
Develop emerging tools for understanding electrical infrastructure reliability and resilience impacts based 

on expected increases in electrical energy demands and distributed energy resources (DER)

• Infrastructure condition issues and performance deficiencies 

• Scalable, modular Microgrids

• Energy Storage and Renewable / 

    Alternative Energy

• Current and future bi-directional 

    electric vehicles (EV) and EV 

    charging
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ABSTRACT

Lake Shadow Virtual Testbed: 

Lake Shadow is a small “virtual” community with a 4MW average, 10MW peak power draw. 

The community contains a variety of residential, office, and industry loads. Lake Shadow 

hosts exotic loads for analysis such as a data center, small airport, railyard, hospital, 

water treatment plants, and a distribution center. 

This project focuses on how to utilize a Community Electrical Model 

to share infrastructure data between analysis methods, analyze 

impact from new electrical loads, and optimize resources to deploy 

the optimal microgrid. This effort is a collection of four tools 

operating in the medium voltage distribution analysis problem 

space. It serves as the foundation to the development of novel 

software algorithms, AI-based algorithms, data warehousing, and 

digital twins. Additionally, this will pave a path to allow Hardware 

in the Loop (HIL) integration for testing of microgrid architectures or 

new component hardware. Enabling HIL testing will enable the 

world to use state of the art technology for designing, testing, and 

de-risking the power solutions of the future.

IMPACTS

Integration of Analysis Tools - Simulink

Simulink has a range of capabilities that enable the team to develop each one of these 

tools into a common Simulink model. The tools will operate interdependently, with the 

outputs of one feeding into the inputs of another. The tools produce a comprehensive set of 

results on sizing and placement of additional electric loads, upgrades to electrical 

infrastructure to account for these loads, and the optimal set of power resources needed to 

support these loads while meeting reliability and resilience objectives. The implementation 

of these tools within Simulink will allow for the quick transfer of information from tool to 

tool and minimal user involvement in the generation of results. This will shift the usability of 

these tools from the expert user to the power system decision-maker.

Contact: Thomas Bozada, Thomas.A.Bozada@usace.army.mil, (217) 373-7277

Platform Electrification Toolset (PET)

The Platform Electrification Toolset supports the analysis of the impacts of future demands 

due to electrification. The research team developed tools and methodologies to identify new 

loads, simulate electrified platform use, model new loads using a digital twin, and evaluate 

the addition of renewables and energy storage to augment grid supply power.  The results 

inform the development of an electrical infrastructure management and upgrade plan.

Analysis of Microgrid Performance, Reliability, and Resilience (AMPeRRe)

A computational model that forecasts the power availability, fuel consumption, specific 

resilience factors, and excess energy production of proposed power systems that include 

renewable energy sources, energy storage, and fuel-based dispatchable power. Users can 

apply this model to find the minimum quantity of resources needed for a power system to 

achieve full power availability and/or the optimal quantity of resources needed to achieve 

more ambitious performance and resilience outcomes. The results produced by this tool inform 

power resource investment decisions.

Lake Shadow Virtual Testbed

Digital Representation

The Digital Representation is the data storage template for infrastructure data to be available, 

flexible, and interoperable with industry and open-source analysis software. Data is kept in an 

open format database that is easily readable and editable by owners and contractors. This 

creates a hub-and-spoke data topology that allows for data adaptability per-software and per-

study while avoiding vendor lock.

RESEARCH OBJECTIVES

IMPACTS

Tool Development

• Integrated community electrical infrastructure “Medium Voltage Toolbox”

• Higher fidelity EV Management

• Automated AMPeRRe studies

Prototype Development

• Expanded Lake Shadow Virtual Community 

    Testbed

• Actual community models

Exploring Partnerships with other universities and research institutions

CONCLUSION & NEXT STEPS
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• Inform power grid resource investment decisions

• Reduce uncertainty of implementing renewables in power grids

• Reduce under-building and over-building 

 of microgrid components

• Prepare for the end-to-end impacts of 

 electrification

• Accelerate the implementation of power 

 projects

• Enable the implementation of microgrids with improved reliability and 
resilience-related outcomes

The research team used a “Digital Engineering” methodology to develop four tools to support community analysis, the Lake Shadow Virtual Testbed, the Lake Shadow Digital 

Representation, the Platform Electrification Toolset (PET), and the Analysis of Microgrid Performance, Reliability, and Resilience (AMPeRRe)
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