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REPLY COMMENTS OF FUELCELL ENERGY, LNC. 

In accordance with the California Public Utilities Commission ("Commission") 

Rules of Practice and Procedure and the Administrative Law Judges' May 20,2008 

Ruling, FuelCell Energy, Inc. ("FCE) respectfully submits the following reply 

comments addressing combined heat and power ("CHP") issues raised in the opening 

comments submitted in this proceeding. 

I. 	 The discussion of how to regulate GHG emissions from CHP and 
associated modeling must include and correctly identify the 
characteristics of fuel cells. 

In reviewing opening comments on CHP issues, it appears that a number of 

parties do not realize that CHP includes both combustion and non-combustion 

technologies. For example, Pacific Gas and Electric Company ("PG&E) states that 

"CHP is not a GHG neutral resource like renewables or energy efficiency."' Similarly, 

Southern California Edison Company ("SCE) claims that "[all1 GHG emissions from 

' PG&E Opening Comments at 85. 
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CHP systems are created by combustion of fuel.”2  These and other generalizations 

assuming that all CHP operations involve the combustion of natural gas are inaccurate.  

 Commentary by some parties implies categorically that CHP is less efficient than 

current central station generation.  For example, SCE asserts that it “does not agree that 

CHP is inherently more efficient than the separate generation of electricity and heat.”3  

PG&E provides a table wherein the heat rate of a hypothetical CHP facility is listed as 

11,400 Btu/kWh which compares less favorably to a combined cycle gas turbine 

(“CCGT”) with a heat rate of 7,400 Btu/kWh.4  To set the record straight, FCE’s fuel 

cells have a single cycle heat rate of 7,260 Btu/kWh before accounting for any heat 

recovery and a heat rate of 5,884 Btu/kWh when waste heat is used to turn a coupled 

unfired turbine, increasing electrical efficiency to 59%.  When used in a CHP application, 

fuel cells have an inherently higher efficiency than the CCGTs cited by both PG&E and 

SCE in their respective critiques of CHP efficiency. 

 FCE understands that historically CHP has been defined as natural gas-fired 

cogeneration, but this definition needs to be revisited.  Particularly as the Commissions 

and the Air Resources Board (“ARB”) develop policies for regulating GHG emissions, 

allowances and offsets, out-of-date assumptions about CHP must be discarded and the 

characteristics of newer CHP technologies need to be fully acknowledged and included in 

all future CHP analyses.  A more accurate and inclusive definition of CHP will result in 

more effective regulation and policy signals that will support innovative solutions to the 

GHG emissions problem.     

                                                 
2 SCE Opening Comments at 30. 
3 SCE Opening Comments at 34. 
4 PG&E Comments at 76-77. 
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 As discussed in FCE’s opening comments, fuel cells are a non-combustion CHP 

technology.  Fuel cells differ according to design and fuel source, but in general a fuel 

cell emits less GHG and little or no NOx and SOx as compared to combustion facilities 

of equivalent size, has the capability to displace baseload generation, has a very minimal 

visual and noise profile, and can be sized to meet thermal or electric load.  FCE and other 

fuel cell manufacturers participating in the California market could provide detailed 

information on request to assist the Commissions and ARB in profiling and modeling 

fuel cell CHP facilities. 

II. While parties differ on the optimal regulatory approach, there is a 
substantial consensus that regulation of CHP must accurately reflect both 
electric and thermal operations and must be appropriately scaled. 

 
A. FCE agrees with comments stating that whatever regulatory 

approach is adopted must fully reflect both electric and thermal 
operations. 

 
 Numerous parties observe in opening comments that, irrespective of the 

regulatory approach, it is extremely important to include both electric and thermal 

outputs in regulating GHG emissions associated with CHP.  For example, the Center for 

Energy Efficiency and Renewable Technologies (“CEERT”) recommends that 

“[r]egardless of the sector treatment used by the CPUC, the full efficiency and emissions 

benefits of both thermal and electrical functions of the unit must be considered, 

particularly when comparing the GHG benefits of these systems to conventional, central 

station power plants.”5  FCE agrees.  The potential of clean low-emissions CHP 

technologies to contribute to California’s GHG reduction goals will not be realized unless 

the full value of offset emissions – both on the power generation and on the thermal side 

of the equation – is recognized. 
                                                 
5 CEERT Opening Comments at 7.   
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B. FCE agrees with EPUC/CAC that the E3 Model may understate 
favorable CHP economics. 

 
 EPUC/CAC are correct in observing that the E3 Model’s representation of CHP 

needs to be refined.6  EPUC/CAC have identified issues related to the representation of 

capital costs and CHP market access assumptions in the 33% RPS/High Goals EE 

reference case.  EPUC/CAC have further noted that the E3 modeling of CHP is still at an 

early stage and should be further evaluated.  FCE agrees, and specifically recommends 

that in order to accurately represent the full thermal credit from CHP facilities, the Boiler 

Efficiency Credit in the E3 Model must be consistently enabled (i.e., set to “TRUE”) and, 

in addition, the underlying formula must be corrected to properly account for the 

efficiency and losses of the avoided natural gas-fired boiler. 

 The thermal output of a CHP unit often displaces thermal output from an onsite 

natural gas-fired boiler.  As a consequence, less natural gas is combusted by the boiler, 

with resultant CO2 emissions reductions from the boiler.  Since boilers operate at an 

efficiency that is less than 100%, the actual amount of natural gas avoided by the boiler 

must be “grossed up” to reflect the boiler’s efficiency losses.  Thus, for a boiler operating 

at an 80% efficiency, one MMBtu of thermal output requires 1.25 (=1/0.80) MMBtu of 

natural gas input.  Therefore, the avoided CO2 emissions from the boiler to be credited to 

the CHP unit must reflect the fully grossed up 1.25 MMBtu of avoided boiler fuel input. 

 The latest version of the E3 Model (E3 GHG Calculator v2b) includes an option 

for CHP to receive credit for the avoided CO2 emissions that are associated with CHP 

thermal output, through a calculated Boiler Efficiency Credit (in tonnes per MWh).  In 

order for CHP units to receive the full value of their thermal output, this option should 

                                                 
6 See EPUC/CAC Opening Comments pp. 61-68.  
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always be enabled.  However, even when enabled, the underlying formula used to 

calculate the Boiler Efficiency Credit in the E3 Model appears to be in error.  Rather than 

grossing up the Boiler Efficiency Credit to recognize the avoided natural gas fuel input 

plus the 20% efficiency losses associated with the natural gas boiler, the Boiler 

Efficiency Credit is instead calculated based only on the 20% efficiency loss.  This 

calculation error means that the Boiler Efficiency Credit is understated by 625% 

(=1.25/0.20), significantly understating the contribution that any CHP technology can 

make to CO2 emissions reductions.  

 Attachment A contains three sets of results from the “Outputs” tab of the E3 

Model that clearly shows the significance of:  (i) enabling the Boiler Efficiency Credit 

even as incorrectly calculated; and (ii) enabling the Boiler Efficiency Credit as correctly 

calculated.  Focusing on the CHP results in the section entitled “Summary of Costs per 

Tonne ($/Tonne CO2e),” Case 1 indicates that the total cost per tonne for CHP without 

any Boiler Efficiency Credit is $228/tonne CO2e.  Enabling the Boiler Efficiency Credit 

as calculated in the E3 Model leads to the results in Case 2, which indicates a total cost 

per tonne of avoided CO2 for CHP of $191/tonne, over 16% less costly than in Case 1.  

Case 3 provides the results of correcting the Boiler Efficiency Credit (as described 

above), and indicates that the total cost per tonne of avoided CO2 for CHP with the 

corrected Boiler Efficiency Credit is $103/tonne, which is less that half of the total cost 

per tonne CO2e for CHP without the Boiler Efficiency Credit.  These results clearly 

demonstrate the importance of ensuring that the full value of thermal credit from CHP 

units is recognized when calculating GHG emissions. 
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C. FCE agrees with comments recommending that CHP regulation 
be simple and straightforward. 

 
 Opening comments suggest that parties do not agree on how best to regulate GHG 

emissions from CHP and how to ensure that CHP owners obtain credits or offsets or 

payment commensurate with avoided GHG emissions.  However, there is a consensus 

that since most CHP facilities are smaller than central station generating facilities and 

many owners may not otherwise be regulated entities, regulations and requirements for 

smaller facilities and those that are designed to serve only on-site load need to be 

minimized and streamlined.  Otherwise, efforts to encourage increased installation of 

CHP units may be thwarted by customers’ fear of burdensome regulation.7  The 

Commission should explore in more detail how to regulate GHG from CHP facilities 

without creating a regulatory disincentive to the installation of clean CHP units.   

III. The Commissions and ARB must critically examine how to encourage 
installation of clean, efficient CHP both in the near-term and through 
longer-term measures adopted to implement AB 32. 

 
A. Most parties agree that clean and efficient CHP should be 

encouraged. 
 

 There is a considerable consensus between parties representing a wide range of 

interests that CHP can contribute to meeting the GHG reduction goals of AB 32.  For 

example, Sempra Energy Utilities (“SEU”) support “encouraging the increased efficiency 

that can occur with appropriately placed and sized CHP applications,”8 and California 

Large Energy Consumers Association (“CLECA”) recommends adoption of “GHG 

                                                 
7 See e.g. NCPA Opening Comments at 31; Calpine Opening Comments at 19; IEP Opening Comments at 
39. 
8 SEU Opening Comments at 13. 
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regulations…that encourage expanded use of CHP.”9   A few parties focus on the 

possibility that some older, inefficient CHP facilities may not provide net GHG emissions 

benefits, but these comments do not appear to refute the Joint Staff Paper’s conclusion 

that “CHP has the potential to lead to a significant net decrease in GHG emissions.”10 

 Given this consensus recognition that CHP is beneficial, the Commissions and 

ARB need to focus on how best to encourage the development and deployment of GHG-

reducing CHP facilities.  Many parties appear to agree that a good starting point would be 

to identify CHP as a GHG emission reduction measure as defined in AB 32.11  FCE 

agrees, and further encourages the Commissions and ARB to use a combination of 

appropriate regulation, policy initiatives, incentives, as well as market mechanisms to 

ensure that the benefits provided by CHP are achieved both in the near term and in the 

future. 

B. In the near term, encouraging CHP requires specific policy 
initiatives and targeted incentives. 

 
 As discussed above, the first step in encouraging CHP is to “do no harm,” i.e., to 

ensure that GHG regulation does not provide a disincentive to install new CHP facilities 

and thereby burden the state with less efficient energy infrastructure.  The second step is 

to preserve and expand policy initiatives that encourage installation of clean, efficient 

CHP and eliminate regulatory barriers.  FCE agrees with parties advocating: 

                                                 
9 CLECA Opening Comments at 11.  See also CCDC Opening Comments at 2 (“Through implementation 
of AB 32, the state has a tremendous opportunity to maximize the value of CHP resources and their 
recognized ability to contribute to reductions in CHP emissions.”); WPTF Opening Comments at 22 (“CHP 
facilities provide GHG and other social benefits.”); EPUC/CAC Opening Comments at 35-42 
(documenting CHP benefits and state policy endorsing CHP). 
10 Joint Staff Paper at 9. 
11 See Public Resources Code § 38505(f). 
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1. Establishing targets or portfolio requirements for DG 
procurement by the investor-owned utilities. 

 
 A number of parties support this approach.12  The primary argument in opposition 

seems to be that such targets will be unnecessary once a cap and trade program (or its 

equivalent) is established.  As discussed further below, the notion that utilities will 

purchase or install clean and efficient CHP as a result of market signals certainly is not 

the case now, and is theoretical and speculative with respect to the period after AB 32 

implementation is complete.  Given the current recognition that CHP can provide 

significant near term GHG benefits, a CHP target makes sense and should be 

implemented as soon as possible.  

2. Other measures to encourage utility purchase of CHP 
output. 

 
 FCE agrees with parties advocating the expansion of standard contracts for CHP 

and for the immediate implementation of AB 1613.13   

3. Expanding the PU Code Section 218 exemption for “over-
the-fence” sales by CHP. 

 
 CLECA and CCDC suggest that expanding the regulatory exemption for 

generators serving unrelated on-site or adjacent loads would encourage wider deployment 

of CHP, as would eliminating other rules and restrictions that impede the ability of CHP 

to serve nearby customers.14  FCE agrees with this suggestion.  Fuel cells operate on a 

continuous basis at full output, and the implementation of reforms enabling delivery of 

excess electricity not needed on-site into the market would enable significantly greater 

deployment of these clean and efficient CHP systems. 

                                                 
12 See e.g. CEERT Opening Comments at 9. 
13 See e.g. IEP Opening Comments at 40; PG&E Opening Comments at 82. 
14 CLECA Opening Comments at 13; CCDC Opening Comments at 8. 



 9

4. Eliminating standby and CRS charges for CHP. 
 

 There is clearly broad support for eliminating utility standby and CRS charges, 

which currently serve as an economic disincentive to install clean and efficient CHP.15  

These measures could be initiated by the CPUC and implemented in the near term.  

5. Identifying and addressing barriers to interconnection. 
 
 The CPUC should take action to address interconnection issues.  While the 

utilities maintain that interconnection procedures are not a barrier to CHP, it is the 

experience of FCE and other CHP developers, manufacturers and customers that they are.  

FCE’s concern is focused on two problems.  First, the lack of continuous funding and 

institutional support has at times impaired the Rule 21 Working Group’s ability to certify 

equipment in a timely manner.  Second, at times utility service representatives have 

provided prospective distributed generation (“DG”) customers incomplete or incorrect 

information about interconnection-related costs and charges and/or the customer’s 

eligibility for exemption from interconnection or standby charges.  As a result, some 

customers have been confused and reluctant to proceed with plans to invest in clean, 

efficient fuel cell projects.  The CPUC has recently scheduled a meeting to discuss future 

plans for the Rule 21 Working Group.  This forum may provide a good opportunity for 

discussion of needed improvements. 

6. Extending and expanding the SGIP program. 
 

 PG&E supports extending the SGIP program to any small CHP that meets certain 

efficiency standards.16  FCE appreciates and supports PG&E’s recommendation.  The 

SGIP program has been an important vehicle for jump starting small DG in California 

                                                 
15 See e.g. CCDC Opening Comments at 7-8; CLECA Opening Comments at 14. 
16 PG&E Opening Comments at 82. 
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and it should be maintained.  However, limiting financial incentives to “small” (as 

currently defined by SGIP) CHP facilities prevents the program from helping larger (> 1 

MW) DG facilities that provide commensurately larger GHG benefits, and that certainly 

need incentives as much or more than small facilities.  The SGIP program should be 

expanded to encourage deployment of larger technologies, provided they demonstrate 

need and GHG emissions benefits, and. to encourage long-term planning and investment. 

the SGIP program should be funded over a period of years rather than surviving on year 

to year allocations.  

C. In the longer term, GHG regulation may result in market 
incentives to install CHP but this outcome is not guaranteed. 

 
 PG&E opposes treating CHP as an emission reduction measure based on a broad 

assumption that “[a] cap and trade program will reward efficient CHP, as the market will 

internalize the emissions value in electricity prices,” and “because efficient CHP may be 

lower emitting on a net basis than other sources of GHGs, facilities would have financial 

incentives to install CHP without the need for special treatment under AB 32 or special 

subsidies.”17   

 It is possible that PG&E’s statements will prove to be correct in the long run.  

However, the theoretical premise that market mechanisms alone will adequately reward 

customers for installing low carbon emitting CHP facilities has yet to be tested and 

certainly does not provide any form of readily estimated revenues to support project 

                                                 
17 PG&E Opening Comments at 77, 82.  It should be noted that PG&E’s argument for “no special 
treatment” appears to be primarily directed toward “large” CHP, although some of PG&E’s statements are 
general in nature.  Since the definition of “large” and “small” CHP is not clear in context, FCE does not 
address this distinction.  However, the current measures in place to encourage CHP are focused on 
extremely small facilities.  For example, the SGIP program provides incentives only to facilities up to 1 
MW (except for the two-year limited pilot exception, which will fund projects up to 3 MW).  The 
wastewater/small DG feed-in tariffs recently approved by the CPUC are capped at 1.5 MW.  The 
exemption from interconnection costs and CRS is capped at 1 MW.  And the exemption from standby 
charges is limited to facilities 5 MW or smaller. 
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financing.  Therefore, the Commission should strive to create a regulatory environment in 

which accurate market price signals will emerge, and at the same time avoid relying 

solely on the market to ensure that CHP reaches its potential as a means of avoiding GHG 

emissions.   

 Why act now to encourage CHP development?  The existing potential for clean, 

cost-effective CHP is currently unrealized.  Notwithstanding existing (albeit limited) 

financial and regulatory incentives, new commercial and industrial facilities are more 

often than not constructed using traditional, wasteful and GHG emissions-intensive 

heating and cooling technologies, thus locking in future GHG emissions that could have 

been avoided with the deployment of CHP alternatives.  Ignoring opportunities for 

encouraging CHP now based on the hope that GHG regulation will produce incentives 

for CHP down the road is a suboptimal and speculative approach that does not make 

sense, given the broad acknowledgement that we need to address climate change 

immediately and our collective lack of experience with the market impact of GHG 

regulation. 

 In addition, it is important to recognize that newer emerging CHP technologies 

such as fuel cells have not had the benefit of decades of subsidies and institutional 

support, and have not yet established production at a scale that can effectively respond to 

market price signals.  This will certainly change as the technologies and market evolve, 

but is not yet the case.  Therefore it is of critical importance to look both to near-term 

technology specific solutions while at the same time moving toward improving market 

signals. 
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 Finally, looking at near and longer-term approaches brings us back to the 

regulatory bottom line:  a purely market-based approach to encouraging expansion of 

CHP will not optimize the deployment of CHP technologies unless and until it fully and 

completely reflects the value of the offset non-CHP alternative for both thermal and 

electrical usage.  That means accurate calculation of avoided GHG emissions, plus 

accurate valuation of avoided emission of other criteria pollutants, plus accurate valuation 

of other avoided costs such as transmission, distribution, and other costs associated with 

marginal system resources.  These costs/benefits are not adequately reflected in the 

current regulatory procurement process and so the “market” does not appropriately value 

CHP.  If this can be addressed in the future, then possibly the argument for “no special 

treatment” of CHP will be justified.  In the meantime, CHP should be encouraged 

through regulatory incentives and by removing barriers to CHP development. 

IV. The Commissions and ARB should take steps to enable increased 
participation in these proceedings by CHP parties. 

 
 FCE and some other fuel cell manufacturers are attempting to participate in these 

proceedings in order to ensure that modeling and program design include appropriate 

consideration of fuel cell technologies.  However, given limitations on resources and the 

exceedingly broad scope of these proceedings, effective participation has been 

challenging.  The fact that most parties filing opening comments in the proceeding are 

either ratepayer-funded utilities or large, well-established trade groups, illustrates the 

need to make the process more accessible to parties that cannot afford to participate in all 

facets of these proceedings.  FCE specifically encourages the Commissions and ARB to 

hold targeted workshops on CHP issues and to ensure that a broad spectrum of industry 

participants receive notice of applicable proceedings.   
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V. Conclusion 

 FCE appreciates the opportunity to provide these limited reply comments 

regarding CHP issues and looks forward to participating further in these proceedings. 

Dated:  June 16, 2008 

      Respectfully submitted, 

 
      By: ________/s/_______________ 
 
William A. Karambelas   Lynn M. Haug 
Vice President, Western Region  Andrew B. Brown 
FuelCell Energy, Inc.    ELLISON, SCHNEIDER & HARRIS, LLP 
27068 La Paz Road #470   2015 H Street 
Aliso Viejo, CA  92656   Sacramento, CA  95811 
Telephone:  949-305-4595   Telephone:  916-447-2166 
Karambelas@fce.com    lmh@eslawfirm.com 
 
      Attorneys for FuelCell Energy, Inc. 
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