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I: INTRODUCTIONS AND QUALIFICATIONS 1 

Q:  Please state your name, employer and business address. 2 

A: My name is Dylan Sullivan. My business address is 1314 Second Street, Santa Monica, 3 

California 90401. I am employed by the Natural Resources Defense Council (“NRDC”) 4 

as a Staff Scientist. 5 

Q: Describe your educational background and professional experience. 6 

A: I earned a Bachelor of Arts degree, magna cum laude, in Environmental Geology from 7 

the University of Missouri-Columbia in 2004. I was awarded a Master of Science in Civil 8 

and Environmental Engineering from Stanford University in June 2008. My Master’s 9 

degree was energy focused: I graduated from the Civil and Environmental Engineering 10 

Department’s Atmosphere/Energy program and took classes on economic analysis of 11 

natural resources and climate policy, air quality analysis, and energy efficiency and 12 

renewable energy technologies and practices. I joined NRDC’s Midwest office in June 13 

2008, where I monitored the performance of Midwestern utilities’ energy efficiency 14 

portfolios, recommended new programs or modifications to existing programs to capture 15 

cost-effective energy efficiency, and conducted research and advocacy on changes to the 16 

utility business model that ensure utilities and customers can benefit from energy 17 
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efficiency. In September 2013 I moved to NRDC’s Santa Monica office. At NRDC, I 18 

have worked on many matters related to energy efficiency dockets, including: 19 

• Preparing testimony responding to electric utility energy efficiency programs 20 

and portfolios of programs, electric utility resource plans, and electric utility 21 

proposals for energy efficiency cost recovery mechanisms, including lost 22 

revenue adjustment mechanisms, performance incentives, and program cost 23 

recovery; 24 

• Participating in groups advising Commonwealth Edison, Ameren Illinois 25 

Utilities, American Electric Power-Ohio (“the Companies” or “AEP-Ohio”), 26 

Duke Energy-Ohio, Duke Energy Indiana, and FirstEnergy’s Ohio operating 27 

companies on implementing energy efficiency programs; 28 

• Developing a proposed regulation to implement Ohio’s Senate Bill 315, which 29 

added Combined Heat and Power as an eligible resource in the state’s energy 30 

efficiency resource standard. 31 

 My Curriculum Vitae is attached as NRDC Ex. 2.1.  32 

Q: Have you been published? 33 

A: Yes. In October 2011, I co-wrote a frequently asked questions guide about decoupling 34 

that was published in the Electricity Journal.1 I also co-wrote NRDC’s recent decoupling 35 

fact sheet.2 For the 2012 Summer Study on Efficiency in Buildings, I co-wrote an article3 36 

that articulated a framework for incorporating behavioral science into utility energy 37 

1 Sullivan, D., Wang, D., Bennett, D., Essential to Energy Efficiency, but Easy to Explain: Frequently Asked 
Questions about Decoupling, Electricity Journal, 24:8, October 2011. 
2 http://www.nrdc.org/energy/decoupling/ 
3 Sullivan, D., Armel, C., Todd, A., When "Not Losing" is Better than "Winning:" Using Behavioral Science to 
Drive Customer Investment in Energy Efficiency, Proceedings of the 2012 American Council for an Energy 
Efficient Economy Summer Study on Energy Efficiency in Buildings, 2012. 
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efficiency programs (with Dr. Annika Todd of Lawrence Berkeley National Laboratory 38 

and Dr. Carrie Armel from Stanford University’s Precourt Energy Efficiency Center). 39 

Q: Have you previously testified before the state utility regulators? 40 

A: Yes, on several occasions. I most recently testified before the Public Utilities 41 

Commission of Ohio on FirstEnergy’s 3-year energy efficiency program portfolio, Case 42 

No. 12-2190-EL-POR, et al. I testified before the Illinois Commerce Commission in Case 43 

No. 10-0527. A full list of my testimony experience is included in my Curriculum Vitae. 44 

Q: What is the purpose of your testimony? 45 

A: The purpose of my testimony is to review and propose changes to the Combined Heat 46 

and Power (“CHP”) Program proposed by the Illinois Department of Commerce and 47 

Economic Opportunity (“DCEO”) in this case. Briefly, the program does not sufficiently 48 

nor appropriately encourage the design and installation of efficient CHP systems. With a 49 

few modifications to the program, however, the Commission could ensure that the 50 

program ties rebates and savings credit to performance. 51 

II: CHP BACKGROUND 52 

Q: Describe CHP systems. 53 

A: A topping-cycle CHP system consists of a prime mover and generator (e.g., reciprocating 54 

engine, gas turbine, micro-turbine, fuel cell) that consumes a fuel in order to produce 55 

electricity, and a heat recovery system that uses the leftover heat from electricity 56 

generation to generate useful thermal energy, like steam, hot water, or chilled water. A 57 

bottoming-cycle CHP system (also called a Waste Energy Recovery system) consists of a 58 

energy recovery system that uses the exhaust or wasted energy from an industrial 59 

process (typically steel production, refining, glass production, pressure drops, etc.) to 60 
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produce electricity. Bottoming-cycle systems produce emissions-free electricity, apart 61 

from the underlying emissions of the industrial process or any supplemental fuel used 62 

to support the energy recovery system. NRDC recently released an issue paper on CHP 63 

systems,4 which includes 30 case studies of successful CHP projects. 64 

Q: Do topping-cycle CHP systems save energy? 65 

A: Topping-cycle CHP systems, if designed and operated well, can save energy because 66 

they co-produce electricity and thermal energy. But the actual performance and energy 67 

savings of CHP systems depends on several factors:  68 

• CHP system design (i.e., generator size), taking into account the unique thermal 69 

and electrical needs of the site on an hourly, daily, and seasonal basis; highest 70 

efficiency and emission savings can be realized only when CHP systems are 71 

designed to match the facility’s thermal needs, as opposed to its electrical needs 72 

• system operation strategy (electric load following, thermal load following) and 73 

actual operation, including system maintenance and outages 74 

• system age 75 

• the efficiency with which the electrical energy displaced by the prime mover 76 

would otherwise be produced 77 

• the efficiency with which the thermal energy produced by the CHP system 78 

would otherwise be produced 79 

• the degree to which the thermal energy produced by the CHP system is actually 80 

used 81 

4 Available at: http://www.nrdc.org/energy/files/combined-heat-power-IP.pdf. 
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• power losses from transmission and distribution, which CHP systems largely 82 

avoid. 83 

Q: How should the Commission approach the inclusion of CHP systems in DCEO’s 84 

energy efficiency portfolio? 85 

A: Very cautiously. CHP systems can save energy and produce environmental benefits, but 86 

in order to get these benefits the CHP program must encourage the energy efficient 87 

design and operation of systems. In examining a CHP program, the Commission must 88 

consider several factors:  89 

• First: the structure of CHP incentives matters greatly. In California’s Self 90 

Generation Incentive Program, incentives were based on the generator capacity, 91 

thus providing developers an incentive to over-size systems and locate them at 92 

facilities without stable thermal needs. As such, the CHP systems were not well-93 

sited or well-designed to meet the facility’s thermal needs (essential for high 94 

efficiency). The incentives also did not drive proper maintenance and operation of 95 

the CHP systems.5 Total system efficiency for even the most efficient systems 96 

barely rose above 60%.6 By comparison, the overall system efficiency of CHP 97 

systems where most of the thermal energy is used generally falls between 55% 98 

and 90%, depending on prime mover and system size.  99 

• Second: The largest and cheapest efficiency opportunities in a facility are likely 100 

going to be in the end-uses of electrical and thermal energy: in reducing the 101 

energy used by outdated lighting systems, inefficient hot water systems, and 102 

5 Itron, CPUC Self-Generation Incentive Program Tenth-Year Impact Evaluation Final Report, July 7, 2011, ES-9, 
available at: http://www.cpuc.ca.gov/PUC/energy/DistGen/sgip/. 
6 Ibid 5 at Page ES-4, Figure ES-4. 
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poorly-controlled HVAC systems. I am concerned that DCEO’s CHP Program 103 

could provide incentives for the efficient generation of electrical and thermal 104 

energy that ultimately serve inefficient end-uses. DCEO’s first priority should be 105 

end-use efficiency. Well-designed and operated CHP systems make sense only in 106 

addition to this work to improve end-use efficiency.  107 

• Third: As the electrical grid and boilers become more efficient, the benefits of 108 

topping-cycle CHP systems diminish. There are already some jurisdictions – like 109 

California – where CHP installations increase emissions relative to the grid and a 110 

gas boiler.7 As such, CHP systems must achieve high efficiencies. 111 

III: DCEO’s CHP PROGRAM 112 

Q: Describe DCEO’s CHP Program. 113 

A: Under DCEO’s CHP program, the agency would issue a request for public sector 114 

building CHP projects (both bottoming- and topping-cycle) that would reduce the energy 115 

intensity of a facility. Incentives would provide, on average, the equivalent of $750 per-116 

kW of capacity, capped at $2 million or 50 percent of the project cost, whichever is less. 117 

Incentives would be paid in three installments: 118 

• A $75 per-kW incentive at the completion of the design phase 119 

• A $175 per-kW incentive when the system is commissioned 120 

• A $.08 per-kWh production incentive issued once the facility has been operated 121 

for 12 months. 122 

DCEO would claim both electricity and natural gas savings from topping-cycle CHP 123 

systems, comparing the BTUs used by the CHP system with the BTUs that would have 124 

7 Ibid 5 at B-17. 
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been otherwise needed to create the electricity generated by the system and the “useful” 125 

thermal output of the system. For bottoming-cycle systems, DCEO would claim as 126 

energy savings the electricity produced by the system.  127 

Q: Do you have specific concerns about DCEO’s CHP program? 128 

A: Yes, I have several specific concerns, in addition to the general concerns and 129 

recommended guidelines stated above: 130 

• Encouraging high efficiency CHP projects should be DCEO’s top priority with its 131 

limited energy efficiency incentive funds. But DCEO proposes a rather low 132 

minimum efficiency threshold for projects, 60%. 133 

• CHP projects should not be used to serve inefficient end uses, but DCEO includes 134 

no requirement that public facilities first improve end-use efficiency and then 135 

serve those end uses with efficient CHP systems. 136 

• DCEO’s proposed design and commissioning incentives, which will make up 137 

around a third of the proposed total incentive, are entirely based on the electrical 138 

capacity of the system. DCEO’s proposed production incentive – the other two-139 

thirds of the total incentive -- is entirely based on the electrical output of the 140 

system. This means the incentive ignores the factor that will determine whether 141 

the system saves energy and reduces emissions: whether the host site uses the 142 

thermal energy produced by the system. DCEO’s incentive formula will 143 

encourage project developers to over-size the CHP system’s electrical generator 144 

in the design and commissioning phase, and then operate the CHP system as an 145 

electrical generator in the production phase of the project.  146 

• DCEO’s proposed method for calculating energy savings would allow it to claim 147 
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energy savings from the useful thermal energy generated by the CHP system 148 

compared to an on-site boiler, even if the “useful” thermal energy produced by the 149 

CHP system is not actually used. 150 

IV: RECOMMENDATIONS 151 

Q: How do you recommend the Commission address these concerns? 152 

A: The Commission should make a few changes to the proposed CHP Program: 153 

• First, DCEO should prioritize applications based on estimated overall system 154 

efficiency, taking into account the portion of the useful thermal output of the CHP 155 

system that will actually be used (not just the amount produced) 156 

• Second, DCEO should prioritize applications from public facilities that have 157 

already used DCEO energy efficiency programs to improve the end-use efficiency 158 

of their facilities 159 

• Third, for topping-cycle CHP systems, DCEO should only be allowed to claim 160 

savings credit for the portion of the useful thermal output of the CHP system that 161 

is actually used. DCEO should modify the Step 1 formula used to calculate energy 162 

savings, changing the “F Thermal CHP” term so it reads:  163 

“F thermal is the fuel in BTUs that would have been used on-site by a boiler 164 

to provide the actual thermal output used by the public facility provided by the 165 

CHP system. If the efficiency of the replaced boiler is unknown, assume 166 

80%.” 167 

• Fourth, for topping-cycle CHP systems, DCEO should modify the production 168 

incentive so that a project developer gets an incentive based on the fuel savings 169 

associated with the CHP system, as calculated with the modified formula above, 170 
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instead of by solely the electrical output of the system. This means the production 171 

incentive will be calculated on a per-BTU basis instead of a per-kWh basis. I 172 

recommend that DCEO set this incentive so that the approximate $750/kW total 173 

incentive is reached when a CHP system is operating at 75% system efficiency 174 

(measured on a Lower Heating Value basis), assuming that 80% of the thermal 175 

energy produced by the system is used. 176 

Q: Does this conclude your testimony? 177 

A: Yes.  178 


