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• Commercially available PMUs cost tens of thousands of dollars, 

which is expensive for Alaskan communities. 

• Low-cost PMU incorporation into power grids allow the safe 

integration of renewable energy sources into the grid by saving 

grid operators and consumers money from inefficient or wasted 

power. 

• The project team aims to develop a prototype PMU that will 

provide low-cost and effective real-time monitoring of grids, which 

will help electrical service providers and crews respond to faults, 

such as downed power lines.

• The team expects to deliver a prototype that can measure single-

phase voltage and meet the (Institute of Electrical and Electronic 

Engineers) IEEE's rigorous standards for PMUs.

Phasor Measurement Unit (PMU): A Phasor Measurement Unit for Alaska’s 

Grids
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• Develop a versatile PMU

• Aid in meeting Alaska’s unique energy needs while protecting 

its natural resources and mitigating climate change

• Make Alaska's grids and communities safer

• Save consumers money and time

Importance of this Project

Goals

• Low cost single-phase, voltage measuring PMU designed for 

Alaska’s grids and microgrids

• Meet IEEE standards for PMU’s

• Durability 

• Reliable GPS reception of time data

• Accurate synchrophasor estimation

• Fault detection to prevent wildfires

• Incorporation of renewable energy sources into Alaska’s 

relatively small grids and microgrids

• Improve grid efficiency

• Save money for consumers

• Demonstrate that PMUs can be built using less expensive 

components

Design

• Voltage 

• Frequency

• Timestamp

• Time synchronized phasor measurements  (synchrophasors)

Process

Data Collection

Equipment

• Microcontroller

• GPS Receiver 

• Transformer

• Signal generator

• Enclosure

Design

• Research and verify IEEE standards of PMUs

• Construct hardware in accordance to IEEE standards

• Program microcontroller for receiving GPS data from GPS receiver

• Program microcontroller to process synchrophasor measurements

Testing

• Test prototype to ensure it meets IEEE standards 

• Verify accurate reception of time data and measurements

• Verify accurate production of synchrophasor data

Integrating renewable energy and power line-caused wildfires are severe challenges for Alaska's grids. Our PMU will 

help to address them. (Images sources: Scientific American and INMR)

Results

• Hardware completed

• Software still in development

• GPS timestamps can be generated

• Software to accurately measure the voltage and frequency and 

generate the synchrophasor requires further testing

• GitHub repository has been made. Team will update it with code 

and equipment once the PMU is completed

Components
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Adafruit ultimate GPS breakout board and 

STM-32 Nucleo microcontroller. 
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