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The propulsion drive model consists of an uncontrolled rectifier model connected to an induction motor with a control algorithm. The system structure is very similar to that of the induction motor and the employed control algorithm is also very close to that used in the motor controller.

Propdrive
Author: S. D. Sudhoff

Author contact: sudhoff@purdue.edu, 

Date:  1/ 27/ 2005

Macro name: propdrive



Version number:  NCS 3.1
Report errors or changes to: sudhoff@purdue.edu 

Brief Description
Propulsion drive model with controller.
List of Inputs, Outputs, Parameters, and Internal variable

	Variable Name
	Description
	Units

	z
	Concatenation variable
	


	Input Variable Name
	Description
	Units
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	q-axis (stationary ref. frame) current into drive 
	A
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	d-axis (stationary ref. frame) current into drive 
	A

	off
	Logical command to turn off converter
	logical
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	Operating mode (true is torque mode, false is speed control mode) 
	logocal
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	Torque command (torque mode)
	Nm
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	mechanical speed command (speed mode)
	rad/s
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	mechanical rotor speed of machine
	rad/s

	
[image: image7.wmf]ai

i

 
	a-phase inverter current
	A
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	b-phase inverter current
	A
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	c-phase inverter current
	A


	Output Variable Name
	Description
	Units
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	q-axis (stationary ref. frame) current into drive 
	V
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	d-axis (stationary ref. frame) current into drive 
	V
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	a-phase line-to-bottom-rail voltage
	V
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	b-phase line-to-bottom-rail voltage
	V
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	c-phase line-to-bottom-rail voltage
	V


	Parameter Name
	Description
	Default Value
	Units

	Rectifier DC Link
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	Rectifier diode resistance when on 
	
	(
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	Rectifier diode resistance when off
	
	(
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	DC link inductance 
	
	(
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	Resistance of DC link inductance
	
	(

	Supervisory
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	Lowest input capacitor voltage to start converter
	
	V
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	Highest input capacitor voltage to start converter
	
	V
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	Lowest input capacitor voltage to keep running
	
	V
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	Highest input capacitor voltage to keep running
	
	V

	Configuration

	
[image: image23.wmf]cnfg

w

 
	wye configuration. If true, the machine is wye connected. Otherwise it is delta connected.  
Note: All the controls are set up to view the machine as a delta equivalent.  Changing this flag causes the TMTPA control to adjust its current value, and the torque estimate to adjust the stator resistance so that appropriate operation is obtained.
	
	rad/s

	Bridge
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	Input capacitor capacitance
	
	F
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	Constant drop across switching device
	
	V
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	Resistive drop across switching device
	
	(
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	Diode nominal forward voltage drop
	
	V

	
[image: image28.wmf]d

r


	Diode forward resistance
	
	(

	Sensors
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	Gain of a- to b-phase voltage sensor
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	Offset of a- to b-phase voltage sensor
	
	V
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	Gain of b- to c-phase voltage sensor
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	Offset of b- to c-phase voltage sensor
	
	V
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	Gain of a- to b-phase current sensor
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	Offset of a -phase current sensor
	
	A
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	Gain of b-phase current sensor
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	Offset of b-phase current sensor
	
	A

	Speed Control
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	Proportional gain of voltage control
	
	Nms\rad
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	Time constant
	
	sec.
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	Torque command minimum limit
	
	Nm
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	Torque command maximum limit
	
	sec.

	Torque Estimator
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	Estimated stator resistance
	
	(
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	Number of poles
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	Threshold voltage to be valid
	
	V
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	Thresholding time constant
	
	sec.
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	Estimator low pass filter time constant
	
	sec.

	Torque Trim Control
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	Minimum allowed torque command out of torque trim control
	
	Nm
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	Maximum allowed torque command out of torque trim control
	
	Nm
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	Torque trim time constant
	
	sec.

	True Maximum Torque Per Amp Control
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	Coefficients used to calculate the optimum current command from the torque command
	
	Nm

	
[image: image52.wmf]0

c

,
[image: image53.wmf]1

c

,
[image: image54.wmf]2

c

,
[image: image55.wmf]3

c

,
[image: image56.wmf]4

c

,


[image: image57.wmf]11

d

,
[image: image58.wmf]21

d

,
[image: image59.wmf]31

d


	Coefficients used to calculate the optimum slip frequency from the torque command
	
	Nm

	Type 1 Nonlinear Stabilizing Control 
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	Lowest normal DC voltage considered
	
	V
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	Time constant of the nonlinear stabilizing control
	
	sec.
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	Order of the nonlinear stabilizing control
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	Minimum nonlinear stabilizing control modulation
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	Maximum nonlinear stabilizing control modulation
	
	

	Current Limit
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	Inverter peak current limit
	
	A

	Current Control
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	MRFSER estimator gain
	
	1/sec.
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	MRFSER regulator gain
	
	1/sec.
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	Branch integrator current limit
	
	A

	Hysteretic Delta Modulator
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	per phase sampling frequency
	
	Hz

	h
	Hysteresis level
	
	A


	Internal Variable  Name
	Description
	Units
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	Operate speed control (true to operate)
	logical
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	DC link current
	A
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	Rectifier a-phase to lower leg voltage
	V
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	Rectifier b-phase to lower leg voltage
	V
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	Rectifier c-phase to lower leg voltage
	V

	dummy
	Dummy variable (not used)
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	Time derivative of inductor current
	A/s
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