DERIVATION FOR MOTOR I/0

electrical power motor and controller mechanical power
P_in =Vl system P_out = rpm. Torque

b 4

Input of the motor and motor controller is supply current, | and supply voltage, V while output is motor
torque, Torque and motor speed in rpm in figure 1 above. These I/0 characterize the power dynamic of
the motor and motor controller system related by the equation below:
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Pross= Piv - Pour
Where P is input power, P is output power, V is supply voltage, | is supply current and P . is system
power loss due to heating of motor and motor controller system.

Detailed interface of the tractice voltage system and the motor and motor controller system is
referenced below from the MOTOR/MC TSV INTERFACE LEVEL DIAGRAM:

MOTORMC TSV INTEFACE HIGH LEVEL DIAGRAM
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Viac =Veat - IncR
where Ve is motor controlller voltage, Vgat is battery voltage, Ipc is direct currentand R is
battery pack resistance

PLoss =Pin-Pout = Vcloe - TWIZPI)
where P o555 the power lost as heat in the motor and controller system, Py, is the electrical power
into the motor and controller system, Poy7 is the mechanical power coming out of the motor and
controller system, Ve is the motor controller voltage, Ipe /s the direct current into the motor
controller, T is torque and W is angular speed of the motor



