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3. Project Summary: Solar photovoltaic systems’ ability to provide behind-the-meter 

resilient backup power is not recognized or correctly valued. The diurnal and 
intermittent nature of solar power has led facility owners, policy makers, and 
developers to incorrectly discount the ability of solar PV to provide backup power for 
critical loads. To begin to address this, this project developed a software tool to 
assist stakeholders in quantifying the resilience benefits of solar energy when 
included in backup power systems. This tool was integrated into NREL’s existing 
REopt energy systems technoeconomic screening tool, a free, online web tool. The 
project team developed requirements, developed resiliency estimation code, 
designed and developed the web tool user interface, performed validation and user 
testing, and publicly released the tool. 

 

4. Project Objectives and Outcomes: The objective of this project was to develop, 
validate, and implement a free, publicly available, user-friendly web-based tool that 
quantifies the resilience value of behind-the-meter solar energy and compares the 
cost and resilience performance of solar-supplied backup power systems to 
alternative backup power designs. To ensure the tool met the needs of potential 
users, the project team convened a group of industry subject matter experts to serve 
as the project’s Technical Advisory Group. NREL staff met with the TAG five times 
during the period of performance. Some members of the TAG also served as tool 
beta testers. 
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The project objectives were met, following the milestone plan: 
1. Gather user input for design. 
2. Integrate Markovian Matrix reliability calculations into REopt. 
3. Develop referenceable default values and assumptions. 
4. Develop beta web-based user interface. 
5. Complete beta testing. 
6. Release final tool. 

 
The project was executed as planned, except for a delay in final completion by one 
quarter due loss of key staff. At project completion, the team publicly release an 
energy resilience performance tool that quantifies the resilience value of behind the 
meter solar energy. The tool performs a reliability analysis of serving critical loads as 
a post-process of configurations developed first using detailed techno-economic 
analyses on solar based backup power systems. It allows efficient analysis of cost, 
resilience, and reliability benefits of alternative system architectures.  
 
The completed tool allows federal agencies, public and private facilities, developers, 
communities, universities, hospitals, and other critical facilities from a large campus 
down to an individual building to compare the cost and reliability performance of 
multiple backup power configurations quickly and accurately. It accounts for realistic 
component reliability and power variability to calculate the availability and reliability 
of a backup power system with and without solar power. The research team is 
unaware of any other software tool, lab-developed or commercially available, that 
provides this capability. 
 
The tool is available as a free web tool and accessible through an API. The code is 
also open source to allow others to review the methods and integrate the open-
source code into other software platforms and workflows. 

 
5. Path Forward: Because the code is open source, the tool can be integrated into 

commercial software or used by commercial enterprises for development of solar-
based backup power systems. As further data is collected on the reliability of 
deployed PV systems, default values for their reliability metrics should be updated in 
the tool. 
 

6. Inventions, Patents, Publications, and Other Results:  
The Energy Resilience webtool is accessible here after completing a resilience 
analysis in REopt: https://reopt.nrel.gov/tool. 
The REopt help manual describes the ERP capability in section 19.5, Resilience. 
See https://reopt.nrel.gov/tool/reopt-user-manual.pdf#page=111. 
 
The open-source code is accessible here: https://github.com/NREL/REopt.jl. 
The REopt API is accessible here: https://github.com/NREL/REopt_API. 

https://reopt.nrel.gov/tool
https://reopt.nrel.gov/tool/reopt-user-manual.pdf#page=111
https://github.com/NREL/REopt.jl
https://github.com/NREL/REopt_API
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