To:	 Stephen Plauche - Enron
From: John Clark - CRRA

Performance Related Issues:

1) Please provide the expected or guaranteed base heat rate for the units.  Provide the heat rates in terms of BTU/kWh (HHV) for the units installed in 2002 and for the upgraded units in 2004.  Please include gross and net heat rates.

FCE’s guarantee point for all the different units is 7,108 Btu/kWh (LHV).  ENA is still waiting to hear back from FCE on whether an HHV heat rate is even applicable to fuel cells (due to the fact that there is no combustion but a chemical reaction that powers the cells).  FCE has made no differentiation between between gross and net heat rates.  

2) What is the expected heat rate degradation of the fuel cells?  Please provide heat rate degradation as: percent heat rate degradation per 1,000 operating hours.

Please refer to Exhibit A for the expected performance degradation information.  FCE has not yet provided ENA with the heat rate degradation on an operating hours basis.  ENA is waiting to receive this information from FCE.  

3) What is the expected output degradation of the fuel cells?  Please provide output degradation as: percent output drop per 1,000 operating hours.

Please refer to Exhibit A for the expected performance degradation information.  FCE has not yet provided ENA with the heat rate degradation on an operating hours basis.  ENA is waiting to receive this information from FCE.

4) What is the anticipated parasitic load of the fuel cell plant operating at peak output, and at minimum output. (provide a parasitic load for a single 2.4 MW plant and a site with 12 units).

The anticipated parasitic load for both the 2.0 and 2.4 MW plants is 60 kW at maximum unit output.  FCE has provided us no anticipated parasitic load data points at a minimum output level.  A site with 12 units would have a total parasitic load of 720 kW.      

5) What (if any) is the expected increase in parasitic load per 1,000 operating hours, please provide parasitic load increase as a percent parasitic increase per 1,000 operating hours.

Unknown.  Tony, please answer.  

6) What is the performance impact of cycling the units on and off.  i.e. do 10 start/stop cycles have the same impact on output and heat rate as 1,000 operating hours.  

No, the units cannot be cycled on and off-line.  There are two reasons for this. First, it takes approximately 70 hours from a cold start to ramp up a unit to its maximum unit output.  Secondly, FCE’s OEM warranty to the purchaser expires if a unit is cycled on and off-line more than ???? times per year.

Stacks

7) Should the stack life be measured on a MWhr generated basis rather than years?

FCE has indicated to ENA that it views the stack life on a MWhr basis rather than a yearly basis.  Specifically, the 2.0 MW units should have a replacement schedule of 25,000 hours and the 2.4 MW units should have a replacement value of 40,000 hours.  

8) What is the anticipated stack life based on continuous operation? (in hours of operation, years, or MWhrs)

The anticipated stack life (based on continuous operation and assuming 95% availability) for the 2.0 MW units is 3 years.  The anticipated stack life (based on continuous operation and assuming 95% availability) for the 2.4 MW units is 3 years.  

Operations and Maintenance Fees

9) Please provide the water requirements, per unit and per site, including make-up and discharge flows (peak and average).  Also provide makeup water quality requirements.  Is a water softener or demineralizer required?  

FCE has provided water consumption guarantee points of 600 gal/hr and 620 gal/hr for the 2.0 MW and the 2.4 MW power plants, respectively.  FCE has provided water discharge guarantee points of 450 gal/hr and 460 gal/hr for the 2.0 MW and the 2.4 MW power plants, respectively.  To determine the per site water requirements, simply multiply the per unit requirements (given above) times the number of units being placed at each site.  Please examine Exhibit B for the water quality requirements at site.  A water treatment system is incuded in FCE’s scope of work and will be on site to clean any water being used in the process.  





