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Fig.1 Projections of torque difference surface and

motor power curve on w-V coordinate plane
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Fig.3 Voltage waveforms of system after disturbance
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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

(E4#% 1657 continued from page 165)

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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Fig.Al Equivalent circuit of induction motor

&AL B 1 RANBEHNKRESH
Table Al Parameters of induction motor for Study Case 1

ZH HE
HALAUE D% P, (MW) 250
HLPLATE HLE V,y (V) 20
FEFHLBH R (p.u.) 0.0276
SE T HUE Ls (pou.) 0. 0460
7B R (p.u.) 0.0101
BB L (puu.) 0. 0790
Jil i LI Ly (p.U.) 1. 7346
HLEE B J (pu.) 0.7
HALAE % f (H2) 50
FLALAR X 5L pr 1

B A2 Bl AEEE

Fig.A2 Torque difference surface of motor
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Fig.A3 Structure of single-machine infinite-bus system
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Fig.A4 Power curve of system connected motor
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Table A2 Parameters of system for Study Case 1

¥ il
ARG, (H2) 50
RAREIME S, (MV - A) 500
5 LR B R 3 Vo (KV) 345
A 0 P 1 Vi (KV) 20
RS IEALE Vs (KV) 345
YRR Zg (p.u.) 0.0143 +j0.1
A5 R 98550 BT Z1y (pu.) 0.002 + j0.08
A AR RAHAT Z12 (p.u.) 0.002 + j0.08
AR AR SRR AR L 345kV: 23.5kV
A BELATE £ i BELATE Zeonst (PUL) 3.985 +j1.980
F % U BE T Zag (pu.) 0.625
HE A B o (%) 10

1.2

0.81
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Fig.AS5 Speed-voltage trajectory of motors of different inertia constants

T A3 BH 2 RGBS HEE

Table A3 Parameters of system for Study Case 2
S Hf ZH HE
RYHE (HD 60 RGREHEMHE (MV - A 100
TR TEHE (MV - A) 150 BIERTOHE (MV - A) 30
A LR T5 48 L 230/110 AFE 2% T6 45 L 110/20
T5 R B4 (p.u.) 0.002 + j0.08 T6 J5i2 FH i (p.u.) 0.002 + 0.08i
T5 &2 B (p.u.) 0.002 +j0.07 T6 Rl 4T (p.u.) 0.002 + 0.07i
LB (Q) 14.4125 L (H 0.1312
BEALAUE DI (MW) 2.5 HALAE BE (kV) 20
EFHM (pu) 0.0276 P (puo 0.0101
FET R (pu) 0.0460 K (pu) 0.0790
Jihg U (p.u) 1.7346 AT XS 2 1
8 H Ak (p.u) 0.9 B R K 0.1
LS E (p.u) 0.25 T T () 0.01
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