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Table 1 Equivalent impedance of simple double
bus power system

5 o B/%  Z 7 Zs

0.0300 0.0045 8 50000 49652  4.7584
0.0300  0.0045 5 50000 49680  3.6479
0.0300  0.0035 5 50000 49747 -0.7560
0.0200 0.0035 5 50000 49780 92519
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Table 2 Distribution rule of impedance

éﬂ % Zr\\ E ZFRE Zl{r‘\\l/ % ZREM,
1 49835  4.7895 0.36 5.0000
2 49796 48721 0.32 5.0000
3 49910  4.7802 0.29 5.0000
4 49857  4.8012 0.35 5.0000
5 49783  4.8654 0.28 5.0000
6 49922 48314 0.39 5.0000
7 49876  4.8043 0.28 5.0000
8 49918 49012 0.29 5.0000
9 49817  4.8812 0.30 5.0000
10 49903  4.7698 0.32 5.0000
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Fig.6 Comparison results of equivalent impedance of
simple double bus power system
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Table 3 Comparison of equivalent impedance of
simple double bus power system

t/s A Z, Zs Zs

0.50 5.0000 4.9998 5.0690 4.9982
1.50 5.0000 5.0016 4.6584 4.8698
1.80 5.0000 4.8632 5.6023 5.3914
2.00 5.0000 4.9971 5.0239 4.9955
3.80 5.0000 5.0032 5.0694 5.0102

SCRVE PP SAE A% 50 55 (A 550 BT 33 Fn Sk
(715 BT , R 315 A UL S R L
by 2 Ffp B 45 R O 3 T LS
42 HEFEEFESHWIERZ

R B UE AR SCT R Sk 1 IR W | 7R L R G
FLH M DIGSILENT / PowerFactory ¥4 £ & 47 KU &
Giny 3 L9 R RGHATO EITAL, R
BT BAS B AR B — A 2 RELR L R A S o S
25 iz i 20 4 S E S B0 T RS B 1 B
FE A SR b Ay xd be0s Hop RIS kAR
ZIEESEOT AL E AR A N,
E,

U= T+ 7 7 | (17)
| B[
Pk_ Z[h_l_ZL ‘RL‘ (18)

Hrb U, P, i 4k s S ES OB R A
DITR ., 7, Ry, 0 0 B 2545 A 31 (1) 67 o BT R
M,z=U/I,
43 EF3NIOTRREENFERIE

B 7 iR 3019 1SRG A
M 18 BB RMLAL B 1) SRR R R G,
B RHLEE R S MW, FEHLIN M AR #8245 5 2 MW,
PR EACRY AR, S RAE RS P
R HL 230 30 kV 3.3kV.0.69 kV, Horb & 0
KALE 5 S5 4 Fiw R Bl bt | B
BIhbs £ 14,

RREGHATT 3 NBEHITHE

a. B0 A. M\ Load, 18] Buss B#EX RFEHITH
Ak rE EE

b. Z.%1 B. M Loady I7] Buse & #EE X R G171 #;



® ® 0 8 & iR B

F£37%

B7309TRARL
Fig.7 3-generator 9-bus system

R4 BEWGERIGESH
Table 4 Simulative parameters of a single
doubly-fed induction generator

BE ST/ He 50 FE T HLBIL 0.0029
e LR/ V 690 I - H B 0.0040
B =/ MW 5 FE T HLAL 0.1250
e R/ (m-s™) 15 L 0.0500
GSC Z /MW 2 FE T H K 2.5

BB E KV 115 EL LA /W 4.81
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Table 5 Equivalent parameters and its
standard deviations

Eth 6]5 5RI‘]/ % ‘ Zth ‘ 6Z 5“// %
1.10450 0.00044 0.03983 0.12189 0.00062 0.40819
1.10463 0.00045 0.04073 0.12198 0.00063 0.41452
1.10493 0.00002 0.00181 0.12250 0.00037 0.24262
1.10492 0.00002 0.00181 0.12261 0.00038 0.24900
1.10519 0.00043 0.03890 0.12283 0.00006 0.03925
1.10375 0.00056 0.05073 0.12288 0.00009 0.05886
1.10405 0.00050 0.04528 0.12314 0.00036 0.23507
1.10380 0.00054 0.04892 0.12321 0.00037 0.24149
1.10400 0.00048 0.04347 0.12323 0.00036 0.23490
1.10400 0.00047 0.04257 0.12341 0.00040 0.26073
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Calculation method of Thevenin equivalent parameters based on

virtual line in phasor space
LI Dongdong'?,YANG Yintai',CHENG Yunzhi*, YIN Rui',LIN Shunfu'?,

YANG Fan'? BIAN Xiaoyan'?
(1. College of Electrical Engineering,Shanghai University of Electric Power,Shanghai 200090, China;

2. Shanghai Higher Institution Engineering Research Center of High Efficiency Electricity Application,
Shanghai 200090, China;3. Electric Reliability Council of Texas,Taylor 76574, USA)
Abstract: Since the traditional calculation method of Thevenin equivalent parameters has the shortages,such

as parameter drift,an identification method of Thevenin equivalent parameters based on virtual line in the

phasor space is proposed. The concept of virtual line in the phasor space is proposed. The linear inter-

section principle is adopted to derive the Thevenin equivalent parameters of power system with small

disturbance. In order to overcome the parameter drift and improve the convergence speed of the algorithm,

the impedance locus circle method is used for data screening. The simulative results of a typical 3-

generator 9-bus system show that the proposed method can effectively and accurately track Thevenin

equivalent parameters.

Key words: parameter identification; virtual line in phasor space; Thevenin equivalent; parameter drift;

stability



