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VOLTTRON at UW

UW has been involved with VOLTTRON since 2015
• Clean Energy and Transactive Campus project (CETC)

• Joint project between UW, PNNL, and WSU
• Goal: establish a testbed for transactive energy research
• Funds energy resource installation & research at UW

• BIRD-IP fellowship awarded to Kevin Morrissey
• Goal: investigate PV smoothing in VOLTTRON

• Partnership with UW Solar (student-run)
• Fund, install, and operate PV resources on campus dorms
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UW VOLTTRON 
System Overview
VOLTTRON-Enabled Transactive Resources at the University of 
Washington



Distributed Energy Resources at UW
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• 4 Devices
• Located at PV sites
• Planning VOLTTRON data 

stream

• 4 Arrays on UW Dorms
• Total 140 kW
• Adjustable Power 

Factor

• ~100 kW/~300 kWh
• Currently in procurement
• Several research efforts

• PNNL’s SE Building
• Zonal: Temp, 

Occupancy, Setpoints
• Resarch: Buildings as 

Flexible Load 

• Meters at all UW 
buildings

• Facilities SCADA
• Will allow power flow 

research applications

Presenter
Presentation Notes
BESS Parameters~100 kW Smart Inverter~300 kWh Lithium-Ion BatteryAdjustable power factor and real-time output controlCurrent: Procuring battery equipment through RFPVOLTTRON simulation agent based on physics of battery cellsPlanned: BESS will be used for numerous research effortsWeather: Davis Vantage Pro 2 weather stations installed at each PV arrayCurrent: communicating with WeatherLink softwarePlanned: set up communication and data streaming with VOLTTRONPNNL Data: Receiving stream of building measurements from PNNL’s Systems Engineering BuildingTemperature, setpoints, airflow, valve and occupancy status, building zones, among othersUW researchers are currently studying flexibility of buildings as loadsBuilding measurements valuable for reconciling building models and simulationsBuilding Loads: Smart meters installed at every building on campus Real time building loadsOperating under facilities SCADA networkCurrent: Working on secure permissions to facilities SCADA networkPlanned: SCADA extension to route building load measurements to VOLTTRON systemPower flows, state estimation, reactive voltage support, among others



UW Solar PV Arrays
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34.56 kW

30.48 kW

25.2 kW 49.84 kW

Total: 
140 kW

Adjustable 
Power Factor 
(In Progress)

Presenter
Presentation Notes
Progress:Micro-inverters intended to feature adjustable power factor.After installation, informed that this technology is still in developmentNoise preventing inverter communication on power linesAction:Working with contractor to develop solution enabling real time power factor controlContractor is installing filters on cables to reduce noise



UW VOLTTRON System
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Presenter
Presentation Notes
VOLTTRON 4.1Data acquisitionMaster Driver (Scraping from 4 PV smart meters)Weather data acquisition (Weather Underground)Selective HistoriansResearch applicationsEnergy cost optimizationNet load forecastingOptimization of BESS schedulingPV smoothingBESS as active, adaptive filter in real time



VOLTTRON
Applications
VOLTTRON-Enabled Transactive Resources at the University of 
Washington



Energy Cost Optimization
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Presenter
Presentation Notes
Emulation load and PV every 5 minOptimization in 15 min intervalsSystem information stored every minuteGAMS agent (python API)BESS emulation every minuteTime Scale : 1 min → 1 secObjective: Minimize energy cost of one UW buildingForecasting:PV forecast based on previous day’s measurementsLoad forecast based on day of weekEnergy price forecast based on net demand and time of useCan be substituted for transactive signal from external sourceGAMS Optimization: Incorporates forecasts and BESS parameters into an optimization model for BESS dispatch scheduling



PV Smoothing Architecture
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Presenter
Presentation Notes
Objective: Implement real-time smoothing of campus PV generation for grid flexibilityFeatures one 35 kW arrayAdaptable, scalable active filter topologyFirst order low-pass filterAdapts to historical trends every 7 days to remain optimalCoordination with energy cost optimizationNet BESS dispatch a function of POP and scheduleInvestigated BESS sizing considerations



Combined System Operation
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BESS as an active filter

• Varied the aggressiveness of the filter
• Smoother result requires dedicating a larger share of 

BESS capacity for filtering
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Questions?
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