurement residuals in state estimation[J].
IEEE Transactions on Power Systems (S0885-8950),
1992, 7(1): 81-89.

BZRTE, sRER, SomEat, A5, BT RN TRk
M RS2 B R L [J]. RS H AR, 20183,
25(8): 1726-1729.

Shan Dong-sheng, Zhang Pei-giang, Wu Yao-wu, et al.
Simulation of Parameter Identification for Gun Control
System Based on RLS[J]. Journal of System Simulation,
2013, 25(8): 1726-1729.

http: // www.china-simulation.com

* 2971«

https://dc-china-simulation.researchcommons.org/journal/vol29/iss12/4
DOI: 10.16182/j.issn1004731x.joss.201712004



	Parameter Identification Method Based on LagrangeMultiplier and Measuring Residual Error
	Parameter Identification Method Based on LagrangeMultiplier and Measuring Residual Error
	Abstract
	Keywords
	Recommended Citation

	/var/tmp/StampPDF/eEiOGysl6T/tmp.1688107323.pdf.vGRyC

