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Control Characteristics of a Load Commutated CSI-Induction Motor System
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Abstract- This paper presents a systematic study for control loops in the induction motor
drive system employing a load commutated current source inverter (LCCSI) which has
appeared since the early 1980’s, and their effects on the dynamic stability of the system.
A set of dq equations which amalgamate the overall system is developed, and from the
equations it is revealed that the steady state characteristics of the LCCSI-induction motor
system are between VSI and ASCI. When the speed control loop is constructed without a
speed sensor, the evaluation of the pole/zero locations and the assessment of the stability
for the added loops are investigated. We also show that the V/F loop is essential in this
type of drive without the speed sensor.
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Table 2 Open loop poles and zeros of LCCSI-
induction motor

div/dv | dvs/dus

—60.98%,1001.0 19.171+744.80
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—35.78

—62.28+£7992.9 —504.2%5750.4
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26.38%719.33 79.24+753.94

Table 1 Constants of Inverter and Induction motor
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Fig. 2 Steady state characteristics
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Fig. 3 System with V/F control loop
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Table 3 Poles and zeros of the system with V/F
control loop

poles Zeros
—72.84%;1032.0 —72.991+;51022.0
—-72.97 —33.05%7308.6
—47.62%+;315.4 —45.421740.42
2.73%£5109.7 —4.9
0.57
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Table 4 Poles and zeros of system with V/F and
current control loop

poles zeros
—585.3 —504.1%;7750.4
—77.71£71030.0 —82.12
—37.59%7302.8 —9.78
—56.14+751.16 —2.0
—2.35%+,1.17 77.81+750.42

(Kpc = 25, Kic = 50)

E:3 5 V/F, A5, A AiF27} g+ A%
EREEERE

Table 5 Poles and zeros of system with V/F,
current and voltage control loop

poles Zeros
—562.1 —504.1%7750.4
—71.48+71039.0 —82.12
—53.74£7292.5 —9.78
—57.57%755.65 —~2.0
—2.31%£51.39 77.81%+750.42
—0.58 -5.0
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Fig. 5 Sfarting and transient characteristics

Fig. 4 Control system of LCCSI-induction motor fransient
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Table 6 Relations of 4,740, to inverter operation modes

~ Modes 1 2 3 4 5 6
variables (Q1,Q6) (Q2,Q1) (Q3,Q2) (Q4,Q3) (Q5,Q4) (Q6,Q5)

Zq inc inc 0 —ipc —ipc 0
1a inc/ /3 —inc/ /3 —2ipc/ V3 —ipc/ V3 inc/ V3 2ipc/¥3
V1 Vab Vac Vs Uba Vea Ves
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