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Abstract

Direct Torque Control (DTC) has attracted significant attention in the field of high-performance AC
motor drives due to its fast dynamic response and simple structure. This paper takes the synchro-
nous motor (SM) control system in ACS6000 as the research object, deeply analyzes the core princi-
ple of the DTC algorithm and its implementation method in the double closed-loop control of torque
and flux linkage. Based on the MATLAB/Simulink platform, a refined simulation model of the DTC sys-
tem is constructed, focusing on solving key issues such as voltage-current model error compensation,
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discrete switch logic design, and robustness optimization of the flux linkage observer. Simulation
results show that the DTC algorithm can achieve a torque step response within 5ms in synchronous
motor control, verifying its superiority in dynamic performance and disturbance rejection capabil-
ity. This research provides technical support for the optimization and maintenance of the ACS6000
system.
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Figure 1. Direct torque control system
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Figure 2. Structure diagram of inverter
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Figure 3. Output voltage space vector

E 3. B ETERE

DTC /2t w fl T, K ERG H GG R R E.
3.2.2. BESHBETEXE/LAKHXR
H1(8) AT 2
v, = udi—iR, (8)
— M RN, P LAREEE 2 BE A F R 2R, RERERIZ 3 77 M BE R T ARk, My Flu JRE R

FNT w2 B, BERRRIE R, KT n/2 B, REERREN, BTCAUR TR E AR IR AT RN, ] 3 T
R SA X, Wil 4 G& 1),

A B
3
L9 )
W NG
a
o) | pE) T
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Figure 5. Diagram of flux regulator
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Figure 6. Approximate circular flux linkage trajectory
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Figure 7. Torque regulator
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Figure 8. Rotor torque regulation process
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Table 2. Switch vector table without zero vector

F2 RERENMFXRKER

Y, Y, 1 2 3 4 5 6
0 0 Ui Us Us Us U2 Us
0 1 U2 Us Ui Us Us Us
1 0 Us Us Us Uz Us Ui
1 1 Us U2 Us Ui Us Us
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Figure 9. Main view of DTC program
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Figure 10. Torque regulation sequence diagram
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Figure 11. Speed regulation sequence
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Figure 12. Flux linkage trajectory
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Figure 13. Torque regulation diagram
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Figure 14. Speed regulation diagram
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