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9. Demand Response: Current Utility Program, Pricing and
Smart Meters'®

9.1 Why California is falling short on reducing peak demand

California will fall short of achieving its goal of reducing system peak demand for the three
IOUs by 5 percent in the summer of 2007. This goal specifically applies to price response
programs that can be called on a day in advance and are designed to address forecasted peaks
or supply constraints. Price response programs are likely to reduce peak demand by 2.2 percent,
or less than half of the target percentage.

To identify why the state's demand response goals will not be achieved this year, the Brattle
Group, which provides consulting services and expert testimony in economics, finance and
regulation, interviewed two dozen stakeholders within and outside of California. Several
reasons for not meeting the demand response goals emerged.

First, the goals focused solely on price response programs, which require advanced interval
meters. When the goals were set, only customers with greater than 200 kW demand, representing
about one-fourth of the system peak load, had these meters. Achieving the 5 percent goal from
large customers alone requires that they reduce their peak demand by about 20 percent.

Second, even by 2011, when advanced metering infrastructure will be installed for customers
under 200 kW, a large portion of the electricity consumption in the commercial customer class
with demand under 200 kW will continue to be protected from rate changes by AB 1X. This
protection may last through the year 2021.

Large customers already face time-of-use (TOU) rates that charge higher prices for demand
during peak periods. Many of the largest customers have been on TOU for years. Over 23,000
advanced interval meters were installed for customers with greater than 200 kW of demand as a
result of AB 29X. The legislation required that all meter recipients shift to TOU rates. Much of
the potential for peak load reduction from the largest commercial customers has already been
realized as they have adapted their operations to higher peak prices.

The utilities have proposed voluntary critical peak pricing rates and peak time rebates to
accommodate the AB 1X provisions. However, the true potential for demand response from
commercial customers is unlikely to be achieved due to a combination of complications. For
example, there is currently a built-in disincentive to customers with average demand under 200
kW and with a high peak demand to leave a program, AB 1X, that protects these customers from
rate spikes.

The current approach appears to be too centered on the utility and may need to be replaced with
an approach focused on customer needs and infrastructure constraints. California lags behind
states with restructured power markets where all large customers above 1 MW face default
hourly real-time pricing tariffs. Most regions with active demand response programs have both
“day ahead” and “day of” programs using a combination of pricing and rebate payments to
encourage customers to lower peak loads and/or shift load to off-peak periods.
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9.2 Steps necessary to get more from demand response

Rate and program designs must be developed that better reflect the value of demand response to
the electricity system and the value of consumption to customers. California has pursued its
energy efficiency goals through a combination of programs and standards. At least half of the
efficiency gains that have been realized since 1975 have been due to standards. Now may be the
time to examine the potential for using standards to achieve the state's demand response goals.

Cost-benefit methodologies for evaluating demand-side programs need to be improved.
Protocols must be developed for measuring demand response impacts. Innovative rate designs
are needed that incorporate the risks of outages and high peak generation costs.

Dynamic rate designs and effective protocols for measuring demand response impacts are steps
toward solving these problems. There is a need to better educate customers about the costs
embodied in current rates, the benefits that could come from broad adoption of dynamic rates,
the true impacts on their electricity costs that would result from such a change, and the options
they have for responding.

Many customers assume such rates would amount to rate increases when in fact utility revenue
would not change. Customers whose consumption patterns reflect below average peak
consumption would see bill reductions. Those with above average peak consumption would see
increases that reflect the degree to which their peak consumption is currently receiving a hidden
subsidy from other customers.

9.3 Smart meters are a part of the solution

The demand for electricity is highly concentrated in the top 1 percent of hours of the year. In
most parts of the United States, these 80 to 100 hours account for roughly 8 to 12 percent of the
maximum or peak demand. In California, they account for approximately 11 percent.

If a way can be found to reduce some of this peak demand, it would eliminate the need to install
generation capacity that would be used less than 100 hours a year. This generating capacity is
primarily gas-fired peaking combustion turbines. This is expensive power generation given these
turbines are idle for almost all of the year.

How much will be saved by demand response will depend on two issues: 1) how much peak
load can be reduced by customers and 2) how much generation (and related power delivery)
investment and fuel can be offset by this load reduction. The first item depends on two things:
how rapidly utilities and regulators move to install new pricing designs that provide the correct
price signals to customers, and how well customers respond to the price signals.

A prerequisite to the provision of dynamic pricing is the installation of Advanced Metering
Infrastructure (AMI). Depending on features and geography, AMI investment costs can range
from $100 to $200 per meter. Much of that cost can be recovered through operational benefits
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such as avoided meter reading costs, faster outage detection, improved customer service, better
management of customer connects and disconnects, and improved distribution management.

Many utilities have already installed AMI because they were able to recover their entire
investment through operational benefits. According to a recent Federal Energy Regulatory
Commission report, AMI currently reaches 6 percent of electric meters in the United States.
Certain states, such as Pennsylvania and Wisconsin, have AMI penetration rates in excess of 40
percent. AMI penetration rates are in the double digits in eight states.***

California’s three 10Us tested a variety of dynamic pricing designs in a $20 million pilot
project that involved approximately 2,500 residential and small commercial and industrial
customers over a three-year period. The experimental process involved a working group that
was facilitated by the CPUC and CEC and many interested parties, some opposed to dynamic
pricing and some supporting it.

The California experiment provided time-varying prices and smart meters to all participants. In
addition, some of the participants also received enabling technologies such as smart thermostats
and always-on gateway systems. Smart thermostats automatically raise the temperature setting
on the thermostat by 2 or 4 degrees when the price becomes critical. Always-on gateway systems
adjust the usage of multiple appliances in a similar fashion and represent the state-of-the art.

The experiment showed that the average Californian customer reduced demand during the top 60
summer hours by 13 percent in response to dynamic pricing signals that were 5 times higher than
their standard tariff. Customers who had a smart thermostat reduced their load about twice as
much, by 27 percent. And those who had the gateway system reduced their load by 43 percent.
The AMI meters that SDG&E will install will be capable of supporting smart thermostat controls
and gateway systems.

The gateway “smart meter” system represents the maximum technical potential for demand
reduction in the residential customer class. The smart meter system has the potential for lowering
peak demand by 43 percent. In the commercial and industrial classes, automatic demand
response programs that control multiple end-use loads while working with the energy
management system that is installed in most facilities are projected to reduce demand by 13
percent. The weighted average technical demand response potential for all classes is estimated at
approximately 23 percent.

The peak demand in SDG&E service territory in 2007 was 4,636 MW. A 23 percent reduction in
2007 peak demand through use of smart meters represents a demand reduction of approximately
1,070 MW. SDG&E estimates that the use of smart meters in SDG&E territory will resultina 5
percent reduction of peak demand 2016, a forecast demand reduction of 249 MW.*?
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10. San Diego Solar Initiative: Cost-Effective Regional
Photovoltaics

10.1 Design of California Solar Initiative

The SB1 “million solar roofs” legislation has established the objective of adding 3,000 MW of
commercial and residential PV installations in California by 2017. SDG&E serves approximately
10 percent of the IOU customer base in California, and for that reason it is assumed that 300
MW of this PV capacity will be added in SDG&E service territory.?® $3.35 billion in incentives
will be paid-out over the course of the 10-year program. The objective of these incentive
payments, in combination with federal and state tax incentives, is to make PV cost-competitive
with purchased utility power.

The 12 kW system example shown in Table 10-1 demonstrates the financial impact of the
incentive payment and tax credits on the net cost of the PV system. The 12 kW system used in
the example is presumed to be a system installed on a residence under a commercial third party
power purchase agreement structure.

Table 10-1. Net Cost of 12 kW PV System under SB1 California Solar Initiative™*

Cost or (Credit), $ Cost Element
100,000 gross cost of 12 kW PV system @ approximately $8 per installed watt ,
(15,000) net CSI incentive payment, gross incentive of $25,000 less income tax paid of
$10,000
(30,000) 30 percent federal tax credit on gross cost
(28,000) depreciation on gross cost less tax credit ($70,000 x tax rate)
27,000 net cost of PV system

The annual loan payment would be $2,500 per year, assuming the net capital cost of $27,000 is
amortized at 7 percent interest over 20 years. This system would be expected to generate
approximately 1,550 kWh per year kW installed, or 1,550 kW x 12 kW = 18,600 kWh per year.
Dividing the annual cost of $2,500 by the annual power production of 18,600 kWh gives a unit
electricity generation cost of $0.135/kWh. This compares to a typical current SDG&E electric
energy charge of $0.15 to $0.25/kWh for residential customers.'*

Commercial PV systems rely on the incentives, tax credits, and depreciation shown in Table 10-1
to produce electricity that is competitive with utility electricity rates. The major program under
SB1 is the California Solar Initiative (CSI). CSI has a $2.165 billion incentives budget and a goal
of 1,940 MW of new PV capacity by 2017. The CSI program provides performance-based
incentive payments for each kWh produced from commercial PV systems instead of a flat initial
payment for smaller systems that is based on the size of the PV system.

The fundamental concept behind the CSI program is that a large increase in demand for PV
systems will steadily reduce the cost of PV to the point where PV technology will be cost-
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competitive with purchased utility electricity rates by 2017 without incentive payments (though
assuming federal and state tax credits remain). Expectations of large growth in PV capacity are
predicated on the cost of PV steadily dropping over the next decade to half the current cost due
in part to the large demand increase created by the CSI incentives.

Favorable utility tariffs will play an important role in driving the expanded use of PV in
commercial systems as well. Most of the initial CSI incentives for commercial PV systems went
to applicants in PG&E service territory, in part because of afavorable rate structure for PV
systems. This rate structure, known as the A-6 tariff, pays nearly triple the proposed SDG&E rate
for commercial solar power.'?® The PG&E and SDG&E rate structures for commercial solar
installations are compared in Table 10-2. A SDG&E commercial solar tariff structure that is
comparable to the PG&E tariff would allow commercial PV in SDG&E service territory to
compete on a level playing field for statewide incentive payments under CSI.

Table 10-2. Comparison of PG&E and SDG&E Commercial PV Rate Structures

PG&E SDG&E

A-6 tariff AL-TOU tariff (proposed)™?’
Energy Charges ($/kWh)
Summer
Peak 0.319 0.109
Part-peak 0.157 0.092
Off-peak 0.093 0.073
Winter
Peak 0.108
Part-peak 0.138 0.100
Off-peak 0.102 0.079
Demand Charges ($/kW)
Facility charges none 10.70
Summer peak none 4.72
Winter none 3.59

10.2 Proposed San Diego Solar Initiative

10.2.1 Achieving 50 Percent Greenhouse Gas Reduction with Photovoltaics

A primary goal of San Diego Smart Energy 2020 is to reduce greenhouse gas emissions from
power generation serving San Diego County customers as rapidly as cost-effectively feasible.
Accelerated use energy efficiency measures and renewable energy will be necessary to achieve this
goal. The Regional Energy Strategy 2030 establishes a goal of 50 percent of the renewable energy
used in the region coming from local renewable energy resources. The large majority of the
renewable resources that SDG&E is proposing to utilize to meet the SB 107 “20 percent by 2010”
renewable energy mandate, primarily biomass, wind, geothermal, and solar power, will be
imported from other regions.
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The most abundant renewable resource in San Diego County is the sun. San Diego County
currently has approximately 38 MW of installed commercial and residential PV capacity. San
Diego County also has thousands of MW of PV potential on existing commercial buildings,
parking lots and parking structures, and residences. Rooftop PV has the advantage of being
relatively non-controversial from a siting standpoint. The City of San Diego and San Diego
Schools pay less per kWh for PV power purchased from third party providers than the energy
charge they would otherwise pay SDG&E for the same power generated by conventional power
plants. This is possible under the current matrix of PV incentives, tax credits, and depreciation that
apply to these PV systems.

For these reasons, the renewable energy component of San Diego Smart Energy 2020 is focused
on local rooftop PV, primarily commercial installations, to expand the renewable energy
component of the power used by San Diego County businesses and residences from 20 percent in
2010 to 50 percent in 2020. PV is arguably the best renewable energy “fit” for San Diego County,
due primarily to the fact that PV is generated at the point of use and is generally operating at or
near capacity when electric power is most needed and most valuable. This is especially true if the
PV systems are equipped with adequate battery storage to operate as reliable peaking power units
during summertime afternoon peak demand periods.

The renewable energy component of San Diego Smart Energy 2020 would require the addition
of just over 2,000 MW of PV by 2020 to achieve a 50 percent GHG reduction from electric
power generation. A leading developer of commercial solar PV was contacted by Powers
Engineering to provide an estimate of the incentives budget necessary to cost-effectively meet
this PV target by 2020. “Cost-effective” in this case means a payback in approximately 10 years
for a commercial PV system in a market where the benchmark utility electric rate is
$0.12/kWh.The estimated life-of-project PV incentives budget to achieve this goal is estimated at
$1.5 billion (in 2007 dollars).?® All of this $1.5 billion incentive budget would be utilized to
build renewable PV distributed generation in the San Diego region. The San Diego Solar
Initiative is an appropriate name for this PV program.

The San Diego Solar Initiative would be far less expensive than the proposed SPL transmission
project over time. The capital cost estimated by SDG&E for its portion of the transmission
project is $1.265 billion. The estimated total cost over the 40-year project lifetime, including
SDG&E profit, is approximately $7 billion in 2010 dollars.*?® A recent proposal by SDG&E to
underground the transmission line between Lake Henshaw and Santa Ysabel could add up to
another $300 million to the capital cost, increasing the estimate to $1.565 billion."** This would
in turn increase the levelized cost of the project over 40 years from $7 billion to $8.3 billion.

The cost to build transmission lines is also rising rapidly in general. A recent report prepared by
the Brattle Group for the Edison Foundation states that price increases in the past several years
have affected all utility sector investments from coal and wind power projects to transmission
and distribution projects. Between January 2004 and January 2007, the costs of steam-generation
plants, transmission projects, and distribution equipment rose by 25 to 35 percent (compared
with an 8 percent rise in the overall price level). The coauthor of the report noted that if these
cost increases persist, they will confront utilities and regulators with even tougher choices on
capital investment plans in the future, and motivate stepped-up conservation and
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demand-side programs.***

The levelized annual cost of the proposed SPL transmission project, in 2006 dollars, is $174
million per year for 40 years. This expenditure would provide 1,000 MW of additional import
capacity to the San Diego region. However, there is no assurance that there will be power to
import over the line during periods of peak regional demand. For example, the California
Independent System Operator (CAISO) declared a statewide Stage 1 electrical emergency on
August 29, 2007 from 3:20 pm to 8:00 pm. A Stage 1 emergency designation is a call for
voluntary conservation. The Stage 1 press release issued by CAISO stated a primary reason for
the Stage 1 emergency was, “temperatures throughout the Southwest continue to climb,
decreasing the availability of imported power.”*** The existence of transmission capacity does
not assure that the transmission capacity can be utilized during periods of peak demand if
electricity demand is peaking throughout the region at the same time.

The $1.5 billion incentives budget under the San Diego Solar Initiative would total $1.5 billion
over 20 years in current dollars. The average annual cost of the San Diego Solar Initiative, in
2007 dollars, would be $76 million per year over the 20-year life of the incentive payment
program, less than one-half the cost of the SPL over the same time period. The distribution of the
$1.5 billion in PV incentives is shown in the PV incentive program financing plan summary
tables included in Attachment J.

The $1.5 billion budget would incentivize the installation of 2,040 MW of commercial PV
(primarily) in the San Diego region by 2020. This PV capacity will be equipped with sufficient
battery storage so that it can reliably serve the afternoon peak load at rated output. This capacity
is in addition to the 300 MW of PV that will be installed in SDG&E service territory by 2017 as
a result of SB1.

The assumptions behind this addition of 2,040 MW by 2020 are that current federal tax credits
and accelerated depreciation remain in place, and customers pay a third party provider
$0.12/kWh for the PV energy. Additional assumptions are that the majority of the installed
capacity, approximately 75 percent, will be commercial installations over 100 kW, and that a
high level of standardization will be utilized by a limited number of large contractors to
minimize costs through bulk purchasing of PV system hardware.

Achieving the goal of 2,040 MW installed by 2020 under the San Diego Solar Initiative is also
based on the installed cost of PV systems dropping by approximately 40 percent between 2008
and 2017. The San Diego Solar Initiative would be a major PV incentive program in addition to
SB1, accelerating the decline in PV cost relative to conventional power generation. The current
installed cost of residential rooftop PV systems is approximately $8 per watt prior to incentive
payments and tax credits (see Table 10-1). The cost is 10 to 15 percent lower for large wholesale
buyers of PV panels and associated hardware.***

This projected decline in the cost of PV systems is conservative relative to U.S. Department of
Energy (DOE) projections and current industry trends. Figure 10-1 is a DOE projection of the
decline in PV costs through 2020. DOE estimates PV will reach cost parity with high cost
conventional baseload power generation by 2020 under a “business as usual” scenario. The
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CPUC now limits utility baseload long-term power contracts to sources with a GHG footprint of
a natural gas-fired combined cycle power plant. This is high-cost baseload power generation in a
time when natural gas averages $7 per million Btu or more. According to DOE, cost parity will
be reached by 2015 if PV is incentivized to ensure a large and growing market over the next
decade. See the lower curve in Figure 10-1.

Figure 10-1. DOE Projection of Decline in PV Cost Through 2020'%*
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There are currently limits on the availability of PV panels. However, a very rapid expansion of
PV manufacturing capacity is underway. Worldwide PV manufacturing capacity expanded 41
percent in 2006. Production is currently constrained by a shortage of manufacturing capacity.
However, more than a dozen companies in Europe, China, Japan, and the U.S. will bring
unprecedented levels of production capacity online in the next two years, reversing
manufacturing constraints. The PV industry estimates the cost of PV will decline 40 percent by
2010 as a result of this tremendous expansion in PV production capacity.**

The 2,040 MW of PV to be added under the San Diego Solar Initiative would be equipped with
sufficient battery storage, equivalent to 2 to 3 hours of rated capacity, to enable this PV capacity
to be dispatchable during the late afternoon peak. 2,040 MW of PV capacity would meet more
than half of San Diego County’s projected peak demand (under San Diego Smart Energy 2020)
of 3,500 MW in 2020.

PV systems provide peak power output in the middle of the day, yet peak demand is generally
later in the afternoon, typically 3 pm to 6 pm. The CEC is funding a demonstration in Southern
California Edison territory of sophisticated energy management/battery systems integrated with
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residential PV to serve as peaking units to meet the late afternoon summertime peak."*® The
energy management/battery systems are fully controllable by the utility as peaking units. The
addition of energy management and battery storage allows the PV system to supply the utility
grid with its rated output through the late afternoon summertime demand peak. The energy
management/battery system adds approximately 10 percent to the cost of the PV system.**’

The San Diego region is projected to have approximately 4,600 MW of PV technical potential on
commercial buildings, parking structures, and parking lots in 2010, as well as 2,800 MW of
technical potential on residential structures.*® The 2,040 MW PV target will be developed from
this 7,400 MW of PV technical resource base.

The annual energy production of this PV capacity developed under the San Diego Solar Initiative
will be approximately 25 percent of the region’s annual energy demand in 2020. SDG&E is
obligated by SB 107 to obtain 20 percent of its power sales from renewable energy sources by
2010. An assumption in San Diego Smart Energy 2020 is that the energy generated by these
renewable energy contracts, 3,500 GWh per year, continues to be produced at the 3,500 GWh per
year level for the foreseeable future. 3,500 GWh per year will be approximately 22 percent of total
energy demand in 2020. The 300 MW of regional PV added under SB1 will supply 3 percent of
total energy demand. Combined, these renewable energy sources will provide 50 percent of the
region’s annual energy demand in 2020.

The San Diego Solar Initiative would follow a development curve, in terms of rate of growth in
installed PV power, similar to the rate-of-growth demonstrated in the German PV program. The
German PV program reached a growth rate of 837 MW per year in 2005. See Figure 10-2. The
San Diego Solar Initiative would start gradually and finish fast. Approximately 40 MW would be
installed in 2008-2010, the first three years of the Initiative. 2,040 MW would be in operation by
2020.

Figure 10-2. Total Installed Solar PV Capacity in Germany, 1990 - 2005**°

1200

1980 1833 1008 1900 rulIF) 1005

San Diego Smart Energy 2020 48




10.2.2 Greenhouse Gas Reduction Achievable with $700 Million
Photovoltaics Incentive Budget

California utilities have historically been responsible for recovering 100 percent of the cost of
their transmission investments from their own ratepayers. However in 2000 the Federal Energy
Regulatory Commission instituted a new cost allocation procedure for transmission projects.**°
Transmission costs for such projects are now borne proportionately by the state’s three regulated
utilities, SCE, PG&E, and SDG&E, regardless of the utility territory where the project is actually
located. The SDG&E customer base represents approximately 10 percent of the customer base of
the three utilities combined. As a result, even though the cost of SPL will be $7 billion to $8.3
billion (2010 dollars) over the financial life of the project, SDG&E customers will pay only 10
percent of this cost, $700 to $830 million, over the 40-year financial life of SPL. SDG&E
customers also pay 10 percent of SCE and PG&E transmission projects.

As noted, under the current rules of transmission line cost allocation, SDG&E customers will pay
$700 to $830 million of the total cost. It is therefore of value to determine how much PV could be
installed in the San Diego County area with an incentive budget of $700 to $830 million, given
that is the amount that these SDG&E ratepayers will be charged for the SPL.

A $700 million budget would incentivize the installation of 1,030 MW of PV without battery
storage in the San Diego region by 2020. Assuming 10 percent of the $700 million incentive
budget is used for energy management/battery systems and the remaining 90 percent for PV
capacity, approximately 920 MW of PV capacity would be installed that is capable of operating
at rated output throughout the afternoon 3 pm to 6 pm peak summertime demand period. An
$830 million budget would incentivize the installation of 1,220 MW of PV without battery
storage, and 1,100 MW with battery storage to maintain rated output through the afternoon peak.
The distribution of the $700 million in PV incentives is shown in the PV incentive program
financing plan summary tables included in Attachment K.

How does this projection compare to the projection for the CSI program? The objective of the
CSI $2.165 billion incentive budget is to increase installed PV capacity in California to 1,940
MW by 2017. A $700 million incentive budget is one-third the CSI incentive budget of $2.165
billion. The approximate installed PV capacity that could be expected from a $700 million
incentive budget under CSI would be in the range of 650 MW (without battery storage), one-
third the CSI target of 1,940 MW.

10.2.3. Displacement of PV with Concentrating Solar and Wind

The overall cost of the renewable energy portfolio to achieve 50 percent greenhouse gas reduction
by 2020 will decline to the degree that renewable energy parks develop in the more rural areas of
San Diego County, using concentrating PV or a concentrating solar technology of similar
efficiency, and these parks displace a portion of the 2,040 MW of fixed PV capacity that would
result from the San Diego Solar Initiative. These renewable energy parks are discussed in more
detail in Section 13. To the degree that wind power substitutes for this fixed PV capacity,
assuming no new transmission must be built to accommodate that wind power, the cost to
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achieve the 50 percent greenhouse gas reduction by 2020 will drop further. Regional wind power
is discussed in more detail in Section 14.

10.3 Coordinating PV Installations with Roof Replacements

Commercial and residential PV installations can be coordinated with roof replacements to
maximize efficiencies. The typical service life of roofing material is 20 to 25 years. The typical
guarantee period for solar panels is 25 years. Timing the PV installation with a new roof means
the entire roof and PV system will have a coordinated minimum service life in the range of 25
years.

San Diego City Schools contracted the integrated re-roofing and installation of a total of 5,110
kW of PV power on fourteen schools to Solar Integrated, Inc. (Los Angeles). The contractual
arrangement is a long-term power purchase agreement, where Solar Integrated owns the roofs
and the PV panels. Solar Integrated manufactures the high efficiency “cool roof”
(http://www.solarintegrated.com/non_pv.htm) and adds PV as a component of the roof
installation.

City Schools is charged a fixed $/kWh rate for all PV power generated. This rate is significantly
below the rate City Schools would otherwise pay SDG&E for utility power.*** This is one
example of a relatively painless financing and ownership model that could be employed at
hundreds of commercial sites in the San Diego region if an adequate incentive budget is
available. Figure 10-3 shows the San Diego Education Center equipped with a cool roof and 100
kW of rooftop PV.

11. Renewable Energy Tariffs: The Key is Rates that Reflect
Actual Value

A fundamental assumption of SB1 and the proposed San Diego Solar Initiative programs is that
PV costs will decline steadily over the next decade, to the point that PV will compete without
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incentives against natural gas-fired generation. However, there are other proven financing
mechanisms available to achieve rapid renewable energy development. One of these
mechanisms is a “standard offer” for this renewable power offered by the utilities that is
sufficiently generous that the renewable energy power producer receives a fair return on the
renewable power investment.

The use of standard offer prices for renewable energy projects is a proven model for assuring the
financing of innovative renewable energy projects. Thousands of MW of renewable wind, solar,
and geothermal projects were built in California in the 1980s as a direct result of the standard
offer contract structure. This is the format used in the San Diego region with “qualifying
facilities,” larger cogeneration plants that produce steam from industrial or commercial use and
power primarily (though not exclusively) for export to SDG&E.

Last year 10,000 MW of wind power were installed in Europe, primarily in countries with feed-
in tariffs. “Feed-in tariff” means the renewable energy producer is paid a fixed rate for the
renewable power sold to the grid.

Renewable energy development in the U.S. is contingent on the federal production tax credit at
present. This program has been essential in the U.S. for promoting wind power. However, it has
also suffered from three principal drawbacks. First, it has been an “on again, off again” tax
credit, subjecting the industry to boom and bust cycles. Second, the credit originally only applied
to wind, though it was extended to other types of renewable energy in the 2005 Energy Policy
Act. The two-year cycle of expiration of this tax credit creates a challenging timeframe for
renewable projects other than wind. Third, it only supports projects for the first 10 years, making
it less helpful than the German solar tariff which pays projects for 20 years. Twenty years is
much closer to a realistic financial lifecycle for solar projects. Fourth, it only applies to
commercial (private) developers who can take tax credits. Government agencies, municipal
utilities like Los Angeles Department of Water and Power and Imperial Irrigation District and
other non-profit entities, are ineligible.

In Europe, feed-in tariffs are set either at a fixed price, or a fixed premium above spot market
prices. Price levels and premiums vary by technology, reflecting variation in technology costs.
Incentives vary by country. Incentives for some technologies are scheduled to decline over time.
California is currently implementing two programs with incentives similar to feed-in tariffs. As
part of the CSI, the CPUC has developed performance-based incentives with set payments per
kwh for qualifying solar photovoltaic systems. The CPUC is also implementing a process to
determine a tariff rate that will be offered to public water or wastewater agencies for renewable
generation and whether this or a similar tariff should be used to spur additional renewable
resource development.

The renewable energy payments need to be fully justifiable based upon a real mix of value
factors, so it is not in fact or perception a subsidy or special handout. This is the foundation for
the German feed-in tariff for solar energy. The German government calculated how much solar
peak energy was worth, adding up the electric value, the social value, the environmental value,
and the future risk hedge value. The feed-in tariff is not a charity payment, but a payment for real
value delivered. European countries that do not set tariffs high enough have not been nearly as
successful as those with fixed, long-term rates that are reasonably generous.
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12. Approaching Carbon Neutral Now
Cutting-Edge Facilities

: Local Examples of

San Diego City Schools, 5,110 kW of PV: Photo at right is
the roof of the Juarez Elementary school. The PV output
from this installation is 67 kW. City Schools has a long-
term power purchase agreement with Solar Integrated (Los
Angeles). A total of 14 schools have been re-roofed using
high efficiency “cool roofs” that serve as a platform for the
PV arrays. Solar Integrated owns and maintains the roofs
and the PV systems. City Schools pays a flat $/kWh rate for
the power generated by the PV systems. This rate is
significantly below the rate City Schools would otherwise
pay SDG&E for electricity.

City of San Diego, Alvarado Water Treatment Plant: This
945 kW PV system was built via a long-term power
purchase agreement with SunEdison. The city pays
SunEdison $0.12/kWh, offsetting a current utility rate of
approximately $0.17/kWh.

Qualcomm Building W Campus, Sorrento Valley: The 250
kW PV array is installed on the roof of the building and the
shade structure of the parking garage. The PV output is
sufficient to support all lighting requirements for the
building, parking structure and onsite cogeneration plant.
Efficiency improvements, including high efficiency lighting
fixtures, gas absorption chillers, boilers, and water heaters,
have combined to reduce electricity consumption by 30
percent.

Solara housing complex, Poway: This housing complex is
the first of its kind in the state - a green-built, government-
financed, affordable-housing complex that is nearly climate
neutral, constructed with minimum pollution and maximum
energy efficiency. The California Energy Commission
subsidized the $18.5 million Solara complex to help create a
working example for developers in the public and private
sectors on how to build green and at low cost.

Kyocera parking lot, Kearny Mesa: The 235 kW “solar
grove” arrangement provides PV electricity to the adjacent
manufacturing plant as well as shade and cover for autos in
the parking lot. EnvisionSolar, a San Diego company, is
now marketing solar PV systems for parking areas.
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13. Concentrating Solar and Renewable Energy Parks

San Diego County is rich in solar resources. Use of concentrating solar technologies, as opposed
to fixed rooftop PV, can maximize the amount of solar energy extracted from this solar resource.
There are four types of concentrating solar technologies in operation or under development at
this time: 1) solar trough, 2) concentrating PV, 3) dish Stirling, and 4) concentrating towers.
Although not a concentrating solar technology, tracking PV has been deployed on a large scale
and is fully commercial. “Tracking” means the panel or dish slowly pivots to follow the path

of the sun over the course of the day. A tracking PV system generates significantly more power
than a fixed PV system as a result.

Solar trough is the only concentrating solar technology that can be considered fully commercial
at thistime, with 354 MW of capacity in operation in California. The minimum size considered
commercialy viable for this technology is approximately 50 MW. A 50 MW solar trough
power plant would require approximately 300 acres of flat land. As a result, solar trough
technology is not a good match for the terrain or land availability realities of San Diego County.

Dish Stirling and concentrating tower technologies are still at a pre-commercial stage.**> The San
Diego Regional Renewable Energy Study Group addressed dish Stirling in its August 2005
report Potential for Renewable Energy in the San Diego Region.'*® Dish/Stirling is identified as
pre-commercial in this study, based on analyses conducted by the National Renewable Energy
Laboratory and Black & Veatch consulting engineering firm. In contrast, concentrating PV has
performed well at the 1 MW pilot stage and appears ready for commercial scale-up to a 5 to 10
MW size.*** PG&E has announced a contract for a2 MW concentrating PV peaking power plant
on 8 acres in Tracy, California.**® Tracking PV systems are also commercial and have been built
as large as 11 MW. Photos of an 11 MW tracking PV array in Portugal, and of a concentrating
PV unit operating in Arizona, are provided in Figure 13-1. PG&E has also announced an
agreement for 5 MW of PV on 40 acres near PG&E’s Mendota substation in Fresno County.**®

Figure 13-1. Tracking PV Array and Concentrating PV Unit

11 MW tracking PV installation, Portugal 35 kW concentrating PV unit, Arizona

R . -

San Diego County has few areas that are amenable to the land requirements necessary for a
commercial-scale solar trough power plant. To address this reality, the concept of “renewable
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energy parks” has been developed to best match the topography and land use of more rural areas
of San Diego County with appropriate solar options.**" This concept entails the deployment of
many smaller concentrating PV or tracking PV arrays in the 1 to 10 MW size on commercially-
available land near existing SDG&E transmission lines and substations. SDG&E owns a network
of 69 kV transmission lines that serve the rural areas of the county. Power from these renewable
energy parks would be delivered over the 69 kV grid to developed areas of the county.

A credible and inclusive stakeholder process will be necessary to establish ground rules for
identifying acceptable renewable energy park parcels. Many of the residents and landowners in
the backcountry of San Diego County are there because it is rural and relatively undeveloped and
would prefer that it remain that way. These are the people that will be most directly impacted by
the renewable energy parks. However, many of these same residents are aware of the need to
move quickly to address climate change and greatly increase renewable energy production. The
inclusive stakeholder process used to develop the RES 2030 is an example of the type of
stakeholder process that could be used to cooperatively identify the most suitable sites for
renewable energy parks. Without such a stakeholder process, the development of renewable
energy parks in the backcountry will almost certainly experience delays and unnecessary
controversy.

The power generation profile of concentrating PV and tracking PV closely match the daily power
demand profile. See Figure 13-2. As a result, both of these technologies are good candidates to
serve as peaking power supplies on hot summer days. The CEC recently compared the lifecycle
cost of a host of power generation technologies and determined the lifecycle cost of power
generation from concentrating PV is considerably lower than the cost of generation from a
peaking gas turbine.** This further reinforces the advisability of the development of a renewable
energy park using concentrating PV or tracking PV to demonstrate that such installations can
serve as reliable peaking units on the hottest summer days (when the sun is always shining).

Figure 13-2. Daily Power Generation Profiles of Concentrating PV and Tracking PV

Tracking PV, still near rated capacity at 6 pm Concentrating PV, still at 80% of capacity at 6 pm

High Concentration PY

500 W Namge Plate (PTG ;
bl ) Pesk 1100 1A Summer & Winter Profiles for Hot Desert Locatians
of 2 Axis Flat Flatd PV i —

4 Soaf st Ub il /_,.r"-—-— Wiste Prodie
en P
w0 a — . "

T == Prais sl Low _.//F Samaet Fiadle ;‘-'-'"R‘
2x Flat Flate PV B et P | J Y
[~ % Conrast 12 e | | LY
f— L
Peak System Ouiput 354 MW i Chatzui Profiies ol f %
Avesace daity peak cinect rommal insclation abaut SO0 wim 5 man  Thon Pt Plate By .'l | L\
System Peak Analysis ¥ Gipatird i | 'lI
Old Peak 4,575 MW — \ \
|
1

New Peak 4,235 MW II
Peak Contribution 340 MW B i

b

Load, MW

System Capacity

.....

1 2 3 4 5 & 7 & B W U 2 B W B W® W W\ B AW N
Hour Summer of 1556 dof 73 measued at the 2PS STAR Fackty

The existing 69 kV system should be capable of handling hundreds of MW of power generation
from individual 1 to 10 MW solar installations in rural areas of the county. Should these
renewable parks develop rapidly, the capacity of the 69 kV system can be approximately doubled
by reconductoring the existing lines with commercially available high temperature, low sag
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conductor technology. The location of these 69 kV lines is shown in Figure 13-3a. The capacity
of the 69 kV system in East County, which consists of four separate existing 69 kV lines, could
be increased to the range of up to 1,000 MW total via reconductoring and transformer substation
upgrades.**® Increasing the voltage of the 69 kV grid would also be a consideration if growth of
the renewable parks began to approach the capacity of an upgraded 69 kV system.
Reconductoring with high temperature, low sag conductors is also an option for transmission
lines with voltages up to 230 kV.

One type of high temperature, low sag conductor is manufactured by 3M Company. SDG&E has
a test section of the 3M high temperature, low sag conductor on an existing 69 kV line.™
According to data provided by 3M, it is significantly less expensive to replace the wire on an
existing 69 kV line with this type of high temperature, low sag conductor than to build a new 69
kV line. The relative cost of reconductoring an existing 69 kV line compared to a new 69 kV line
is shown in Figure 13-3b.

Figure 13-3. Existing SDG&E 69 kV Grid and Relative Cost of a New Stand-Alone
Transmission Line Versus Reconductoring with Composite Line to Double Capacity'*>*?

a. Existing SDG&E transmission lines: 69 kV b. Reconductoring versus new conventional
(blue), 230 kV (green), and 500 kV (red) transmission line to achieve same capacity
increase: 42 percent cost savings
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14. Utilizing the Wind Resource — What Are the Tradeoffs?

The regional wind resource is excellent, with a combined potential of 1,650 to 1,830 MW in
eastern San Diego County and across the border in Baja California.*>® The high wind resource
locations are shown in Figure 14-1. SDG&E has a power purchase agreement with a 50 MW
wind farm located 60 miles east of San Diego. Fenosa, a Spanish firm, recently announced plans
to develop a 500 MW wind farm just across the border in an area of Baja California called La
Rumorosa. The power will be exported to California. Sempra Energy has announced the
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company has purchased co-development rights for 250 MW of wind power in La Rumorosa as
well, and that this power will be imported along SDG&E’s existing 500 kV Southwest Powerlink
(Southwest Powerlink is the red line along the border in Figure 13-3a)."**

Wind power is a fully commercial technology and is cost-effective, in the range of $0.05 to
$0.07/kWh.**® However, the regional wind resource is strongest is at night and in non-summer
months when electricity demand is relatively low. The wind resource tends to be weakest on
summer days, when demand is highest. The high value wind resource sites also tend to be
located in areas of spectacular natural beauty that are among the last large regional undisturbed
habitats of a number of threatened and endangered species. This means that locating large wind
farms in San Diego County will be controversial unless there is a credible preliminary process,
similar to the process described previously for renewable energy parks, which identifies selected
areas that are suitable and other areas that should be off-limits to wind projects.

Figure 14-1: Composite Wind Intensity Map for San Diego County and Border Region
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Wind power is considerably less capital intensive than PV on a MW basis. The inclusion of a
significant amount of wind power to reach the 50 percent GHG reduction target by 2020 would
result in lower cost to reach the goal than a strategy based exclusively on PV. In addition to the
500 MW Fenosa project just over the border, wind developers have requested transmission
access for over 800 MW of wind projects in eastern San Diego County. This is a total of
approximately 1,300 MW of wind capacity. If half this wind capacity gets built to serve the San
Diego area, approximately 600 MW, this new wind energy will provide about 10 percent of the
San Diego region’s energy needs in 2020 and about 20 percent of the targeted GHG reduction.
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This quantity of wind power would equal the annual energy output of approximately 1,000 MW
of PV capacity.'*®

However, no peak power demand contribution can be assigned to the regional wind resource. As
noted, the wind trends to be strongest in evening hours and non-summer months. Effective
energy storage would be necessary for wind power to reliably contribute to meeting peak power
demand. Practical solutions to this challenge are: 1) pumped storage between reservoirs of
different elevations in the county, 2) utility-scale battery storage with sodium-sulfur batteries, or
3) the advent of large numbers of plug-in hybrid vehicles that would allow wind energy feeding
into the grid at night to charge vehicles. These vehicles would be plugged into the grid during the
day when the owner is at work and would be available to feed back into the grid to meet rising
demand during the day. These energy storage options are discussed in more detail in Section 15.

15. Energy Storage — Maximizing Renewable Energy Benefits

Energy storage systems allow intermittent renewable energy to be stored and used during periods
of peak demand and highest electricity rates. Energy storage also allows work to be done during
periods of low demand and low electricity prices. One exampleisthe production of chilled

water or ice for air conditioning systems in the evening for use during the peak demand period
the following day, to reduce peak energy demand and avoid paying peak electricity prices. These
systems are briefly described in the following paragraphs.

15.1 Battery storage for fixed rooftop PV

The electricity production from fixed rooftop PV systems typically declines by 3 pm. Yet the
peak demand generally occurs in the 3 pm to 6 pm period. Therefore, only a portion of the PV
system’s capacity is available during the period of greatest demand. However, by adding a
modest amount of battery storage to the system, 2 to 3 hours, the PV system can consistently
supply power at or near its rated capacity during the afternoon peak. SCE is currently conducting
a demonstration test of rooftop PV systems equipped with Gaia Power Tower energy
management/battery storage systems operating as peaking power systems.’ Adequate battery
storage makes PV a much more valuable contributor to meeting peak demand than a fixed
system with no battery storage.

Battery storage systems built with PV systems are eligible for the same tax credits as the PV
systems.™® These battery systems represent dependable power that can be dispatched by the
utility during periods of peak demand and recharged at night when demand and prices are low.
Adding limited battery storage to PV systems is today’s off-the-shelf equivalent to what the
plug-in hybrid automobile may be one day in the future. SDG&E is currently proposing a critical
peak rate of $1.20/kWh. Battery storage will rapidly pay back in a dynamic pricing environment
where battery power receives a critical peak price premium.

San Diego Smart Energy 2020 57



15.2 Large-scale utility battery storage

The Japanese are investing heavily in high-temperature, sodium-sulfur batteries for utility load-
leveling applications. Approximately 150 MW of utility peak-shaving batteries are in service in
Japan. American Electric Power, whose subsidiaries include electric utilities in the Indiana,
Ohio, West Virginia area, is planning to install 35 MW of peak shaving sodium-sulfur batteries
by 2017. Large-scale battery storage options are discussed in detail in Attachment L.

15.3 Thermal energy storage for air conditioning systems

Air conditioning systems that include thermal energy storage dramatically reduce the peak
electrical demand of these systems. As noted above, thermal energy storage, in the form of cold
water or ice, also allows work to be done during periods of low demand. This reduces peak
energy demand and minimizes peak electricity prices paid by the owner. Attachment H includes
a pair of thermal energy storage diagrams that explain how chilled water and ice thermal energy
storage systems work.

15.4 Pumped hydroelectric storage for wind power

San Diego has one major pumped storage project, the Lake Olivenhain-Lake Hodges 40 MW
project. Lake Olivehain is located at a significantly higher elevation than Lake Hodges. Water
will be pumped from Lake Hodges to Lake Olivenhain during periods of low electricity demand,
generally at nighttime, and sent from Lake Olivenhain to Lake Hodges by gravity to drive a
hydroelectric turbine during periods of high electricity demand. A description of this project

is provided in Attachment M.

15.5 Plug-in hybrid cars as peaking power plants

Plug-in hybrids could also fill the role of peaking power plants during periods of high demand.
Battery-powered cars would serve as storage for energy generated in the evening, a period of
relatively low demand and low electricity prices, and would discharge the power at peak demand
times from a two-way electrical connection in the parking garage.

Google and PG&E will test six Toyota Prius and Ford Escape hybrid vehicles modified to run
partly on electricity from the power grid.** One vehicle has been modified to send electricity
back to PG&E. This test takes the hybrid a step further by using extra batteries to hold spare
energy. PG&E will send wireless signals to the car while it is parked and plugged-in to
determine its state of charge. PG&E can then recharge the batteries or draw out power. If there
were thousands of such vehicles connected to the grid, the utility could store power produced in
slack hours until it was needed at peak times.

The South Coast Air Quality Management District, which covers the entire greater Los Angeles-
Long Beach-Riverside areas, is recommending the deployment of 100,000 plug-in hybrids by
2014 and up to 1,000,000 by 2020 in its 2007 Air Quality Management Plan.*®
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16. Geothermal Power —Is It Sustainable?

The geothermal resource in Imperial County is also significant, with a near-term potential of 800
MW.*** Approximately 400 MW of geothermal power is already in production in Imperial
County. The primary geothermal resource is located at the south end of the Salton Sea. See
Figure 16-1. A major advantage of geothermal power is that it is available 24 hours a day, 7 days
a week, in contrast to intermittent solar and wind resources. The cost of power production is also
relatively low, in the range of $0.05 to $0.07/kwh.*®* However, the geothermal fluid in Imperial
County is very high in solid content, approximately 20 percent, and these solids contain a high
concentration of metals. The principal geothermal developer in Imperial County, CalEnergy,
briefly experimented with refining zinc from the geothermal solids several years ago. Low zinc
commodity prices made the zinc refining operation unprofitable and it was discontinued.

Figure 16-1. Salton Sea Geothermal Resource Area
]

2 MiLES

——_

3 KILOMETERS

@
TOTAL RESOURCE:
PROVEN, PLUS
POTENTIALTO
PROBABLE:
2330 MWwe

®

I
E?‘ ;
o 5 W Lo N
5A>
Boundary of
shallow

thermal
anomaly

335 MWe

€]
é/ PROVEN: |

900 MiWe

115°37°30"

Geothermal plants in the Imperial Valley are also large consumers of water. This water is
primarily consumed in the evaporative cooling towers that are used to condense the geothermal
steam after it passes through the power turbine. Much of the water used in the cooling tower is
condensed geothermal reservoir fluid. This is geothermal fluid that does not get recycled back
into the geothermal reservoir to maintain reservoir pressure. A concern with this approach is that
as more and more geothermal plants are built in Imperial County, the pressure in the geothermal
reservoir(s) may go into permanent decline and a potentially sustainable resource may become
unsustainable.

This issue can be addressed by using a combination wet-dry cooling system that would reduce
cooling tower water consumption by 80 to 90 percent. However, geothermal plants are very
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expensive to build. These plants will not be built to minimize the consumption of geothermal
fluid in the cooling towers without state regulations that require minimum water use in
geothermal plant cooling systems. It is unclear whether geothermal power development in
Imperial County can be considered sustainable given the unknowns surrounding the impact of
increasing consumptive use of geothermal fluid for evaporative cooling as more geothermal
plants are built.

17. Rapid Expansion of Combined Heat and Power

Distributed generation systems are any power generators that generate power at the point of use.
These systems can be renewable energy, such as rooftop PV, or highly efficient natural gas-fired
“combined heat and power - CHP” systems. CHP have the lowest GHG footprint of any fossil
fuel power generation system (639 Ib CO, per MWh, compared to 819 Ib CO, per MWh for
combintlag cycle power plants and 1,170 Ib CO, per MWh for peaking gas turbine power

plants).

Another benefit of CHP and other forms of distributed generation when compared to bulk
transmission or central station power plant additions is reducing the consequences of single-point
failures related to the outage of large transmission lines and power plants. Reducing exposure to
system failures increases the overall security of local energy supply.

CHP facilities typically produce in the range of 1 to 20 MW of electric power. The hot exhaust
gases from the combustion process, a small gas turbine or stationary reciprocating engine, are
used to make steam or hot water for onsite use. The steam can be used for both heating and
cooling. For example, steam can be used to drive a highly efficient centrifugal chiller to provide
cooling in summer. That same steam can be used as a source of heat in winter, or by onsite
processes that require steam.

Rapid expansion of CHP power generation is a priority goal in the Energy Action Plan. Energy
Action Plan |1 states (p. 9): “Develop tariffs and remove barriers to encourage the development
of environmentally-sound combined heat and power resources and distributed generation
projects.” The Energy Action Plan prioritizes CHP over large central power plants.

RES 2030 calls for 1,100 MW of CHP by 2020. There are currently less than 400 MW of CHP
capacity in the San Diego region. Achieving the RES 2030 target of 1,100 MW CHP capacity by
2020 means 700 MW of CHP must be added in the region. This is the equivalent of a “virtual”
South Bay Power Plant replacement in terms of MW capacity, and would negate the need to
construct another baseload power plant in the region.

The CEC “road map” for CHP development calls for CHP to provide 25 percent of peak load by
2020. SDG&E is projecting a peak load in 2016 of 5,060 MW. Twenty-five percent of 5,060
MW is 1,265 MW. Yet SDG&E projects almost no increase in CHP capacity over the next
decade.’® SDG&E estimates total large and small CHP at approximately 390 MW in 2015 as
shown in Figure 17-1 (SDG&E projections are the green and purple bars labeled “Plan”).** This
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is in contrast to the RES 2030 goals of 590 MW of CHP by 2010 and 1,100 MW of CHP by
2020.

Figure 17-1. SDG&E Projected CHP Generation Compared to CHP Goals in RES 2030
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The CEC indicates that significant energy policy changes will be necessary to accelerate the
development of CHP in California. The March 2007 Distributed Generation and Cogeneration
Policy Roadmap for California report prepared by CEC staff calls for ten more years of subsidies
for distributed generation technologies. ®® These include incentive payments for CHP under the
CEC’s self-generation program. Making such policy changes, according to the report, could turn
distributed generation from a nascent technology that makes 2.5 percent of peak power to a
significant provider that meets 25 percent of the state’s peak power needs by 2020.

Among the changes envisioned by the CEC to generate a quarter of the state’s power from off-
grid distributed generation are transparent dynamic rates for electricity. The report also
recommends removing institutional barriers. For instance, distributed generation has been
hampered by a lack of uniform rules and standards that could speed installation of equipment.

There are approximately 240 candidate sites for conventional CHP facilities in San Diego
County.*®’ These include large private employers, large city and county government centers,
military bases, large hospitals, large hotel complexes, large shopping complexes, and large
universities and colleges. Some of these sites already operate CHP plants, such asthe University
of California San Diego, San Diego State University, Children’s Hospital, and Qualcomm.

A number of relatively large cogeneration (power and steam) plants are also located on military
bases in the San Diego area and sell power to SDG&E. These plants are known as “qualifying
facilities” and date from the 1980s. These plants “qualified” for a financially attractive electric
rate, known as the Standard Offer 4 (SO-4) contract, which was developed in California to
promote the construction of high efficiency cogeneration plants and renewable energy resources.
The utilities were required to purchase all power generated by these facilities under the terms of
the SO-4 contract.*®
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Utility tariffs more favorable to distributed generation are needed according to the March 2007
CEC policy roadmap. A favorable rate structure that accurately reflects the benefits of CHP is
essential to expand the development of CHP in the San Diego area. SDG&E’s proposed critical
peak pricing tariff of $1.20/kWh is an example of a tariff that would greatly improve the
economics of CHP.'®® This rate would apply for up to 126 hours per year. A CHP plant selling
2,000 kW to SDG&E for 126 hours at $1.20/kWh would receive $302,400 in revenue in return.
The cost of fuel to provide this power would be in the range of $15,000 to $20,000.17

Applying a favorable tariff, like the PG&E A-6 tariff, to CHP in the San Diego region would
also dramatically improve the financial attractiveness of CHP. The summer peak A-6 tariff is
$0.319/kWh (see Table 10-2). The summer peak in SDG&E service territory is May 1 through
September 30, from 11 am to 6 pm, a total of 1,071 hours per year. The total revenue from
generating 2,000 kW at the A-6 rate for 1,071 hours is $683,000. The fuel cost to produce this
power would be in the range of $150,000, leaving over $500,000 in net revenue. The revenue
gener%tfd from power sales at the peak rate alone would nearly cover the financing of the CHP
plant.

SDG&E must also take all the excess power generated by CHP facilities to maximize the benefit
of these plants to the region and to ensure the plants are operating at maximum efficiency.
SDG&E recently established a precedent for taking excess power from CHP facilities

when the company signed a contract in October 2006 to take excess power from the Children’s
Hospital CHP plant.

The SDG&E prohibition on CHP plants supplying power to adjacent buildings under different
ownership creates an artificial barrier to CHP development in San Diego County as well. Similar
facilities that individually are too small to support a dedicated conventional CHP plant, such as
medium-sized hotels or commercial office buildings, are often clustered together. CHP would be
significantly more cost-effective and fuel efficient if these “clusters” could be served by the same
conventional CHP plant. This impediment must be addressed if the goal of adding 700 MW of
CHP by 2020 is to be realized.

Smaller scale CHP options are now also available. The Sheraton Hotel and Marina on Harbor
Island has a long-term agreement with Alliance Power for 1.5 MW stationary fuel cell power
plant that supplies 70 percent of the hotel’s electric power demand. The waste heat from the units
is used to heat swimming pools and for domestic water heating. The plant consists of two fuel
cells, a1 MW unit and a second 0.5 MW unit. The 1 MW unit went online in December 2005,
the 0.5 MW unit in mid-2006. A description of this project is provided in Attachment N.

Microturbines combined with absorption chillers are another example. United Technologies
markets microturbine-absorption chiller packages under the trade name “PureComfort®.”
Systems are offered at 240 kW, 300 kW, and 360 kW. The hot exhaust gas is utilized in an
absorption chiller/heater. The efficiency of this system can reach 90 percent. PureComfort®
systems are installed at the Reagan Library in Simi Valley, California and the Ritz-Carlton Hotel
in San Francisco.*’? The availability of such small CHP packages greatly expands the potential
number of candidate CHP facilities in San Diego County.
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18. Natural Gas-Fired Gas Turbine Generation — Where Does
It Fit?

Natural gas-fired combined-cycle and peaking gas turbine capacity will be necessary to provide
power at night and during periods of cloudy or inclement weather in 2020. These conventional
generation assets will also be needed to provide reliability support as experience is gained in San
Diego with greater and greater levels of intermittent renewable energy power. There will not be a
need for new utility-scale base load generation, beyond the 542 MW Palomar Energy and 561
MW Otay Mesa combined-cycle projects, if the deployment of CHP and PV systems meet the
capacity targets in San Diego Smart Energy 2020.

The CEC has determined that California’s combined-cycle population operates with an average
capacity factor between 53 and 61 percent on average.””> SDG&E’s two combined-cycle plants
will be needed to provide power in the evenings in 2020. It is possible that the capacity factor of
these two plants in 2020, as a result of operating in this “load following” pattern,”* will be
comparable to the average capacity factor of California combined-cycle plants today.

By 2020 the San Diego region will be exporting considerable amounts of power during the day
when the PV systems and CHP plants are operating at or near capacity. The average daytime
load is likely to fluctuate between 2,000 and 2,500 MW in 2020 under San Diego Smart Energy
2020, yet the combined capacity of the PV systems and CHP will be approximately 3,400
MW.!"® This means daytime power generation in the San Diego area from PV and CHP will
exceed demand. This power will be exported to neighboring utility districts during these times on
the existing transmission system. At night only the CHP plants will be operating, and output
from these plants will 1,000 MW or less. Yet the average nighttime load is likely to be in the
range of 1,500 to 2,000 MW. This will require that combined-cycle plants make up the
difference.

The net effect of this diurnal cycling between PV and combined-cycle in 2020 will be that
slightly more combined-cycle power is used in the San Diego region, approximately 500 GWh
per year, than PV power is exported to neighboring utility territories.

19. Getting Maximum Benefit from the Existing Transmission
Grid

19.1 Start from the Bottom Up: Modernize the Distribution Grid

The electricity distribution system is the relatively low voltage system, 12 kV and less, that
directly serves neighborhoods and commercial areas. SDG&E’S electricity distribution system
includes 264 distribution substations, 977 distribution circuits, 231,112 poles, 9,351 miles of
underground system, 6,712 miles of overhead systems, and various other pieces of distribution
equipment. SDG&E has an aging infrastructure problem across broad categories of transmission
and distribution equipment.*”
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The single largest quantity of SDG&E transformers was installed in the 1950’s. Many of these
transformers are either approaching obsolescence or are obsolete due to excessive maintenance
requirements, operational limitations, lack of spare parts, and deteriorating condition. Aging
infrastructure affects not only substation transformer banks but also wood poles and underground
cable. Approximately 30 percent of SDG&E’s wood poles have been in service for at least 50
years, and approximately 48 percent have been in service for 40 years. Polymeric cables remain
a large contributor to SDG&E’s aging infrastructure problem, in particular cables installed prior
to 1983. The pre-1983 vintage cables were manufactured with poorer manufacturing processes
and much less quality controls and typically did not have a jacket. SDG&E continues to invest
significant capital and resources to maintain these groups of cables.!’”

Aging SDG&E distribution infrastructure continues to demand more and more maintenance and
repair resources. As the age of equipment increases the amount of maintenance necessary also
increases. So does the probability of failure in-service. Aging equipment becomes obsolete due
to wear, technology advancements, and lack of availability of replacement parts. A large amount
of SDG&E’S distribution equipment is reaching the end of its useful life.

SDG&E has correctly identified that the weakness in the transmission system is at the
distribution level, the interface with homes and businesses. The immediate need is a complete
overhaul of the 12 kV distribution system. This is the appropriate time to invest in a
revitalization of the SDG&E distribution system using “smart grid” technological innovations.

The smart grid concept was developed by the U.S. Department of Energy’s Modern Grid
Initiative. To address aging transmission and distribution infrastructure, the Modern Grid
Initiative seeks to create a modern — or “smart” — grid that uses advanced sensing,
communication, and control technologies to generate and distribute electricity more effectively,
economically and securely. Smart grid integrates new innovative tools and technologies from
generation, transmission and distribution to consumer appliances and equipment.

San Diego-based SAIC evaluated the benefits of implementing a smart grid in the San Diego
area in 2006.'"® The benefits identified by SAIC include:

Reduction in congestion cost.

Reduced blackout probability.

Reduction in forced outages/interruptions.

Reduction in restoration time and reduced operations and maintenance.

Reduction in peak demand.

Other benefits due to self diagnosing and self healing.

Increased integration of distributed generation resources and higher capacity utilization.
Increased security and tolerance to attacks/natural disasters.

Power quality, reliability, and system availability and capacity improvement due to
improved power flow.

Job creation and increased gross regional product.

e Increased capital investment efficiency due to tighter design limits and optimized use of
e grid assets.
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e Tax savings for the utility from a depreciation increase.
e Environmental benefits gained by increased asset utilization.

If all thirteen smart grid improvement initiatives identified by SAIC for the San Diego region are
implemented, the initiatives would generate $1.4 billion in utility system benefits and nearly $1.4
billion in customer benefits over 20 years.

19.2 Existing 230 kV and 500 kV Corridors: Low Cost Upgrades Buy
Big Benefits

SDG&E has two major existing transmission import corridors. Each of these corridors can be
upgraded economically to provide more reliability support to the SDG&E transmission system.

Five 230 kV lines, collectively known as “Path 44,” provide north-south transmission from the
San Onofre Nuclear Generating Station substation, on the property of Camp Pendleton Marine
Corps Base, into the San Diego urban area. The emergency transmission capacity of Path 44 is
2,500 MW. Emergency capacity in this case means the capacity when the largest import
transmission line into the San Diego area, the 500 kV Southwest Powerlink (SWPL) with a rated
capacity of 1,900 MW, is temporarily out-of-service.

Path 44 rating plays a key role in determining SDG&E power reliability needs. The Utility
Consumer’s Action Network (UCAN) has proposed that SDG&E take the actions necessary to
upgrade Path 44 to allow emergency import limit for Path 44 from 2,500 MW to 2,850 MW.
This upgrade would reduce SDG&E’s local power reliability needs by 350 MW. UCAN
estim%téas $111 million would be necessary to upgrade the Path 44 import capability by 350
MW.

SDG&E’s east-west SWPL transmission line is rated at 1,900 MW, but is currently limited to
1,450 to 1,750 MW due to transformer emergency overload concerns at the Miguel substation.
The Miguel substation is the western terminus of SWPL. It is located several miles to the
southeast of San Diego. There are two 230 kV/500 kV transformers at the Miguel substation.
SDG&E’s concern is that the outage of one 230 kV/500 kV transformer at Miguel would cause
the adjacent transformer to exceed its emergency rating. One simple method to avoid this risk is
to plan in advance that, if imports are above the current import limit, which varies hourly
between 1,450 MW and 1,750 MW, and one transformer fails, then the other transformer will
automatically be shut down as well.

SDG&E forecasts that there will be 400 to 1,400 hours per year in the 2010 to 2020 period when
power imports along SWPL to Miguel will be constrained if SPL is not built. Modifying Miguel
substation transformer operations in response could save millions of dollars almost immediately.
This would more than cover the implementation cost of a more complex transformer operating
procedure. The cost of increasing the import limit across the Miguel transformers to 1,900 MW
is essentially zero using this approach. UCAN also estimates that the incremental cost to increase
Miguel outlet capacity to 2,100 MW would be between $4 and $35 million. This is a situation
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where significant incremental transmission benefits can be obtained for a low incremental
180
cost.

20. Staying On Track: Loading Order and Distributed
Generation Policy Initiatives

The SANDAG Energy Working Group is actively promoting legislation that would: 1) direct the
CPUC to refine its current utility ratebasing policies to better reflect and support the Energy
Action Plan loading order, and 2) direct the CEC to continue incentives for CHP installations.*®
The September 20, 2007 decision in the CPUC energy efficiency proceeding has initiated the
process of bringing utility financial incentives into alignment with the loading order.*** Two bills
currently moving through the Legislature, AB 1064 (Lieber), the Self Generator Incentive
Program extension legislation and AB 1613 (Blakeslee), Waste Heat and Carbon Emissions
Reduction Act, could impact the rate of CHP development in California if they are passed into
law.

The concept of the loading order is not unique to California. This same approach, prioritizing a
package of energy efficiency, demand response, and distributed renewable and CHP generation
measures, is currently being advocated in Maryland by a coalition of clean energy developers,
including Solar Turbines, as a cost-effective alternative to a proposed $1.8 billion transmission
line. The proposed transmission line would import coal power to meet a projected demand
growth of 1,800 MW. The Maryland case is addressed in this section.

20.1 Aligning Utility Incentives with Energy Action Plan

The Energy Working Group has recommended the passage of legislation directing the CPUC to
open a new proceeding to review and refine its existing utility infrastructure ratebasing policies
to better align its policies with the loading order in Energy Action Plan II. The loading order
described in Energy Action Plan Il is shown in Figure 20-1. The new legislation would direct the
CPUC to develop appropriate new utility shareholder penalties and revenue opportunities for
failing, meeting, or exceeding Energy Action Plan Il loading order goals and targets.

Figure 20-1. Aligning Utility Financial Incentives with Loading Order

CA Resource
Loading Order

Proposed Change

Energy Efficiency Highest ROI
Demand Response
0
Renewables Sliding Scale
J
Distributed Generation
Fossil-Fuel Power Plants and Lowest ROI
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Current CPUC ratebasing policies provide utility shareholder incentives for the bottom of the
loading order, utility-scale power plants and new transmission, but offers no shareholder revenue
earning opportunities for energy efficiency, demand response, renewables, and distributed
generation at the top of the loading order. This runs counter to state energy priorities and needs
to be revisited by the CPUC.

The September 20, 2007 CPUC decision in the energy efficiency proceeding (R.06-04-010) has
restored energy efficiency program performance-based shareholder penalties and rewards that
were dropped by the CPUC in 2002. However, this proceeding is not considering any changes in
current ratebasing policies, and would not address the other priorities listed in the loading order.
The CPUC has not reviewed or refined its current utility ratebasing policies since 2003, the year
the original Energy Action Plan was adopted.

The legislature and the CPUC must reorient the existing utility incentives if energy efficiency,
renewable energy, and distributed generation are to be prioritized over the traditional utility
steel-in-the-ground approach. The financial motivators need to be realigned so that utilities profit
by supporting the Energy Action Plan loading order, and are penalized if they do not.

20.2 Extend Incentive Program for Clean Distributed Generation

In most parts of the U.S. and the world, CHP is recognized as an efficient and environmentally
advantageous technology. Clean natural gas CHP:

e Achieves combined electric and thermal efficiencies from 60 to 90 percent.
e Avoids and or defers the need to build costly electric transmission and distribution

infrastructure.

e Eliminates or reduces transmission and distribution losses, reduces or eliminates grid
congestion.

e Significantly decreases GHG emissions relative to any other type of natural gas
combustion.

Incentives for CHP are important to accelerate projects, to offset the many institutional and
utility obstacles that are still present, and to help support industry investment in low emission
technology. A 2005 CEC assessment of CHP concluded that continuation of the Self Generator
Incentive Program would increase CHP by more than 40 percent over the next 15-year period,
with natural gas engines and turbines accounting for an overwhelming share of the new capacity
additions.

The current Self Generator Incentive Program expires on December 31, 2007. The proposed
legislation would direct the CPUC in consultation with the CEC to administer a Self Generation
Incentive Program for ultra-clean and low-emission fossil-fuel CHP technologies, and waste gas
fueled generation, that would commence on January 1, 2008, and continue to January 1, 2012.
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However AB 1064 (Lieber), the Self Generator Incentive Program extension legislation in the
Assembly, no longer includes a continuation of incentives for conventional CHP. This CHP
component was deleted in committee.'®® Starting January 1, 2008, only fuel cell and wind
technology will be eligible for incentives in statute. Unless the incentives for conventional CHP
arereincorporated in AB 1064, this legislation will not assist in accelerating the construction of
CHP capacity in San Diego County.

AB 1613 (Blakeslee), Waste Heat and Carbon Emissions Reduction Act, would encourage the
construction of CHP in California if it is passed into law. This legislation would establish that the
conversion of waste heat to electricity or other useful energy application is an efficiency measure
for purposes of the loading order. The objective of the legislation is to add 5,000 MW of new
CHP by 2015 in California.*®* This bill is awaiting Governor Schwarzenegger’s signature as of
October 10, 2007.

20.3 Distributed Generation as Alternative to New Transmission —
Maryland Case Study

The Maryland Public Service Commission is currently evaluating a proposed 290-mile
transmission line that would import power from West Virginia to Maryland. A major
justification for the line is a concern over transmission congestion as electricity demand
increases over time. Maryland recently signed into law legislation to add 1,500 MW of solar
energy over the next 15 years. A coalition of clean energy developers is advocating that the
Commission undertake a thorough study of specific renewable energy, clean CHP, and demand
management “smart grid” measures as an alternative to the proposed transmission line.*®

The clean energy coalition asserts in its August 17, 2007 letter to the chairman of the Maryland
Public Service Commission that:*®®

We believe that this accelerated, continuous development (of peak-coincident solar energy,
high efficiency distributed generation, and ““smart grid”” technologies) could be achieved at
a ratepayer cost less than the proposed $1.8 billion with significantly reduced delivery and
financial risk as compared to a single massive transmission corridor. Further, these
resources would bring low-emissions generation capability into Maryland. The choice is
between expending ratepayer funding on low-risk, low-emissions distributed generation, or
relying on a single, controversial, high risk project that will only enable the export of our
energy dollars to produce air pollution upwind.

The Maryland clean energy industry coalition letter is provided in Attachment O.
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21. Accommodating Growth — New Construction Must
Account for Its Own Energy Needs

New construction in San Diego must “carries its own weight” in terms of electric energy
demand. This can be achieved by requiring that new construction meet most or all of its
projected electric energy demand through use of rooftop PV. This does not mean that new
construction will necessarily be burdened with additional costs. For example, the PV program
described in this report would result in lower electricity costs than purchasing electricity from
SDG&E.

Numerous home builders in the Central Valley are incorporating rooftop PV into all new home
construction as a standard feature.'®” This should be a standard feature for new home
construction in San Diego County as well. The energy demand of new and renovated buildings
should also be minimized by requiring that cost-effective green building design principles be
utilized. The affect of incorporating green building principles is dramatic. California’s Attorney
General Jerry Brown has specifically recommended that San Diego take these actions to more
effectively address climate change.™®

In it ongoing energy efficiency proceeding, the CPUC has issued a September 17, 2007 draft
decision with three initiatives described as “essential”: 1) all new residential construction in
California will be zero net energy by 2020, 2) all new commercial construction in California will
be zero net energy by 2030, and 3) the heating, ventilation, and air conditioning industry must be
reshaped for maximum efficiency. The stated motivation for moving to zero net energy demand
in new structures is the revolutionary impact of global warming on the global economy.*®

22. Conclusions

1. Climate change is a critical problem and arguably the greatest single issue of our time.
The California Global Warming Solutions Act of 2006, AB 32, mandates a 25 percent
reduction in greenhouse gases by 2020 and an 80 percent reduction by 2050. Reaching
these mandates will require a more rapid transition to renewable energy sources for
power generation than is currently contemplated.

2. Domestic natural gas currently used in the San Diego region will be displaced by
imported liquefied natural gas in 2009. Liquefied natural gas carries an additional 25
percent “lifecycle” greenhouse gas burden relative to domestic natural gas. This
displacement will nullify the greenhouse gas reductions projected by SDG&E over the
next decade. Accelerated deployment of energy efficiency measures and renewable
energy technology would mean considerably less dependence on volatile natural gas
prices and liquefied natural gas imports.

3. The San Diego region is projected to have approximately 4,600 MW of PV potential on
commercial buildings, parking structures, and parking lots in 2010, as well as 2,800 MW
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of technical potential on residential structures. The 2010 technical potential for PV is in
the range of 7,400 MW. A major advantage of commercial and residential PV is the
relative lack of siting controversies. Also, PV equipped with adequate (2- to 3-hour)
battery storage would be a dependable energy resource during peak demand periods.
2,040 MW of PV capacity, equipped with sufficient battery support to reliably provide
power at or near capacity during the 3 to 6 pm peak on hot summer days, would meet
more than half of the San Diego area’s peak power needs under most conditions in 2020.

. A '$1.5 billion PV incentive program would be sufficient to incentivize the construction
of 2,040 MW of distributed PV in the San Diego area by 2020. The incentive program
would be similar to the structure of SB1 and the California Solar Initiative, where an
incentive pool of $3.35 billion is expected to add 3,000 MW of PV in California by 2017.
A goal of SB1 and CSI is to reduce the cost of PV to the point where PV is cost-
competitive with conventional natural gas-fired generation without incentives by 2016.

. The expansion of rooftop commercial and residential PV systems and CHP projectsis
currently limited by: 1) the inability to sell excess power to SDG&E, and 2) the relatively
low commercial electricity rates during peak demand periods that do not reflect the real
value of the electricity.

. The Energy Action Plan calls for a 20 percent reduction in energy consumption to be
achieved in government and commercial buildings by 2015 compared to a 2003 baseline.
The San Diego region’s annual energy consumption over the last few years has been
approximately 20,000 GWh. Setting a real 20 percent reduction in regional energy
demand compared to the 2003 baseline year as the regional energy efficiency target
would mean an absolute decline in energy demand of approximately 4,000 GWHh, leaving
a net total energy demand in 2020 of 16,000 GWHh.

. SDG&E peak demand in 2007 was 4,636 MW. Approximately 1,500 MW of this peak
load was associated with residential and commercial building cooling systems. Yet little
effort or money is currently being invested in reducing the demand of these cooling
systems through utility energy efficiency incentive programs.

. SDG&E will complete the installation of smart meters at all customer locations by 2011.
SDG&E projects that these smart meters will reduce peak demand by 5 percent. Smart
meters with thermostat control capability were demonstrated to reduce peak load by

27 percent during a three-year California test. The advent of smart meters also offers the
potential to sequentially cycle a portion of the cooling systems drawing power from the
grid. The duration of the cycling would be brief enough to avoid discomfort, yet would
keep hundreds of MW of cooling system load off the power grid during periods of very
high demand.

. Central air conditioning units are the predominant residential cooling system. State-of-
the-art central air conditioning units use as little as one-half the power of the “average”
central air conditioning unit in the San Diego area. There is a similar gap in the energy
efficiency of the typical commercial building cooling system in the San Diego area and
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its potential performance with a cost-effective upgrade to variable speed motors and
associated controls.

10. Lighting is an area where energy efficiency measures can have a dramatic impact.
Compact fluorescent bulbs reduce energy demand by 75 percent relative to a standard
incandescent bulb. Currently 10 to 20 percent of bulbs are compact fluorescent bulbs.
New light emitting diode lighting technologies can also reduce lighting related demand
even further.

11. Refrigeration has been a modest energy efficiency success story. The average energy
efficiency of refrigerators in the San Diego area improved by 22 percent between 2000
and 2005. Federal “energy star” efficiency standards for refrigerators have been a factor.
Consumer interest in energy efficiency has also been a factor in refrigerator purchasing
decisions, supported by limited rebates offered by SDG&E.

12. Upgrading existing buildings to current Title 24 structural weatherization standards or
beyond is cost-effective. The Energy Action Plan calls for all existing state buildings to
be upgraded to meet rigorous “LEED” green building standards by 2015, and establishes
the same goal for commercial buildings. SDG&E currently offers free home
weatherization and energy efficient appliance replacement services to low-income
customers via its “direct assistance” program. Expanding this program to include all cost-
effective energy efficiency upgrades regardless of consumer income level is necessary to
fully realize regional energy efficiency opportunities.

13. Rapid expansion of CHP is a priority goal in the Energy Action Plan and RES 2030. The
Energy Action Plan prioritizes CHP over large central power plants. Thereis currently
less than 400 MW of CHP capacity in the San Diego area. 700 MW of CHP must be
added to meet the RES 2030 target of 1,100 MW of CHP capacity by 2020.

14. There will not be a need for additional utility-scale base load generation, beyond the
542 MW Palomar Energy and 561 MW Otay Mesa combined-cycle projects, if the
deployment of CHP meets San Diego Smart Energy 2020 targets. If San Diego Smart
Energy 2020 milestones and targets are met, there will also be no need to add additional
peaking gas turbine capacity.
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23. Recommendations

23.1 Greenhouse Gas Reduction

1. San Diego should reduce its greenhouse gas emissions from power generation at the
maximum rate that is cost-effectively achievable. Implement a strategic energy program
targeting a 50 percent reduction in greenhouse gas emissions by 2020. This target will put
San Diego on par with California’s two largest cities, San Francisco and Los Angeles,
which have committed to 51 percent renewable energy by 2017 and 35 percent renewable
energy by 2020, respectively. The 50 percent reduction in greenhouse gases will be
achieved at a cost that maintains electricity rates at or below current utility rates.

2. Decouple SDG&E profit from traditional power plant and transmission line ratebase
revenue streams. Couple profit to achieving: a) greenhouse gas reduction benchmarks,
and b) Energy Action Plan loading order.

23.2 Energy Efficiency

1. Achieve an absolute 20 percent reduction in energy consumption relative to a 2003
baseline, from 20,000 GWh to 16,000 GWHh.

2. Greatly expand the number and pace of energy efficiency retrofits of all non-Title 24
residential buildings and all commercial buildings in the San Diego area. Retrofits in
warm and hot areas of SDG&E service territory are first priority, including Borrego
Springs, El Cajon, La Mesa, Lemon Grove, Santee, Lakeside, Ramona, Poway, and
Escondido.

3. The Center for Sustainable Energy, or an equivalent third party entity, should conduct the
energy efficiency audit program. Expand staff as necessary to audit 10 percent of non-
Title 24 residential buildings and 10 percent of commercial buildings without LEED
certification per year during the 2008 through 2017 period.

4. Weatherize 10 percent of non-Title 24 residential buildings to the Title 24 standard and
10 percent of commercial buildings without LEED certification to the LEED-EB standard
per year in the San Diego area beginning in 2008. Include all residential and commercial
structures with a weatherization energy savings payback of ten years or less in the
program. Weatherization cost should be borne by the utility or the CCA (whichever
structure is in place).
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23.3 Peak Demand Reduction

1. Achieve an absolute 25 percent reduction in peak demand relative to a 2006 baseline,
from 4,636 MW to 3,500 MW. Twenty percent of this demand reduction would result
from energy efficiency upgrades. Five percent of this demand reduction would result
from use of smart meter technology and real-time dynamic pricing.

2. Maximize the demand response potential of smart meters combined with automatic
thermostat controls to the degree technically feasible.

3. Establish a minimum target of 85 MW per year absolute reduction in peak demand, for a
total of 1,100 MW peak demand reduction by 2020, with an emphasis on cost-effective
central air conditioner and central plant upgrades. Combine cooling system upgrades,
lighting retrofits, and weatherization projects to the degree possible to achieve maximum
demand reduction.

23.4 Renewable Energy

1. Establish $1.5 billion capital incentive budget to add 2,040 MW of PV by 2020. Equip
the PV systems with adequate battery storage to allow operation as peaking power units
during summertime peak demand periods. Prioritize installation of commercial and
residential PV over other forms of renewable energy for the following reasons:
acceptable cost-effectiveness, minimal environmental impact, lowest potential to generate
siting controversies, and production of energy when it is most needed.

2. SDG&E should establish a distributed generation rate structure that accurately reflects
the peak demand benefits of renewable and CHP distributed generation. The rate
structure should be modeled on PG&E’s A-6 tariff. This tariff has resulted in ahigh
number of applications for commercial PV installations in PG&E service territory.

3. SDG&E should expand the policy of accepting all excess electricity generated from
renewable energy and CHP distributed generation providers. SDG&E established the
precedent for this policy with the October 2006 contract signed with Children’s Hospital
of San Diego to accept excess electricity from Children’s 3.5 MW CHP plant.

4. Construct one 5 MW concentrating PV renewable energy park in San Diego County by
2010 to demonstrate such a unit can reliability serve as peaking capacity on hottest days.

5. Consider incorporating lower-cost renewable energy, specifically East County wind
power, if candidate sites can be identified with acceptably low environmental and social
impacts.
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23.5 Combined Heat and Power

1. Add 700 MW of CHP capacity by 2020. CHP has the lowest GHG emissions of any natural
gas-fired generation option. This objective is consistent with AB 1613 target of adding
5,000 MW of CHP in California by 2015. An additional 700 MW of CHP capacity in San
Diego County would displace the need for a new baseload power plant in the region
(beyond the 561 MW Otay Mesa project that is currently under construction).

23.6 Transmission and Distribution

1. Renovate the SDG&E 12 kV distribution system. Utilize smart grid technological
innovations to improve the performance of the distribution system, to reduce congestion
costs and enhance the integration of PV and CHP distributed generation sources.

2. Reinforce the existing north-south high voltage transmission corridor capacity (Path 44)
to cost-effectively increase emergency import-export capacity from 2,500 MW to 2,850
MW. Increase the capacity of the east-west corridor (Southwest Powerlink) by upgrading
transformers to increase rating from 1,900 MW to 2,100 MW of flow on a continuous
basis.

23.7 New Construction

1. Require all new residential and commercial construction to be net zero energy demand.
This means these structures incorporate state-of-the-art energy efficiency measures and
are equipped with sufficient PV capacity to address the estimated annual energy demand
of the structure.
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24. Glossary

Term Symbol Definition

Advanced Metering AMI SDG&E $572 million project to install electronic electric

Infrastructure and natural gas meters at all customer locations by 2011.

Baseload -- The minimum amount of power required at most/all times
in the utility service territory. In SDG&E territory the
baseload power requirement is in the range of 1,500 to
2,000 megawatts.

Baseload power plant | -- A power plant that operates on a continuous basis at or
near its output capacity.

California Energy CEC California Energy Commission

Commission

California Independent | CAISO California Independent System Operator

System Operator

California Public CPUC California Public Utilities Commission

Utilities Commission

Combined heat and CHP Small natural gas-fired power plants less than 20 MW

power capacity that use hot exhaust gas from the combustion
process to make steam for use in heating or cooling
systems.

Community Choice CCA Legal option available to California cities and counties to

Aggregation become electric power purchasers and generators
independent of an investor-owned utility.

Demand response DR Actions that reduce electric power consumption during
periods of peak demand.

Distributed generation | DG Electric power that is generated at the point of use. This
can be renewable power, such as rooftop solar panels, or
small natural gas-fired combined heat and power plants
serving businesses, universities, hospitals, and government
facilities.

Fossil fuel -- Natural gas, oil, and coal.

Gigawatt GW One million kilowatts, or one thousand megawatts. One
gigawatt equals the electricity demand of ten million 100-
watt incandescent light bulbs.

Gigawatt-hour GWh An electricity demand of one million kilowatts for one
hour or one thousand megawatts for one hour.

Greenhouse gases GHG Gases that trap heat in the atmosphere and lead to an
increase in ambient temperature. Carbon dioxide (CO,),
methane (CH,), and nitrous oxide (N,O) are prominent
greenhouse gases.

Kilowatt kw Unit of measure of electrical output. One kilowatt equals

the electricity demand of ten 100 watt incandescent light
bulbs.
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Kilowatt-hour KWh One kilowatt of usage for one hour. This is the
approximate average continuous electricity demand of a
typical single family home.

Imperial Irrigation 1D Public utility that serves Imperial County.

District

Investor-owned utility | IOU Investor-owned utilities are private power monopolies that
are regulated by the California Public Utilities
Commission. There are three investor-owned utilities in
California: Pacific Gas & Electric, Southern California
Edison, and San Diego Gas & Electric.

Lifecycle cost - Estimated levelized cost of a power generation technology
over a 20-year period.

Long-Term LTPP SDG&E’s 2007-2016 strategic resource planning

Procurement Plan document submitted to the CPUC for approval in
December 2006.

Los Angeles LADWP | Public utility that serves the City of Los Angeles.

Department of Water

& Power

Megawatt MW One thousand kilowatts. One megawatt equals the
electricity demand of ten thousand 100-watt light bulbs.

Pacific Gas & PG&E Investor-owned utility that serves northern and central

Electric California.

Peak load Peak load is the maximum electricity demand experienced
during the year. Peak load occurs during hot summer
afternoons when air conditioners are running at maximum
rates.

Peaking power plant A power plant that is used only during periods of peak
electricity demand.

Photovoltaic PV Process of converting light energy into electric power.

Public utility A non-profit electric utility that is a component of the
public services provided by a municipal, county, or
regional government.

San Diego Regional RES 2030 | Strategic regional energy plan adopted by SANDAG Board

Energy Strategy 2030 of Directors in July 2003.

San Diego Association | SANDAG | Regional planning agency representing all incorporated

of Governments cities in San Diego as well as county government.

San Diego Gas & SDG&E Investor-owned utility that serves San Diego County and

Electric the extreme southwestern tip of Orange County.

Southern California SCE Investor-owned utility that serves part of central California

Edision and all of southern California with the exception of San
Diego and Imperial Counties.

Sunrise Powerlink SPL SDG&E’s proposed 500 kV, 1,000 MW transmission line.

The Utility Ratepayers | TURN Utility consumer’s non-profit advocacy group based in San

Network Francisco.

Utility Consumer’s UCAN Utility consumer non-profit advocacy group in San Diego.

Action Network
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provided for the sale of excess electricity to the local utility. These long-term power purchase contracts enabled
cogeneration plants to make firm commitments to supply power and steam to their host industrial and institutional
facilities”.
19 SDG&E, SDG&E’s Time-of-Use Electric Rate Structures & Net Energy Metering, PowerPoint, February 2007, p.
17. The critical peak price would apply for up to 18 events from 11 am to 6 pm (7 hours each).
170 Assume gas turbine has a heat rate of 10,000 Btu/kWh and cost of natural gas is $7/MMBtu. Hourly fuel cost to
produce 2,000 kW, assuming natural gas cost is $7/MMBtu: 2,000 kW x 10,000 Btu/kW x (1 x 10° MMBtu/Btu) x
$7/MMBtu = $140 per hour fuel cost. Total fuel cost for 126 hours: $140/hr x 126 hours = $17,640.
1 B, Powers telephone conversation with Chris Lyons, Solar Turbines. Approximate installed cost of 5,000 kW
CHP plant is 1,500 per kW. If financed at 7% interest over 30 years, financing requirement is $600,000 per year.
12 YTC webpage, PureComfort® Solution Applications. See: www.fuelcellmarkets.com/united_technologies_utc
17 California Energy Commission, Comparative Costs of California Central Station Electricity Generation
Technologies, draft staff report, CEC-200-2007-011-SD, p. 56.
74| oad flowing in this case means operating near peak capacity at night and on cloudy days and at low load or
offline during the day when the PV systems are operating.
17> san Diego Solar Initiative installed PV capacity with storage — 2,040 MW; CSl installed PV capacity without
storage — 300 MW, installed CHP capacity — 1,050 MW. Total is 3,390 MW.
176 cPUC Application No. 06-12-009, SDG&E gas and electric revenue requirement and rates, prepared testimony
of Caroline A. Winn on behalf of SDG&E, December 2006, p. CCAW-4 and pp. 136-142. The first three paragraphs
in this section are excerpts from this testimony.
7 Ipid.
18 SAIC, San Diego Smart Grid Study Final Report, prepared for Energy Policy Initiatives Center, October 2006,
pp. 1-4.
1% SDG&E SPL application No. A. 06-08-010, UCAN Testimony on UCAN’s Alternatives and Deficiencies of
SDG&E and ISO Methodologies — REDACTED VERSION, testimony of David Marcus on behalf of UCAN, June 1,
2007, pp. 13-17.
180 Ipid, p. 6-10.
181 Energy Working Group Meeting Notice and Agenda, Policy Subcommittee Recommendations for Energy
Working Group (EWG) Legislative Efforts, November 16, 2006.
http://www.sandag.coqg.ca.us/uploads/meetingid/meetingid_1551_6114.pdf
182 CPUC D.0709043, Published Final Decision — Interim Opinion on Phase | Issues: Shareholder Risk/Reward
Incentive Mechanism for Achieving Energy Efficiency Goals, September 25, 2007.
183 Kellie Smith, AB 1064 analysis, prepared for Senate Energy, Utilities and Communications Committee, July 2,
2007.
184 Energy Policy Initiatives Center, summary of 2007-2008 pending California energy legislation, July 2007.
185 J. Shah, SunEdison LLC, F. Ramirez, Ice Energy, Richard Brent, Solar Turbines, et al, letter to chairman Steven
Larsen, chairman of Maryland Public Service Commission and Karl Pfirrman, interim CEO of PJM, LLC requesting
thorough study of specific renewable energy, demand management measures, and high efficiency distributed
98%neration as alternative to proposed $1.8 billion transmission line, August 17, 2007.

Ibid.
187 Fresno Bee, Let the sun shine: Lennar Homes plans to install solar energy systems on all its new houses, August
22, 2007.
188 \/oice of San Diego, AG: City’s Global Warming Plan Not Tough Enough, July 5, 2007.
189 CPUC Commissioner Grueneich open letter on proposed decision in R.06-04-010 energy efficiency proceeding,
Interim Order on Issues Relating to Future Savings Goals and Program Planning for 2009-2011 Energy Efficiency
and Beyond, September 17, 2007.
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Attachments






Attachment A: Proposed Route of Sunrise Powerlink through Anza Borrego State Park

SDG&E'’s preferred route for the proposed 500 kV Sunrise Powerlink transmission line
will pass through the center of Anza Borrego State Park. The proposed route will follow
the pathway of an existing 40-foot high, 69 kV transmission line that has been in
operation since the 1920s. Anza Borrego State Park is home to the largest population in
the United States of the federally-listed endangered Peninsular Bighorn Sheep. The 500
kV transmission towers will be much larger than the existing 69 kV transmission poles in
the park and will potentially change the character of the wilderness landscape.

Figure Al. The numbered transmission route in Figure A2. Anza-Borrego State Park is a World
the center of the map below is the preferred route | Heritage site and the largest state park in
proposed by SDG&E. It will pass through the California. Two 40-foot high, 69 kV creosote
park on a route that takes it along the Vallecitos pole transmission lines have been in operation
Mountain Wilderness, Pinyon Ridge Wilderness, | in the area since the 1920s, predating the

and Grapevine Mountain Wilderness. founding of the park in the 1930s.
[http://www.cpuc.ca.gov/environment/info/aspen/sunrise/sunrise.htm] [photo by Scot Martin]
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Figure A3. Anza Borrego State Park is home to Figure A4. The 500 kV transmission towers

the largest U.S. population of endangered proposed by SDG&E will be much larger than
Peninsular Bighorn Sheep. the existing 69 kV transmission poles in the
park and will potentially change the character of
the wilderness landscape.

[photo by Scot Martin] [graphic by Scot Martin]
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Attachment B: Regional Sempra Energy Infrastructure and Projected Sunrise Powerlink
Route to Los Angeles

Figure B1. This concept map showing the Figure B2. The transmission line will pass through
Sunrise Powerlink ultimately interconnecting | the heart of Anza Borrego State Park. The 500 kV
with the Los Angeles area transmission grid | towers proposed by SDG&E will be considerably

was submitted by SDG&E in its March 6, larger than the existing 69 kV transmission poles
2006 letter to the U.S. DOE requesting in the park. The park is home to the largest U.S.
“national interest electric transmission population of federally endangered peninsular

corridor” status for the transmission line. bighorn sheep.

| DeveERs

To Palo Verde

. _AVERSIDECO.

SANDIEGO CO.

Figure B3. This map shows the interrelationship between the Sempra LNG terminal, Sempra
natural gas pipelines, and the Sempra export power plant, all in Baja California, and the Sunrise

Powerlink on the California side of the border. [source of base map: March 8, 2007 Sempra LNG
presentation to the California Energy Commission; yellow tags and lines showing Sunrise Powerlink: B. Powers]
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Attachment C: SDG&E Switch to LNG Will Negate Forecast GHG Reductions

SDG&E forecasts a 20 percent reduction in greenhouse gas (GHG) emissions between 2007 and
2016 in its Dec. 11, 2006 Long-Term Procurement Plan." However, the SDG&E forecast does not
account for reversal of flow on the SDG&E natural gas pipeline system in 2009 to move imported
liquefied natural gas (LNG) from Sempra’s LNG import terminal in Baja California to San Diego.
Imported LNG carried a GHG burden that is approximately 25 percent greater than domestic natural
gas.? The additional GHG burden is related to the high CO; content (10 percent) of the Indonesian
raw gas that will be removed during gas processing® and the energy necessary to: 1) cryogenically
liquefy natural gas into LNG, 2) transport the LNG across the Pacific in a specially-designed
tankers, and 3) regasify the LNG back to gaseous form at Sempra’s receiving terminal in Baja
California.

All of the power sold by SDG&E in 2016 that produces CO, emissions will be generated by power
plants burning natural gas.* See Figure 1. Approximately 50 percent of the natural gas sold by
SDG&E is used in electric generation plants.” The remaining 50 percent is used primarily by
commercial and residential customers for space heating, water heating, and cooking and related uses.
All of this consumption will convert to natural gas derived from imported LNG when flow is
permanently reversed on the SDG&E pipeline system in 2009. SDG&E’s parent company Sempra
Energy will begin operation of its 1,000 million cubic feet per day (mmcfd) Costa Azul LNG import
terminal in 2008.° Sempra has preliminary approval from the CPUC to reverse flow on the SDG&E
natural gas pipeline system to move this LNG from the Costa Azul LNG terminal directly into the
San Diego market.” The CEC forecasts that this flow reversal will occur in 2009.%*

The lifecycle GHG emissions from natural gas fired power plants in SDG&E service territory, and
those served by the Baja California natural gas pipeline system which is interconnected with the
Costa Azul LNG terminal, will increase by approximately 25 percent in 2009. As noted, all GHG-
emitting power generation sources identified in the 2016 SDG&E forecast are natural gas-fired.
Therefore, all CO, emissions forecast for 2016 shown in Figure 2 are from natural gas-fired sources.
The result of the additional GHG associated with the lifecycle GHG burden of imported LNG will be
to increase the SDG&E basecase CO, emission estimates for power generation shown in Figure 2 by
25 percent from 2009 forward. See the adjusted CO, estimate (red line) in Figure 2. This will nullify
the decline in GHG emissions from 2007 to 2016 currently projected by SDG&E.

Lifecycle GHG emissions associated with imported LNG will eliminate the GHG reduction benefits
of reaching 20 percent renewable energy generation by 2010 as mandated by AB 107. AB 32
requires a return to the 1990 GHG emission level by 2020. This is an estimated GHG reduction of 25
percent by 2020. The post-2020 phase of AB 32 is even more ambitious, targeting an 80 percent
reduction in GHG by 2050. It is unlikely that SDG&E can achieve the 2020 AB 32 target if there is
no net lifecycle reduction in GHG emissions from natural gas-fired combustion sources in SDG&E
service territory in the 2007-2016 timeframe.

Sempra proposes to import LNG from British Petroleum’s Tangguh, Indonesia LNG liquefaction
plant. Figure 3 shows a graphic of the route from the liquefaction plant to Sempra’s LNG import
terminal near Ensenada.. Figure 3 also shows a breakdown of the 25 percent increase in lifecycle
GHG emissions from each stage in the LNG process, from production of raw gas near Tangguh,
processing and liquefaction of this gas, transport 7,500 miles to the LNG receiving terminal in Baja
California, and regasification of the LNG for pipeline delivery to SDG&E service territory.

The current sources of natural gas supply to California are shown in Figure 4. The U.S. DOE
domestic natural gas production forecast through 2025 is provided in Table 1. DOE is projecting a
14 percent increase in domestic natural gas production over the 2005-2025 period.



Figure 1. SDG&E Projection of Power Generation Sources to be Used to Meet Electricity Demand,
2007-2016"
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Figure 2. SDG&E Projection of Greenhouse Gas Emissions Trend, 2007-2016, and Powers
Engineering Adjustment that Reflects the Lifecycle CO; Increase (from electric power
generation only) Resulting from SDG&E Switch from Domestic Natural Gas to Imported
LNG in 2009*
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Figure 3. LNG versus Domestic Natural Gas: +25% Increase in Lifecycle Greenhouse Gas Emissions
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Figure 4. Sources of California Natural Gas Supplies — 2006

Western
Canadian
Sedimentary

Basin

—_—

Rocky
Mountain

; Basins
Rockies
26%

San Juan Basi

California

13% Southwest

37%

Permian
Basin

source: Kern River Gas Transmission Company presentation, CEC California Natural
(Gas Stakeholders Working Group Meeting, Sacramento, September 6, 2007

Table 1. U.S. DOE Domestic Natural Gas Production Forecast, 2005 — 20252

Year Domestic natural gas production®
(trillion cubic feet)

2005 18.23

2010 19.35

2015 19.60

2020 20.79

2025 20.59

a) U.S. DOE Energy Information Administration, Annual Energy Outlook with Projections to 2030,
Report DOE/EIA-0383, February 2007, p. 93. Tabular reference case natural gas production figures
online at: http://www.eia.doe.gov/oiaf/aeo/pdf/aeotab 13.pdf

b) Reference case forecast is a 14% increase in U.S. domestic natural gas production from 2005 to
2020, from 18.23 trillion cubic feet per year to 20.79 trillion cubic feet per year.




! SDG&E 2007-2016 Long-Term Procurement Plan, December 11, 2006, p. 207.

Zp, Jaramillo, Carnegie-Mellon University, Comparative Life Cycle Air Emissions of Coal, Domestic Natural Gas, LNG,
and SNG for Electricity Generation, Environmental Science & Technology, published online July 25, 2007, and
“Supporting Information” document. All CO, emission factors listed in this footnote are from the “Supporting
Information” document. Assume the LNG is shipped from BP liquefaction plant in Tangguh, Indonesia, 7,500-mile
tanker roundtrip to Sempra LNG regasification terminal in Baja California. The raw gas feeding the Tangguh
liquefaction plant contains 10 percent CO, which will be vented to atmosphere at the plant (source: BP Indonesia
webpage http://www.bp.com/sectiongenericarticle.do?categoryld=9004748&contentld=7008786). This is equivalent to a
CO, emission rate of 12 Ibs CO, per MMBtu, per the Carnegie-Mellon estimate of 120 Ibs CO, per MMBtu of natural
gas combusted. Assume average CO, generation from liquefaction (14 Ib CO, per MMBtu without considering CO,
content in raw gas). 7,500 miles is the same distance as Oman to the Everett, Massachusetts LNG terminal route cited in
report, which generates 8 Ib CO, per MMBtu in transport CO, emissions. Assume CO, generation from LNG
regasification and storage is low due to use of seawater heating to regasify the LNG (1 Ib CO, per MMBtu). Domestic
natural gas emits a maximum of 140 Ib CO, per MMBtu. Total additional CO, associated with LNG from Tangguh,
Indonesia is 35 Ib CO, per MMBtu. Incremental lifecycle CO, emissions associated with LNG imported from Tangguh
are 35 Ib CO, + 140 Ib CO, = 0.25, or a 25 percent increase in lifecycle CO, emissions.

® BP Indonesia webpage (www.bp.com) - “Greenhouse gas emissions - The natural gas in the Tangguh fields contains
approximately 10% CO, - relatively high by industry standards.” This CO, must be removed from the raw gas before the
gas is liquefied. BP has made no commitment to sequester this CO, following removal during gas processing.

* Natural gas fired sources included in the 2016 SDG&E plan are “natural gas”, “QF” — these are cogeneration plants
firing natural gas, “market purchase”, and a portion of “distributed generation”. SDG&E identifies “market purchase” as
having a CO2emission rate (915 Ib CO2per MWh) similar to natural gas fired combined cycle generation (819 Ib CO2
per MWh). For this reason “market purchase is assumed to be natural gas-fired. All fossil fuel-fired cogeneration in
SDG&E service territory is natural gas-fired.

> 2006 California Natural Gas Report, SDG&E Tabular Data, pp. 98-100. In 2010, electric generation consumes 175
mmcfd of 333 mmcfd total natural gas demand. In 2015, electric generation consumes 175 mmcfd of 348 mmcfd total
demand. All other non-electric power generation combustion sources will consume 173 mmcfd in 2015.

¢ Sempra LNG website, Energia Costa Azul — Project Overview. www.sempralng.com.

" CPUC Decision 04-09-022, Rulemaking 04-01-025 to Establish Policies and Rules to Ensure Reliable, Long-Term
Supplies of Natural Gas to California, Phase I, Sept. 2, 2004. Findings of Fact (p. 89): 38. There is potential California
customer access to LNG supplies through Otay Mesa, Ehrenberg/Blythe, Oxnard and Long Beach. 39. Designating Otay
Mesa as a common receipt point for both the SoCalGas and SDG&E systems will send a signal to potential LNG
suppliers that the gas they provide will have access to the utilities’ systems.

8 california Energy Commission, Natural Gas Market Assessment — Preliminary Results, staff draft report, in support of
CEC 2007 Integrated Energy Policy Report, CEC-200-2007-009-SD, May 2007, p. 23. “Major findings regarding
natural gas supply are: Importation of LNG is expected from Mexico into San Diego through the Transportadora De
Gas Natural De Baja California (TGN) pipeline beginning in 2009. Gas imported from Costa Azul is projected to grow
from zero to more than 1,500 MMcf per day by 2017.”

°J. Fore - CEC Natural Gas Unit, 2007 IEPR Natural Gas Forecast — Revised Reference Case, PowerPoint presentation,
August 16, 2007. Graphic on p. 26 shows natural gas from Costa Azul LNG terminal coming northward through Otay
Mesa receipt point to San Diego at rate of 350 million cubic feet per day (mmcfd) in beginning in mid-2009. This
flowrate is greater than the average daily natural gas demand forecast by SDG&E for 2010 of 333 mmcfd (see footnote
3). The revised August 16, 2007 LNG flow forecast shows LNG imports rising to 400 mmcfd through Otay Mesa in
2016, significantly less than the initial June 2007 reference case forecasting 1,000 mmcfd of LNG imports by 2016 (this
case is also shown in the graphic on p. 26 of the PowerPoint).

10 SDG&E summary of 2007-2016 LTPP to SANDAG Energy Working Group, January 25, 2007.

1 The lifecycle CO, increase associated with the switch to LNG imports in 2009 is shown for electric power generation
only. However, all stationary combustion sources using natural gas in SDG&E service territory will be using natural gas
originating at the Costa Azul LNG terminal from mid-2009 onward. As a result, these sources will also see a 25 percent
increase in lifecycle CO, emissions. Non-electric power generation natural gas consumption in SDG&E service territory
will average 173 mmcfd in 2015. The CO, emission factor for natural gas consumption is 117 Ib CO, per million Btu of
natural gas combustion (source: SDG&E Dec. 11, 2006 Long-Term Procurement Plan, Vol. I, p. 207). The heating value
of natural gas is approximately 1,000 Btu’s per cubic foot. Therefore, the forecast CO, emissions from non-electric
power generation natural gas combustion in SDG&E service territory in 2015 is [173 mmcfd x (1,000 x 10° Btu/mmcfd)
x 117 Ib CO,/10° Btu]/2,000 Ib/ton = 10,120 tons per day, or 3,694,000 tons per year of CO,. An increase of 25 percent
in these non-electric power generation CO, emissions, representing the lifecycle CO, emissions increase resulting from
the switch from domestic natural gas to LNG, is an increase of 920,000 tons per year of CO..







621 £9'6282
el TOE6LE
LLL FeEPLE
#S'1 9.1 69T
49! GL'969Z
tad) £6'0292
280 OF'GLag
‘ane JA-g| Ze0 £6°109Z
S 9002-266 1 %60 GE'L £9 6652
o 191 #0655
b 652 bLVLLGZ
w_w vEE 85 E5Ye
o) #8'c LE'FLET
N a'e 199827
= GE'E 5€'9022
= G6'Z LEPELT
O] vz 89°€L02
% e 96'£Z02
- GE'Z 80°8.61
2 692 GO'ZE6 |
m 59°Z £6°1881
- a48'e G6ECEDI
7 Zre SO'Z8LL
S 8z'Y 80°€TLI
o 802 822591
T 0E'v G989l
c vz e 6671551
2 L2 ¥ IE'E0S )
S ZEE 25Zwvl
w. a0z 21"a6E1
a BU #L°L9€)
A LO0ZILLISO
= ealy |[eonsnels ueyodans|y vo ‘soolep ues-peqspen-ofsig ues ped-ofisig ves
)
m Wwoo Awouos3 sApoo (004g| sApool (004g
S ('syl) ‘uoneindod ejo | 1onendod o
M NYSIWDd0d4 NYSIW DAOd4

D00g-22qQ
666 L-220
866 1-29Q
LlB6-2a0
966 1-2aQ
G661-220
66 1-290
£66 1-2=d
2661-2aQ
LEGL-220
D66L-2aQ
686L-220
8861-2aQ
L861-220
9864-220
S861L-220
re6l-22a
£861-29Q
£861-2a0
186 1-2aQ
086 L-22qQ
6.6 k-290
8461-220
LiG 290
9/61-22q0
Si61-290
ti6L-220
£461-990Q
2l61-22Q
LB -22Q
046 1-220

L00Z/L1G0 ‘pajepdn 1sen

LEY
oy
EFY
69°E
LLZ
ag'l
09’1
FLE
GLE
62
CE'Y
6L'%
a0y
gt
FLe
188
ar'e
alL'y
rov
FAtN
0y
85'e
98¢
e5'e
62°¢
62¢
152
BU

EU

Bl

eu

LO0ZSL LSO

G628¥.Ll
HI'EELL
05'GLLL
05°GE91
HOGL91
6579591
08 2¥al
EL'SEL
L80E9|
LoazZol
069191
680001
0F'08g 1
LL'GSS1
0L 0%S1
gl'LEst
6% 8151
900151
09'66¥|
20°G8F|
9.°L97|
EL G|
1
LF6L¥l
15780%1
£9'66E|
06" L6EL
29°¥aEl
20 LLEL
GE'89tl
g8’L5E1

YOLLEL
EDLLIEL
e0LL6 L
lDLi61
YO9Ll6L
£Dal6 L
Z09lE}
LD9l6
rOSLEL
EOSLEL
E05LEL
LOS.LEL
rOvLEL
EOPLGL
EOvLE)
LotV LGl
roEL6L
E0ELEL
ZDEL6L
LOELEL
FOZ.l6L
EDZLEI
ZOTLEL
LOZLEL
FOLIGL
EOLLBL
ZOLLEL
HOLLG
FDOL6 1
t00L6}
Z00.6

LO0Z/L 150 @yepd ise
:AydesBosg peg-ofag ues pep-ofeig ues :Aydesbosn

ATHILHEYND  ATHILHYND 1enbaid aaneN  ANH3LEYND ATHILEYND 1baid aanen

:aanog| sApool n0d| sApooly (00g BUNog

:wondussagionendod [gio opendod o] ruondussag
Duowsup NYSINDH0d4 NYSIW DA0d4 iauowaupy



‘ane JA-¢
900¢-00¢
%220

‘ane JA-)
9002-0002C %S.°0

"ane JA-0T
6T02-0T0C %SS'T

‘ane JIA-0T
9T0¢-.002 %0E'T

"ane JA-0T
6002-0002 %€EL0

"ane JIA-0T
900¢-266T %E0'T

62'L
6C'T
veT
LT'T
eT'T
60T
L0T
€TT
LTT
8T'T
0c'T
9C'T
veT
9€'T
6ET
or'T
et
6v'T
67T
6v'1T
(A<l
99'T
84T
89T
84T
19T
LS'T
8Y'T
6T'T
€90
v€0
120
600
LEOD
990
1T
T

¢0'0eEY
T6'v.cy
0g'¢ccey
€9'ELTY
L0°LCTY
G280V
0€'6€0Y
00°'v66€
¢L'Ly6E
TL'T06E
[ARS15131
82'.L08¢€
LL'9SG/E
92'90.L€
7S '999€
00°S09€
TTvSSE
€8'T0S9€E
vE0avE
T9'66€E
99°8Y€EE
YXAVATAS
crovee
6G°G6TE
06'SY1E
¢T1'960¢€
GE'8Y0¢E
¢6°€00€
G§9'896¢
L0°€S6¢
TC'Ev6e
¥0°'LE6C
6C'v€6C
[ASR A Y4
0€'v06¢
19°698¢

9€0¢-2=d
G€0c-9ad
¥€0¢-2ad
€€0¢-9ad
¢€0c-2=d
T€0¢-%=d
0€0¢-9=d
6¢0¢-9ad
8¢0¢-9=d
£¢0¢-2=d
9¢0¢-9=d
G20c-9ad
¥¢0c-9ad
€20¢-9ad
¢c0c-9=d
T20c-93d
0¢0c-2=d
6T0cZ-92d
810¢-9=d
LT0Z-98d
9T0¢-92d
GT0Z-98d
¥10¢-2=d
€T0cZ-9ad
¢10c-2=d
TT0CZ-9=d
0T0c-2=d
600¢-92d
800¢-2=d
£,00¢-93d
900¢-2=d
G00¢-9=d
¥00c-22d
€00¢-9=d
¢00¢-9=d
T00¢-9=d

6v°'¢
Ev’e
8€'¢€
€ee
ST
vT'€
AR
68°¢
vL'¢
09'¢
8¢
6€¢
ve¢e
€ee
(AN
(A4
TeC
6c'¢
0e¢
ge¢
Gv'c
89°¢
69°¢
9.°¢
Gl.°¢C
0L7¢
€9°¢
19°¢
G9°¢
v.¢
8¢
v6'¢
00'€
L0°€
| XA
6v'€
€6°¢

6Y'vScc
€9'veee
6v'GTcc
€8'961¢
Ly'8L1¢C
Ly'09T¢
L6°¢VTc
60°9¢1¢
G6'60T¢
19602
80°080¢
¢'990¢
09°€50¢
Yy 1v0c
69'6¢0¢
€1'8T0¢
1257900¢
€0'S661
09'€86T
9€'¢L61
¢E'T961
82'0S61
€6'8€6T
¢0°'Lc61
9€v161
GC'T06T
60'888T
82'G/81
TT'€981
GE'TG8T
€9'6€8T
09°228T
00°ST8T
96°T08T
89'88.1
ov'SLLT
ST'29.T

10.86T
709861
€0986T
209861
TO986T
¥OG86T
€0G86T
20S86T
TOS86T
yOV86T
cOV86T
Z0v86T
TOV86T
7OE86T
e€0E86T
z0e86T
1OE86T
¥OZ86T
€0z86T
z0z86T
1OZ86T
701861
cOT86T
Z0186T
TOT86T
¥O086T
c¢0086T
z0086T
TO086T
706,61
€06.6T
206.6T
T06.6T
¥08.6T
€08/6T
208.6T
TO8.6T



90T
80
790
evo
€0
LEO
LY0
990
LGS0
LY0
¢e0
120
920
190
680
8¢'T
LS'T
19T
v9'T
69T
29T
18T
[AN4
Ly'C
8.°¢C
00°€
GT'€
LC€
6€'€
¥S8'€
0L°€
¥8'€
T6°€
68°€
T18°€
69°€
JASRS

GG9'T199¢
§9°¢v9¢
G8'v€9¢
€¥'8¢9¢
04°€29¢
¢L'029¢
¢8'8T9¢
TT°LT9¢C
69'v19¢
86°0T9¢
€9'909¢
85°209¢
8.°66S¢
§/°86G¢
GE'86S¢
00°26S¢
€T'E6SC
99°G8G¢
€4°G9/G6¢
T¢'v9G¢
c1'€9se
6C°EVSC
00'vESe
L0'v2Se
LECTSC
¢0'86¥¢
14144
[RARAL) 44
6EvYie
91°qcve
LS'S0¥¢2
9€'G8¢E¢
62'¥9€C
9¢'evee
0L'6T€C
6T°L6¢¢C
0€'s/L¢ee

Z0966T
TO966T
7OG66T
€0S66T
Z0S66T
TOS66T
rOV66T
cOV66T
ZOv66T
TOV66T
rOL66T
€0E66T
z0g66T
TOE66T
¥OZ66T
€0Z66T
z0z66T
TOZ66T
yO166T
€OT66T
ZO166T
TOT66T
¥O066T
€D066T
Z0066T
TO066T
7O686T
€0686T
z0686T
TO686T
¥O886T
€0886T
2088671
TO886T
7O/L86T
€0/86T
20/86T



900
600
9T0
qco
€0
v0
870
€90
090
690
€80
660
oT'T
0€T
6E'T
A
4
or'T
veE'T
9C'T
[44N)
12T
T
19T
8T
€6'T
v6'T
98'T
VLT
79T
69T
LS'T
LS'T
qq'T
67T
6E'T
TN

8T°LE6C
T19°9€6¢
87'9€6¢
€1°9€6¢
GE'GE6L
€6°€EE6C
9.°T€6Z
06'8¢6¢
[ASRCTA T4
18'1¢6¢e
18,162
Yy ET6C
L1°806¢2
¢L' 1062
G8'€68¢
08'¥88¢
€6'v.8¢
65'798¢
YT'vS8¢
L8'EY8L
¥0'vE8C
€6'v¢8¢
87'918¢
L8082
116612
659°68.¢
Yv'LllC
96'€9.¢
80°09.¢
¢L9ELe
65'vclc
8¥'ETLC
16°20.L¢
09°¢69¢
L0289¢
VS 1.9¢
L2°'T99¢

€0S00Z
z20s002
105002
¥Or002
€OY002
z01002
107002
70002
e€0E00Z
z0e002
1O£002
¥0zZ00Z
02002
202002
102002
¥OT00Z
01002
201002
101002
00002
00002
200002
100002
706661
€0666T
206661
10666T
708661
€0866T
208661
1O866T
701661
€0/66T
201661
10661
709661
€0966T



%T9G'T

%.09°T

%T6S'T

%cCES'T

%88E'T

%S598°0

%cCEE 0

%VEE 0

1se| ‘ymolio
‘dod "ane 94,560°0

19T
69T
LS'T
99'T
Qa7
LS'T
69T
19T
19T
19T
09T
09T
69T
LS'T
98T
qq'T
[A<)
0S'T
JA )
A"
8E'T
8¢'T
eT'T
960
L0
690
A4
€e0
820
0€0
8¢€0
8€0
[A50)
9¢0
910
600
900

67'G9¢E
09'¢Gqce
89°6€¢CE
€.°9¢¢ce
LLETCE
€.°10¢E
65°68T¢€
6C°LLTE
8. ¥9T€
T12°¢S1E
29'6ETE
c0'L21€
TSVYTTE
9T°¢0T¢
80°060¢€
€L°L10€
¢L'S90¢€
€2'vS0¢E
€9°¢v0¢E
18°0€0€
LL'6T0E
TT°'600€
Y¥'866¢
7€'886¢
89'8.6¢
YT 1.6¢C
08'%96¢
L6'696¢2
08'956¢
T9°€G6¢
19°¢S6¢
L2'056¢2
eV’ Ly6e
V. vv6e
Sy’ Tv6c
€2°6€6¢
68°LE6¢

yOV10Z
eOVT0C
zOv102
TOVT0C
yOET0Z
€OET0C
z0g102
TOETOC
¥OZ102
Y44
z0z102
102102
¥OT102
eOTT0C
z0T1102
TOTT0C
¥O0T0Z
€00T0Z
z00102
TO0TO0Z
706002
€06002
z06002
106002
08002
08002
z08002
108002
02002
€0.L002
202002
102002
709002
€09002
209002
109002
705002



%TSS'T

%84S°T

%16S'T

LET
8E'T
6E'T
6E'T
6E'T
or'T
or'T
or'T
T
A
[A A"
7’
ar'T
8Y'1T
6v'T
0S'T
0S'T
0S'T
0S'T
ov'T
67T
ov'T
67T
ov'1T
67’1
ov'T
18T
eq'T
Qa7
99'T
96T
99'T
qq'T
qq'T
LS'T
89T
09T

€L°LELE
qT'G9cLE
LSCT.E
00°00.L€E
€€°/89¢
89'v.9€
¥8'T99¢
TT'6v9¢€
T9'9€9€E
86°€C9¢E
cETTOE
L9'865€
70°98S€E
EV'ELSGE
79°09G€
¢l LYSE
99'vESE
Ly TCSE
GE'80SE
¢c’'S6ve
G2'Z8YE
¢59'69v€
€9°9Gv¢E
S6°EYYE
GC'TEVE
1441414
€6°G0v¢E
€EE6EE
€.°08€E
¢1'89¢€€
VT'GGEE
LTCveE
(OTAL YA %
V2 9T€EE
€9°E0EE
L6°06¢€
GC'8/¢E

10¥202
yOEZ0Z
edgz0z
rdelordr4
10£202
¥0zZ20z
QYA
z0zzoe
102202
¥OT20Z
01202
201202
101202
00202
00202
200202
100202
7OB6TOZ
06102
206102
106102
¥08TOZ
08102
208102
108102
¥OLT0Z
€0.102
r{e VA4
102102
¥0O9TO0Z
09102
209102
109T0C
¥OSTOZ
€OST0C
Z0ST02
TOST0C



eT'T
€TT
[AM"
oT'T
80T
L0'T
90T
90'T
L0'T
80T
oT'T
[4"
aT'T
9T'T
LTT
LTT
LTT
8T'T
8T'T
8T'T
8T'T
8T'T
6T'T
0c'T
12T
ccT
AN
STAN )
LZT
0€T
ceT
ve'T
GeE'T
9€'T
9€'T
9€'T
9¢€'T

V. 19Ty
60°95TY
1444474
18°CETY
14144
08'60TY
25'860v%
8.°.80Y%
TT°LL0¥
8€'990Y
€9°G50¥
08t 0¥
T6°€E0Y
18¢cov
LETTOY
18°666¢€
02'886¢
¢9'9.6€
90°996¢€
67°€G6E
¢6'Tv6E
¢'0E6E
16°8T6¢€
87°L06¢E
T0'968¢€
Y¥'v¥88¢
28'¢/8¢€
8T'T98¢
0S'6¥8¢€
6/°LEBE
28'Ge8E
T9'ET8E
9T'T08E
¥S9'88.L€E
¥8'GLLE
TT°€9.L€E
0v°'0S.€E

z0gg0z
TOEE0C
rOZE0T
e0zeoe
z0ze0z
10202
0102
0102
z0t1E02
TOTE02
0002
€00e0C
z00g0Z
10002
706202
06202
z06202
106202
¥08zZ02
08202
z08202
108202
01202
e€0.L202
z0.1202
102202
09202
09202
z09202
109202
¥0SZ02
elerdor4
205202
105202
7Or20Z
0} 74
40} A4



T€T
0€'T
8¢'T
9C'T
veT
STAN)
veT
AN
12T
8T'T
aT'T
V1T
€TT
eT'T

SC'T1SEY
90°LEEY
c6'ecey
¥8'80EY
6.'v62Y
05’182y
G2'89¢vy
[ARCISTAY
erevey
€L°8¢¢ey
18'GTcY
ceency
SC'16TY
Sv'6.L1v

709g0Z
€09£02
z09¢€02
109£02
7OS5e0Z
e0se0Z
z0se02
10S£02
yOvre0e
eOve0e
z0ve0e
TOV€02
yOEE0T
edegeoe



Attachment E;: SANDAG Comment Letter to SDG&E on 10-Year Plan
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Energy ‘-P:"orking Group
January 25, 2007

September 8, 2006 File Number 3003000

M. William Reed

Senior Vice President, Regulatory and Strategic Planning
San Diego Gas and Electric Company

8306 Century Park Court, Suite 41D

San Diego, CA 92123-1530

Dear Mr. Reed:

SUBJECT: SANDAG Recommendations on SDG&E's Long-Term
Procurement Plan

The 5an Diego Association of Governments Energy Working Group (SANDAG
EWG), in cooperation with SDG&E, has had the opportunity to raise questions
about and collaborate on future SDG&E energy resource planning and
procurement policies. Following an extensive fact-finding project with
stakeholders from businesses, environmental groups, and local governments,
SANDAG has developed policy guidelines and recommendations for SDG&E to
use in moving toward the goals of the San Diego Regional Energy Strategy
2030 (RES), which favors a balanced approach to energy policy issues. These
recommendations are to offer guidance to SDG&E in its mandated Long-Term
Procurement Plan (LTPP) submittal to the state.

The RES was written by a regional stakeholder group formed as a product of
the Regional Energy Infrastructure Study (REIS), prepared in 2002. For over a
year, these stakeholders held meetings and reached consensus on the goals for
the San Diego region's energy policy. The RES's short-term guantitative
assumptions were ultimately voted on and adopted by the SANDAG Board of
Directors in 2003 as an energy planning toal for the region. The SANDAG
Board also voiced its commitment to revisit the longer-term goals of the RES as
needed.

The SDG&E LTPP serves as a roadmap for how the utility plans to address
San Diego's resource needs for the next 10 years. In SDG&E's LTPP filing,
SANDAG locks for carefully thought out, long-term goals that satisfy a
number of concerns, rather than offering quick fixes for the region’s energy
shortfalls. With raspect to renewalbles and distributed generation procurement
goals, SDGE&E's goals should be aggressive in the short-term, building up to
more aggrassive goals in subseguent years.

The following are SANDAG's policy recommendations for SDG&E to consider

and implement in its long-term planning, including its upcoming LTPP filing to
the California Public Utilities Commission (CPUC).

3z



. Focus on California’s preferred loading order

. Evaluate technologies’ costs and benefits

. Support renewable energy technologies

. Support distributed generation technologies
. Support in-region generation

Focus on California’s Preferred Loading Order

One of the RES Guiding Principles states that, “Energy efficiency and demand management
programs will be preferred over the development of new fossil fuel generation resources.” In its
procurement activities, SDG&E must follow the state-approved loading order, which gives highest
priority to energy efficiency and demand response when planning for the state’s energy future.
These energy-saving measures are followed in priority order by renewable energy and distributed
generation, conventional large-scale generation and transmission respectively.

The state’s top priorities must also be SDG&E’s. The LTPP submittal should clearly demonstrate how
the utility is meeting or exceeding the state-mandated energy-saving targets for energy efficiency
and demand response followed by renewables and distributed generation. Information imparted to
the public should be as accurate, complete, and understandable as possible.

Evaluation of Technologies’ Costs and Benefits

Other RES Guiding Principles emphasize an energy supply portfolio that is diversified, cost efficient,
environmentally sound, self sustaining, secure, and reliable. A planned approach for procurement
should involve developing metrics for evaluation of prospective conventional and renewable
technologies. Scoring criteria for each technology should include, but not be confined to, the
following:

. Cost-effectiveness to ratepayers-All technologies that are selected by SDG&E for their long-
term plans need to ensure the costs incurred by ratepayers on a project do not increase their
bills unduly or unreasonably, if at all.

. Cost-effectiveness to systems-Projects that are selected by SDG&E should not propose higher
than reasonable costs to be expended to develop needed technologies.

. Role in global warming-Projects should advance the state toward baseline GHG emission
standards, e.g. the Governor’s Executive Order S-3-05, which states specific reduction goals for
California and Assembly Bill 32, which passed the legislature in August 2006.

. Community economic impact-A broader set of guidelines reviewing costs related to pollution
mitigation, health risks, aesthetic impacts, jobs, etc.

. Sensitivity to gas supply risk-When determining the cost of a project, SDG&E should take the
cost and projected price volatility of natural gas into consideration as a component of the
total cost for the project.

In project evaluation, SDG&E has noted that it already favors those projects that have the least
environmental impact, that have the ability to meet specific reliability timelines, and that are the
most cost-effective. SANDAG’s goal is to recommend enhancements to this procurement procedure
to ensure a more open and transparent process. The utility’s request for proposals (RFP) should
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provide prospective developers with the information they need to submit relevant projects to meet
San Diego’s resource needs. After completion of each bid process, SDG&E could alert all bidders as
to why their proposals were accepted or rejected. This could continually improve the solicitation
process and quality of bids.

Support for Renewable Energy Technologies

. The RES goal #3 states, “Increase the total electricity supply from renewable resources with an
emphasis on in-region installations,”* and includes a target of 50 percent of those renewables
from in-region. Therefore, it is imperative that SDG&E supports all economically and
technically feasible renewable energy technologies. This is especially true for rooftop
photovoltaic systems and central plant solar, wind, and geothermal systems as mentioned in
the 2005 study: Potential for Renewable Energy in the San Diego Region.

. In order to achieve the state’s Renewable Portfolio Standard (RPS) goals, SANDAG supports the
establishment of in-region “renewable energy parks” and the streamlining of the permitting
and transmission process for access to these parks. This measure could effectively intensify
interest in renewables in the region. In addition to large-scale projects, this could promote
research, development and demonstration (RD&D) projects by greatly expanding the amount
of renewable technologies available to study within the San Diego region. RD&D could include
next generation renewable technologies as well as studies on the maturity of existing
technologies, like fuel cells and combined heat and power (CHP) systems utilizing renewable
fuel. These measures will produce vital information for SDG&E and other decision-making
bodies that shape energy policy, and will reflect an accurate picture of the energy sources
available and their associated costs.

. In addition to this goal, locally placed renewables within and outside of renewable energy
parks should be incentivized prior to providing incentives for out-of-region renewables. As
part of any RFP bid evaluation, SDG&E should include significant weighting for renewable
projects.

. Another issue gaining importance for renewable energy development is ownership of credits
that contribute to the state’s RPS goals. The CPUC is currently addressing this complex issue for
the entire state. Once the CPUC establishes which resources can be counted toward the
utilities’ RPS goals with Renewable Energy Credits (RECs) and which cannot, SANDAG can
revisit how this may or may not impact our regional renewable goals.

Support for Distributed Generation Technologies

RES goal #4 addresses the desire to increase the amount of distributed generation in the San Diego
region. This is an area where there has not been significant progress toward the RES goal. SANDAG
supports efforts to more aggressively reach the distributed generation target of 12 percent of peak
demand by 2010, and recommends that SDG&E also take additional steps to reach this goal.
Measures can include supporting the continuation of the Self Generation Incentive Program (SGIP),
which provides incentives for distributed generation (DG) projects. (This program is currently
scheduled to sunset December 31, 2007.)

Another measure can be an assessment of any barriers in the utility’s rate and tariff structures
available for end-users who are interested in taking advantage of distributed generation. For

! Energy 2030: The San Diego Regional Energy Strategy, May 2003, www.sdenergy.org
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instance, the noncoincident peak demand tariff may be cost prohibitive for clean onsite DG use.
Although these measures may not directly correlate to the long-term procurement plan filing,
SANDAG would appreciate added attention to be given to enhancing the role of distributed
generation in the San Diego region. SANDAG, through its Energy Planning program and the EWG, is
poised to work with SDG&E and regional stakeholders in this area, both on technology
development and on regulatory efforts.

Support In-Region Generation

With regard to renewable and nonrenewable electric generation in the region, SANDAG requests
that all cost-effective and viable large-scale in-region generation projects be considered in SDG&E’s
procurement plans. RES goal #2 calls for achieving and maintaining capacity to generate 65 percent
of summer peak demand with in-county generation by 2010.

Sunrise Transmission Project to be Addressed Separate from these Recommendations

RES goal #5 calls for an increase in the transmission system capacity as necessary to maintain
required reliability and to promote better access to renewable resources and competitively priced
supply. The transmission grid provides for a number of functions, including providing access to out
of region power, improving fuel diversity (in particular, renewables), providing access to broader
supplies in the market that can help lower and stabilize electric prices, and improving system
stability and reliability. These benefits need to be balanced with the fact that siting issues for new
transmission lines are often contentious and difficult to achieve due to the large number of parties
that are affected by such projects (e.g. visual impacts, potential impacts on property values,
concerns for the impacts of electric and magnetic fields). Subsequent to this letter, SANDAG will
review the Sunrise Powerlink as it correlates to all aspects of the RES, including the impact on
in-region renewable and nonrenewable generation.

We look forward to reviewing your draft submittal of the LTPP prior to your filing with the Public
Utilities Commission. We also would like to thank you for the occasion to participate in the LTPP
process as a planning partner, and look forward to an ongoing collaborative relationship in this
realm.

Sincerely,

MICKEY CAFAGNA
Chair, SANDAG Board of Directors

MC:RR:dd
cc: Commissioner Michael Peevey, CPUC

Administrative Law Judge Carol Brown, CPUC
Senator Christine Kehoe, Chair, Senate Energy, Utilities and Communications Committee
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Attachment F: Summary of Strategic Energy Assessments for San Diego Region

1. Energy Parks to Balance Renewable Energy in San Diego Region
(R. Caputo, B. Butler, July 2007)

The current regional energy goal in San Diego is 40 percent renewable electricity by 2030, and
having 50 percent come from within San Diego County. In-county land availability is fractured
with sizes less than 200 acres at a site. To use this in-country resource, from 50 to 150 smaller
solar plants would be required to match the power of one large desert plant. The concept of
“energy parks” was suggested to overcome this barrier to in-county renewables and would allow
multiple plant sites to be readied for construction and placed in a renewable energy land bank.

A new 64 MW parabolic trough plant by Solargenix is under construction in the Eldorado Valley
Solar Energy Park created by Boulder City, Nevada. This is the first solar energy park created in
the southwest. We have used this as a model for the Renewable Energy Parks proposed for San
Diego County.

Concentrating photovoltaic systems (CPV) are making significant strides. A prototype 1 MW
plant was built by Amonix for Arizona Public Service has been operating for several years, and a
second 1 MW plant is being built by Sharp for Nevada Power. Concentrations of 400 to 1000
suns are used and cell efficiencies of 28 to 40 percent are achieved, with solar to AC electric
efficiencies of 18 to 25 percent.

Flat plate photovoltaics (PV) are used on or near buildings. This is the only distributed solar
technology considered and it holds great promise especially because of the recently enacted
California Solar Initiative (CSI) program. The California Energy Commission goal for all of
California is that 3,000 MW on-site PV be in place in 10 years. For the San Diego region, about
10 percent of this is expected. At the present time, about 30 MW of on-building PV existsin San
Diego.

The more remote eastern half of San Diego County is the suggested region for the smaller
concentrating solar plants (CSP) that would not require transmission lines to bring the power to
the urban center. First of all, what are the characteristics of the available land?

The best match between the smaller (<200 acres) parcels of rolling land in the rural eastern part
of San Diego County and the four CSP technologies, is the dish-Stirling and the CPV systems. If
10 percent of the total available land is used as the technical potential of this resource, then
20,740 acres are available. This translates to a technical potential close to 4,000 MW. This is
significant since the current peak power demand of the San Diego region is 4,500 MW and the
peak load (air conditioning) occurs when the sun is most intense.

The major assumption that this analysis rests on is the creation and vigorous implementation of
renewable energy parks with-in San Diego County. It is unlikely that solar energy plant
contractors would willingly attempt to site over 1,100 MW of capacity sprinkled over 50 to 150
sites. They would rather pick one or two desert sites to accomplish this and let others worry
about constructing transmission lines to the city. The difficulty of about 100 sets of siting would
deter all but the very strong hearted.



The energy park idea is to remove most of the initial barriers to small power plant siting. This
would involve the plant site to be chosen, the land to be purchased or leased, the zoning changes
arranged, the local, county, state and federal (if needed) approval process to be started along with
“generic” environment impact assessment. The local grid connection and other utilities would be
arranged and the site readied for start of plant construction. This site would be put in the energy
land bank and thus made available for rapid plant startup when the date was established for the
needed power and the local utility sought to sign a power purchase agreement with a power plant
builder.

This 50/50 goal was generated by SANDAG. SANDAG has as it members all 19 local political
entities in San Diego County. The proactive support of the separate political entities that make
up the SANDAG board, by streamlining their internal procedures, would make a major
contribution to bringing this concept to life.

A two step approach is recommended. The first step would be taken by the local political

entities (some of the 19 local jurisdictions in San Diego County) to streamline their evaluation
and approval process to expedite the processing of the 100 or so small power plants. The second
step is for San Diego County to contribute to the up-front costs for studies and the land acquisition
or lease. The second step could also be taken by SANDAG to petition the CPUC to support the
renewable energy park concept and establish the procedures to authorize and allow funding of all
the activities needed to create the energy park.

2. Creating a Sustainable Economy — San Diego/Tijuana Case Study
(Jim Bell, 2" edition, March 2007)

Jim Bell is a sustainable resource planner who has been heavily involved in energy planning in
the San Diego area for many years. The second edition of his book “Creating a Sustainable
Economy and Future on Our Planet - San Diego/Tijuana Region Case Study” was published in
March 2007. Mr. Bell’s analysis emphasizes the development of a sustainable local energy
economy through maximum use of commercial and residential PV systems. The main elements
of his analysis for achieving energy self-sufficiency are described in the following

paragraphs.

“Our region is so rich in renewable energy resources that we could easily become energy
self-sufficient even without energy-use efficiency improvements. For example, even with
zero efficiency improvements, San Diego County could be self-sufficient for electricity by
2050 if 34 percent (48 square miles) of the 140 square miles of county land projected to be
covered by roofs and parking lots in 2050 were covered by photovoltaic (PV) systems.

For comparison, in 2005, an estimated 110 square miles of county land was already covered
by roofs and parking lots.

With a 40 percent increase in PV efficiency only 20 percent (29 square miles) of the county’s
roofs and parking lots would need to be covered for the county to be self-sufficient for
electricity through 2050. Without efficiency improvements, covering 86 percent (121 square
miles) of our county’s projected 140 square miles of roofs and parking lots in 2050 with PV
systems would produce enough electricity to replace all the imported energy projected to be
used in San Diego County in that year. With a 40 percent increase in energy use efficiency,



only 52 percent (73 square miles) of the county's roofs and parking lots would need to be
covered with PV systems for San Diego County to be self-sufficient for all energy sources
through 2050. Coupling a 40 percent improvement in efficient energy use with covering 100
square miles of roofs and parking lots with PV systems, the county would become a large
energy exporter. An additional 37 square miles of PV production at $0.10 per kwh would
bring in $1.8 billion per year of revenue.

At $0.10 per kWh, regional energy self-sufficiency in 2002 would have kept about $7 billion
in San Diego/Tijuana region, $5.2 billion in San Diego County alone. According to economic
multiplier theory, adding $7 billion to our local economy each year would increase local
yearly economic activity by $14 billion.”

3. Green Energy Options to Replace the South Bay Power Plant
(Local Power, February 2007, prepared for Environmental Health Coalition)

The Green Energy Options (GEOs) are three electric energy portfolios designed to meet three
different levels of capacity replacement for the South Bay Power Plant. They address a range of
possible regional needs and provide a range of investment options. The current power plant
supplies electricity in the period of high demand during the day and early evenings, and the GEO
portfolios are designed to meet that same requirement. Each GEO portfolio includes diverse
technologies in order to avoid “putting all eggs in one basket”.

The GEOs provide three levels of capacity replacement relative to the current 700 MW

power plant. The nominal capacity of the GEO options range between 660MW and 1,150 MW,
but this translates into a smaller equivalent capacity for the purposes of replacing the

existing plant. This is because some renewable technologies, mainly wind power, only produce
electricity part of the time. But the wind resource is given a boost relative to its otherwise
intermittent nature, since one portion of the wind power is delivered to pump water uphill into a
reservoir during the evening so it is available the next day to power generators when demand for
electricity is high. Nearly all the rest of the portfolio’s generation capacity is considered to be
able to carry its weight in electrical system support, without any greater degree of help than other
types of electrical generation routinely receive. This rating, called the Effective Load Carrying
Capacity, is a product of the full capacity of the power generation equipment and the availability
of the energy resource. In the case of wind, studies have shown that the lowest “carrying
capacity” for actual major California wind farms is about 25 percent. We have been even more
conservative, and assumed that only 20 percent would “count”.

The targets are established as meeting 50 percent, 70 percent and 90 percent of the current South
Bay Power Plant’s capacity for supplying power during the hours of peak demand. Thus the
portfolio is designed to meet the same needs and have similar functionality to the existing plant,
though with a number of extended capabilities that the current plant does not have. For instance,
the pumped storage plant can respond nearly instantly to changes in demand for electricity, a
factor that can be critical during a power emergency. A summary of the energy replacement
options for South Bay are provided in the following table:



Summary of Energy Portfolio Replacement Options for South Bay
50 percent 70 percent 90 percent

Facility MW GWh MW GWh MW GWh
Wind farm 150 460 325 990 400 1,200
Pumped water storage 60 250 90 250 150 420
Concentrating solar 160 450 160 450 160 450
Natural gas peaker 90 250 190 530 240 670
PV 20 30 20 30 20 30
Peak demand reduction 20 35 20 35 20 35
Transmission -- -- -- -- -- --
Replacement target (MW) 350 490 630
Electricity generation (GWh) 1,270 1,960 2,270
Ave. peak power cost (¢/kWh) 8.7-10.4 8.4-10.8 8.5-10.3

Community Choice Aggregation (CCA) is the best approach to eliminating the need for power

generation at the South Bay site. CCA would enable a full range of options, including transmission

of power. If Chula Vista forms a CCA or builds a power generation facility, it may elect to
obtain transmission services within or outside Chula Vista, by acquiring access to existing
transmission capacity, arranging with SDG&E to provide transmission access, pursuant to
Federal Energy Regulatory Commission (FERC) Order 888, or arranging to purchase
transmission services from another party such as a tribal government. No option would require
adding transmission lines leading outside the county, and all would make use of existing

transmission pathways.

In addition, Chula Vista and a number of potential public partners may issue municipal revenue
bonds (“H Bonds”) to finance renewable energy and conservation facilities.

A critical facet of the GEO options is to include local power resources that require little or no
transmission facilities to deliver the power to customers. Chula Vista and the San Diego County
region offer opportunities to develop a variety of green energy resources. These opportunities
include solar energy, energy conservation, and cogeneration, in coordination with parties
interested in participating in the development of the facilities and/or the purchase of power from
such facilities. Where transmission of electricity is required, the GEO options have sought to
ensure that existing transmission corridors can be used, to avoid most of the expense and
environmental impact of any new facilities. The GEO options are also designed to reduce the
need for importing renewable power, and natural gas, from outside the county.

Photovoltaics (PV) on Chula Vista rooftops, energy efficiency, demand response may be
fundable with existing ratepayer revenue if a CCA is formed and would be facilitated by
submitting a request to administer the funds to the California Public Utilities Commission.

Other distributed generation may be undertaken within the City under a CCA or a revenue bond
funded (“H Bond”) program, and Chula Vista may invest General Funds in renewable energy
projects for non-CCA customers if the City wishes to operate the plant as a public enterprise.

Renewable and conservation facility assets will retain their market value and generate revenue
after the revenue bonds or other financing are repaid, in some cases for decades, offering both



returns on public investment and very low cost energy for local government, residents and
businesses.

4. Potential for Renewable Energy in the San Diego Region
(San Diego Regional Renewable Energy Study Group, August 2005,
www.renewablesg.org)

The purpose of this study was to estimate the size of the regional renewable energy resource base
and the approximate cost of renewable energy power generation. The projected regional
renewable energy technical potential is summarized in the following table:

Region’s Renewable Energy Technical Potential in 2020"

SOLAR PV - Fommermal and SOLAR - Concentrating Solar Power WIND
Residential (CSP)
Capacity (MW Energy Capacity (MW
AC) (GWh} AC) Energy (GWh Capacity (MW) Energy (GWh)
SD County 4691 10224 | SD County 2,900 5,080 SD County & Parts of Imperial County and
Northem Baja California, Mexico
'E”P'E”“' 29,000 50,808 1,650 - 1,830 4,530 - 5,020
ounty
BIOMASS (SD County) SMALL HYDRO GEOTHERMAL
Energy
Capacity (MW) (GWh) Capacity (MW) Energy (GWh) Capacity (MW) Energy (GWh)
Landfill SD County Sz b Imperial
i 72 505 Imperial 86.5 152 by 2,500 22,000
County )
Other . Mortham _ - Northemn
Biomass 75 525 Baja CA. 75 131 Baja CA, 840 6,000
Mexico Mexico

The SDG&E system peak demand for 2004 was 4,065 MW. Total energy requirement in the
region, include customers served by SDG&E as well as other energy providers, was 20,578
GWh.

The estimated peak demand technical potential of residential and commercial PV in 2010 is
4,400 MW, with an annual energy production of approximately 6,600 GWh. The estimated peak
demand technical potential of residential and commercial PV in 2020 is 4,700 MW, with an
annual energy production of approximately 7,000 GWh. This PV estimate does not include the
technical PV potential of parking areas and parking structures. The technology potential of CSP
technology in more rural areas of San Diego County was estimated at 2,900 MW and 5,000
GWh.

Solar trough was the only concentrating solar power (CSP) technology evaluated. There are 354

MW of solar trough CSP plants in operation in California. Dish Stirling, the CSP technology that
SDG&E has contracted for in Imperial Valley, was identified as a pre-commercial technology in

the report and was not evaluated for that reason.

! San Diego Regional Renewable Energy Study Group, Potential for Renewable Energy in the San Diego Region,
August 2005, Executive Summary, p. 5.






Attachment G: California Statewide 2005 Electricity Usage During Peak Periods
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Percentage
Megawatts of Tnta?
Commercial Sector 20,907 39%
Air Conditioning 7,690 14%
Cooking 120 0%
Exterior Lighting 63 0%
Hot Water 153 0%
Interior Lighting 6,171 11%
Office Equipment 277 1%
Other 3,489 6%
Refrigeration 978 2%
Space Heating - 0%
ventilation 1,967 4%,
Residential Sector 21,765 409%p
Air Conditioning 11,154 21%
Cooking 1,187 2%
Dishwasher 331 1%
Domestic Hot Water™ 300 1%
Dryer 1,196 2%
Freezer 377 1%
Miscellaneogus™™* 3,568 7%
Pools & Spas™™* 995 2%
Refrigeration 1,827 3%
Space Heating - 0%
Television, Video, Satellite 544 1%
Washer 135 0%
Waterbed 153 0%
Industrial Sector 7,415 14%
Assembly 3,615 7%
Process 2,906 5%
Other 893 2%
Agricultural Sector 1,959 49/
TCU & Street Lighting 1,973 407
Statewide Total 54,020 100%
* Includes sfamdhw, mfamdhw, soldhw, and soldhwp
** Lighting, fans, electronics
*=* Includes pool heat, pool pump, spa heater, spa pump, and solar pool pump
Source: Demand Analysis Office, California Energy Commission







Attachment H: Thermal Energy Storage Description

Thermal Energy Storage

Thermal energy storage (TES) systems shift energy usage to a
later period to take advantage of cheaper time-based utility
rates and/or to reduce overall energy demand. In California, the
primary use of thermal energy storage is for cool storage since
summer air conditioning is the dominant electric load. Cooling
storage mediums of choice are water, ice, and eutectic salts.
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TES systems produce chilled water (or ice) during the night and
store for use during the day.This allows central plant equipment
to operate at night when energy is readily available, cheaper,
and the chiller equipment can run more efficiently. By doing so,
buildings can reduce peak demand on the electrical grid and
decrease their electrical usage and demand costs.

Benefits of Thermal Energy Storage:

@ Reduce peak demand

6 Decreased electric usage and demand costs.

6) Increased central plant redundancy

O Reduced emissions from inefficient peaker plants

8 Reduced chiller plant size and corresponding infrastructure
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These two graphs show electrical load profiles for similar buildings with
and without Thermal Energy Storage.The graph on the left represents a
building without TES. The graph on the right represents a building with
TES, where all the ice making is done at night, during off-peak hours.






SDGF 2007 Energy-Efficiency
(& Sermpra Energy uy Rebates for Your Home

When shopping for a new appliance or considering a hom