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PROBLEM STATEMENT FINAL DESIGN, APPROACH, PLAN RESULTS SUMMARY AND CONCLUSIONS
. Team 13's objective is to test a * The team has followed two * The team successfully loaded and measured * The team aimed to test a provided controller by
microcontroller using an electric load model that different approaches to try to create an electric the motor's parameters. designing an electric load model resembling a
simulates a3 PMSM load model that mimics the PMSM with and | ond Testing Set Permanent Magnet Synchronous Motor
The team will design and build the electric without a load. —____ (PMSM).
oad model to takegthe ace of the PMSM and be * A physical circuit that was split into - The team pursued two main approaches:
used to test the microcgntroller ovided by the 3 phase branches, which used inductors and - Creating a Matlab Simulink model
SDONSOr P y resistors to model the motor. integrated with D-SPACE.
P s o * In the physical circuit a microcontroller is - Constructing a physical circuit to
* The final proc.iuct WI|.| include the | used to read the frequency from the replicate PMSM's current and frequency
sponsor provided microcontroller, simulatea sponsor's microcontroller and synchronize the behaviors at different voltage levels.
motor model, and a circuit housing. frequency of the back emf voltage. » The team encountered several challenges:
* A Matlab Simulink model connected to - Integrating the controller with D-SPACE
REQUIREMENTS the sponsor microcontroller using D-SPACE. and Simulink proved unsuccessful due to the
. — —  The D-SPACE software sent voltages bl A7 P i | controller's need for current feedback, while D-
Req|Requirement Description Motivation ] ,
# to the Matlab Simulink model BMSM No Load M t SPACE could only sense voltage.
1 |Determine if the micro controller and | The sponsor wants to make sure Electric Load Model Circuit M (: O? 4 easuremﬁqts A D - Despite attempts to design d physical
PMSM work under a simulated and that the controller is accurate under ST es i = 7 i coiic - t t |d -t t | d th
mechanical physical load. load conditions 1400 0.673 0.76 0.51148 .Cer.UI , lLcouldnt accurately repro uce €
2 |The designed electric load model will | The sponsor desires the electric 2800 1.9 098  1.2642 intricate current feedback characteristics of
test the controller at full range of the |load model to check the controller at A200 1.9 11, 7999 the PMSM.
PMSM motor in increments. every key point of start-up and :
operation. 5600 2.433 141  3.51513 - Unable to develop a design
3 |The team will only create an initial The sponsor wants the team to e il s i meeting the controller's feedback requirements.
prototype that will simulate the given | concentrate on producing a working 8400 3.671 1.87 6.80477
permangnt magngt synchronous prototype for the provided controller, | 9200 131 216  9.2096
motor with and without load. PMSM, and load. 11200 485 547  11.9795 FUTU RE WO RK
4 | The sponsor should be able to alter The sponsor uses varying motors - : : :
the prototype to make it applicable to | and loads. The team’s research and N N 0N $ % | | 170N i Lol et This prOJeCt is unattainable for students at the
varying size PMSM and loads. prototype should be able to be YAGYIAY Oscilator Microcontroller 14000 6.03 3,12 18.8136 bachelor level with the given time frame. The team
applied to other PMSM motors and — N\ l Unit REM \/ A W : : : :
controllers, il believes that this project does not have a feasible
) working outcome, and that it should not
CONCEPTS Simulink Peak Current Measurement | be continued as it is. The team has conversed
oa e D : : :
I O T R T TS = (= with two professors in the power industry, and both
» Parameterize the motor using ST software. \ ﬂ \ L /\ [\ [ s have explained that the goal of this project is
 Design the motor circuit in Simulink for use in L \ \ L IS impossible.
D-Space simulation. MY ]\L AT ; T e e
- Create a physical circuit using inductors and PMSM Modeled in Simulink \l H N e TEAM & ACKNOWLEDG
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