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Fig.1 Topology structure and voltage vectors of system
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Fig.2 Combinations of voltage vectors
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Fig.6 Experimental results of current loop
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Transient voltage stability analysis based on speed-voltage coordinate plane
LI Ziheng', WANG Kang',LI Qi',LI Li',XIN Huanhai’
(1. State Grid Shaanxi Electric Power Co.,Ltd.,Xi an 710048, China;
2. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)

Abstract: As for the transient voltage stability problem caused by the induction motor type dynamic load,
an analytical method for transient voltage stability problem based on speed-voltage coordinate plane is pro-
posed. The stability boundary of the induction motor type dynamic load on the speed-voltage coordinate
plane is described. The accelerating and decelerating state of induction motor can be directly judged accor-
ding to the relationship between the operating point of motor and the stability boundary on the speed-
voltage plane, and the voltage instability mechanism of the induction motor type dynamic load caused by
the transient process after the disturbance can be well explained. By comparing the relationship between
the operating point of the induction motor and the proposed stability boundary on the speed-voltage coor-
dinate plane, whether the system voltage is stable can be judged. The simulation examples of the single-
machine infinite-bus system and the two-area four-machine system verify the effectiveness of the proposed
analytical method.

Key words:transient voltage stability;stability boundary;induction motor;stability analysis;speed-voltage coor-

dinate plane
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Visual dual-vector modulated model predictive control method for
permanent magnet synchronous motor
GUO Leilei, WANG Pengshuai, LI Yanyan,CHEN Yafei, JIN Nan
(College of Electrical and Information Engineering,Zhengzhou University of Light Industry,Zhengzhou 450002, China)

Abstract: In order to solve the problem of large current harmonics in the conventional single-vector model
predictive control for permanent magnet synchronous motor, a dual-vector modulated model predictive con-
trol method for permanent magnet synchronous motor is used to reduce the current harmonics. Firstly, an
objective function which is the same as that of conventional single vector model predictive control is defined.
Secondly, 12 virtual voltage vectors are constructed according to the 8 basic voltage vectors of the inverter.
When calculating the action times of the voltage vectors,it is assumed that the action time of each voltage
vector is inversely proportional to its corresponding cost function value. Finally,in order to reduce the cal-
culation amount,an improved voltage vector preselection method is also used. However,the dual-vector modu-
lated model predictive control method still lacks a strict theoretical basis. Thus, a visualization method is
proposed to prove the effectiveness of the proposed dual-vector modulated model predictive control in detail,
which provides a solid theoretical basis for the modulated model predictive control and its popularization
and application. In addition,the proposed visual analysis method can also be extended to three-vector model
predictive control. The detailed contrastive experimental results verify the effectiveness of the described con-
trol method and the correctness of the proposed visual analysis.

Key words:permanent magnet synchronous motor;dual-vector;model predictive control;visualization ; effective-

ness verification
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Table A1 Voltage vector preselection method
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Fig.A1 Control flowchart of described method
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Fig.A2 Geometric analysis of voltage error cost function of single-vector model predictive control
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Fig.A3 Geometric analysis of voltage error cost function of dual-vector model predictive control

Ly Yo"

02
Sa3
0.4
— ’ 100 ,"‘:, — .
ugVv >’ 0 -100 ud/V |oouﬂ/v 50 0 -200 udV
(a) FEXII (b) BEXII

100

0 .sl(;ﬂ/v.um 1507 -200 Y ﬂu/;/V'lm 00wV
() BRIV @ BEV

-50
- -100
ug/V 150 0

(e) BRXVI
E A4 EthBEXEKESHETAE

Fig.A4 Visual diagram of effectiveness analysis of other sectors
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Fig.A5 Three-vector combinations

0
2100 00 200 W

00 o
ug/V

(&) ROFTRUIHTER

o

200100 21000 00 200 W

ug/V !
(b) K (16)ATHIL A ITLER
A6 3 FHEIREH T ZRERBTUNIEH BRIE S

Fig. A6 Effectiveness analysis of three-vector model predictive control under two objective functions
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Table Bl  Parameters of permanent magnet synchronous motor
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Fig.B2 Experimental results of speed loop under conventional single-vector model predictive control (1)
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Fig.B3 Experimental results of speed loop under conventional single-vector model predictive control (2)
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