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Disclaimer 
 

This report was prepared as an account of work sponsored by an agency of the United States 
Government.  Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, 
product, or process disclosed, or represents that its use would not infringe privately owned 
rights.  Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacture, or otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof. 

Abstract 
 

A grant was awarded to PPL EnergyPlus, LLC for two (2) 250kW Molten Carbonate Fuel Cells at 
Pepperidge Farm, Inc. on 9/30/03. Pepperidge Farm subsequently signed a contract for one 
250kW fuel cell. A request was made and granted to apply the award for the second fuel cell to 
the Sheraton New York Hotel & Towers (see attached email). 
 
This report discusses the first year of operation of a fuel cell power plant located at Pepperidge 
Farm, Inc., Bloomfield, Connecticut and a fuel cell power plant located at Sheraton New York 
Hotel & Towers, New York, New York.  PPL EnergyPlus, LLC installed the plants under a contract 
with Pepperidge Farm and Starwood Hotels & Resorts Worldwide, Inc.  Two DFC®300 fuel cells, 
manufactured by FuelCell Energy, Inc. of Danbury, CT were selected for the project. 
 
The fuel cell located at Pepperidge Farm successfully operated from January 16, 2006 to 
January 15, 2007.  The fuel cell located at Sheraton New York Hotel & Tower successfully 
operated from May 19, 2005 to May 18, 2006.This report discusses the performance of these 
plants during these periods. 
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Executive Summary 
 

Pepperidge Farm’s and Sheraton New York Hotel and Towers’ decisions to contract for 
the use of a fuel cell at both the Pepperidge Farm Bloomfield facility, a 265,000 square foot 
bakery, and the Starwood Hotels and Resorts’ 1,750 guest-room flagship hotel in New York City, 
respectively, reflects each corporations’ commitment to managing energy costs, exercising 
environmental leadership, and leveraging innovative technologies to accomplish its energy and 
environmental goals. The Director of Energy at Starwood and Pepperidge Farm’s Site Engineer 
were both interested in finding new energy cost reduction opportunities that could build on these 
industries’ growing reputations for commitment to energy efficiency and environmental quality 
while exploring new technologies. This combination of goals positioned Pepperidge Farm and 
Starwood to value the prospect of installing a fuel cell as a demonstration project that could 
deliver on its commitment. 
 
PPL EnergyPlus, LLC developed the project and Millennium Builders, Inc., a PPL company, was 
chosen as the general contractor for the Pepperidge Farm project and Trystate Mechanical, Inc., 
a PPL company, was chosen as the general contractor for the Starwood project.  Millennium 
Builders and Pepperidge Farm worked very closely with Connecticut Light and Power (CL&P) and 
Connecticut Natural Gas Corporation (CNG) to assure integration of the fuel cell with the local 
utilities. Trystate Mechanical and Starwood worked very closely with Con-Edison to assure 
integration of the fuel cell with both gas and electric utilities. 
 
Both 250 kW molten carbonate fuel cells (MCFC) and the balance of their plants are contained in 
all-weather containers. The Pepperidge Farm fuel cell was connected to run in parallel with the 
grid and will not run in the island mode when the grid goes down. The fuel cell produces 250 kW 
of power and up to 300,000 Btu’s of heat each hour. The heat output is connected to the 
bakery’s boiler make up system. The power from the fuel cell is distributed at 480 volts and 
connected to one of the five main services feeding the facility. The Starwood fuel cell was 
connected to run in parallel with the grid and in the island mode when the grid goes down. The 
fuel cell produces 250 kW of power and up to 300,000 Btu’s of heat each hour. The heat output 
is connected to the hotel’s domestic hot water system serving 22 of the 56 floors. The power 
from the fuel cell is distributed at 480 volts and transformed down to 208 by existing 
transformers to feed the hotel’s loads. 
 
Seventy-five (75%) percent reimbursement of installed costs was made through the Connecticut 
Clean Energy Fund for the Pepperidge Farm fuel cell.  New York State Energy and Research 
Development Authority (NYSERDA) provided 55% reimbursement of installed costs for the 
Starwood fuel cell. The Department of Energy provided an additional $250,000 grant under the 
Department of Defense fuel cell buy down program for each fuel cell, respectively. 
 
PPL started testing the Starwood fuel cell on May 19, 2005 and the Pepperidge Farm fuel cell on 
January 16, 2006. Final acceptance of the Starwood fuel cell was completed on May 23, 2005 
and the Pepperidge Farm fuel cell on January 23, 2006.  Following several months of start-up 
activities, a high availability factor and few operating difficulties have marked operations during 
the first year. 
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1.0 Introduction 
 

This report covers the first year of operation of a fuel cell power plant installed by PPL 
EnergyPlus, LLC (PPL) under a contract with Pepperidge Farm and installed at the facility in 
Bloomfield, Connecticut.  The project had the support of the Connecticut Clean Energy Program 
and the Department of Energy (DOE). The report also covers the first year of operation of a fuel 
cell power plant installed by PPL under a contract with Starwood Hotels & Resorts Worldwide, Inc 
and installed at the Sheraton New York Hotel & Towers in New York, New York. The project 
had the support of the New York State Energy and Research Development Authority and the 
Department of Energy. PPL selected FuelCell Energy, Inc. (FCE) and its fuel cell model DFC®300 
for these projects. 
 
Grant agreements were finalized, and a contract between PPL and Pepperidge Farm for the 
manufacture, installation, and first year’s maintenance of the fuel cell was executed on March 17, 
2005.  A contract between PPL and Starwood for the manufacture, installation and first year’s 
maintenance of the fuel cell was executed on March 3, 2004. As the prime contractor, PPL was 
responsible for all facets of the project. All the work was completed by PPL through various 
subcontracts, including the primary subcontract with FCE for the manufacture, delivery, and 
installation of the fuel cell. 
 
Final installation and field testing at Pepperidge Farm was completed January 16, 2006.  Final 
acceptance of the fuel cell was completed on January 23, 2006.  Final installation and field 
testing at Sheraton New York was completed May 19, 2005.  Final acceptance of the fuel cell was 
completed on May 23, 2005.  The fuel cells have operated for more than one year and continue 
to operate today. 
 

 
2.0 Name, Address and Related Company Information 

 
PPL EnergyPlus, LLC 

 Two North Ninth St., GENPL8 
 Allentown, PA 18101 

 
Contact:  Steven A. Gabrielle 
Email: sagabrielle@pplweb.com
Phone: 610-774-6866 
Fax:  610-774-4198 
 
PPL EnergyPlus, LLC is PPL Corporation’s competitive sales and marketing arm.  PPL EnergyPlus 
buys and sells energy in competitive wholesale and deregulated retail markets, and provides 
energy solutions to businesses, industry, government and institutions. PPL’s products and 
services include wholesale energy marketing, retail energy marketing, natural gas, distributed 
generation, mechanical services, and energy demand reduction. 

 
 
3.0 Production Capability of the Manufacturer 
 

FuelCell Energy, Inc. (FCE) is the leading high temperature stationary fuel cell manufacturer and 
developer of molten carbonate and solid oxide applications. FCE’s patented Direct FuelCell 
(DFC)™ technology combines high efficiency, low emissions, simplicity and economical cost for 
stationary power generation. FCE’s DFC products are a very efficient and clean means of 
generating electricity using natural gas and other renewable gaseous fuels. 
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The fuel cell unit used in this project was a 250KW DFC 300A molten carbonate fuel cell supplied 
by FCE from its Torrington, Connecticut manufacturing facility. FCE is a world leader in the 
development and manufacture of high temperature hydrogen fuel cells for clean electric power 
generation. FCE is a leading fuel cell technology developer for over 30 years with more than $450 
million invested. FCE is headquartered in Danbury, CT with manufacturing facilities in Torrington, 
CT. FCE built its manufacturing operation with multiple purposes: 
 
• Develop and refine the processes that will lead to large-scale manufacturing. 
• Produce fuel cell components, stacks, and modules for commercial field trial by FCE and its 

partners. 
• Produce fuel cells for FCE’s ongoing R&D and improvement programs. 
 
FCE’s first manufacturing facility in Torrington, Connecticut began operations in 1992. On April 
17, 2001 FCE unveiled a new 65,000 square foot manufacturing facility located in Torrington’s 
Technology Park. 
 
FuelCell Energy, Inc. 
3 Great Pasteur Road 
Danbury, CT 06813-1305 
 
Contact: Richard Shaw 
Email: rshaw@fce.com
Phone: 203-825-6015 
Fax: 203-825-6100 

 
DFC300 System Specifications 
 
DFC® 300A     
 

 
Certified to CARB 2007 Ultra Clean Emissions Standards  

Dimensions 
Height:  10.5' 
Width:  9.0' 
Length:  28.0' 

Features / Benefits 
250 kW net 
Ultra clean energy 
480 VAC, 50 or 60 Hz 
Efficient 
By-product heat availability 
Easily sited 
Modular and scalable 
Quiet Operation 
Internal fuel reforming 
High-quality power 
Few moving parts 
Small package 
Fuel-flexible 

Plant Specifications 
Power Output:  250 kW 
Efficiency (LHV):   47 percent 
Heat Rate:  7,260 Btu/kWh 

Emissions  
Nox:  < 0.3 ppmv 
Sox:  <0.01 ppmv 
CO:  <10 ppmv 
VOC:  <10 ppmv 

Available Heat 
Exhaust Temperature:  ≈650° F 
Exhaust Flowrate:  3,000 lbs/hr 
Exhaust Heat Available:  300,000 Btu/hr 

 

Page 7 of 41 

mailto:rshaw@fce.com


FuelCell Energy, Inc. based in Danbury, Connecticut, developed and manufactures the above 
high temperature hydrogen fuel cell. FuelCell Energy has a range of products sized from 250 kW 
to 2 MW, designed for a wide range of customers, including hospitals, universities, hotels, 
utilities, and wastewater treatment facilities. 
 

 
4.0 Experimental 

 
This section is contained in sections 5 through and including section 10. 

 
5.0 Principal Investigator 
 

Pepperidge Farm proactively sought out the project to 
implement its energy and environmental goals. 

Pepperidge Farm 
1414 Bluehills Ave. 
Bloomfield, CT 06002  
 
Contact:  Mike Glennon 
Email:  Michael_glennon@pepperidgefarm.com 
Phone: (860) 286-6433 
 
 
Starwood’s Sheraton New York Hotel & Towers 
proactively sought out the project to implement its energy 
and environmental goals. 
 
Starwood Hotels & Resorts 
1111 Westchester Avenue 
White Plains, NY 10604 
 
Contact:  John Lembo 
Email:  john.lembo@starwoodhotels.com
Phone:  (914) 640-8464 
Fax:  (914) 640-8446 

 
6.0 Host Facility Information 
 

Pepperidge Farm 
1414 Bluehills Ave. 
Bloomfield, CT 06002 
 
Pepperidge Farm built a new 265,000 square foot 
bakery on a site near Bloomfield, CT.  The new 
plant produces fresh bread products for the New 
England market segment.   
 
The plant has an electrical load of about 1.5 
megawatts.  A portion of the electrical load, about 
250 kW, is supplied by the on-site Fuel Cell Power 
Plant.  The loads supplied by the fuel cell are round-the-clock loads, such as lighting and certain 
process loads that result in disruption of operations in the event of an outage.  The fuel cell 
power plant operates using natural gas and will not continue to supply electricity in the event of 
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a utility outage.  In addition to electricity, the fuel cell includes a heat recovery system to 
produce hot boiler feed water.  
 
Connecticut Natural Gas Corporation provides the bakery with natural gas and Connecticut Power 
& Light is the bakery’s electricity provider.  
 
 
Host Facility Information 
 
Sheraton New York Hotel & Towers 
811 7th Ave. on 53rd

New York, NY 10019 
 
Sheraton New York Hotel & Towers is the flagship 
hotel for Starwood Hotels & Resorts with 1,748 
guestrooms and 1.1 million square feet of space. 
The hotel uses over 3,000 kW of electric power 
and a tremendous amount of heat for domestic 
hot water, space conditioning, and the laundry. 
The 250kW fuel cell, located on the fourth floor mezzanine roof overlooking 52nd Street, supplies 
a portion of the combined heat and power for the hotel. The fuel cell plant is comprised of a 
250kW fuel cell, gas compressor, air-to-water heat exchanger and water-to-water heat 
exchanger. 
 
 

7.0 Fuel Cell Installation  
 

The Pepperidge Farm project was an installation of a 250kW fuel cell. The fuel cell is 
connected to run in parallel with the grid and will not run in the island mode when the grid goes 
down. The fuel cell produces 250kW of power and up to 300,000 Btu’s of heat. The heat output 
is connected to the bakery’s boiler make-up system. The power from the fuel cell is distributed at 
480 volts and connected to one of the five main services feeding the facility. 

The key milestones for the installation of the Pepperidge Farm fuel cell were: 
• Completion of major foundations for fuel cell, heat exchanger and transformer on 8/22/05 
• Fuel cell set in place on 9/19/05 
• Completion of all mechanical and electrical work on 10/3/05 
• Commissioning and startup completed on 10/24/05 
• Final Acceptance—1/16/06 

 
Pre-installation work included: power monitoring, soil testing, natural gas testing and potable 
water testing.  NK Engineers of Monroe, Ct. was selected as the engineering design group. 
Millennium Builders, Inc. of Rocky Hill, Ct., selected as the general construction contractor. An 
on-site construction kick-off meeting was held on July 15, 2005. The fuel cell, heat exchanger 
and transformer were set in place on November 19, 2005. The equipment is located on the 
south side of the facility adjacent to the product loading stations outside of the boiler room. The 
electric meter was installed between the fuel cell and the switchgear the fuel cell is feeding. A 
study of the on-site loads showed most, if not all, of the power produced would be used by 
Pepperidge Farm. There was little concern about back-feeding to the grid. In addition, there is a 
reverse power relay installed to prevent any chance of back-feeding.  The existing water 
pressure in the boiler room was adequate to serve the water needs of the fuel cell, so a direct 
connection was made. Connecticut Natural Gas had a medium pressure gas line installed from 
the street to the facility. The gas line to the fuel cell was taken from that existing line. The fuel 
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cell uses natural gas at a pressure of 15 psig at a rate of 35 scfm.  The customer decided on a 
two loop system design (hot water/glycol) for the heat exchanger.  Piping and conduit were 
routed to the fuel cell from the heat recovery boiler underground. From the heat recovery boiler 
to the heat exchanger, the piping was run above ground through the boiler room wall. 
 
The interconnection was completed by 10/3/05 with commissioning and startup completed by 
10/24/05. 
 
Some of the issues encountered during the installation phase were: 
• The site is served by a networked electrical system. The utility did not want any reverse 

power onto the network. A compromise was reached where we installed a reverse power 
relay set to trip if the reverse power exceeded 50kw. 

• The location of the fuel cell was very close to electrical transformers and a sanitary manhole. 
During excavation for the support pads, piping was encountered and the pad had to be 
modified to accommodate the obstacle.  

 
Historical average monthly electrical use is illustrated in Table 2—Monthly Site Parameters—2003. 

 
There were approximately fifteen weeks of construction with anywhere from one to five 
contractor personnel onsite on any one day. Over the four month period it is estimated that 
there were approximately 1300 man hours. 
 
The Sheraton New York Hotel and Towers power plant operates in a cogeneration mode, 
running in parallel with the grid and in island mode when the grid goes down. The fuel cell 
produces 250 kW of power and up to 300,000 Btu’s of heat. The heat output is connected to the 
hotel’s domestic hot water system serving 22 of the 56 floors. The power from the fuel cell is 
distributed at 480 volts and transformed down to 208 by existing transformers to feed the 
hotel’s loads. The unit is sited next to the 2MW standby generator on the fourth floor mezzanine 
rooftop offset. Additionally, various electrical and ventilating systems are located on the fourth 
floor mezzanine rooftop. The rooftop also has two large steel I-beams in place to hold the 2MW 
generator. PPL hired a structural engineer to inspect the roof, provide engineering direction and 
create drawings to assure a structurally sound site for the fuel cell. The steel I-beams were 
reinforced as part of the project. PPL worked closely with Sheraton, the structural engineer and 
the local construction contractor to insure all structural issues were properly addressed. 
 
The key milestones for the installation of the Sheraton New York Hotel & Towers fuel cell 
were:  
• Completion of engineering – 6/4/04 
• Permits and approvals acquired by 6/21/04 (except for MEA# from NYC) 
• Contracts and licensing in place by 7/30/04 
• Equipment delivery completed 11/26/04 
• Construction completed by 12/10/04 
• Commission -  12/28/04 
• Start-up – 5/16/05 

 
Pre-installation work also included: power monitoring, natural gas testing and potable water 
testing. NK Engineers of Monroe, Ct. was selected as the engineering design group. Trystate 
Mechanical of Yonkers, was selected as the general construction contractor. An on-site 
construction kickoff meeting was held on May 28, 2004. The fuel cell, heat exchanger and 
transformer were set in place on November 10, 2004. The equipment is located on the roof of 
the fourth floor mezzanine overlooking 52nd Street. The hotel’s power is being supplied by three 
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different services. The electrical connection could not cross between the networked services. 
The power from the fuel cell was delivered to building loads that were served by the highest 
loaded service so there would be no chance of back-feeding the network serving the hotel. A 
reverse power relay was installed to trip the fuel cell off-line if for some reason a reverse power 
condition was detected.  The existing water pressure in the lower portion of the hotel was too 
low at 20 psig to feed the fuel cell which requires approximately 50 psig for its water connection. 
The water connection was tied into the system serving the upper floors of the hotel, which had 
adequate pressure for the equipment. Con Edison installed a new underground gas line from the 
street to serve the hotel and the fuel cell load. The increased line size was required due to the 
low pressure gas line in the street. A new line from the service was run to the roof location of 
the fuel cell. The gas pressure was then boosted to the required pressure utilizing a natural gas 
compressor system. The fuel cell uses natural gas at a pressure of 15 psig at a rate of 35 scfm.  
The customer decided on a two-loop system design (hot water/glycol) for the heat exchanger. 
All piping and conduit were routed to the fuel cell from a mechanical room on the fifth floor 
across the roof structure supporting the equipment.  
 
The interconnection was completed by December 10, 2004 with commissioning completed by 
December 28, 2004 and start-up on May 16, 2005. 
 
Some of the issues encountered during the installation phase were: 
• The scheduling of equipment deliveries due to the requirement of closing down the street in 

Manhattan to rig to the fourth floor roof. 
• Correction of the structural support system on the roof which had to be done after the 

equipment was rigged into place the first time. 
• The permitting of the fuel cell equipment. Any equipment installed in Manhattan needs to 

have the approval of the code officials (MEA Number) prior to being installed. This was one 
of the reasons for the delay in the final start up of the equipment. 

 
Historical average monthly electrical use is illustrated in Table 2—Monthly Site Parameters—2003. 

 
There were approximately nineteen weeks of construction with anywhere from one to five 
contractor personnel onsite on any one day. Over the four and a half month period, it is 
estimated that there were approximately 1800 man hours. 
 
The Sheraton New York Hotel and Towers power plant operates in a cogeneration mode, 
supplying electricity and heat to half of the fifty six story tower. The unit is sited next to the 
2MW standby generator and feeds power into the equipment serving the lighting on the upper 
floors of the hotel. The power plant supplies about 10 percent of the daily electrical power and 
hot water requirements for the hotel. 

 
 

8.0 Electrical System  
 
The 250-KW DFC 300A fuel cell power plant at Pepperidge Farm is operated in parallel with the 
local electrical grid.  Connecticut Light & Power (CL&P) is the primary power source for the site. 
The fuel cell is electrically connected to Pepperidge Farm’s 480V system at one of the main 
switchgear buses, which is ultimately connected to the CL&P power grid at the main electric 
meter for the site. CL&P had a standardized electrical interconnection for all distributed 
generation projects, such as this fuel cell, that were under 5 MW in capacity.  The 
interconnection process went relatively smooth with a reasonable review and comment period 
from CL&P on all interconnection issues and relay settings.   
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As part of the interconnection application, PPL had to designate whether excess power from the 
fuel cells would be exported from the site. Pepperidge Farm elected to obtain interconnection 
service from CL&P that did not allow for export electric sales. The small amount of power (up 
to 50kw) that might be reversed into the networked system serving the site would be used 
elsewhere on the site before entering the grid at the main meter location. 
 
The DFC 300A fuel cell is designed to allow for connection to critical loads and operation in 
“backup” mode when the power grid is not available.  Pepperidge Farm did not connect any 
critical loads into the fuel cell during the first year of installation.   
 
The 250-KW DFC 300A fuel cell power plant at the Sheraton New York Hotel & Towers is 
operated in parallel with the local electrical grid.  Consolidated Edison (ConEd) is the primary 
power source for the site. The power from the fuel cell is distributed at 480 volts and 
transformed down to 208 volts by existing transformers to feed the hotel’s loads. The unit is sited 
next to the 2MW standby generator on the fourth floor mezzanine rooftop offset. Additionally, 
various electrical and ventilating systems are located on the fourth floor mezzanine rooftop.  The 
interconnection process went relatively smooth with a reasonable review and comment period 
from ConEd on all interconnection issues and relay settings.   
 
The hotel’s power is being supplied by three different services. The electrical connection could 
not cross between the networked services. The power from the fuel cell was delivered to building 
loads that were served by the highest loaded service so there would be no chance of back 
feeding the network serving the hotel. A reverse power relay was installed to trip the fuel cell off 
line if for some reason a reverse power condition was detected.   
 
The DFC 300A fuel cell is designed to allow for connection to critical loads and operation in 
“backup” mode when the power grid is not available.  Sheraton connected equipment serving the 
lighting on the upper floors of the hotel into the backup feature of the fuel cell.   
 

9.0 Thermal Recovery System  
 
Two natural gas fueled boilers provided the primary source of heating and process steam at the 
Pepperidge Farm facility. As part of the project, the boiler make-up water line was extended to 
run through a double wall shell and tube heat exchanger. The shell side of the heat exchanger 
utilizes a glycol mixture to transfer the heat from the fuel cell’s heat recovery unit (HRU) to the 
make-up water system. The exhaust from the fuel cell unit is ducted to a Cain HRU to capture 
the thermal energy in the exhaust. The recoverable thermal energy from the DFC 300A fuel cell 
power plant can be up to 0.3 mmBTU per hour (mmBTU/hr). Therefore, the fuel cell heat 
recovery system is designed to provide a maximum of 0.3 mmBTU/hr of thermal energy to the 
boiler make-up water system. The fuel cell heat recovery system is designed for continuous 
operation to provide heat to the make-up water which reduces the amount of steam required to 
heat the boiler feed water. The fuel cell heat recovery system includes a bypass on the HRU to 
dissipate heat from the system in the event the fuel cell system is isolated from the facilities 
water loop for any reason. This feature enables the fuel cell to continue full operation 
independent of the operation of the heat recovery system. The HRU utilizes a cross-flow 
configuration with the high temperature exhaust gas passing over coils through which the water 
flows. In this configuration, relatively cooler water enters the HRU near the gas exit and exits at 
the front of the HRU near where the hot exhaust from the fuel cell enters the HRU. In this 
configuration, the temperature difference between the gaseous exhaust and the water in the hot 
loop remains relatively constant across the length of the HRU, thereby maximizing heat transfer 
from the gaseous exhaust to the water. Water temperature across the HRU and the radiator is 
measured through the use of multiple temperature sensors.  
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At the Sheraton New York Hotel & Towers the main heating source is high pressure steam 
furnished from Con Edison’s main underground distribution system. As part of the project, the 
domestic hot water system serving the upper floor hotel rooms was connected to run through the 
double wall shell and tube heat exchanger located in the fifth floor mechanical room adjacent to 
the fuel cell location. The shell side of the heat exchanger utilizes a glycol mixture to transfer the 
heat from the fuel cell’s heat recovery unit (HRU) to the domestic hot water system. The exhaust 
from the fuel cell unit is ducted to a Cain HRU to capture the thermal energy in the exhaust. The 
recoverable thermal energy from the DFC 300A fuel cell power plant can be up to 0.3 mmBTU 
per hour (mmBTU/hr). Therefore, the fuel cell heat recovery system is designed to provide a 
maximum of 0.3 mmBTU/hr of thermal energy to the domestic hot water system. The fuel cell 
heat recovery system is designed for continuous operation to provide heat to the domestic hot 
water, which reduces the amount of steam required to heat the water. The fuel cell heat 
recovery system includes a bypass on the HRU to dissipate heat from the system in the event the 
fuel cell system is isolated from the facilities water loop for any reason. This feature enables the 
fuel cell to continue full operation independent of the operation of the heat recovery system.  
 
The heat recovery systems have worked well during their first year of operation. 
 

 
10.0 Data Acquisition System 

 
The DFC 300A fuel cell power plant is designed for unattended operation and is monitored 
remotely by FCE through a telephone connection to FCE’s control center located in Danbury, 
Connecticut. Fuel cell operating parameters such as fuel usage, power output, water 
consumption, etc., are monitored by the power plant, with data stored locally and uploaded to 
FCE on a daily basis. The HRU skid is equipped with a meter that monitors continuous, 
cumulative and peak heat output as well as other thermal parameters. Pepperidge Farm and 
Sheraton New York Hotel & Towers maintenance personnel also visually inspect all aspect of the 
fuel cell system each day during their normal course of activities around the boiler room.  

 
 
11.0 Results & Discussion 

 
This section is included in sections 12 through and including 14. 
 
 

12.0 Fuel Supply System   
 

The fuel supply system for the fuel cell is designed for maximum flexibility. The fuel cell unit can 
operate on both pipeline-quality natural gas or biogas if the biogas is properly cleaned up to FCE 
specifications. Natural gas is the primary fuel for both projects. 
 
At Pepperidge Farm, Connecticut Natural Gas, the local utility, ran a gas line capable of 
sending a minimum of 15 psi natural gas to the fuel cell.  Having the proper pressure for natural 
gas available on-site was important and eliminated the need for a gas booster pump. At the 
Sheraton New York Hotel & Towers, Consolidated Edison, the local utility in New York City, 
installed a new underground gas line from the street to serve the hotel and the fuel cell load. The 
increased line size was required due to the low pressure gas line in the street. A new line from 
the service was run to the roof location of the fuel cell. The gas pressure was then boosted to the 
required pressure utilizing a natural gas compressor system.  Both fuel cells use a carbon bed, a 
de-sulphurizer and a humidification system to prepare the natural gas for introduction into the 
fuel cell.  All these systems are provided by and delivered by FCE in the fuel cell container. 
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13.0 Program Costs 
 

A breakdown of the actual project costs for the Pepperidge Farm unit includes the following 
items: 
 

• System Purchase Cost $927,000 
• Installation $316,433 
• Thermal Recovery $23,000 
• Performance Monitoring & Service Agreement $25,000 
• Maintenance (labor, materials, etc.) incl. 
• Fixed Operating Cost incl. 
• Variable Operating Cost ($/kWh) incl. 
• Fuel Costs ($/Mbtu) $9.50 
• Local Area Fuel Price $142,500 
• Local Area Electricity Price ($/KWh) $.014 
• Other Costs  

o Freight $10,000 
o Commissioning/Start-up incl. 

 
A breakdown of the actual project costs for the Sheraton New York unit includes the following 
items: 
 

• System Purchase Cost $1,016,670 
• Installation $570,894 
• Thermal Recovery $24,050 
• Performance Monitoring & Service Agreement $90,000 
• Maintenance (labor, materials, etc.) incl. 
• Fixed Operating Cost incl. 
• Variable Operating Cost ($/kWh) incl. 
• Fuel Costs ($/Mbtu) $12.50 
• Local Area Fuel Price $187,500 
• Local Area Electricity Price ($/KWh) $0.017 
• Other Costs  

o Freight $20,000 
o Commissioning/Start-up incl. 

 
The Performance Monitoring and Service Agreement from Fuel Cell Energy covers maintenance, 
fixed operating and variable operating costs. Maintenance includes items such as on-site labor 
and material provided by Fuel Cell Energy. Fixed Operating Cost includes items such as 24/7 
monitoring, 24/7 800 number helpline, engineering upgrades to the fuel cell and scheduled 
maintenance such as filter and salt changes. Variable Operating Cost includes call-out and 
response by Fuel Cell Energy technicians for unplanned fuel cell outages. 
 

14.0 Operational Data and Results 
 

Pepperidge Farm’s electrical use allowed initially for almost full operation of the fuel cell.  
There were several instances on Sunday evenings when Pepperidge’s load was too low and 
caused the reverse power relay to operate.  To prevent unwanted trips, the fuel cell was 
operated at slightly lower output (225kW) during some of the test period.  The Sheraton fuel cell 
was also run at a reduced output for a portion of the test period due to high gas prices. 
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Both fuel cells ran very consistently and at a very high availability factor (89% / 96%) as shown 
in the table below.  The capacity factors for the fuel cells was 84% which was mainly due to the 
choice of running at a reduced output during the latter part of the test periods for reasons 
mentioned. 
 
The operating hours, total energy produced, peak and average electric output were derived 
directly from hourly fuel cell output data.  The fuel usage fuel usage was derived from actual 
utility bills.  The thermal heat recovery numbers were based on sample data from the site and 
average expected thermal heat recovery based on the design of the HRU system.  Electrical 
efficiency is supplied by the fuel cell manufacturer and thermal efficiency is derived from the 
thermal heat recovered / gas heat input value.  The overall system efficiency shown is 61% for 
both systems. 

 

 
Table 1—Pepperidge Farm Fuel Cell Operating Data 

Total Time in Period             8,760 hrs Heat Recovery Rate         200,000 Btus/hr

 Availability 89% Heat Rate 7260 LHV Btus/kWh

Total Energy Produced       1,818,653 kWe-hrs Electrical Efficiency 47%

Average Electric Output             5,021 daily kWh Thermal Efficiency 14%

Peak Electric Output 243 kW Total Thermal Heat 
Recovery

11,464 MMBtus

Capacity Factor 84 %

 

 
 Table 2—Sheraton New York Fuel Cell Operating Data 

Total Time in Period             8,760 hrs Heat Recovery Rate         200,000 Btus/hr

 Availability 96% Heat Rate 7260 LHV Btus/kWh

Total Energy Produced     1,854,367 kWe-hrs Electrical Efficiency 47%

Average Electric Output             5,080 daily kWh Thermal Efficiency 14%

Peak Electric Output 224 kW Total Thermal Heat 
Recovery

11,464 MMBtus

Capacity Factor 84 %
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Prior to the installation of the fuel cell, Pepperidge Farm purchased 100% of its electrical energy 
from the local electric utility, and it purchased natural gas and produced hot water with its 
natural gas fired boilers.  The data below was derived from actual electric and gas utility bills. 
 

Month        
2005

Total Monthly 
Site Electrical 

Usage

Peak Site     
Electrical 

Usage

Total Monthly 
Site Fuel Usage 

(LHV)

Peak Site     
Fuel Usage 

(LHV)

kWe-hrs kW MMBtu MMBtu/day
Jan 231,120 489                83 2.96
Feb 234,000 526              102 3.38
Mar 295,920 546              97 2.93
Apr 300,240 505              78 2.70
May 291,600 550              73 2.51
Jun 307,440 662              80 2.43
July 374,400 637              78 2.30
Aug 330,480 649              70 2.90
Sept 309,600 669              81 2.69
Oct 249,120 549              97 3.12
Nov 296,640 521              98 3.15
Dec 270,720 552                99 3.00

 
Table 3—Pepperidge Farm Site Parameters Prior to Fuel Cell Installation—2005  
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Prior to the installation of the fuel cell, Sheraton New York Hotel and Tower purchased 100% of 
its electrical energy from the local electric utility, and it purchased natural gas and produced hot 
water with its natural gas fired boilers.  The data below was derived from actual electric and gas 
utility bills. 

 

Table 4—Sheraton New York Site Parameters Prior to Fuel Cell Installation—2004-2005  

Month        
2005

Total Monthly 
Site Electrical 

Usage

Peak Site     
Electrical 

Usage

Total Monthly 
Site Fuel Usage 

(LHV)

Peak Site     
Fuel Usage 

(LHV)

kWe-hrs kW MMBtu MMBtu/day
Jan 1,936,800 3,112             872 27.25
Feb 1,920,000 3,064           839 27.97
Mar 1,886,400 3,192           791 27.28
Apr 1,972,800 3,248           771 24.10
May 1,884,000 3,048           907 30.22
Jun 1,622,400 2,968           814 28.06
July 1,694,400 2,472           928 28.11
Aug 1,603,200 2,392           755 22.87
Sept 1,466,400 2,328           646 21.55
Oct 1,478,400 2,448           730 25.17
Nov 1,459,200 2,616           777 26.78
Dec 1,714,704 2,512             917 29.59

 
After the installation of the 250 kW fuel cell, electric energy purchases from the local utility were reduced 
by over 1.8 million kWh and thermal energy generated by the boilers was reduced by over 11,000 
MMBtus.    

Month        
2006

Total Monthly 
Site Electrical 

Usage

Peak Site     
Electrical 

Usage

Total Monthly 
Site Fuel Usage 

(LHV)

Peak Site     
Fuel Usage 

(LHV)

kWe-hrs kW MMBtu MMBtu/day
Jan 108,000 502                94 3.36
Feb 61,200 405              109 3.65
Mar 58,320 416              99 3.19
Apr 114,480 538              97 3.24
May 156,960 518              97 3.22
Jun 182,880 699              103 3.11
July 240,480 479              92 1.23
Aug 219,600 570              96 2.03
Sept 195,120 488              109 2.93
Oct 176,400 574              106 3.84

Table5—Pepperidge Farm Site Parameters During Fuel Cell Installation—2006 

Page 17 of 41 



 

Month        
2005-2006

Total Monthly 
Site Electrical 

Usage

Peak Site     
Electrical 

Usage

Total Monthly 
Site Fuel Usage 

(LHV)

Peak Site     
Fuel Usage 

(LHV)

kWe-hrs kW MMBtu MMBtu/day
June 1,907,128 3120 874 29.15
July 2,038,583 3096 821 26.49
Aug 2,115,097 3224 830 26.76
Sept 1,993,459 3800 762 25.40
Oct 1,704,877 2816 836 26.97
Nov 1,669,184 2696 890 29.67
Dec 1,566,886 2320 875 28.21
Jan 1,606,317 2344 834 26.90
Feb 1,449,352 2304 666 23.78
Mar 1,414,737 2272 850 27.42
Apr 1,770,812 2376 951 31.69
May 1,232,335 2552 864 27.86

Table6—Sheraton New York Site Parameters During Fuel Cell Installation—2005-2006 
 

The site parameters that changed included a reduction in purchases from the local electric utility 
of over 1.8 million kWh which was offset by the power generated by the fuel cell.  Natural gas 
purchased for the hotel was reduced by over 11,000 MMBtus due to the thermal heat recovered 
from the fuel cell.   

 
The following table identifies the Mean Time Between Failure (MTBF), Total Scheduled Outages, 
Mean Time of Scheduled Outages, Total Unscheduled Outages, and Mean Time of Unscheduled 
Outages.  The date, cause and duration of each outage that occurred during the first year of 
operation is provided in the second table below.   
 

 
Pepperidge Farm Fuel Cell 

Outages 
Sheraton New York Fuel Cell 

Outages 
Mean Time 

Between Failures 215 hrs. Mean Time 
Between Failures 263 hrs. 

Total Scheduled 
Outages 302 hrs. Total Scheduled 

Outages 76 hrs. 

MTBF Scheduled 
Outages 784 hrs. MTBF Scheduled 

Outages 1040 hrs. 

Total 
Unscheduled 

Outages 

119 hrs. MTBF 
Unscheduled 

Outages 

251 hrs. 

MTBF 
Unscheduled 

Outages 

244 hrs. MTBF 
Unscheduled 

Outages 

351 hrs. 

 
Table 7—Fuel Cell Outages 
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The most common cause of the outages was grid interruptions from the local utility (designated 
as “Grid” on the chart below).  Grid disturbances may include local lighting storms, line switching, 
a pole accident or other unexplainable outages or fluctuations in the grid that cause the fuel cell 
to trip. There were also some gas compressor issues at the Sheraton New York. 
 

Pepperidge Farm
Fuel Cell - Mean Time Between Failures
Date: January 16, 2006 to January 31,2007

Fuel Cell
Fuel Cell Shutdown Shutdown

Period Run Hours Hours Start Date Type Comment
1 146 12 01/29/06 External Grid
2 336 22 02/12/06 Forced Power conversion
3 266 2 02/24/06 External Grid Connection
4 263 3 03/07/06 External grid
5 166 2 03/14/06 External grid

6 27 12 03/15/06
External 
/forced grid/module electrochem sys

7 13 10 03/16/06 External Customer Equip.
8 10 1 03/17/06 External Customer Equip.
9 36 2 03/19/06 External Customer Equip.

10 191 2 03/27/06 External Grid
11 71 1 03/30/06 External Grid
12 616 1 04/25/06 External Grid
13 693 10 05/24/06 Forced Controls System
14 186 6 06/01/06 Forced Power conversion
15 14 1 06/02/06 External Grid
16 52 1 06/04/06 Customer Power conversion
17 469 1 06/24/06 Forced HVAC Group
18 412 5 07/11/06 External Grid
19 615 5 08/06/06 External Grid
20 96 6 08/10/06 External Grid
21 18 2 08/11/06 External Grid
22 83 3 08/15/06 External Grid
23 418 14 09/01/06 Forced Module
24 47 10 09/04/06 Forced Module
25 858 13 10/10/06 Forced Fresh Air Group
26 200 9 10/19/06 External Grid
27 22 2 10/20/06 External Grid
28 383 3 11/05/06 External Grid
29 269 1 11/17/06 External Grid
30 383 10 12/03/06 Forced Electrical
31 22 24 12/04/06 Forced Electrical
32 139 8 12/11/06 External Grid
33 63 3 12/14/06 External Grid
34 206 2 12/23/06 External Grid
35 25 3 12/24/06 External Grid
36 28 3 12/25/06 External Grid
37 18 3 12/26/06 External Grid
38 4 5 12/26/06 External Grid
39 389 6 01/12/07 External Grid
40 329 192 01/26/07 Forced Water Treatment

Total Lost 421
Mean Time Between Failures

MTBF 214.6   
Table 8—Pepperidge Farm Fuel Cell Meantime Between Failures 
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New York Sheraton Hotel & Tower Fuel Cell
Fuel Cell - Mean Time Between Failures
Date: June1, 2005 to May 31, 2006

Fuel Cell
Fuel Cell Shutdown Shutdown

Period Run Hours Hours Start Date Type Comment
1 1489 1.5 02-Aug-05 Forced Operator error
2 1008 13.3 13-Sep-05 Forced Drives
3 0 23.7 14-Sep-05 Customer External Equipment
4 30 0.2 15-Sep-05 Forced Process Indiced Failure
5 98 1.7 19-Sep-05 Forced N/A
6 212 3.3 28-Sep-05 Customer Site
7 188 2.3 06-Oct-05 Customer Site
8 468 34.5 26-Oct-05 Forced Dirty/Oily/Littered
9 265 2.5 07-Nov-05 Forced Versapro

10 116 1.7 12-Nov-05 Customer Gas
11 3 1.5 12-Nov-05 Customer Pressure
12 12 59.7 13-Nov-05 Customer Gas
13 199 2 23-Nov-05 Customer Grid Disturbance
14 5 47 24-Nov-05 Customer Gas
15 53 7.7 28-Nov-05 Customer Customer Equipment
16 1199 1.5 17-Jan-06 Forced Operator Error
17 160 4.3 24-Jan-06 Forced Operator Error
18 8 3 24-Jan-06 Forced Damaged/Bent/Dented
19 81 13.3 28-Jan-06 Forced Out of Calibration
20 31 2.7 30-Jan-06 Forced Cracked/Broken
21 100 27.5 03-Feb-06 Customer New Issues
22 183 29.2 12-Feb-06 Forced Dirty/Oily/Littered
23 406 2.2 02-Mar-06 Forced Inoperable
24 357 6.8 17-Mar-06 Customer Gas
25 66 3.7 20-Mar-06 Forced Wiring
26 22 2.2 21-Mar-06 Forced Wiring
27 17 8 22-Mar-06 Forced Wiring
28 113 1.7 27-Mar-06 Forced Operator error
29 861 9.2 02-May-06 Forced Process Indiced Failure
30 38 4.3 04-May-06 Forced Process Indiced Failure
31 559 2.3 27-May-06 Forced Process Indiced Failure
32 66 3 30-May-06 Forced Dirty/Oily/Littered

327.50
MTBF 263  

Table 9—Sheraton New YorkFuel Cell Meantime Between Failures 
 

 
PPL EnergyPlus, LLC certifies that all the activities as noted in this report years of 2005 to 2007 are 
complete.   
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15.0 Milestones/Improvements/Lessons Learned  
 

The fuel cell installation at Pepperidge Farm had several milestones that were achieved during 
the first year of operation: 

• First installation of a 250 kW fuel cell demonstration project at a large 
bakery/manufacturer in Connecticut 

• Laid the ground work for a potential second 1.5 MW fuel cell at the same site.  This 
project allowed Pepperidge to better understand how a fuel cell operates and can be 
integrated with their 24/7 operating facility. 

• Demonstration of running the fuel cell at various load levels to maximize the output 
of the fuel cell while avoiding nuisance trips from the reverse power relay. 

 
Several improvements and modifications PPL learned through this demonstration: 

• The need to monitor the on-site loads on an ongoing basis when the customer’s load 
closely matches the output of the fuel cell.  As the fuel cell does not load follow, the 
fuel cell output must be set to the maximum output but not at a level that causes 
reverse power relay trips 

• The need to closely assess and monitor on-site electric and thermal use for a 
potential fuel cell client to assure the fuel cell operates as efficiently as possible while 
not causing reverse power relay trips 

• The use of a high speed broadband connection for quick, instant access to the fuel 
cell is much more useful than slower dial-up connections.  This helps with monitoring 
and troubleshooting the fuel cell remotely and saves from the cost of sending out a 
technician unnecessarily 

 
Several lessons learned from the installation of this demonstration project at Pepperidge Farm 
include 

• The need to understand all the local zoning and permitting requirements.  
Connecticut had a state specific process that involved the siting council.  This council 
had to provide approval of the project before it could proceed.   

• Siting the fuel cell near a location where power and heat can be readily connected 
into the bakery’s utility system are key to a successful project.  The fuel cell with the 
heat recovery unit occupies a relatively small area and the fuel cell is very quiet and 
clean, which allows it to be sited very close to buildings.  

• Installation costs can be reduced if land near the utility connections is available and 
is relatively clear from obstructions, both above and underground.  The overall close 
location of the fuel cell site to the building’s boiler room greatly reduced installation 
costs which could have involved long electric and thermal pipe runs or significant 
ground work. 

• Installation of the fuel cell also involves close coordination with all suppliers and local 
trades to assure success.  The fuel cell project can easily run into cost overruns if the 
project is not managed properly. 

• The operation of the fuel cell was spearheaded by FuelCell Energy, the fuel cell 
supplier.  FCE entered into a service agreement with PPL that allowed FCE to monitor 
the fuel cell 24 hours a day and dispatch technicians as needed for routine and non-
routine maintenance.  PPL used its own technicians for all equipment outside of the 
fuel cell.  This was the best case scenario for PPL who did not want to train its on-
site maintenance personnel on how to operate the fuel cell.  The fuel cell is a 
complex power plant that needs special and ongoing training to assure successful 
operation.   
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The fuel cell installation at Sheraton New York Hotel & Towers had several milestones that 
were achieved during the first year of operation: 

• First installation of a 250 kW fuel cell demonstration project in New York City, near 
Times Square  

• A ribbon cutting ceremony to promote the installation of this leading edge technology 
with local city officials, the community and the state of New York 

• The ability for Starwood Hotels and the Sheraton brand to promote themselves as a 
clean and green energy corporation who is taking the lead among their peers with 
clean energy choices.  Starwood won several energy awards as a result of their fuel 
cell efforts with PPL 

• The demonstration of the fuel cell’s ability to act as a backup power source with 
several levels of the hotel connected to the critical or backup bus on the fuel cell 

• The first time a DFC300A fuel cell has been installed on a building structure instead 
of on the ground 

 
Several improvements and modifications PPL learned through this demonstration: 

• The ability to connect critical loads at a site that are on all the time and do not 
fluctuate too much over time 

• The need to closely assess and monitor on-site electric and thermal use for a 
potential fuel cell client to assure the fuel cell operates as efficiently as possible 

• The use of a high speed broadband connection for quick, instant access to the fuel 
cell is much more useful than slower dial-up connections.  This helps with monitoring 
and troubleshooting the fuel cell remotely and saves from the cost of sending out a 
technician unnecessarily 

 
Several lessons learned from the installation of this demonstration project at Sheraton include: 

• The need to understand all the permitting requirements, especially in New York or 
other large cities.  The MEA# which was essentially a number issued by the NY fire 
department took many months to obtain as this was the first fuel cell of its type in 
New York City.  This process and the amount of time it would take was not 
understood during the early stages of this project. 

• Siting the fuel cell near a location where power and heat can be readily connected 
into the hotel’s utility system are key to a successful project.  The fuel cell with the 
heat recovery unit occupies a relatively small area and the fuel cell is very quiet and 
clean, which allows it to be sited very close to buildings.  

• Space is very limited in New York City.  A location that can fit the fuel cell and heat 
exchanger and can support the 90,000 pound weight is the first part of the process. 

• Installation of the fuel cell also involves close coordination with all suppliers and local 
trades to assure success.  The fuel cell project can easily run into cost overruns if the 
project is not managed properly.  New York City has many rules, and cost overruns 
on this project were mitigated by using local contractors. 

• Natural gas is typically at lower pressures in New York City, and the entire utility 
infrastructure is very old.  You need to hire local engineers who understand how to 
work in the city and with the local utility in order to assure project success.   

 
16.0 Conclusions/Summary  
 

Pepperidge Farm and Starwood’s Sheraton New York Hotel and Towers partnered with PPL 
EnergyPlus to embark on this endeavor to install the two 250 kW DFC300A fuel cells from 
FuelCell Energy.  The success of the Pepperidge Farm project was also supported by the 
Connecticut Clean Energy Program and the Department of Energy through the Department of 
Defense’s fuel cell buy down program. The success of the Sheraton New York project was also 
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supported by the New York State Energy and Research Development Authority and the 
Department of Energy through the Department of Defense’s fuel cell buy down program. 
 
Pepperidge Farm’s main goals for this project were: 

• Manage energy costs 
• Exercise environmental leadership 
• Leverage innovative technologies 

 
Starwood’s Sheraton New York’s main goals for this project were: 

• Be an energy leader among its peers 
• Manage energy costs 
• Provide backup power for the hotel 

 
 

All the goals were successfully met through the installation of the fuel cells.  Energy costs were 
controlled, innovative solutions were incorporated and both companies became energy leaders in 
their industries.     
 
Pepperidge Farm and Sheraton New York also exercised environmental leadership by installing 
leading edge 250 kW molten carbonate fuel cell.  These fuel cells represented the newest 
available fuel cell technology at the time. 
 
This demonstration project was a true success to Pepperidge Farm and Sheraton New York and 
to the promotion of fuel cell technology for generations to come. 

 
17.0 References 
 

None. 
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Appendix 1 – Request for Amendment to DOE Contract 
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Appendix 2 – List of Acronyms and Abbreviations 
 
BOP KW – load in kW of the balance of the plant 
Btu. – British thermal unit 
cbUnit – unit number 
CO – carbon monoxide 
COMBO64 – designation to show plant status 
dc – direct current 
DFC – Direct FuelCell 
DOD – Department of Defense 
DOE – Department of Energy 
EPM – Electric Power Meter 
FC-217 PV – Process Value for Flow Control_217, used to regulate/measure natural gas flow 
FCE – FuelCell Energy, Inc. 
FS – Field Service 
gpm – gallons per minute 
GTAC – Global Technical Assistance Center 
HMI –  HRU – heat recovery unit 
Hot s – Hot Standby 
HSBT – typo in report should be HSBY 
HSBY – Hot standby 
Hz – Hertz 
I&C – Intrumentation and controls 
kW – kilowatts 
kWe – kilowatt equivalent 
kWh – kilowatts per hour 
lb/hr. – pounds per hour 
LHV – low heating value 
MCFC – molten carbonate fuel cell 
MMbtu – million British thermal units 
MTBF – mean time between failure 
MW – megawatts 
N2 – nitrogen 
Nox – nitrous oxide 
Other D BOP – shows reading at balance of plant 
OtherD CCB – shows reading at critical customer circuit breaker 
OtherD Inverter – shows reading at inverter (Inverter=PCU, which is Power Condition Unit) 
OtherD TB – shows reading at Tie Breaker 
PC – personal computer 
PCU AC KW – Gross power output in kW from inverter 
Power opps – Power Operations 
PPL – PPL EnergyPlus, LLC 
ppmv – parts per million by volume 
psig – pounds per square inch  
pt – pressure transmitter 
QSIA – conductivity meter 
R&D – research and development 
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RO – reverse osmosis 
scfm – standard cubic foot per minute 
Sox – sulfur oxide 
TBKW – Tie-breaker kilowats 
TD_0368 – incell differential temperature 
TS&R – trouble shoot and repair 
V – volt 
VAC – volt alternative current 
Voc – volatile organic compound 
vs – versus 
WTS – water treatment system 

Page 27 of 41 



Appendix 3 – Excavation Photo 
 
 

 

Pepperidge Farm 
Foundation 

Site View – 11 August 2005 
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Sheraton New York Hotel & Towers 
Steel Foundation 

Site View – 10 November 2004 
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Appendix 4 – Installation of Fuel Cell 
 

 
 

 
 

Pepperidge Farm 
25 October 2005 
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 Sheraton New York Hotel & Towers 

Rigging 
Site View – 10 November 2004 
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Appendix 5 – Installed Fuel Cell 
 

 
Pepperidge Farm 
16 January 2006 
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 Sheraton New York Hotel & Towers 

Installed 
Site View – 19 April 2005 
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Appendix 6 – Connecticut Natural Gas Corporation 2005 – 2006 Invoices 
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Appendix 7 – Con-Edison Natural Gas Invoices May 2004 – May 2006 
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Appendix 8 – Connecticut Light & Power 2005-2006 Invoices 
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Appendix 9 – Con-Edison Electric Invoices May 2004 – May 2006 
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Appendix 10 – Records of Fuel Cell Outages Provided by FuelCell Energy, Inc.—Pepperidge 
Farm 
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Appendix 11 Records of Fuel Cell Outages Provided by FuelCell Energy, Inc.— Sheraton New 
York Hotel & Towers 
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Appendix 12 – Record of Fuel Cell Data Provided by FuelCell Energy, Inc. – Pepperidge Farm 
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Appendix 13 – Record of Fuel Cell Data Provided by FuelCell Energy, Inc. – Sheraton New 
York Hotel & Towers 
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