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ABSTRACT EXPERIMENTAL SETUP FUZZY LOGIC CONTROLLER

RESULTS
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Figure 1: Schematic of HESM testbed
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this naval application while preserving energy Vox =33V, [ .. =33A, GPIB
storage device lifetimes. This paper proposes to R=9.1Q,C=9.1nF
utilize fuzzy logic control in order to intelligently Viys =35V

govern the flow of power throughout the system. A
small-scale testbed has been constructed using a
custom designed power converter capable of bi-
directional power flow between a battery and
supercapacitor to feed a dynamic pulsed power
load through several operational scenarios. The
system utilizes a PC104 running Simulink RTOS to
impose fuzzy logic control on the system. This
testbed will demonstrate the effectiveness of fuzzy
logic control to act as a system level controller for a
HESM in naval pulsed power applications.

 Comparing these results to [1] - both waveforms
are very similar in performance
 The major difference is the presence of spikes
early in the test and absence in the latter
portion of the test
This is due to imperfect FLC tuning and can be
regarded as random error
* Overall, both the DC Bus voltage is maintained
throughout the test and the battery current is
minimized as it only flows when necessary to
meet the demands of the main directive.

CONCLUSIONS

Although comparing these results to the simulation
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BACKGROUND Figure 2: Photo of HESM testbed Emﬁ - \\\\ ! ':?."\\\\;\ \\\, % 3,,. k results shown in [1] have some dlfferences, overall

| Table 2: Load Profile G o I A "‘3.::;\\ Sl they produce largely the same result and as such
Previous work completed by UTA focused on Period Time Load /Generation § can be regarded as a validation of the model. Some
modeling a HESM in Simulink’s SimPowerSystems . minor changes were necessary to get the results
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toolbox, designing low level .PI.c.ontrollers f(.)r ‘Fhe High Power £ seconds 9 A desired, but no major changes were made to the
voltage control and current limiting, and designing Low Power 1 second 21 A T — s " ” system. These results show that not only is fuzzy
a fuzzy logical controller to enforce a system-level Second half of test Busvoltage ~ ™°  HESMCurrent logic control a viable method for controlling this
control of this system [1]. With this in mind, the High Power 5 seconds 114 type of system, but that the simulation results very
Low Power 1 second 21 A

next logical step in the process of designing a HESM
was to construct a real-world system that closely o

closely follow what would be seen in the real world
as well. This testbed will allow further testing into

Figure 4: Input vs Output relationship of FLC
Experiment was designed to follow a popular

resembled the simulation conditions in order to naval load profile - 5 seconds on and 1 second * First directive of this FLC is to maintain the “DC the Hardware-In-The-Loop (HIL) realm by allowing
validate the model and lend credibility to the off Bus” Voltage the PC-104 or another HIL target to simulate
capability of a fuzzy logic controller to perform the * Load and Generation are summed together as a * Second directive is to minimize the amount of shipboard power systems while utilizing real HESM

necessary functions in this type of application. current that flows through the batteries

disturbance to the system hardware components for response analysis.
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