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3.1 Control Architecture
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3.2 Operating Constraints
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3.2 Operating Constraints - Summary

• Current Limit:
• Voltage Limit:
• D-Axis Current Limit:
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3.3 Current Command Synthesis

• Maximum torque per amp control
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3.3 Current Command Synthesis

• Thus we have
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Maximum Torque Per Amp Mode
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of Maximum Torque Per Amp 
Mode
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of Maximum Torque Per Amp 
Mode (Cont.)



Fall 2005 EE595S Electric Drive Systems 10

3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Flux Weakening
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of Flux Weakening 
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of Flux Weakening (Cont.)
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Current Limit Restriction on Flux 
Weakening
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of Current Limit Restriction on 
Flux Weakening: 
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of Current Limit Restriction on 
Flux Weakening:
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• D-axis Current Limit Restriction of Flux 
Weakening

(3.3-24)
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of D-Axis Current Limit Restriction 
on Flux Weakening
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of D-Axis Current Limit 
Restriction on Flux Weakening (Cont.)
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Real number restriction on q-axis current

(3.3-27)
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of real number restriction on q-
axis current
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Derivation of real number restriction on q-
axis current



Fall 2005 EE595S Electric Drive Systems 22

3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Combined representation of current commands 
in flux-weakening mode:

(3.3-30)

(3.3-32)
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3.3.1 Current Command Synthesis 
for Non-Salient Machines

• Example:  consider a machine in which
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3.3.1 Current Command Synthesis 
for Non-Salient Machines
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3.3.1 Current Command Synthesis 
for Non-Salient Machines
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3.3.2 Current Command Synthesis 
for Salient Machines

• Maximum Torque Per Amp
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3.3.2 Current Command Synthesis 
for Salient Machines

• Derivation of maximum torque per amp 
control:
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3.3.2 Current Command Synthesis 
for Salient Machines

• Derivation of maximum torque per amp 
control (continued)
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3.3.2 Current Command Synthesis 
for Salient Machines

• Current limit on maximum torque per amp 
control
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3.3.2 Current Command Synthesis 
for Salient Machines

• Speed limit on maximum torque per amp 
control
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3.4 Direct Current Regulation
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3.4 Direct Current Regulation

• Analysis
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3.5 Indirect Current Regulation
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3.5 Indirect Current Regulation

• Consider the following

• With appropriate assumptions, 
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3.5 Indirect Current Regulation

• Derivation
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3.5 Indirect Current Regulation

• Derivation (Cont.)


