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The Exit Glacier Fuel Cell project began in late 2002 as a part of the Exit Glacier Nature
Center. Exit Glacier attracts 150,000 visitors per summer, mainly by bus, and has no
commercial power. As such, it has a great potential for demonstrating the use of an
alternative energy source, such as a Fuel Cell, in an actual operating situation that the
public could see and learn from. The 5 Kilowatt fuel cell was incorporated into a
$550,000 project for the construction of the Nature Center. The total cost of the fuel cell
and related connections was approximately $200,000 that was funded through a
combination of funding sources, including National Park Service funds ($105,000), a
$70,000 grant from the Propane Education and Research Council (Docket # 10684), and
a $25,000 grant from the Alaska Energy Authority, through the Denali Commission
(Grant # 2195182). The Nature Center, which protected the fuel cell, was totally funded
with federal funds through the National Park Service (approximately $350,000). A Solid
Oxide Fuel Cell, manufactured by Acumentrics Corporation, near Boston, Massachusetts,
was purchased as the alternative energy source. The fuel cell was installed by Energy
Alternatives, Palmer, and Alaska. The performance of the fuel cell was evaluated by the
Arctic Energy Technology Development Laboratory, located at the University of Alaska,
Fairbanks, through their grant process with the Department of Energy (Grant # RE04-03).
The fuel cell used propane as its hydrogen source to produce clean and quiet electricity.
Propane was chosen since the infrastructure for delivery along the road system is already
in place. The hydrogen was produced with a steam reformer. The excess heat from the
fuel cell was utilized as heat for the Nature Center. The fuel cell is located inside of the
Nature Center and has interactive screens available to the public that show real-time data
on the operation of the fuel cell, as well as explaining how a fuel cell operates.
The Nature Center construction was completed in late 2003. The fuel cell was
incorporated into the building so that the public could observe it operating. The fuel cell
was delivered to the Exit Glacier site and installed in late September, 2003, despite being
damaged in shipping. Initial tests were run in actual field conditions and the fuel cell
performed as designed, although the shipping damage caused the tests to be cut short.
The fuel cell was shipped back to the manufacturer in the fall of 2003 for repair. The
repaired fuel cell ran through a series of simulated operating tests in April and May, 2004
and was shipped back to Exit Glacier in mid-May.
The fuel cell was installed and operating for the opening and dedication of the Exit
Glacier Nature Center in May 2004. During the 2004 operating season, data was
collected on a Compact Disc and sent to AETDL for analysis. The solid oxide fuel cell
successfully tracked loads and successfully varied the fuel input and the power output.
This was accomplished as a stand-alone unit with no on-site or on-line monitoring and

adjustment, unlike any other project of this size that we are aware of. Over 150,000
visitors came through the Nature Center in 2004 and the computer graphics showing the
actual output of the fuel cell was a source of many questions. It was the first time that
most visitors were in a location powered 100% by a fuel cell, much less one that is
powered by propane as a hydrogen source. This was one of the first, if not THE first, time
that propane was reformed in the field for a solid oxide fuel cell. The average output was
far less than the rated 5 Kw and varied from 800 watts at night to 1500 watts during the
day. Electrical efficiencies at these outputs were between 29 and 34 percent without
taking the cogeneration of heat into account. Mechanically keeping the fuel cell in
continuous operation, however, was an issue, as leaks, water balance issues, and failed
fittings contributed to the machine providing electricity and heat for a total of 340 hours
during the summer. One positive outcome was that the fuel cell went through over 40
startups and shutdowns before any obvious degradation of the stack began to occur.
Considering that this degradation was directly related to the problems with the steam
reformer, it became evident that the mechanical issues of the steam reformer piping and
operation were part of the “lessons learned”. The installation of the fuel cell at Exit
Glacier was done, in part, to see how the fuel cell operates when the load, and, therefore,
the output varies. We found that the internal water balance to the steam reformer under
varying conditions is much harder to maintain than under steady state conditions and
makeup water will be necessary with a steam reformer. When this was combined with
the mechanical problems we experienced with the steam piping and fittings, it became
evident that we would have to provide some type of makeup water or go to some
different method of reforming the propane.
We feel that installing a Partial Oxidation (POX) reformer, in place of the steam
reformer, will result in a Solid Oxide Fuel Cell that will be easier to install and maintain,
as well as not requiring any water. For small off-grid applications this would be a
significant benefit with regards to less infrastructure and potential freezing problems. A
POX reformer uses air, instead of water, to reform the propane into hydrogen gas. That
would eliminate the steam reformer piping as well as any makeup water. The initial fuel
cell came with a one-year guarantee and the supplier has agreed to repair the fuel cell and
ship it back for operation for the 2005 season, fitted with a POX reformer.
Operating small off-grid power plants has always been dependent upon a reliable fuel
source. The advancing technology of fuel cells in the household range (like this 5 kW
solid oxide unit), presents an opportunity to operate them off of various fuels. Most fuel
cells are currently operating off of a natural gas supply that is seldom available to rural
areas. Propane, however, has a distribution system in place, so that showing that a solid
oxide fuel cell, powered by in place reformed propane, can operate totally off of the grid
is something that has not been demonstrated. This project does just that in a setting where
the general public sees it every time they come into the Exit Glacier Nature Center.
The information gained from this is completely transferable to other fuel cells using
propane as the fuel for the reformer, including the installation that is due to take place at
Big Goose, Wyoming in June of 2005. One of the main goals was to provide data on a
stand alone fuel cell that can be utilized in other remote off-grid Alaska (and lower 48)

locations that have access to propane. This project accomplished that, along with
recommendations for improvements.
The accompanying PowerPoint presentation shows the Nature Center, the fuel cell, the
heating system and electrical outputs.
The assistance of the Propane Education and Research Council was invaluable in making
this project a success and is acknowledged in all presentations of the project.
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