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Overview
Timeline
Project start date: October 2013
Project end date: August 2014
Percent complete: 90%

Budget
Total project funding: $127,000
DOE share: $127,000
Contractor Share: $0

Barriers
• Non-technical issues
preventing full
commercialization of fuel cell
systems

Partners
• FCTO Market Transformation
Team
• University of California, Irvine

Funding received in FY13:
$127,000
Total funding planned for FY14 :
$0
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Relevance
Objective: Develop a Web tool for assessing the implementation
of stationary fuel cells
• Creates stationary fuel cell awareness

A building owner or manager can get an idea of how a stationary fuel cell
would impact his or her facility in terms of cost and emissions reduction.
o The tool is intended to provide an initial assessment of a stationary fuel cell.
o

• Simple to use

FCTAC is a Web-deployed tool that is available to the public.
o The tool has 12 streamlined inputs to go along with other default assumptions
needed by the model.
o All of the information that users need is included or described in the tool.
o

– Help and About pages describe and define what is needed to use the tool.
– Users can download or print a checklist that will help them gather the information
that is needed to complete the inputs properly.

• Accurate
FCTAC uses the DG-BEAT model in the background.
o DG-BEAT is a powerful and all-encompassing model developed at NREL in
conjunction with University of California, Irvine.
o
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Approach
Create a simple Web tool backed by a complex model
• FCTAC is based on DG-BEAT, an all-encompassing model
DG-BEAT is being developed under the NREL Technology Validation program.
o The scope of the DG-BEAT model can be intimidating to many users.
o FCTAC narrows the scope of DG-BEAT to be a first step toward making a
decision about going forward with a stationary fuel cell installation.
o

• Narrowing down the inputs
The inputs were reduced to the 12 with the most impact.
o Default values were carefully chosen for all other inputs, including installation
costs, load requirements, and combined heat and power (CHP) usage.
o Assumptions were made that will cover most users needs.
o

• Narrowing down the outputs

The three outputs chosen for FCTAC are a net present value cost analysis,
greenhouse gas emissions analysis, and criteria pollutant emissions analysis.
o In all three cases, FCTAC compares the building’s performance with standard
equipment to the building’s performance with a solid oxide fuel cell sized to
handle the building base load energy use.
o
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Accomplishments
• Developed the FCTAC Web tool
o
o
o

A dozen inputs were decided upon as being the most influential in
terms of cost and emissions production.
All inputs are information that is readily available to building
operators.
A panel of experts was consulted to determine the best default
assumptions. The experts represent building operators in government
agencies as well as fuel cell experts.

• Configured FCTAC to use DG-BEAT in the background
o
o
o

DG-BEAT is programmed using MATLAB®.
A Java Web deployment tool was programmed into the DG-BEAT
architecture to allow it to be compiled as a Web service.
GitHub, a Web-deployed code management system, was used as a
collaboration tool for DG-BEAT development and FCTAC integration.
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Accomplishments
fctac.nrel.gov
FCTAC was deployed
and fully functional
in May 2014.

The home page is easy to use and has links to everything users
need to get started.
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Accomplishments
A downloadable checklist
helps users collect all the
information they need to
complete the inputs properly.
The checklist is a fillable PDF
file that can be completed and
saved or printed and filled out
by hand.
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Accomplishments
Users enter all of the
information they collected on
the “Enter Your Data” page.
Inputs are kept to a minimum
for this tool.
Tooltips give a short
explanation of each input the
user needs to enter.
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Accomplishments
Net Present Value Cost Analysis:
• The net present value cost
analysis compares the current
building energy costs to the
equivalent building with a
stationary fuel cell.
• A 20-year analysis period is used
for the comparison.
• Grid prices are based on user
inputs of the actual cost of
electricity at the facility.
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Accomplishments
Greenhouse Gas
(GHG) Analysis:
The GHG analysis shows
CO2 production for the
building with and
without a fuel cell.

Criteria Pollutant
Analysis:
The criteria pollutant
analysis shows nitrogen
oxides (NOx)and sulfur
dioxide (SO2) production
for the building with and
without a fuel cell.

Emissions calculations are based on the
grid mix of electricity at the location of
the facility. The grid mix is determined
by data published by the EPA.
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Accomplishments and Progress:
Responses to Previous Year Reviewers’ Comments
• This project was not reviewed in FY13.
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Collaborations
• U.S. Department of Energy
o
o

Fuel Cell Technologies Office Market Transformation team
Funded the project

• National Renewable Energy Laboratory
o
o

Technology Validation team
Working on DG-BEAT development

• University of California, Irvine
o
o
o

National Fuel Cell Research Center
Contractor working on model development
Separately funded project by NREL
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Proposed Future Work
• Establish links to FCTAC from other websites
• Update the website based on user feedback
o
o

The team has made a list of users who will test the site and provide
feedback on site usability and accuracy of results.
The feedback will be used to update the site in August 2014.

• Update the website as the DG-BEAT model is updated
o
o

As the DG-BEAT model is updated, the FCTAC model will also be
updated.
Based on how the FCTAC portal communicates with the DG-BEAT
model, there will be minimal down time during the updates.

• Track and analyze user statistics
o
o

Google Analytics statistics will be kept on how many unique users visit
the site, where they are from, and what pages they are accessing.
NREL will prepare quarterly analytics reports for FCTAC.
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Summary
• Fuel Cell Tool for Assessing Costs (FCTAC)
o
o

o
o
o

http://fctac.nrel.gov went live in May of 2014.
FCTAC:
–
–
–
–

Is a first step in determining if a stationary fuel cell is a good fit for a building.
Is an easy-to-use Web tool based on a complex model.
Provides a 20-year net present value cost analysis.
Provides greenhouse gas and criteria pollutant emissions analysis.

The Distributed Generation Building Energy Analysis Tool (DG-BEAT) is
an independent model that is used in the background of FCTAC.
FCTAC will be updated in August based on user feedback and as DGBEAT is updated.
FCTAC is hosted at NREL and can be easily linked to from other
websites.
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