Motor Generator Inverter Controller
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Motivation

Modern power systems are L L L —
increasingly driven by inverter-based i ‘ i ‘
control, yet traditional lab setups
provide limited visibility into system
behavior. This project establishes a
controlled test bench for observing
voltage, frequency, and speed
relationships in inverter-driven systems.
The platform enables repeatable
analysis and prepares engineers for
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Design/Components

e X2 PowerFlex 525 VFDs

e X2 Induction Machines

e X3 Capacitors Delta Configuration
e X3 Resistive Loads

e X1 PLC

e X2 Encoder Sensors

e X1 Computer Interface

e X2 Circuit Breakers
e X1 Ethernet Hub

We thank our sponsor General Atomics and our
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e Operating Frequency: 59-63 Hz DC/AC Team
e Shaft Speed: 3500-3700 RPM V_gen_ ||t>v_in_u, NV out lfp{Viin o V-outfe P V_II_rms I_brljrc‘::izzE

e Drive System: Dual PowerFlex 525's N e M | F_CMD.__omega_mech |- omegaGn;rre'c;r:abr i P_load. fotal_W
Delta_Cap_Bank VFD_Load_Dynamics Resistive_Load_3Phase_Delta
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e Excitation: 5 “F Per ¢ Capamtors PLC_Frequency_Command VFD_Motor_Dynamics Generator_Voltage_Model

e Control System: PLC with Ethernet | 0.01
e Sensors: Shaft Speed Encoders

Feedback Gain
T Generator Voltage and Speed vs Input Frequency

3 . . " S Allen-pradley
LEESON ; . cagia T e Ta i e == \/oltage (V) == RPM
_. o L (e

System Validation

e Inverter-Driven System Tested

e 220 V 3¢ Terminal Voltage at 63 Hz
e Closed-Loop Control Implemented
e Stable 59—63 Hz Operation »
e Platform for AC Machine Testing pe (Ll \ M i S - ) Wil o
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