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Application of general Tellegen’s theorem in retaining-nonlinearity power flow calculation based on
current-influx model

AN Na, LU Bao-chun, LI Bao-guo, CHEN Ming
(Electric Engineering College, Liaoning University of Technology, Jinzhou 121001, China)

Abstract: General Tellegen’s theorem bears a relation to the mathematical models in the physics system, however, is out of relation
to any attributes in the physics system. [t has been applied widely in power system. The perturbation method makes it possible to
calculate in power flow calculation. The second-order Taylor series expansion is used to get a modifying equation in the
current-influx model retaining-nonlinearity power flow calculation. The perturbation method of the general Tellegen’s theorem is
applied to this power flow calculation. New modifying equation is obtained. The method predigests the solving process, and in the
case of keeping no changes on the computational accuracy and astringency, improves power flow algorithm speed and widens the

field which general Tellegen’s theorem can be used.
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Tab.1 Results of power flow calculation

et fREJER IR I~ X Tellegen %
o IR 8] %R{kﬁ JEACHT A xé’ﬁfrw(%z
B /s /R /s /R

1" 0.006 4 0.005 4

30 0.027 5 0.023 5

107 0.576 8 0.484 7

ME 1 HUEH, A" X Tellegen EHEZ 5
FIET S R e M BB R AN B R B AR A
B ISR R T, RTE VB B FTig S . IEEE107
WRARZFERRER S T —IR, WEEEERRT
16%.

6 it

AT X Tellegen EHE N TR EIEL M B
WAEABPEIRE L. BT AEARR T Taylor
ZHEEFNREI M D, BAFNEETRE
Ai+t=(Y +D)Av, FIR/NAE)EESHLHETE
E. XF PQ T, EEBKEREES, RFKME
() F1 JI(v), WA EFHITRRSE, ET
BAOTERERMTER, #—PRE TERR
HEE.

S & 3k

[1] Vander Menengoy da Costa, Martins N, Jose Luiz R
Pereira. Developments in the Newton Raphson Power

Flow Formulation Based on Current Injections[J}. IEEE

Trans on Power Systems,1999,14(4): 1320-1326.

(2] 48, WESD. BRENRK S REBRITE .
M AR, 1998,22(11):39-41.

NIU Hui, GUO Zhi-zhong. Power Flow Algorithm Based
on Current-influx Model{J]. Power System Technology,
1998,22(11):39-41.

(3] B, FRE, BxE —MHIUBMBIREHETE

MR T Tk RS2, 2008, 28(1):10-
12.
KOU Qiu-hong, LI LU Bao-chun.
Improvement of Retaining-nonlinearity Load Flow
Algorithm[J]. Journal of Liaoning University of
Technology, 2008, 28(1):10-12.

4] &FH, X, SXE, % T XTellegenE B R HTE
MAORGPHNAM]. kM RIL X% HERH,
2003.49-50.

LU Bao-chun, LIU Yi, MA Wen-ge, et al. Application of
General Tellegen’s Theorem in Power System[M].
Shenyang: Northeastern University Press, 2003.49-50.

(6] 48, |ES. I XEPRBRIEGTED]. BHERK
B3k, 1998, 22(10):14-16.

NIU Hui, GUO Zhi-zhong. General Tellegen’s Theorem
Power Flow Calculation{J]. Automation of Electric
Power Systems, 1998, 22(10):14-16.

(6] ERX, BWEE. BRBASTARRI]. 2828, 2005,
33(18):27-29. ‘

WANG Zong-yi, GUO Zhi-zhong. Current-influx Model
Newton Power Flow Calculation[J]. Relay, 2005,
33(18):27-29.

(7] BH4, BHE —FMaRBEEMOEREERZER
D1 BAHRLERI BILER, 2001, 13(4):53-57
CHENG Gai-hong, HAN Xiao-qing. A Current Injections

Bao-guo,

Based Load-flow Method with  Minimization
Technique[J]. Proceedings of the EPSA, 2001,
13(4):53-57.

REEHE: 2008-09-26;
E& BT

& W (1983-), *, ML, TEHMAFANE
H BGAEE S5 H 5 454]; E-mail: annaperfect@sina.com

£ A (1964-), B, Hie, #%, HLHMTLEST,
FEHRFOACH) RGLERE HES,;

F%E (1966-), F, #&, AEHALASF, T 25
RACHE) RAQEMEE S04,

#EH#A: 2009-01-06



