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Executive Summary

In the face of California's current energy crisis, several pieces of legislation have been
proposed, and some adopted, for programs to expand public financing support for
efficiency and self-generation programs. These proposals and laws commit, or would
commit, substantial amounts of public funds to these programs. As a tool for judging the
best use of public funds, the Office of Ratepayer Advocates (ORA) provides this analysis
on the relative cost-effectiveness of energy efficiency and self-generation programs.

California has a long history of funding energy efficiency programs through its public -
utilities, but does not have as much experience with the newer self-generation
technologies. This analysis assesses the status of the leading self-generation products, the
status of the industry, the primary customer markets where self-generation products are
most cost-effective, and possible program administration structures.

The report also provides a benefit/cost analysis of a self-generation portfolio that would
help finance photovoltaics, fuel cells and microturbines, compared to the current
portfolios of the four UDCs that provide financial assistance for more traditional energy
efficiency products. The analysis is limited to the three self-generation technologies
listed above and excludes self-generation projects for large customers (above 500 KW).

ORA's analysis concludes that self-generation programs may be substantially more cost-
effective for removing load from the grid than energy efficiency programs. Although all
estimates (for energy efficiency of self-generation) contain considerable “risk and
uncertainty) ORA’s the analysis suggests that a Self-Generation Program of about $300
million (the “size” of current energy efficiency activities at the CPUC) can:
e remove approximately 320 MW of load per year from the centralized electric grid -
from one year's worth of projects (as compared to 160 MW for energy efficiency);
e remove approximately 2000 Gwh of load per year from the centralized electric
grid from one year's worth of projects (as compared to 620 Gwh for energy
efficiency); '
e produce an overall benefit-cost ratio of about 2.0 (as compared to 1.6 for energy
efficiency).

ORA also concludes that the program design should be exclusively in the form ofa
standard offer, modeled after the "Standard Performance Contracting” program currently
offered for designated energy efficiency products. This program design provides
assurances that the customers and contractors choose the specific products and determine
the costs of installation, and share the benefits over time depending on the performance
of the installed products.

For program administration, ORA recommends that the programs be administered in
2001 by PG&E, SoCalGas, and the San Diego Regional Energy Office. While there
exists a conflict of interest in having the utilities administer self-generation programs,
ORA urges consideration of establishing a statewide network of qualified, CPUC-



certified, or regiohal energy offices to become administrators of both Energy Efficiency
Public Purpose Program activities and a Self-Generation Program.

L. Background and Context

Public funds (taxpayer and/or ratepayer) have been used in recent years to help
consumers of electricity purchase and install self-generation technologies. This effort,
however, has been very limited in terms of the self-generation technologies eligible for
fmanciallassistance, and the amount of funds available to help finance self-generation
projects.

In September of 2000, Governor Davis signed into law legislation that could substantially
increase funds, from the ratepayers of the investor-owned utilities, to provide financial
assistance for a variety of self-generation projects. The relevant sections of the Energy
Security and Reliability Act (ESRA) of 2000 are as follows:

SEC. 7. Section 399.15 is added to the Public Utilities Code, to

Read:

399.15. Notwithstanding any other provision of law, within 180 days of the
effective date of this section, the commission, in consultation with the
Independent System Operator, shall take all of the following actions, and shall
include the reasonable costs involved in taking those actions in the distribution
revenue requirements of utilities regulated by the commission, as appropriate:

(6) Incentives for load control and distributed generation to be paid for enhancing
reliability.

(7) Differential incentives for renewable or super clean distributed generation
resources.

(8) Reevaluation of all efficiency cost-effectiveness tests in

light of increases in wholesale electricity costs and of natural gas

costs to explicitly include the system value of reduced load on

reducing market clearing prices and volatility.

" In October of 2000, the CPUC directed its Energy Division to prepare a plan that will
respond to this ESRA directive to the CPUC. As of this writing, the plan has not been
released for public comment. ' ‘

! For several years, taxpayer funds (in the form of tax credits for photovoltaics and batteries used to store
electricity generated by photovoltaic systems) and ratepayer funds (in the form of the Renewables Public
Purpose Program) have been used to help finance photovoltaic systems; recently, the CEC has made fuel
cell projects eligible for financial assistance in a portion of the Renewables PPP. At least one municipally
owned utility in California—SMUD—has used ratepayer revenues to help finance rooftop photovoltaic
systems and others—notably LADWP—have announced plans to help finance fuel cells and microturbines.



More recently (January 5, 2001), the State Treasurer’s Office proposed the creation of the
California Power and Conversation Financing Authority which, among other things,
would:

“finance and/or facilitate delivery of clean-burning, decentralized energy capacity
(e.g., microturbines, fuel cells, photovoltaics, etc) so as to help overcome the
shortage of power as quickly as possible as well as to enhance reliability.”

In his State of the State address, Governor Davis further demonstrated the need and
benefits for self-generation projects with a focused directive on a specific group of
customers---public sector higher education campuses:

“And we'll require all 141 campuses of the University of California, the State
University system and the Community Colleges to move toward energy
independence through co-generation and other means.”

In yet another recent development, proposed legislation (SBx5) would use almost a
billion dollars of general fund revenues to provide financial assistance for both energy
efficiency and self-generation projects at both the CPUC and the CEC. * Depending on
. the size of the distribution charge established by the CPUC to comply with the AB970
directive, and depending on amounts of taxpayer funds established by SBx5, the CPUC
would be responsible for public agency oversight of about one billion dollars to assist
consumers in reducing their electric and natural gas consumption (for participants in the
self-generation program) “unplug” from the centralized electric grid.

Each of these various activities to help finance self-generation would contribute to the
existing State policy of “self-sufficiency,” such as the one contained in the ESRA:

“It is the policy of the state to encourage and support the development of
cogeneration as an efficient, environmentally beneficial, competitive energy
resource that will enhance the reliability of local generation supply, and promote
local business growth.”

2 This proposal includes a feature that would, as a matter of state law, eliminate standby charges that are
currently assessed by the electric utilities against customers who install self-generation technologies. The
initial version of legislation that would establish the California Power and Conservation Financing
Authority (SBx6), however, makes no reference to self-generation technologies and no reference to the
elimination of standby charges.

* No mention was made in the Governor’s speech on whether or how public financing would be provided in
this push for energy independence of the higher education system; on the other hand, the state’s
Department of General Services has existing bond-based funds that it has recently been made available for
financing some types of self-generation projects in public sector buildings, including higher education
facilities. ORA is unaware of any public document that spells out the details of the DGS plans for
financing self generation projects. _

* The January 19, 2001 version of SBx5 contains taxpayer funding for CPUC in the amounts of $344
million for energy efficiency and $180 million for self-generation. These amounts are in addition to
approximately $350 million that is currently being collected from electric and gas customers for the Energy
Efficiency Public Purpose Program (EEPPP) and the Low Income Energy Efficiency (LIEE programs).

3 When chaptered, this feature (SEC. 6) of the AB970 will amend Section 372 of the Public Utilities Code.



With this recent flurry of interest and activity in providing public financing for a variety
of self-generation products, ORA believes that it is important to assess:

o the status of the leading self-generation products that are available to remove
significant portions of customer electric loads from the centralized grid;

e the status of the industry that can assist customers in making choices between
competing self-generation products and choices between multiple public
financing opportunities that are available or are expected to become available;

e the primary customer markets where self-generation products are most cost-
effective; and,

e the possible program administration structures and program design options that
can best serve these emerging energy markets by provided the “most removed
load with the fewest public financing costs.”

In undertaking this analysis, ORA believes it is necessary and useful to employ methods
used to estimate costs and benefits of another group of choices facing customers in
reducing their bills—energy efficiency investments. As described further below, ORA’s
assessment of the self-generation markets is constructed in a manner that enables a side-
by-side comparison of the relative costs and benefits of different self-generation products
with current estimates of costs and benefits of energy efficiency investments.

The intent of this analysis is to avoid a rush to judgement by policy-makers to solve the
current California energy crisis by committing public funds and resources to affect two
consumer-based threshold choices facing customers of electricity and natural gas from
PG&E, SCE, SoCalGas, and SDG&E:

e Invest (with or without public funding support) in high efficiency appliances that
will reduce their dependency on purchases of electricity and/or natural gas, but
remain dependent on rates established by the CPUC, the Utility Distribution
Companies (UDC’s), Merchant Power Producers, federal/state “partnership”
entities (the FERC/EOB/ISO/PX arrangements) and Energy Service Providers
(ESP’s);

¢ Invest (with or without public fund support) in self-generation products that will
establish electric energy self sufficiency and total bill (electric and natural gas)
stabilization , with zero or minimal dependency on the electric rates determined
by the CPUC, the UDCs, Merchant Power Producers, and federal/state
“partnership” entities (the FERC/EOB/ISO/PX arrangements).

These two basic threshold choices for consumers of electricity and natural gas are not
new. What is “new” is:



(1) the increased awareness that a self-generation choice can be as or more cost-effective
for many customers than investing in more traditional energy efficiency products;

(2) acompelling case can be made that Self-Generation Program can be as or more cost-
effective than current energy efficiency programs; and,

(3) a compelling case can be made that a Self Generation Program can be more effective
in removing electric loads (MW and MWH) from the central grid than current energy
efficiency programs administered at the CPUC.

II. Comparative Benefit/Cost Analyses: Methods and Approaches

Existing law, and long-standing Commission practice, includes an expectation that
energy efficiency activities funded with public (ratepayer) revenues should be “cost-
effective.”® No such expectation is associated with self-generation financial assistance
activities to be funded from the distribution charge established by ESRA. Nevertheless,
ORA believes it is useful to assess the cost effectiveness of a Self-Generation Program
relative to the cost-effectiveness of energy efficiency activities.

For more than twenty years, California has provided billions of dollars of public funds
(taxpayer and ratepayer) to help consumers finance the costs of “conventional” energy
efficiency products, ranging from high efficiency lighting, refrigeration, heating and
cooling in residential and commercial buildings to more complex and high cost industrial
processes. Over these years, the Commission has developed and applied standard
procedures for assessing the costs and benefits of energy efficiency investments and
programs, such as the Energy Efficiency Public Purpose Programs (EEPPP) that are
intended to provide financial assistance to customers to install high efficiency products. ’

¢ During the period of about 1990 through 1997, “cost-effectiveness” for the non-low income energy
efficiency programs was established and maintained through a set of CPUC-adopted Policy Rules,
reporting requirements, shareholder incentive mechanisms, and post-implementation measurement,
evaluation, and verification procedures. Since 1998, electric revenues collected and spent on energy
efficiency activities carried with it a legislative expectation for cost-effectiveness; beginning with 2001, a
comparable legislative expectation for cost-effectiveness is in place for gas revenues collected and spent for
non-low income energy efficiency activities. For many years, legislation governing low income energy
efficiency assistance has NOT carried an expectation for cost-effectiveness.

7 In very general terms, the “standard methods” employed at the Commission for cost-effectiveness is
based primarily on a “life-cycle method,” in which the expected benefits of the energy efficiency activity
over the “life” of the effect is compared to the expected costs over the same time period. With this method,
if lifecycle benefits exceed expected costs over the same period, cost-effectiveness is accomplished and
expressed in terms of either a Benefit-Cost Ratio (BCR) over 1.0 or greater, or “net benefits” (the dollar
amount by which benefits exceed costs). This is different from other “measures” of cost-effectiveness such
as a “payback” criteria in which is based on the number of years it takes to for accumulated benefits to
equal the initial investment costs. A “payback” criteria is often used in private sector “business” decisions
and is used by some public agencies in determining eligibility for funding specific project proposals. The
most relevant example of the latter is the Department of General Services (DGS) energy efficiency
assistance program (which recently was “opened” up to include some self-generation projects), which
currently uses a 5 year payback criteria when considering financial assistance for projects in public sector
buildings such as state buildings, local government buildings, and public schools.



The standard tests of cost-effectiveness for energy efficiency can be used to develop
estimates of the costs and benefits of self-generation choices available to consumers. As
with energy efficiency choices and investments, these standard methods can be used to
assess the affects of different sources of public funds (taxpayer and ratepayer) as well as
different means of public financing (loans, full or partial rebates, bonds, “standard
offers™) and the different kinds of program administrative structures.

Using the UDC-reported estimates of costs and benefits from their Program Year (PY)
2001 applications at the Commission as an example, it is clear that the Commission
expects the UDCs:

e to collect and spend approximately $300 million of “public goods charge” funds
during 2001 (approximately $227 million in electric revenues and $75 million in
gas revenues);

e to successfully solicit an additional $100 million from participants in the form of
a “customer contribution” to the financial assistance provided for energy
efficiency investments; and,

e to remove electric load from the centralized grid in the amount of 161 Mw of
(annualized) electric load for at least 10 years.

Based on the use of standard methods of cost-effectiveness, the lifecycle benefits of these
EEPPP programs for PY2001 are expected (expressed as the value of avoided costs of
electricity purchases from central power plants) to be about $665 million. Since these
benefits exceed both types of costs (program costs, including administration, advertising,
shareholder earnings, and financial assistance) and total costs (program
adm1mstratlon/advertlsmg/eammgs plus the total cost of the products, without any
financial assistance), it is clear that the EEPPP activities for PY2001 are expected to be
cost-effective. ‘

Given the rapid emergence of self-generation markets in the last year or so, and more
recent public policy support for using public funds to help finance these markets,
customers can expect to be facing new choices and new opportunities to reduce bills.
Indeed, for many customers, the versions of self-generation technologies that are
available will allow some customers to have a zero dollar electric bill, accompanied by a
a lower, comparable, or modestly higher gas bill, with the potential for long term fixed
natural gas rates.

For policy-makers considering the amounts of public funds to raise to help finance self-
generation projects as well as determining which kinds of public financing (low interest
loans, rebates, tax credits, or “standard offer” type programs), it is useful to consider
comparisons of the relative costs and benefits of public-financed self generation

programs to the energy efficiency investment programs currently being administered by
the four Utility Distribution Companies (UDCs).



IIL Costs and Benefits of a Self-Generation Program Relative to Costs and Benefits
of Energy Efficiency Public Purpose Programs

ORA’s analysis consists of a benefit/cost analysis of a self-generation program portfolio
- that would help finance three self-generation technologies---photovoltaics, fuel cells and
microturbines—compared to the current portfolios of the four UDC’s that provide
financial assistance for more traditional energy efficiency products. For purposes of
facilitating “comparability”, the Self-Generation Portfolio is “sized” (in terms of the
amount of public funds used) to the level of annual funds collected and spent by the four
UDC:s for Energy Efficiency Public Purpose Program (EEPPP) activities.” As suggested
above, this annual amount of public funding is about $300 million per year.

The three self-generation technologies considered in this comparative analysis share one
general attribute with energy efficiency products—they reduce electric consumer’s need
to purchase electricity from the centralized electric grid for many, if not most or all hours
of the year, for many years into the future. As such, these three self-generation
technologies, as with traditional energy efficiency investments, are distinctly different
from :

* “conservation” (which typically requires temporary changes in behavior for a few
hours of the year and may or may not become permanent changes in practice); or,

e various kinds of “load control” (which may simply shift consumption from hours of
peak demand to off-peak demand). /8

ORA'’s analysis of self-generation is limited to three leading self-generation technologies
that are best suited for providing most if not all of the electricity needs of residential and
small/medium buildings on a sustainable basis. The primary technology and market
characteristics associated with the self-generation technologies included in the Self-
Generation Portfolio are as follows:

e Photovoltaic systems are assumed to be “rooftop” systems consisting of “integrated
building materials”, with all electricity generated by these systems used to meet on-
site electric demand, with no on-site storage in residential and small/medium
commercial buildings;’

 Fuel cell and microturbine products are assumed to be fueled by natural gas (or
propane), and installed either on roof-tops of commercial buildings (including multi-

® The AB970 directive to the Commission includes reference to “load control” programs; these activities
are being addressed in R. 00-10-002.

® These PV systems typically are installed on insulation material which should provide additional benefits
in the form of reduced heating and cooling needs; these benefits are not included in this analysis due to the
extremely cite-specific nature of these effects. Although PV systems can be installed along with batteries,
thereby making it possible—in some instances—for the PV system to provide complete self-sufficiency,
the benefit/cost analysis does not include estimates of battery/PV systems, due to the extremely cite-
specific nature, and relatively high cost, of batteries.



family buildings) or other on-site locations where the heat produced by these products
can be used to provide on-site thermal needs (heating/cooling) of the building where
the electricity is produced and used; '° '

* Financing for the self-generation projects consists of paying for 50% of the installed
costs of the identified products. '

Other potential self-generation technologies, such as wind, are not included due to limited
applicability in urban/suburban situations and due to the likelihood that such systems will
need to be heavily dependent on electric grid interconnectivity issues. This limitation
(exclusion of self-generation technologies other than PV and natural gas fired fuel cells
and microturbines) is made for purposes of simplifying the analysis, not as a matter of
prescription.

One customer class--large customers (above 500 kw)—is excluded from the analysis.
Although large customers represent a significant amount of load on the centralized
electric grid (about 20%) and would benefit from financial assistance from a publicly-
funded Self-Generation Program, this customer class is excluded from this analysis
because these customers: (1) already own and operate most of the self-generation systems
that exist today in California; (2) the benefits to these customers (i.e., the costs of NOT
becoming self-sufficient) on an individual basis are so substantial that they are much
more likely to make the investment in self-generation technologies without public
financing than non-large customers;'! (3) the ability to get assistance to off-set the costs
of becoming self-sufficient is far greater than for non-large customers. 2

Finally, ORA’s analysis of the costs and benefits of a Self-Generation Program assume:
(1) no customer “export” (sale) of self-generated electricity to “the grid”; and, (2) no
standby charges or interconnectivity fees. The assumptions are made for purposes of
simplifying the analysis, not as a matter of prescription.’* Both assumptions represent
“deficiencies” in terms of the benefit/cost analysis; on the other hand, this limitation is

1 Some fuel cell products can be fueled by renewable energy sources such as hydrogen or biomass, but
such applications are not included due to limited potential of such applications at this time, and to simplify
the analysis. Fuel cell and/or microturbine projects for single-family homes are not included due to the
limited availability of these products for single-family electric loads (typically less than 10 kw) at this time
or in the very near future. Some fuel cell and/or microturbine products can be operated on fossil fuels other
than natural gas or propane, such as diesel; such applications are not included due to environmental/citing
considerations, and to simplify the analysis. :

' If nothing else, the chronic imbalances in supply-demand in California have shown the especial
vulnerability of the high-tech communications industry to ANY kind of interruption in grid-provided
electric service, as well as the increasing recognition that much of this industry has contributed to the
unexpected increase in electric energy usage, thereby aggravating the supply-demand imbalances.

2 Some of the electric and natural gas Energy Service Providers who provide “direct access” electricity and
natural gas, for example, already provide private financing for customer investments in energy efficiency
and self-generation products. In addition, large customers have considerable “leverage” with local
govemments who want to attract/retain them to “extract” concessions in the form of tax breaks,

* Such matters are in dispute at the CPUC, with some resolution possible this year, and may be addressed
in legislation this session.



somewhat muted by the fact that the first assumption understates the potc:ntiz:}1 benefits of
self-generation technologies and the second understands the potential costs.

Given these assumptions, the ORA analysis of a Self-Generation Program suggests the
following:15

1. approximately 320 MW of load per' year can be removed from the centralized
electric grid from one year’s worth of self-generation projects (compared to the
estimated 160 MW of load expected to be reduced from the PY2001 EEPPP

activities);

2. approximately 2000 Gwh of load per year can be removed from the centralized
electric grid from one year’s worth of self-generation projects (compared to the
estimated 620 Gwh of load expected to be reduced from PY2001 EEPPP activities);

3. a Self-Generation Portfolio of self-generation projects can be expected to produce an
overall benefit-cost ratio of about 2.0 (compared to the expected overall benefit-cost
ratio of about 1.6 the PY2001 EEPPP portfolios).

Needless to say, these program level estimates of expected impacts from comparably-
sized public investments in self-generation and energy efficiency are not “guaranteed.”
As with the UDC-produced forecasts of EEPPP effects, the ORA-produced forecasts of a
Self-Generation Program effects is based on plethora of underlying assumptions
regarding customer response, product availability, per unit costs and benefits, and the mix
of products actually installed in a given year, and the location of the projects. In each
case (EEPPP plans and any Self-Generation Program plan), actual results will differ from
planned/forecasted impacts.16

As with the EEPPP activities, any estimate of outcomes from a Self-Generation Program
needs to account for two key considerations: (1) the Program Administration structure;
and, (2) key program design features (€.g., the kind and type of public financing).

IV. Program Cost Efficiencies: Program Administration and Program Design

14 Whether or not these two assumptions are absolutely off-setting is a determination that

can only be made on a site-specific basis that accounts for: (1) the amount of any standby and/or
interconnectivity charges; (2) the amount, timing and pricing of electricity available from any self-
generation equipment for “export” to the grid; (3) the rates that would be paid if the customer chooses to
export power instead of using the power on-site.

15 Gee Tables A-1 for a more complete set of comparisons of costs, benefits, and effectiveness of a Self-
Generation Program, per ESRA, and the PY2001 EEPPP plans; Tables A-2 and A-3 provide additional
documentation and details on the costs and benefits of the “ESRA-based” Self-Generation Program, if the
Commission establishes a distribution charge that is comparable to the existing distribution charges for
energy efficiency.

16 The same would be true for any “plan” for supply-side projects, such as the ISO/FERC plan for
temporary peaking plants “on the table” to address supply-demand imbalances. This “peaker program” is
under investigation at the CPUC in OII 00-11-001. As of this writing, insufficient information on this
ISO/FERC program is available to assess the relative costs and benefits of that program/plan with the costs
and benefits of either EEPPP plans or any Self-Generation Program.
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The ESRA directs the Commission to establish a distribution charge and use these
revenues to provide financial assistance to promote various self-generation technologies.
Existing law (ESRA) does not specify, however, such matters as:

how much the distribution charge should be;

whether this charge should be assessed against electric or gas ratepayers, or both;
how long (how many years) this charge should last; ,

which self-generation/co-generation/renewable technologies are to be eligible for
financial assistance;

the amount of financial incentives (e.g., “full cost” or “partial cost”);

what kind of program administration structure should be established to actually
administer/implement the program;

e whether, when, who, or how the “answers” to all of the above can or should be
reviewed, modified, or abandoned.

SBS5x raises additional questions regarding public financing and program administration
for self-generation projects and for “new” moneys to expand existing energy efficiency
programs at the CPUC. Similarly, SBx6 could produce another source of public financing
for energy efficiency and possibly self-generation projects, and raise additional questions
and issues regarding the program administrative structure.

In the previous sections, the ORA analysis is suggestive of some “answers” to some of
the program administration and program design issues, but does not address others. The
purpose of this section of the analysis is to provide further analysis of the program
administrative structure and program design alternatives.

In terms of responding to the ESRA directive, the options for the Program Administration
structure are numerous. The Commission could do any one of the following:

(1) direct the Commission’s Energy Division and Fiscal Office staff to serve as the on-
going program administrator of revenues collected by the electric and/or gas UDCs;

(2) direct one or more of the UDCs to become program administrators, and add these
revenues, self-generation technologies and program design features for financial
assistance to their EEPPP program activities, much like occurs with “public goods
charge” programs at some of the municipal utilities;'’

(3) direct the UDCs to collect the designated revenues for self-generation to the CEC, as
is currently done with electric ratepayer funds for the Renewables program and the
Public Interest Energy Research (PIER) programs;

' Current law (AB1890) requires the municipals to establish “public purpose programs”, but does not (as it
does with PG&E, SCE, and SDG&E) establish restrictions/guidelines regarding “co-mingling” between
various activities such as low income and non-low income energy efficiency assistance, or energy
efficiency and renewables. SMUD and LADWP either are, or are planning on, offering financial assistance
in various forms to customers to help financial self-generation technologies such as PV and fuel cells, as
well as traditional energy efficiency.
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(4) direct the UDC’s to collect the designated revenues for self-generation to the state’s
Department of General Services, and add these revenues, self-generation technologies
and program design features for financial assistance to DGS’s energy efficiency/self-
generation program, with the understanding that these program funds would (@
supplement the DGS bond-funded activities and (b) be opened up to private sector
customers;

(5) direct the UDC’s to collect the designated revenues for self-generation and “hold”
these revenues until (and if) the legislature creates, and makes operational, the
proposed California Power and Conversation Financing Authority.

Each of these options would carry with it significant questions and issues associated with
program administration cost efficiencies (e.g., which entity can be expected to maximize
integration with energy efficiency investment choices and do so with a minimum of
additional administrative costs), effectiveness (e.g., which entity can be expected to most
aggressively and effectively promote self-generation), and timeliness (which option
carries with it the most likely chance of “ramping up” to the challenge in the near term).
There is no obvious, clear-cut answer to these questions in terms of the five “most likely”
Program Administrative structure options identified above.

The very. fact that there are so many “options” does not bode well for the ability of
consumers to know that (or if) meaningful financial assistance to move toward self-
sufficiency is on the way. Nor does it bode well for manufacturer’s of self-generation
products or providers/installers of these products and associated energy services who may
be looking for “a message” that California is becoming a meaningful and sustainable
market.

The decision on the optimal Program Administrative structure is also best considered in
conjunction with optimal program design features in terms of the form of financial
assistance for a Self-Generation Program. Based on the “record” of decades of support
for traditional energy efficiency, for example, ORA posits the following observations:

* Financial assistance in the form of rebates (much like tax credits and grants) provide
no assurances that the products will perform as expected, that the owners will keep
the rebated products, are difficult and costly to administer due to the potential wide
range of products that are seeking “rebate eligible” status;

* Financial assistance in the form of low-interest loans (from bonds or other sources)
offer the promise of the “lowest cost” impact on public funds (since they are re-paid
over some period of time), but may have limited appeal to debt-sensitive consumers,

and provide limited assurances that the benefits from installed products are being
realized;

® A “standard offer”, such as being provided for designated energy efficiency products
in nonresidential buildings in the current “Standard Performance Contracting” (SPC)
program encourages/allows participation by “third party providers” (“energy service
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companies™) capable of providing bundled services of long term electricity and
natural gas contracts, multi-year contracts for energy efficiency services, and,
potentially, multi-year contracts for self-generation products), thereby providing
assurances that the costs of installation and specific products are determined by
customers and the ESCOs and benefits are shared over time depending on the
performance of the products, and the “subsidy” (the standard offer, established in
advance in terms of cents per annualized kwh for demonstrated and verified self-
generated load and paid over a designated time period) provides considerable
certainty to manufacturers and installers of the eligible products.

ORA believes that a Self-Generation Program, with a program design that provides
financial assistance exclusively in the form of a standard offer, represents the most
optimal “balance” between providing meaningful reductions in front end installation
costs and assurances to participants and non-participants that the “subsidy” will produce
long-lasting benefits (avoided purchases from the centralized grid).

The current UDCs, as opposed to the other “candidates” for program administration, are
familiar with the SPC program design, as are the 100 plus Energy Efficiency Service
Providers (EESPs) that have sponsored energy efficiency projects and could sponsor self-
generation projects. As such, the most “seamless” means of complying with the ESRA
directive to establish a self-generation would be for the Commission to determine that
one or more of the UDC’s should be the program administrator(s) of the Self-Generation
Program expected to be “implemented” by March 1,2001.

A “dual designation” of financial assistance in the form of an SPC program design and
one or more “UDC’s” as program administrators, however, need not be seen as
permanent and need not include all four UDCs. To direct all four UDCs to administer the
Self-Generation Program would replicate and expand the administrative inefficiencies
that exist from having too many program administrators with competing and conflicting
interests vis-a-vis common interests.

ORA believes, therefore, that administrative efficiencies—and program effectiveness--
for a Self-Generation Program can be assured by directing PG&E to act as program
administrator for its service territory and SoCalGas as administrator for the combined
service territories of SCG and SCE. In each case (PG&E and SCG), these UDCs can be
further directed to establish a program administrative staff in their respective Energy
Centers, which can and should become the “bricks and mortar” platforms for
administering the Self Generation Program.

For SDG&E customers, ORA believes the Commission should immediately designate the
San Diego Regional Energy Office (REO) as the program administrator. SDG&E can be
directed to provide the San Diego REO all revenues collected from SDG&E customers to
fund the Self Generation Program, and to establish a contract with the SD REO that will
require it to administer a Self Generation Program that is comparable to the one
established for PG&E and SCG. The term of the SDG&E contract with the SD REO
should be through the end of 2002. As with PG&E and SCG, the SD REO should be
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allowed to use a designated amount of Self-Generation funds for administrative duties
(staffing, advertising, and reporting costs and benefits to the CPUC)."®

Since at least 1997, the Commission has recognized that the UDC’s (the incumbent
program administrators of the EEPPP programs) have an inherent and serious conflict of
interest in terms of the UDC’s interest in increasing consumption/sales/purchases of
energy, whereas consumers would prefer (all other things being equal) lower bills
associated with reduced consumption/payments for energy. Having failed (in late 1998)
to construct an Independent Program Administrative structure for energy efficiency, the
Commission has promised a revisitation of this issue prior to the beginning of PY2002.

A similar conflict of interest attends a Self Generation Program. In this case, however,
the worst of these conflicts can be avoided/minimized by designating PG&E, SCG, and
the SD REO as program administrators. When the Commission revisits the issue of the
appropriate role for the UDC’s for energy efficiency beyond PY2001, ORA will urge
consideration of establishing a statewide network of qualified, CPUC-certified, Regional
Energy Offices to become administrators of both EEPPP activities and a Self-Generation
Program.

Iv. Conclusions

ORA believes that the best, if not only, means of complying with the ESRA directive to
establish a distribution charge and use these revenues to fund a Self-Generation Program,
is to take the following steps:

1. Immediately direct PG&E, SCE, SoCalGas, and SDG&E to establish a
distribution charge for electric and gas customers that is comparable in size to the
amounts charged for energy efficiency, per current law ($300 million per year).

2. Determine that the Self-Generation Program will be in effect through the end of
the term of the ESRA (end of 2004), with periodic program design modifications
based on an annual review of program accomplishments, including any
modifications needed to account for financial assistance for self-generation
products, and supplemented with revenues that may become available from
additional legislative such as SBx5 and SBx6.

3. Direct PG&E and SoCalGas to immediately establish an administrative capability
to manage, from their respective Energy Centers, a Self-Generation Program with
the following program design characteristics: (1) eligible products for financial
assistance are Photovoltaics, natural gas fueled fuel cells and natural gas fueled
microturbines; (2) eligible customer markets are non-public sector electric
customers with connected load of less than 500 kw; eligible projects using fuel

** The SD REO has had a contract with SDG&E for the last two years, as part of SDG&E’s EEPPP
programs. A
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cells or microturbines are those where the heat produced by the devices is used
on-site to provide thermal loads (heating and/or cooling); (3) eligible products
using photovoltaics are those which also provide significant, integrated, materials
that provide a thermal break on the roof of the building; (4) financial assistance,
until further notice, will be in the amount equal to no more than 50% of installed
project costs; (5) payments to qualified projects will be identical to the terms and
conditions established for the nonresidential (small/meduim) SPC program for
energy efficiency.

. Direct SDG&E to establish a contract, through the end of 2002, with the SD
Regional Energy Office (REO) to provide administrative services and program
designs for a San Diego County Self Generation Program comparable to those
established by PG&E and SoCalGas.

. Direct the Commission’s Energy Division to establish a network of Regional

Energy Offices that can assume major program administration responsibilities for
both EEPPP and Self-Generation programs by the year 2002.
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1/25/2001

~ TABLE A-2

SUMMARY OF FORECASTED EFFECTS OF SELF-GENERATION PLAN (per ESRA/AB970)

Total Portfolio PV MicroTurbines Fuel Cells
PER UNIT CHARACTERISTICS (1)
Product Costs $394,000 $20,000 $50,000 $324,000
Product Size (kw) 6 50 100
Price $/kW $3,333 $1,000 $3,240
Product Life (years) 20 20 20
Hours of Operation 2,190 7,008 7,008
Annual Kwh Impacts (avoided elect grid usage) 13,140 350,400 700,800
_Annual Therm Impacts (increm incr in gas purch)* 14,016,000 28,032,000
PROGRAM PLAN ASSUMPTIONS
Participants (# of units) 14,600 10000 4000 600
Fin. Assist (% of Costs) . 50% 50% 50%
Fin. Assist ($ per project) $10,000 $25,000 $162,000
FORECASTED MARKET EFFECTS
Measure Costs $594,400,000 $200,000,000 $200,000,000 $194,400,000
Program Costs: $297,695,000 $100,165,000 $100,165,000 $97,365,000
Financial Assistance ~ $297,200,000 $100,000,000 $100,000,000 $97,200,000
Administration $500,000 $165,000 $165,000 $165,000
Mw reduction 320 60 200 60
Gwh reductions (annual) 1,953 131 1402 420
MMTherms (increases) 72,883,200 56,064,000 16,819,200
FORECASTED C-E EFFECTS :
Participant Tests: W/O Fin Assistance
" Costs (capital) $594,400,000 $200,000,000 $200,000,000 $194,400,000
Costs (fuel) $872,834,489 $671,411,146 $201,423,344
Benefits (elect) $2,951,505,045 $198,531,729 $2,117,671,781 $635,301,534
Net Benefits $1,484,270,556 -$1,468,271 $1,246,260,636 $239,478,191
Benefit Cost Ratio o201 0.99 243 1.61
Participant Tests: With Fin Assistance
Costs (capital) $297,200,000 $100,000,000 $100,000,000 $97,200,000
Costs (fuel) $872,834,489 $671,411,146 $201,423,344
Benefits (elect) $2,951,505,045 $198,531,729 $2,117,671,781 $635,301,534
Net Benefits $1,781,470,556 $98,531,729 $1,346,260,636 $336,678,191
Benefit Cost Ratio 2.5 1.99 2.75 2.13
Program Administrator Tests
Costs (capital) $297,695,000 $100,165,000 $100,165,000 $97,365,000
Costs (fuel) $698,267,591 $537,128,916 $161,138,675
Benefits (elect) $2,361,204,036 $158,825,384 $1,694,137,425 $508,241,227
Net Benefits $1,365,241,445 $58,660,384 $1,056,843,508 $249,737,553
Benefit Cost Ratio 24 1.59 2.66 197
Total Resource Cost Tests (Societa] version)
Costs (capital) - $476,015,000 $160,165,000 $160,165,000 $155,685,000
Costs (fuel) $698,267,591 $537,128,916 $161,138,675
Benefits (elect) $2,361,204,036 $158,825,384 $1,694,137,425 $508.,241,227
Net Benefits $1,186,921,445 -$1,339,616 $996,843,508 $191,417,553

Benefit Cost Ratio 2.0 0.99 243 1.60

(1) costs per unit values based on literature search and company surveys by Rafael Freedman, PG&E,

per CALMAC agreement (AB970 Cost-Effectiveness study, first phase). Procedures and results available upon request.
(2) costs and benefits do not account for standby charges or charges associated with interconnectivity

* Natural gas load impacts (increased purchases) represent on-site loads net of heating or cooling thermal loads that were
provided by natural gas heating and/or cooling equipment prior to installation of natural gas-fueled self-generation produ
Net-to-Gross ratio 0.80 ("default” value agreed upon for use in PY2001 EE forecasts)
Annualized avoided costs (electric:cen 7.6 Present value of 20 year forecast used for EE (PY2001)
Annualized avd csts for PV 7.6 Present value of 20 year forecast used for EE (PY2001)
Annualized avoided costs (gas:cents/th 59.9 Present value of 20 year forecast used for EE (PY2001)

program load factor: (gwh/8.760)/mw 0.70

product load factor: (kwh/8760)/kw 0.25 0.80 0.80

2 Office of Ratepayer Advocates



"~ TABLE A-3
SOURCES OF INFORMATION ON SELF-GENERATION PRODUCT COSTS

Manufacturer ' kW
Fuel] Cells

International Fuel Cells, Phosphoric a 200
International Fuel Cells, PEM 5
Fuel Cell Energy, Inc. (Enron) 250
Plug Power

Plug Power

DUA/CEC/CARB Study, PEM 500
DUA/CEC/CARB Study, PhosAcid 250
GE Microgen, PEM 7
GE Microgen, PEM 7

Mi bi

Alturdyne 50
Bowman 45
Bowman 80
Bowman 200
Capstone 30
Capstone 60
Elliot 45
GE/Honeywell/Allied Signal 45
GE/Honeywell/Allied Signal 80
GE/Honeywell/Allied Signal 200
Generic (EPRI estimates) 30
Generic (EPRI estimates) 50
Generic (EPRI estimates) 75
DUA/CEC/CARB Study 45

1/25/00

S/KW When Maintenance

4500 Now - $.02/kWh
1500 2003

5000 Now (LADWP proto)

1000 Next year ?

570 20042
1000 Soon $0.02
1720 Soon ' $0.02
2000 Now
1000 Soon

1000 Future possible
1333 In field trials
900 ?
465 ?
1000 now
916.6666667 now )
678 In production?
678 "introductory" prices
‘544 "introductory" prices
363 "introductory” prices

1000 Soon $.01/kWh
843 Soon o $.0086/kWh
646 Soon $.0067/kWh
575 Soon $.01/kWh

Office of Ratepayer Advocates



TABLE A-4
SUMMARY OF FORECASTED EFFECTS OF ENERGY EFFICIENCY
: _ Total Portfoli RES NR NC
Statewide (PY2001, PG&E, SCE, SCG, and SDG&E (Smillions)  (Smillions) (Smillions)  (Smillions)
Total R Cost Tests (Societal ion)

Costs (total) . s412 . $169 $182 $62
costs(admin) < $174 $65 $77 $33
costs(Financial Assistance) $115 $37 $57 $20
costs (Shareholder Incentives) $20 $3 $5 $2
costs(Incremental Measure Costs) . =~ .. $227 $101 $101 $26

Benefits $665 $184 $346 $134

Net Benefits $200 =83 $142 $62

.Benefit Cost Ratio ' 1.61 1.09 1.90 2.18

P Admini Cost T

Costs (total) $299 $102 $132 $55
costs(admin) $164 $62 $70 $33
costs(Financial Assistance) $115 $37 $57 - $20
costs (Shareholder Incentives) $20 $3 $5 $2

Benefits , $665 $184 $346 $134

Net Benefits $366 $82 $214 $80

Benefit Cost Ratio - R 2.22 1.81 2.62 2.46

Load Impacts (annual load reductions)

Net MW : 161 41 81 39

Net MWh 617 168 346 104

Net Therms (000s) . 15,449 9,285 5,275 - 890

Previous PY Load Impacts: Net Mw *

PY2000 (Planned) 239 55 130 54

* PY1999 (recorded) 161 39 98 24

PY1998 (not reported)**

Previous PY Load Impacts: Net Mwh*

PY2000 (Planned) 1,274,031 461,610 646,548 165,874

PY1999 (recorded) 785,547 174,923 525,642 84,981

- PY1998 (not reported)** 582,085 134,712 385,664 61,709

Previous PY Load Impacts: Net Therms (000)*

PY2000 (Planned) | 36,605 11,566 26,320 11,344

PY1999 (recorded) ' 6,775 9,909 3,447 9,524

PY1998 (not reported)** 17,106 2,555 13,776 776

* includes "committed projects", some of which have or will "fail"; "commitments" from all PY's have not been
verified, and have yet to be "trued-up" in the Commission's Annual Earnings Assessment Proceeding.

1/25/00 ' 4 Office of Ratepayer Advocates



'S91B00APY Jokedojey Jo 20130 . S ; 00/5T/1

€L9  $80°C 9¢T ¥66C (papiodar) 8661 sua 1oN]  Jeo1 68S 161°1 £88°1 PapI023) 8661 suuay) 10N
LE 126 LOS 99%°1 -(pap10201) 6661 suuoy 1oN|  [o- 0LL'T SOI'C  0L8€  PapI0dal) 6661 SuLIoH JaN
| [X14 pS1‘e 95S - T00'Y (pouueid) 9oz suop 10N|  |zi1 860°1C  99L'9  9L6Lz  (pouuerd) 0oz suuay) JoN
8I¢ 089 TI9T 608°C 1d) 1007 (s000) suayp 1oN|  Josz $S6 6ILY  6¥6°S d) 100z (s000) suuayy, 10N
L. 14 £ R 4| (papiodan) 661 MINION] (L1 LS [4 9. (Pap10331) 8661 MIN 19N
L 4 I L1z (pap10dan) 6661 MW 1IN] | 14 81 6 (pap10221) 6661 MIN 19N
L 11 I 61 (pouwerd) 000z M 19N| ez Iy 9¢ 001 (pauued) 000z MIN 19N
L £€C € €€ 01d) 1007 MIN eod-uo 1aN] 61 LE ST IL (pasodoxd) 1007 MIN 19N

L6E6T  LIELE  9I6VE  0€9°T01 . (popiooar) gesl UM 1N| f0E9'€  Leo'sol E9LTy  0£€'TIT  (pap10dal) 8661 YMIN ON|
$90TT  €0V'I8  SI¥LI  €88'0z1  (popiooan) 6e61 ummieN] lssi‘z . OPE'EET €099 BEITOT  (PAPI00aL) 6661 UM 19N
SI6T1  TLL19  6TI6T  SIEE0I (pouueid) 000z UMW 1oN]  [vzs‘sL  Si6'0bz  8€0°€0f  LLL'619  (poumerd) ogoz UMW 1N|
VE9'9T  TEO'SS  0v6'0t  909'TI1  (pesodoxd) 1oz um Nl |isoce  699%Lcl 191y 11s°sez  (pasodoxd) 1007 YMIN 19N

261 98°1 9I'l 091 oneyisopyauagl 1761 - TL'] €L°0 6Tl oney 150D Jyaudg
LS 128 £3 1€ sigouag 1N} Jzzs 99§ 97%- 19 siyausg 1N
(343 88 LTS 86$ (3p) siyoueg]  fsps LSTS 89 1LT$ (199]9) sigouag
LS 61$ L1 £vS . (OWDs1s09 6$ 1s$ . Ls$ LIS (OWDsisoo
£ I$ I$ £ (T's) sis0o 01$ (1'8) s1soo
v$ oIS v$ 81§ (3sse ‘uy)sysoo 83 LTS €18 8rs (va)s1500
1 T < 98 91$ (utwipe)sisoo Sis 0v$ LES z6% (urwpe)ssoo
zs 9§ (43 198 . (e103) 51500 fvzg 268 v6$  0IcS (1m103) ;1500
(suorywg) (suopiws) suoyymg) suoypyywg) A®0as] |(suonjiwg) suoypmg) uonpiug) (suoipug) , A%5d
ON AN STY Mog &0, ON AN STY  Hod[eio] .

AT XSTINT I0 SIDTIIT ATISVOTIOL 30 XAVIRIATS

BV aATAVL



$31200ADPY Iokedoey Jo 9010

00/5¢/1

o COI'TT  8ZIT  6TTTL  (PapI0dal) 8661 SULIAY 1N (pap10231) 8661 MIN N
£61°6 9SL L6TL 6E¥°1 (papiodal) 6661 suuaqr 10N} |6 79 0z 16 (Pap10931) 6661 MIN N
6€6°01 890°C 'y L9y (pauuerd) 000z suuayy 10N] . [z 6L Ll 0z1 (pauuerd) 0002 MIN 1N
L6 1¥9°c ¥S6°T 169°9 1d) 1002 (5000) suregL 19N}  |L 1T 61 8y 1d) 1007 MIN ead-uo 1N

789°8C  OIY'Z81 €£0°LS  SZI'89Z  (Papi0oal) 8661 YUMIA 19N
_ IZL'0S  668°01€  S06°001 9ZS‘T9%.  (Papi09al) 6661 YMIN 19N

9 0 £ 6 . 100z M Yead-uo3oNl  JS€I‘LL  I9€'vbE  €hH6T1  6£6°0sS  (pouuerd) 000Z YMIN 19N
108°C1 $65°1 6L69 YLETT T00ZUMMI ISNF  €09°0€  9TZE'TEl  L£9°s8  99¢‘Lpz  (pasodoxd) 1007 YMIN 19N
08T 80 €51 6€'1 oney 150D weusg| vy £8°C $8'1 (1144 oney 150D Iausg
453 v$- 8% SIS syousg 19N |1Z$ 659 Z1s 268 (suorjirw) syyauag 1N
618 81$ 743 198 ‘(10913) sygoueg]  |Lv$ €718 ¥9$ SETS (suorpiiun) sygauag
v$ 63 6$ (443 (Onnsisod LS 18 LIS 9723 (Onnsisoo
0§ 0$ 1$ (43 (T8) 51500 POT6CI'T  LO6LE6'T 6T6ETST 98 (T'8) s1500
£$ (4 s (163 (1sse "uy)s1s0d s 8IS 1453 8¢S (vd)sis0d
(4 11$ 93 61% (urwpe)sisod 118 0z$ 9I$ LvS (urwpe)sisod
LS 128 9I$ 142) (mo) s1sop]  [61$ 42) 9%) 86$ (re10) s150D
(suoyjpwg) (suoyfiuig) suonpwg) suorpwg) seD[ED0S  (suoyuig) suoyjuig) uoniug) (suoljjimg) 10S

'ON UN SAY  ojuog [BioL, ON UN STY  [ojMod [ejo],

TADIEIT XOYINT JO SIOTIXT TIISVIIHOT 0 XAVINITTS

F-VITavi



TABLE A-5S

SUMMARY OF FORECASTED EFFECTS OF ENERGY EFFICIENCY FOR LOW INCOME CONSUMERS

: otal Portfoli PG&E SCE SCG SDG&E H
Statewide (PY2001, PG&E, SCE, SCG, and SDG&E) j(Smillions)  |(Smillions) {(Smillions) [(Smillions) |(Smillions
'%osts (total)
costs(admin) $2 $2
costs(Financial Assistance) $16 $7
costs (Shareholder Incentives) $0.3 $0.3 $0.1
costs(Incremental Measure Costs)
IBenefits $2 $2
[Net Benefits
Benefit Cost Ratio
[[Costs (total) $79 $44 $7 $19 $9)
costs(admin) $2 $2
costs(Financial Assistance) $16 $7
costs (Shareholder Incentives) $0.3 $0.3 $0.1
Benefits
[Net Benefits
Benefit Cost Ratio
Load Impacts (annual load reductions)
[Net MW 6 1
[Net MWh 15,425 16,132 4,200r
[Net Therms (000s) 207 513 204
Previous PY Load Impacts: Net Mw *
PY2000 (Planned) 5 2 3
PY 1999 (recorded) - 7,791 7,788 3
PY 1998 (not reported)**
Previous PY Load Impacts: Net Mwh*
PY2000 (Planned) 20,042 7,411 11,228 1,406
PY 1999 (recorded) 26,240 7,788 16,248 2,204
PY1998 (not reported)**
Previous PY Load Impacts: Net Therms (000)*
PY2000 (Planned) 1,083 334 573 176
PY 1999 (recorded) 2,464 1,631 573 260}
PY 1998 (not reported)**
(Information not shown was not reported by the UDC)
ORA Analysis 1/25/00



