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1 
 
Executive Summary  

This third year impacts assessment of the California Pubic Utilities Commission’s Self-
Generation Incentives Program (SGIP or Program) includes an assessment of the operational 
projects from the first two and one-half years of the program (i.e., mid 2001 – 2003).   This 
report summarizes applicant status, available project data, impact analysis results, and related 
key findings for the Program as of December 31, 2003.  Program-level electric peak demand 
and annual energy impacts were estimated for all known operational projects, regardless of 
their stage of advancement.  Substantial quantities of electric net generator output (E-NGO) 
data were available for this calendar year 2003 analysis. However, only limited quantities of 
recovered thermal energy data were available for use in the analysis of cogeneration system 
performance.  Therefore, the cogeneration system efficiency results must be considered 
preliminary.  Metering installation and data collection efforts are ongoing.  More definitive 
results will be available in 2005, given the expected additional metered data from operational 
projects collected during 2004 and 2005.  
 
Program Status and Data Availability  

The overall status of the Program is summarized in Figure 1-1, which includes projects that 
either remain active in the program or have advanced entirely through the incentive payment 
process.  Level 1 photovoltaic, fuel cell, and wind projects account for 31% of the project 
capacity and 71% of the program incentives.  Participation volumes for Level 2 fuel cells and 
Level 3R renewable fuel projects have been modest to date.1  Cogeneration system applicants 
under Levels 3/3N account for about 2/3 of the Program’s capacity through PY 2003.   
 
The weighted-average incentive level expected to be paid for 206 MW of completed and 
remaining active projects is $1.60/Watt; while the average incentive paid for the 45.3 MW of 
completed SGIP projects is $1.41/Watt.   The weighted average incentive paid by the 
Program for 15.2 MW of completed PV projects through 2003 is $3.02/Watt.  This true 
incentive level is about 33% below the $4.50/Watt cap on the Program’s Level 1 incentive 
and does not include incentives that were paid through other PV funding programs (LADWP, 
USDOE, etc.).  The estimated incentive level for the 48.5 MW of remaining active projects is  
 
                                                 
1 Incentive Levels 3-N and 3-R did not exist in PY2001. In September 2002, Level 3 was bifurcated into Level 

3-R and 3-N depending upon the types of fuels used. Projects which applied for funding prior to this date 
were classified as Level 3 projects regardless of the type of fuels used. 
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Figure 1-1: Summary of PY01- PY03 Project Capacity and Incentives by Level 

Capacity of Projects (MW) 
(206 MW Total) 

Incentives Paid or Encumbered ($M) 
($331 Million Total) 

Level 3R 
$4 M 
1%

Level 2 
$5 M
2%

Level 3/3N 
$85 M 
26%

Level 1 
$236 M 

71%

Level 1 
64 MW 

31%

Level 2 
2 MW 1%

Level 3R
4 MW 

2%

Level 3/3N 
136 MW 

66%

 
notably higher, at $3.93 /Watt.  While there are three remaining active fuel cell projects,  
only one 0.2 MW Level 2 project incentive at $2.50/Watt was paid as of the end of 2003. 
Completed Level 3/3N cogeneration projects account for 29.5 MW of installed capacity and 
correspond to an average incentive of $0.58/Watt, which is 42% below the $1.00/Watt cap on 
Level 3/3N incentives.  As with completed PV projects, the incentive for many of the Level 
3/3N cogeneration systems is governed by the maximum 30% of eligible project costs limit 
for Level 3/3N.   
 
Electric net generator output (E-NGO) data are available for more than half of the operational 
system capacity over the analysis period of calendar 2003, while only a small quantity of 
useful thermal energy data (less than 20% of operational capacity) are available to date for 
this impacts analysis.  The vast majority of the thermal energy data were obtained from 
program participants.   
 
Electric Peak Demand Impacts 

Electrical demand and energy impacts for projects that had begun normal operations prior to 
December 31, 2003 were calculated using available metered data and other system 
characteristics information from the program tracking systems maintained by the Program 
Administrators.  Therefore, this assessment of the Program’s estimated demand and energy 
impacts on the electric system is necessarily based on a combination of the available metered 
data and engineering estimates.  Overall program-level demand impacts coincident with the 
2003 CAISO system peak load are summarized below in Table 1-1.  In 2003, the ISO system 
peak reached a maximum value of 42,581 MW on July 21 during the hour from 3PM to 4 
PM.  While the total rated capacity of the 195 operational projects exceeded 58 MW, the total 
impact of the Program that was coincident with the ISO peak load is estimated at just over 35 

1-2 Executive Summary  



CPUC Self-Generation Incentive Program – Third Year Impacts Evaluation Report 

MW.  Incentive Level 3/3-N/3-R engines and microturbines account for 78% of this total 
2003 peak demand impact.  
 

Table 1-1: Demand Impacts Coincident with 2003 ISO System Peak Load 

Level / Basis 

On-Line 
Systems 

(n) 

On-Line 
Capacity 

(kW) 

Peak Demand 
Impact 
(kWP) 

Level 1 PV 105 12,671 7,494 
Level 2 Fuel Cell 1 200 187 
Level 3/3-N/3-R 
ICE/Turbine 89 46,010 27,410 

Total 195 58,881 35,091 
 
The peak-day profiles of the California ISO system load, as well as the estimated SGIP 
generation, are illustrated in Figure 1-2.  While PV system power output was substantial on 
the day of the CAISO system peak, the PV output curve’s shape is relatively more “pointed” 
than the CAISO daily load’s shape.  After 1 PM the total output of the 105 operational PV 
systems began falling, whereas CAISO loads continued to increase for several hours.  The 
shape of the output curve estimated for the 89 operational engines and turbines aligns well 
with the statewide ISO system peak from 3 to 4 PM, and the two curves maintain a similar 
relationship during both diurnal shoulder periods (before and after the peak hour). 
 

Figure 1-2: CAISO Peak-Day Loads vs. Total SGIP Generation (MW) 
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Review of Cogeneration System Efficiency and Heat Recovery 

Level 2 fuel cell and Level 3/3N engine/turbine cogeneration system designs are required to 
demonstrate through engineering calculations the achievement of certain minimum 
efficiencies on an annual basis. 
 
Available metered thermal data collected from on-line cogeneration projects were used to 
calculate the overall system efficiency, incorporating both electricity produced as well as 
useful heat recovered.  In some cases, availability of CY2003 data was not sufficient to 
estimate PUC 218.5 thermal energy proportions or efficiencies due to their annual basis 
requirement.  These sites with insufficient data were not included in Table 1-2 or in the other 
subsequent summaries of system efficiency results presented in this report. Data were 
available for one Level 2 fuel cell project, which satisfied the requirements of PUC 218.5(b) 
with a 218.5(b) efficiency exceeding 50%.  However, the results of the analysis for Level 
3/3-N projects are not as positive regarding compliance with PUC 218.5 (b) as summarized 
in Table 1-2.  Metered data collected to date suggest that only 2 of the 20 monitored Level 
3/3-N projects achieved the 218.5 (b) overall system efficiency target of 42.5%2. The limited 
quantities of cogeneration system data available for this impacts analysis suggest the 
possibility of systematic negative variance between planned system efficiencies and actual 
system efficiencies.  However, collection and analysis of additional data is required before 
definitive conclusions can be drawn. 
  

Table 1-2: Actual Level 3/3-N Cogeneration System Efficiencies (n=20) 

Summary 
Statistic 

218.5 (a) 
Proportion1 

(5 % Min.) 

218.5 (b) 
Efficiency 2 

(42.5 % Min.) 
Overall Plant Efficiency = 
[(Elec+Thermal)/fuel input] 

Min 1% 23% 25% 
Max 54% 43% 58% 
Median 46% 35% 45% 
Mean 39% 35% 44% 
Std Dev 17% 5% 10% 
Coefficient of 
Variation 0.4 0.1 0.2 
1 218.5 (a) Portion of the facility’s total annual energy output that is in the form of useful thermal energy. 
2  218.5 (b) Annual System Efficiency is calculated as the sum of E-NGO plus one-half of the useful thermal 

energy, divided by any natural gas energy input. 
 
In general the actual useful heat recovery rates observed in 2003 were less than projected by 
engineering calculations completed during the design stage of cogeneration system project 
                                                 
2 See Section 9.7 of this report for a discussion of the PUC 218.5 requirements for minimum useful thermal 

energy (218.5 a) and minimum system efficiency (218.5 b) 
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