Constant Power Load (CPL)
Macro file name: cpl.mac
Macro names: CPL_THV, NLAM_CPL_THV



Version number:  NCS 3.1
The power load (CPL) consists of a buck converter and a switching control that is designed to dissipate a constant power for a given input voltage range. Figure 1 shows the constant power load configuration. The commanded inductor current is obtained from the ratio of the commanded power to the output voltage.
[image: image1.wmf]
Figure 1. Topology of constant power load
The employed constant power load controller generates commanded inductor current. The commanded inductor current is used in the hysteresis modulator to produce switching signal for the buck converter to achieve the desired output power level.
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Brief Description
Constant power load module.
List of Inputs, Outputs, Parameters, and Internal variable

	Variable Name
	Description
	Units

	z
	Concatenation variable
	


	Input Variable Name
	Description
	Units

	on
	Logical command to turn on converter
	logical

	off
	Logical command to turn off converter
	logical
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	Measured output voltage 
	V


	Output Variable Name
	Description
	Units
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	Current into input port 
	A
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	Measured output inductor current
	V
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	Current into output port
	A
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	Input port instantaneous Thevinen equivalent circuit voltage
	V
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	Input port instantaneous Thevinen equivalent circuit resistance
	(


	Parameter Name
	Description
	Default Value
	Units
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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
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	Desired output power level
	
	V
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	Current limit of inductor current command
	 
	A
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	Integral gain of current control
	
	A/A/s
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	Limit on integral term in current control
	
	A
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	Stabilizing filter time constant
	
	sec.
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	Capacitor voltage measurement input filter time constant
	
	sec.
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	Output voltage measurement input filter time constant
	 
	sec.
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	Output current input filter time constant
	
	sec.
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	Switch nominal forward voltage drop
	
	V
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	Switch forward resistance
	
	(
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	Diode nominal forward voltage drop
	
	V

	
[image: image23.wmf]d

r


	Diode forward resistance
	
	(
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	Input capacitor capacitance
	
	F
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	Input capacitor resistance
	
	(
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	Output inductor inductance
	
	Vs/A
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	Output inductor resistance
	
	(
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	Output load resistance
	
	(

	h
	Hysteresis band
	
	A


	Internal Variable  Name
	Description
	Units

	s
	Transistor gating status (.t. is on)
	logical
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	Current in output inductor
	A

	
[image: image30.wmf]*

L

i


	Commanded inductor current
	A


Macro format

MACRO CPL_THV(z,on,off,vin, &

          iin,vout,iout,vin_thv,rin_thv, &

          par_vinmin1,par_vinmax1,par_vinmin2,par_vinmax2, &

          par_poutstar,par_ilimit,par_kii,par_iintlim,par_taunsc, &

          par_tauinvc,par_tauinvout,par_tauiniout, &

          par_vsw,par_rsw,par_vd,par_rd,par_cin,par_rcin, &

          par_lout,par_rlout,par_rload,par_h)
NLAM_CPL_THV : NLAM of CPL module
Author: S. D. Sudhoff
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Date:  
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Brief Description
Nonlinear average model of the constant power load module.
List of Inputs, Outputs, Parameters, and Internal variable

	Variable Name
	Description
	Units

	z
	Concatenation variable
	


	Input Variable Name
	Description
	Units

	on
	Logical command to turn on converter
	logical

	off
	Logical command to turn off converter
	logical
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	Measured output voltage 
	V


	Output Variable Name
	Description
	Units
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	Current into input port 
	A
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	Measured output inductor current
	V

	
[image: image34.wmf]out

i

            
	Current into output port
	A
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	Input port instantaneous Thevinen equivalent circuit voltage
	V
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	Input port instantaneous Thevinen equivalent circuit resistance
	(


	Parameter Name
	Description
	Default Value
	Units

	
[image: image37.wmf]1

min

in

v


	Lowest input capacitor voltage to start converter
	
	V
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	Highest input capacitor voltage to start converter
	
	V

	
[image: image39.wmf]2

min

in

v


	Lowest input capacitor voltage to keep running
	
	V
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	Highest input capacitor voltage to keep running
	
	V
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	Desired output power level
	
	V
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	Current limit of inductor current command
	 
	A
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	Integral gain of current control
	
	A/A/s
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	Limit on integral term in current control
	
	A
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	Stabilizing filter time constant
	
	sec.
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	Capacitor voltage measurement input filter time constant
	
	sec.
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	Output voltage measurement input filter time constant
	 
	sec.
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	Output current input filter time constant
	
	sec.
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	Switch nominal forward voltage drop
	
	V
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	Switch forward resistance
	
	(
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	Diode nominal forward voltage drop
	
	V
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	Diode forward resistance
	
	(
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	Input capacitor capacitance
	
	F
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	Input capacitor resistance
	
	(
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	Output inductor inductance
	
	Vs/A
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	Output inductor resistance
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	Output load resistance
	
	(
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	Effective gain of hyteresis control 
	
	1/A


	Internal Variable  Name
	Description
	Units

	m
	Switching duty cycle
	logical
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	Current in output inductor
	A

	
[image: image60.wmf]*

L

i


	Commanded inductor current
	A


Macro format

MACRO NLAM_CPL_THV(z,on,off,vin, &

               iin,vout,iout,vin_thv,rin_thv, &

               par_vinmin1,par_vinmax1,par_vinmin2,par_vinmax2, &

               par_poutstar,par_ilimit,par_kii,par_iintlim, &

               par_taunsc,par_tauinvc,par_tauinvout,par_tauiniout, &

               par_vsw,par_rsw,par_vd,par_rd,par_cin,par_rcin, &

               par_lout,par_rlout,par_rload,par_kheff)
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_1247384687.unknown
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_1246884663.unknown

