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1.1 Features

+ High-Performance Static CMOS Technology + Enhanced Control Peripherals

- Up to 150 MHz (6.67-ns Cycle Time) - Upto 18 PWM Outputs

- 1.9-V Core, 3.3-V /O Design - Up to 6 HRPWM Qutputs With 150 ps MEP
+ High-Performance 32-Bit CPU (TMS320C28x) Resolution

- |EEE-754 Single-Precision Floating-Point - Up to 6 Event Capture Inputs

Unit (FPU) - Up to 2 Quadrature Encoder Interfaces
- 16 x 16 and 32 x 32 MAC Operations = Up to 6 32-bit/Six 16-bit Timers
- 16 x 16 Dual MAC « Serial Port Peripherals

= Harvard Bus Architecture
- Fast Interrupt Response and Processing
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Up to 3 SCI (UART) Modules

F28332: 64K x 16 Flash, 26K x 16 SARAM
- 1K x 16 OTP ROM
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JTAG Boundary Scan Support!’

= Unified Memory Programming Model - Upto 2 McBSP/SPI Modules ;

- Code-Efficient (in C/C++ and Assembly) — Dedicated SPI Module Ll
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- Standard Math Tables
+ Clock and System Control
- Dynamic PLL Ratio Changes Supported
- On-Chip Oscillator
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Eight External Core Interrupts
+ Peripheral Interrupt Expansion (PIE) Block
That Supports All 58 Peripheral Interrupts
« 128-Bit Security KeyiLock
- Protects Flash/OTP/RAM Blocks
- Prevents Firmware Reverse Engineering
+ Three 32-Bit CPU Timers
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Analysis and Breakpoint Functions
Real-Time Debug via Hardware
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Code Composer Studio™ IDE
DSF/BIOS™
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Software Libraries
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Disable Individual Peripheral Clocks
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Abstract

One of the most important purposes of controlling DC microgrid is accurate load
sharing among Distributed Generation (DG) units in islanded mode. Conventionally
the droop control method is utilized to achieve current sharing among the DGs as a
decentralized approach. The droop control faces with two limitations. Firstly, this
method causes the converter output voltage deviation. Secondly, the line impedance
effect is not considered in the droop control. Therefore, it is necessary to use a
secondary controller to improve the performance of the DC microgrid control.

The main aim of this thesis is to present a new distributed control method at the
secondary control level in order to deal with the limitations of droop control. In this
way, a DC microgrid is considered in which the distributed generation resources
feed the load using a boost converter connected to the DC bus in the islanded mode.
The droop control method is used as the primary control, according to the
limitations of this decentralized approach, a secondary controller based on the
distributed control method is presented to improve the control performance of the
DC microgrid. The results from the small signal stability analysis have illustrated
that the DC microgrid is stable under load changes, droop coefficient variations,
and various communication delays. The results of the DC microgrid simulation
have shown that the proposed method has the ability to guarantee the current
sharing accuracy and bus voltage regulation under both resistive loads and CPLs
changes.

The experimental results have proven the effectiveness of the proposed
distributed control method. These results have shown that the proposed method can
overcome the droop control limitations. Also, the laboratory test results have
demonstrated that the proposed method has a proper performance under load
changes and it can guarantee accurate current sharing among the DG units and bus
voltage regulation in a DC microgrid.

Index Terms—DC microgrid, droop control, distributed control, small signal stability
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