
Itron, Inc. ES–1 Executive Summary

Executive Summary

ES.1  On the 2010 SGIP Impact Evaluation

The SGIP 2010 impact evaluation is significantly different from the past nine impact evaluations.  

Like past evaluations, it examines impacts associated with distributed generation (DG) 

technologies deployed under the SGIP on California’s electricity system and the environment.  

However, the 2010 SGIP impact evaluation also looks at lessons learned from the past nine years 

of operation of combined heat and power (CHP) systems.  Based on those findings and looking 

at prospective projects, this evaluation identifies future opportunities and challenges as the SGIP 

moves forward.   To that end, we make specific recommendations to help the SGIP achieve 

significant reductions in greenhouse gas (GHG) emissions and sustain higher levels of 

performance from deployed projects.

ES.2  Key Findings

ES.2.1  Program Status

Project Status: As of the end of 2010, there were 441 projects on-line, representing 

approximately 227 MW of rebated capacity. Internal combustion (IC) engines, gas 

turbines, and microturbines powered by non-renewable fuels contributed over 186 MW 

of rebated capacity, or more than three quarters the total on-line capacity of the SGIP.

Figure ES-1: SGIP Completed Projects as of 12/31/2010
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Incentives Paid and Reserved: By the end of 2010, over $185 million in incentive 

payments had been paid to completed projects.  The reserved backlog totaled $210 

million, of which $119 million were for directed biogas fuel cells and $30 million for

wind projects.

Funds Leveraged: For every $1 of SGIP incentives paid, approximately $2.6 of other 

funding was leveraged. 

ES.2.2  The SGIP Fleet Over Time

Performance of CHP Systems: Performance of CHP systems in the SGIP fleet should 

be considered from the basis of efficiencies (electrical, useful waste heat and total 

system) and utilization.

Figure ES-2: Annual Mean Electrical Conversion Efficiency by CHP Technology

Overall, electrical conversion efficiencies of CHP systems deployed under the SGIP 

remained fairly stable over time and matched expected values.  
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Figure ES-3: Annual Mean Useful Heat Conversion Efficiency by CHP Technology

Useful waste heat recovery efficiencies from CHP systems may be far different than

heat recovery estimates provided by manufacturer specifications.  Manufacturer 

specifications refer to heat that could be available for use.  However, useful waste 

heat recovery is dependent not just on the amount of heat provided from the CHP 

system but also on the heat demand at the site.  If the site heat demand is lower than 

the heat being provided by the CHP system, the heat is dumped and useful waste 

heat recovery efficiency is reduced.
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Figure ES-4: Total System Efficiency Components by CHP Technology (2010)

With the exception of IC engines, total system efficiency for CHP systems at the end 

of 2010 was substantially below 60%.  Unless total system efficiencies increase for 

CHP systems, they will fall short of the CPUC proposed 60% minimum efficiency 

target.

Figure ES-5: Annual Mean Capacity Factors by Age and Technology
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High annual capacity factor or utilization is critical to achieving electricity system 

benefits and economic sustainability of  CHP projects. All the CHP technologies,

with the exception of gas turbines, have suffered rapid declines with age in annual 

utilization or capacity factor.  Extended outages are occurring as early as in the first 

year of operation.  Some systems have been decommissioned after as little as three 

years of operation.  Half of IC engine capacity is unavailable by age five and half of 

microturbine capacity by age six.

Figure ES-6: Annual Outage Factor by Age and Developer System Completions
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SGIP Fleet: Legislative changes to the SGIP occurring in late 2006 made a number of 

conventional CHP systems ineligible to receive SGIP incentives.

Despite being restructured to become primarily a fuel cell and wind program, the 

SGIP is still mostly made up of IC engines and turbines.

Fueled by pending applications of directed biogas fuel cells, the SGIP is slated to 

grow faster than in previous years. Most of the growth in new fuel cell systems has 

been occurring in the PG&E service territory.

Figure ES-7: Fuel Cell Capacity Additions by Fuel Type

ES.2.3  SGIP 2010 Impacts

Annual Energy: During 2010, SGIP systems generated over 681 GWh; enough 

electricity to meet the annual requirements of over 102,000 homes. PG&E and SCG have 

the largest total annual energy impacts at over 237 GWh and 275 GWh, respectively.  In 

comparison, the annual energy impacts for SCE and CCSE were 74 GWh and 92 GWh, 

respectively.

Peak Demand: In 2010, the CAISO peak of 47,282 MW was reached on August 25, 

2010 from 3:00 to 4:00 P.M. Pacific Daylight Time. The total rebated capacity of on-line 

SGIP projects was nearly 216 MW.  
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The total impact of the SGIP projects coincident with the CAISO peak load was 

approximately 97 MW.  The collective peak hour capacity factor of the SGIP 

projects on the CAISO 2010 peak was approximately 0.46 kW per kW of rebated 

capacity.

Heat and Fuel: CHP systems consume fuel but they also displace fuel that would 

otherwise be used to fulfill a facility heat demand.

In 2010, an estimated 6,911 billion Btu of natural gas were consumed by SGIP 

facilities and 1,678 billion Btu of gas were offset from boilers.

Performance and Compliance: Public Utility Code (PUC) 216.6 requires that 

participating non-renewable-fueled fuel cells and engines/turbines meet minimum levels 

of annual thermal energy utilization (5%) and overall system efficiency (42.5%).

All of the CHP technologies in the SGIP achieved and exceeded the PUC 216.6(a) 

requirement of providing at least 5% of the output energy as useful heat.

Most SGIP CHP technologies have historically had trouble meeting the 216.6(b) 

minimum efficiency requirements of 42.5%.

In 2010, the greatest contributing factor towards the compliance of fuel cell systems 

is their high electrical efficiency.  The opposite is true for IC engines, where high 

useful heat recovery efficiency sets them apart from other technologies.

Figure ES-8: CHP System Ability to Meet PUC 216.6(b) Efficiencies by Technology
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Greenhouse Gas (GHG) Emissions: With the passage of SB 412 in 2009 , a major focus 

of the SGIP has become GHG emission reductions.

At the end of 2010, the SGIP increased GHG emissions relative to the grid.  Projects 

in the SGIP emitted a total of nearly 30,000 tons of net GHG emissions (CO2 Eq) 

into the atmosphere.

The single largest source of increased GHG emissions in 2010 came from non-

renewable CHP systems.  These systems produced over 50,000 tons of net positive 

GHG emissions.  

The only source of net GHG emission reductions from the SGIP in 2010 came from 

renewable-fueled dairy biogas projects.  These projects were responsible for 

reducing over 28,000 tons of GHG emissions (CO2 Eq).  GHG emission reduction

from these projects was due to capture of methane (contained in the biogas) that 

would otherwise have been released into the atmosphere.

Figure ES-9: CO2 Emissions for Non-Renewable CHP Projects in 2010 

In general, CO2 emissions from non-renewable-fueled SGIP systems exceed CO2

emissions from the displaced grid-based electricity. Useful waste heat recovery 

operations act to reduce CO2 emissions that would have resulted from use of on-site 

boilers. However, the magnitude of the reduced boiler CO2 emissions is insufficient 

to enable non-renewable CHP systems to have net negative GHG emission values.



CPUC Self-Generation Incentive Program—Tenth-Year Impact Evaluation Report

Itron, Inc. ES–9 Executive Summary

ES.2.4  The SGIP Fleet Moving Forward

Lessons Learned: Based on 10 years of operational history on CHP systems deployed in 

the SGIP, three key lessons become evident:

CHP systems in the SGIP have shown declining capacity factor over time and 

increasing amounts of extended outages as the systems age.

Most CHP systems in the SGIP have problems achieving the PUC 216.6(b) 

efficiency threshold of 42.5%.

CHP systems in the SGIP are increasing net GHG emissions relative to grid 

generated electricity rather than resulting in net GHG emission reductions.

Improving Capacity Factors/Reducing Outages

Increased outages and reduced capacity factors appear to be directly related to 

system age. Other studies have indicated that reduced capacity factor is linked to 

issues with equipment maintenance and warranty; and increased cost of generating 

electricity.

Maintenance agreements and warranties that span a significant amount of the useful 

life of the critical CHP system equipment will help prevent increased outages.

CHP projects that are based on coincident electrical and thermal loads have more 

attractive economics. As such, these projects may be more likely to be well 

maintained and kept operating even if fuel prices increase.    

Improving System Efficiencies

For a CHP system to successfully achieve and exceed the PUC 216.6(b) threshold 

efficiency, the host site must have sufficiently high thermal demand coincident to the 

electrical demand.

Going forward, PAs may want to consider linking eligibility of CHP projects to 

minimum useful waste heat conversion efficiencies that reflect thermal demand 

coincident with the electrical demand at the site.

Making the SGIP a Net GHG Emission Reduction Program

Net GHG emissions can be linked quantitatively to electrical conversion and useful 

waste heat recovery efficiencies of CHP systems.  The development of a GHG 

emissions nomograph allows PAs and the CPUC to set net GHG emission rate 

targets for CHP systems deployed in the SGIP. These targets will help  ensure that

SGIP reduces rather than increases net GHG emissions.
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Figure ES-10: Net GHG Emissions Nomograph for the SGIP CHP Systems

CHP systems fueled by non-renewable fuels can be targeted to achieve zero, 10% 

below zero, and 20% below zero net GHG emissions through increased useful waste 

heat recovery efficiencies.  

At GHG emission targets of 10% below zero, the SGIP would reduce up to 55,000 

tons per year of net GHG emissions. However, these targets require significantly

higher useful waste heat efficiencies than currently achieved with SGIP CHP 

systems.

Adding 1 MW of new “venting” projects would capture over 50,000 tons per year of 

GHG emission reductions. This amount of GHG reduction would have made the 

SGIP a net GHG reduction program in 2010 rather than a net GHG contributor.

The challenges with adding new renewable “venting” projects include often 

contradictory policies and regulations regarding permitting of biogas to energy 

projects; high transaction costs associated with developing small scale projects; lack 

of capital for project development and confusion over utility interconnection 

processes.  
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ES.3  Recommendations

The CPUC and PAs can make changes that will help the SGIP achieve the goal of providing net 

GHG emission reductions and maintain sustained high levels of project performance.  Based on 

lessons learned and our analyses, we recommend the CPUC and PA take the following actions:

1. Adopt targets set at achieving net GHG emissions at 10% below net zero levels for all 

CHP technologies.  Because electrical conversion efficiencies for CHP systems are not 

expected to change significantly in the near term, the focus should be on setting useful 

waste heat recovery efficiencies that correspond to the desired net GHG emission targets.

The needed useful waste heat recovery efficiencies can be taken from the developed 

GHG Emissions Nomograph.

2. Modify the useful waste heat recovery worksheet so it flags and alerts SGIP applicants if 

the useful waste heat recovery efficiency of the proposed project is below the required 

efficiency level.  

3. Coincidence of thermal and electrical loads is critical to ensuring that SGIP projects 

actually achieve net GHG emission reductions.  While potential sites often have hourly 

electrical load data, hourly thermal data is less available.  Consequently, the CPUC and 

PAs should consider use of a combined capacity-based and performance-based incentive

that focuses on thermal performance.  This will encourage project developers to collect 

thermal load data through short-term metering.  At the same time, it will enable the 

CPUC and PAs to provide rate payer monies only to projects that are achieving the 

desired goals.

4. The SGIP represents a significant investment of private and public monies.  By focusing 

incentives on thermal performance, this may open the way for existing SGIP projects to 

repair or upgrade their existing waste heat recovery systems such that they achieve the 

necessary useful waste heat recovery efficiencies.  This extends the number of projects 

that can receive SGIP incentive funds and increases the amount of net GHG emissions 

that can be achieved under the total amount of incentive monies.  It will also help 

accelerate the rate at which the SGIP achieves net GHG emission reductions as 

modifications to waste heat recovery systems can occur under a much shorter timeframe 

than development of a new project.

5. Require that SGIP projects receiving incentives have a maintenance agreement that 

covers at least five years of operation of the system (or the number of years under which 

a performance incentive would be paid).  In a number of instances, SGIP projects have 

failed to achieve net negative GHG emissions due to problems with waste heat recovery 

operations or maintenance issues.  A longer life maintenance agreement can help avoid 

down time.
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6. Re-examine the policy that renewable fuel use projects are not required to employ waste 

heat recovery processes, especially if the renewable fuel use project has a baseline 

condition of “flaring.”  In a number of instances, these projects employ waste heat 

recovery.  Consequently, requiring waste heat recovery may not pose financial hardship 

on the projects.  In addition, metering of waste heat recovery should be required so that 

the contribution of useful waste heat recovery efficiencies can be used to document net 

GHG emission reductions from these sources.

7. The CPUC and PAs should consider targeting  dairy biogas to energy projects or to other 

renewable fuel projects that have “venting” as the basis.  Due to the capture of methane 

in the biogas, these projects can provide significant net GHG emission reductions to the 

SGIP.  As indicated in the conclusions, a modest number of renewable fuel use projects 

with a “venting” basis could provide enough GHG emission benefits to ensure the SGIP 

overall achieves a net negative GHG emission status.

8. Going forward, the CPUC and PAs should investigate the “venting” versus “flaring”

basis for directed biogas projects.  If directed biogas projects are obtaining methane from 

projects where the basis is “flaring,” these projects may not provide expected net negative 

GHG emission reductions.  At present, little is known about the basis of out-of-state 

directed biogas sources.  


