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1. Introduction 

My testimony addresses the testimony submitted by the California Independent System 
Operator (CAISO) in R. 12-03-014 on May 23, 2012.' ' 

Before discussing my comments related to CAISO's testimony, I will summarize my 
experience and qualifications. I began my career converting Navy and Marine Corps 
shore installation power plants from oil-firing to domestic waste, including woodwaste, 
municipal solid waste, and coal, in response to concerns over the availability of imported 
oil following the Arab oil embargo. I am a registered professional mechanical engineer in 
California with over 25 years of experience in the energy and environmental fields. I 
have permitted five 50 MW peaking turbine installations in California, as well as 
numerous gas turbine, microturbine, and engine cogcncration plants around the state. I 
organized conferences on permitting gas turbine power plants (2001) and dry cooling 
systems for power plants (2002) as chair of the San Diego Chapter of the Air & Waste 
Managcrncnt Association. 

I am also the author of the March 2 ;y Area Smart Energy 2020 strategic energy 
plan. This plan uses the zero net energy building targets in the California Em 
Efficiency Strategic Plan as a framework to achieve a 60 percent reduction 
emissions from Bay Area electricity usage by 2020. I authored the October 2uu / strategic 
energy plan for the San Diego region titled "San Diego Smart Energy 2020." The plan 
uses the state's Energy Action Plan as the framework for accelerated introduction of local 
renewable and cogcncration distributed resources to reduce greenhouse gas emissions 
from power generation in the San Diego region by 50 percent by 2020. I am the author of 
several articles in Natural Gas & Electricity Journal on use of large-scale distributed solar 
photovoltaics (PV) in urban areas as a cost-effective substitute for new gas turbine 
peaking capacity. I currently serve on the San Diego Environmental and Economic 
Sustainability Task Force. The mission of the task force is to produce a Climate 
Mitigation and Adaptation Plan for San Diego. I have a B.S. in mechanical engineering 
from Duke University and an IV in environmental sciences from the University of 
North Carolina Chapel I lill. My resume is attached as Exhibit A to this testimony. 

Background Relevant Requirements 

California law now requires tha rcent of retail electricity sales arc procured from 
renewable resources by 2020. It also sets a requirement of 20 percent of sales from 
renewablcs in 20S3 and 25 percent in 2016. This 33 percent renewable portfolio standard 
(RPS) is one of the highest in the nation. California's initial RPS, which was established 
in 2002, set a RPS of 20 percent of retail electricity sales by 20 i 7. In 2006, the target date 
was accelerated to 2010. Then-Governor Schwarzenegger signed an executive order in 
2008 setting a new RPS target of 33 percent by 2020. On April 12,2011, Governor Jerry 
Brown signed the "cent RPS requirement into law. 

CAISO served an addendum to its testimony on June 19, 2012. Due to the short time frame, I have not 
been able to fully analyze the addendum in this report. 
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California's Asscm climate action legislation, the California Global 
Warming Solutions Act, was -passed into law in 2006. landatcs that California 
rediu fissions to 2000 levels by 2010, to 1990 levels by 2020, and reach 80 
percent below 1990 levels by 2050. 

The California Air Resources Bog the lead agency tasked with 
implcinentii' The December 2008 AB 32 Scoping Plant developed by CARB 
proposed the following; targets related to energy; 1) reduce demand by 32,000 GWh via 
energy efficiency measures, 2) add 4,000 MW of combined heat and power to displace 
30,000 GWh of conventional generation, 3) reduce natural gas consumption by 800 
million therms via energy efficiency measures, 4) add 200,000 solar hot water heaters in 
compliance with I i achieve . "cent RPS by 2020, 6) achieve one million 
solar roofs, 3,000 MW, by and 7) implement a CCA cap-and-tradc program A 

Consistent with the State's focus on renewables and greenhouse gas reduction, California 
has instituted an Energy Action Plan, which establishes the electricity resource priority 
list, or loading order, that defines how California's energy needs are to be met. Energy 
Action Plan / was published in May 2003f The CEC and the California Public Utilities 
Commission (Commission) developed the Energy Action Plan to guide strategic energy 
planning in California. The loading order is summarized in Table 1. 

Table 1. Energy Action Plan Loading Order 

1. Energy efficiency, including onsite renewable generation, and demand response 
2. Renewable energy 
3. Combined heat and power 
4. Utility-scale natural gas-fired generation 
5. Transmission (as needed to support other elements) 

The Plan is explicit that rooftop PV is an element of energy efficiency standards for new 
buildings. Energy Action Plan I states that California should "[incorporate distributed 
generation, or renewable technologies into energy efficiency standards for new building 
construction." 

California law also requires utilities to file a procurement plan with the Commission. The 
plan is required to demonstrate that the utility, "to fulfill its unmet resource needs, shall 
procure resources from eligible renewable energy resources in an amount sufficient to 

ia Air Resource"! Board AB 32 , • Plan (Tier. 70083 nn 28,41 53 
i r ,n I i 'scope liln. I • f 21A" | I . , : i Is, a 

i- i in ii I,I in i apU I- i i'i ,i iblc for t! i i i 'in - • h rnia's 
... i i.a..i...iJ _ caDBuli II ' i flexibility u. M. i'1 • ell a. - ly 
ii i' i iii i ' i i - i i1 i , , is ,i ,,i '2 Climate Chang • • 1 • 

i 11 i , , , ' ' i, 2003) ' 
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meet its procurement requirements/'4 The plan is also required to demonstrate that the 
utility "shall first meet its unmet resource needs through all available energy efficiency 
and demand reduction resources that are cost effective, reliable, and feasible."3 The 
Commission recently confirmed that the "loading order applies to all utility procurement, 
even if pre-set targets for certain preferred resources have been achieved."6 

Governor Jeny Brown has proposed specific measures to meet California's energy goals. 
I Ic proposes through his Climate Strategy and Clean Energy Jobs Plan that a majority of 
the new renewable energy resources to be built in the state by 2020, 12,000 M'W of total 
of 20,000 M'W, be local renewable power.'' Approximately 3,000 MW of energy storage 
would be added to the grid to meet peak demand and support renewable energy 
generation under the Governor's Clean Energy Jobs Plan!' The Clean Energy Jobs Plan 
also calls for the addition of 6,500 M'W of new CHP over the next 20 years and 
substantial improvements in the energy efficiency of new and existing buildings. 

The Commission and the lOUs jointly developed the California Long-Term Energy 
efficiency Strategic Plan in 2008.* The Plan was updated in 2011.10* It calls for 25 
percent of existing homes to reach 70 percent reduction in energy usage by 2020, and 50 
percent of existing commercial buildings to reach zero net energy by 2030. The Plan 
also calls for a 50 percent reduction in air conditioning loads by 2020. Governor 
Brown's April 25, 2012 Executive Order B-18-12 calls for 50 percent of California state 
government commercial buildings to reach zero net energy." 

Major additional goals of the Plan are: 

lew residential construction will be zero net energy by 2020; 
icw commercial construction will be zero net energy by 2030; 
heney of heating, ventilation, and air conditioning systems will 50 percent 

by 2020 and 75 percent by 2030. 

The concept of net zero energy is shown graphically in Figure 1. 

' Pub. Ulil. Code § 454.5(9). 

,< |. hi ... 11 mm ;ion (CP'UC), Cot, . , n 12-01 -033 at pp. 18 21. 
• in i Pi i.' II i i i ' art Letter for I)Ri . . r. 25, 2012) p. 2 

i i hi' ,i. • i i, i1 - vernor Paper.pdt> [as of June 20, 20121; Governor 
, • , • '• . e 2010) 

I II v.ca.gov/doc I 1 11 i 1 1 of June 21, 2012) (hereafter Clean Energy Jobs 

(itivalent to 5 percent of peak load. 
,000 MW is 3,000 MW). 
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Figure 1. Graphical Representation of Net Zero Energy Concept 
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The Solar Hot Wafer and Efficiency Act of 2007 authorized a ten-year incentive program 
for solar water heaters with a goal of promoting the installation of 200,000 systems in 
California by 2017. This is an average installation rate statewide of 20,000 systems per 
year. By way of comparison, Germany has installed as many as 200,000 solar hot water 
systems in one year.'" A Petition to Modify D. 10-01-022 proposes to increase residential 
incentives for solar water heating by 100%, and commercial incentives by 30%. 

111. O's Resource Procurement Assumptions Do Not Account for Energy 
siiey, Demand Response, and Energy Storage and Do Not Properly Account 

.,,M§trIbiJte€l Generation and Combined Heat and Power. 

A. CAISO Should Have Included More Energy Efficiency. 

In its May 23, 2012 testimony, CAISO considered no uncommitted energy efficiency in 
its modeling.'3 By not having considered energy efficiency, CAISO's results are 
inherently conservative and call for greater MW than what will actually be needed. 

In the 2010 LTPP, the Commission used an uncommitted EE assumption of 2,648 M'W 
for SCE in all scenarios considered.14 This value was based on the mid-case results from 

"" Powers, Bay Area Smart Energy 2020 (Mar. 2012) p. 164. 
See Response of CAISO lo Tie Second Pet of Data R contests of the California Environmental Justice 

. 3: Response of CAISO to the California 
• n' i M' i ! I in' it-1 . ml... I'M r i Requests 1"), Response lo T .. . No. 1: 

i i -i I . v- i1 . I. ,ii i i, I ..wtice Alliance Data Request i i el 
lie II - - i '!• I • ..... I . i to. 3; Response of CAISO to f r i set of 

Club Requests 1"), Response lo Request No. 
i In" a i1 . Ilr i . II. ii.. 1.1 i ests and resnortses, CAISO did ineltt.de some 

•' i I. W' i in i' - 1 i .1 a . , .1 II p... i 1.1 i. j the precise amount 
mnted for. The addendum 
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tt 009 Integrated Energy Policy Report (IEPR), which includes that last 
adopted uncommitted energy efficiency forecast by the CEC. The CEC's 2009 
uncommittc* recast was also conservative. For instance, it did not include industrial 
program savings. Also, it relied on the low realization scenario in California' -old 
EE Strategics ii , )." The t'«. IS initiatives relate to new construction and heating, 
ventilation, and air conditioning.16 

Since this assumption was developed, the CEC published the 2011 IERP. The 2011 
IERP found the lOUs saved approximately 3,770 MW and 4,610 MW in 2009 and 2010 
respectively.1' For uncommitt the 2011 IERP found that: 

By 2022, consumption in the mid-demand case would be reduced 3.3 percent if 
adjusted by the low savings scenario and 6.2 percent using high incremental 
uncommitted savings. For peak, the reductions range from 4.3 percent to 9.5 
percent.18 

As discussed by Julia May, CAISO should have included the percentage of uncommitted 
EE attributable to the LA Basin in its estimate.19 The LA Basin is approximately 79% of 
SCE's total load 20 

In addition, as an example of more recent uncommitted EE estimates, in December 2011, 
the CEC staff released the Achieving Cost-Effective Energy Efficiency for California 
2011-2020 final report, which summarizes utility progress and recommends 
improvements for publicly-owned utility (POU) efficiency efforts.21 The report shows 
that the PC)Lis reported 4.607 GWh of annual energy savings and 837 MW of peak 
savings for 2010, which exceeded the Commission's 2010 savings goals for POUs of 
2,276 GWh and 502 MW." 

projection of the effect of achieving cost-effective energy efficiency measures 
statewide prepared in 2007 and is shown in Figure if' This projected pre-dates the more 
ambitious energy efficiency goals in the Energy Efficiency Strategic Plan. IT 

"CP' *, • l()-()5-(h • , , • , 
(Part • 1 .. , • I . 3,2016 • I it -I 1 1 - • it I * • I jas 
Of Jill" " •• I'"- !' r 3r>» NU|T|,. II .|j, I |. |. ,1... "• II ..Ml, aiuO.i, IU.I , ). 
15 CPUC, supra. Scoping Memo in Rulemaking 10 05 006, Attachment 1, at p. 10. 
1 f • v Policy Initiatives 
R Am 2010) p. 31 32; see 
C " • mm ' i!.'_ LL_ Sr:,Dl,uu ' 
1 .,i •• )p. 53 
<1 II , M' - 1- I- ' • 00 2011 001/CEC 100 2011 001 CMF.pdfr jas of 

18 2011 IERP at'p. 112. ' 
Requ- i ' " xiaie. Response to Request No. 3. 

• June 25, 201 ,• : i Report of Julia May on behalf of CEJA in R.12 03 014. 
/ IEPR, supr: i , .. 

y Ibid. 
CEC, Achieving Alt Cost Effective En ciencyfor California (Dec. 2007) p. 103, Figure 38. 
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projected an absolute rate of decline in electricity demand due to achieving all cost-
effective energy efficiency is about 10,000 GWli every four years from 2013 forward. 

Figure 2. Projected Absolute Decline in California Electricity Demand if All Cost 
Effective Energy Efficiency Is Achieved 
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There are a host of EE programs and measures being implemented by lOUs in California. 
EE is also a key component of state environmental policies, such as the loading order and 

rtmpltance. While CAISO has argued that it is too difficult to estimate the exact 
level of EE in effect in 2020, it will certainly be more than the 0 MW CAISO has 
assumed.24 

Any EE assumptions must consider the Energy Efficiency Strategic Plan. This Plan has 
been cited as one of the Commission's main methods of meeting it als.23 In 
addition, other recent statewide policies are mandating greater energy efficiency 
measures. In particular, Governor Brown's April 25, 2012 Executive Order B-18-12 calls 
for half of California state government commercial buildings to reach zero net energy by 
2025.26 " " " ' 

A major element of the state's Energy Efficiency Strategic Plan is to advance residential 
and small commercial heating, ventilating, and air conditioning systems to ensure optimal 
equipment performance. As noted, the Plan targets a 50 percent improvement in 
efficiency of heating, ventilating, and air conditioning systems by 2020, and a 75 percent 

See CEJA Requests 1, Response to Request No. I; CEJA Requests 1 Update, Response to Request No. 3: 
CFJA Remiests 2, Response to Request No. 3: Sierra Club Requests 1, Responses to Request Nos, 6, 11, 

f CEC, Final Opinion on greenhouse gas Regulatory Strategies 
:nergy.ca.gov/2008publications/CEC 100 2008 007/CEC 100 2008 007 F,PDF>, jas of June 

iv Order B 18-12, supra, ["State agencies shall also take measures toward achieving Zero 
...r 50% of the square footage of existing state owned building area by 2025"). 
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improvement by 2030. Air conditioning loads are the cause of over 30 percent of 
California's total peak power demand in the summer. Meeting this air conditioning load 
is a primary driver behind procurement of additional high-cost generation, transmission, 
and distribution resources.2' 

Like the rest of California, a significant portion of SCE's peak load is attributable to air 
conditional loads. SCE can and should expect a significant decrease in this load, at a 
minimum, due to energy efficiency advancements. This significant decrease is not 
considered by the uncommitted energy efficiency value that the Commission assumed in 
the 2010 LTfi'fi because the Commission's 544 MW assumed the low BBEES as 
discussed above, and that value is based on only accelerating penetration of an older 
technology, SEER 15 central air conditioning units.28 

The average SE ing for in-use central air conditioning units in California is 
approximate 0, not the 2006 federal minimum standard of SEER 13 for new 
units.29 Competitively-priced central air conditioning units with ratings as high as SEER 
21 and greater are commercially available. There is about a 20 percent installed price 
difference between a SEER 13 or 14 unit and , ,R2i unit. An inc al energy 
efficiency improvement of nearly 30 percent is realized by selecting <• 21 unit over 
SEER 13 when compai : ! i .seeasef0 

The difference in the installed cost (prior to rebates) of a reference case Carrier 
Corporation 3-t< R 13 residential central air and heating unit, which costs 
approximately $9,00(3, and a state-of-the-art Infinity® 21 unit (SEER 21) is around 
$2,000;'' Carrier offers a rebate on high efficiency units that reduces the cost difference 
between the SEER 13 j alternatives by about SI,000. 

CAISO's assumption of 0 MW of uncommitted EE also docs not address thermal storage 
air conditioning systems now on the market that could nearly eliminate cooling- related 
peak demand if installed in new and existing buildings. The Southern California Public 
Power Authf ntractcd with Ice Energy for 53 MW of ice storage air 
conditioning units. SCPPA will install more than 6,000 Ice Bear units at 1,500 
government and commercial buildings in its member communities;'2 The City of 
Giendalc is a member of SCPPA. Giendale Water & Power (GWP) has installed 180 Ice 
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Bear units in commercial buildings and reduced peak air conditioning load by 1.5 MW;" 
GWP makes these lee Bear units available free of charge to qualified commercial 
customers due to their cost-effectiveness at reducing peak load;'4 

Substantial peak load reduction can also be achieved by upgrading existing commercial 
and institutional cooling systems. Many commercial buildings use electric motor-driven 
centrifugal chillers to provide cooling. Centrifugal chillers typically consume more 
electricity than any other single energy-consuming device in a commercial building;'3 

The California Center for Sustainable Energy in San Diego has conducted hundreds of 
energy efficiency evaluations on chillers. Over 90 percent of these systems operate with 
relative low efficiency, in the range of 1.0 to 1.2 kW/ ton of cooling, using oversized 
pumps, constant speed equipment, and controls that do not work well;16 

Central air conditioning units have a typical operational lifetime of 10 to 14 years;1' 
Assuming this average age is representative of replacement frequency, more than 50 
percent of current central air conditioning units will be replaced over the next 10 years. If 
each replacement on average reduces unit electricity consumption by 50 percent,"14 the 
electricity consumption of the entire population of central air conditioning units would 
drop about 25 percent over the next decade."19 

Integrating air conditioning cycling capability into each new state-of-the-art central air 
conditioning unit sold would ensure near universal capability to participate in the air 
conditioner cycling program. SCE already has a limited cycling program that allows the 
utility to remotely cycle off-and-on the central air conditioning units of participating 
customers.40 Air conditioner cycling capability could also easily be incorporated into 
each new unit prior to sale. This capability, if fully utilized, could reduce the 
instantaneous electricity demand from this population of air conditioners by 50 percent 
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beyond energy efficiency reductions, as half these units would be in offline at any given 
time while the other half are operational. 

Air conditioning efficiency improvement is only one of many ways that SCE will realize 
energy efficiency gains in its service territory. iscounting energy efficiency measures 
as an effective method of reducing need, CAISO has ignored large potential reductions in 
peak demand as it asserts the need for new peaking generation. CAISO's numbers are 
based on flawed assumptions that result in an inappropriately high level of forecasted 
need.41 

EE goals will also be met through the continued implementation of California's zero net 
energy building goals. In September 201 1, the Commission released its 2010-2012 Zero 
Net Energy Action Plan for the commercial building sector to support the state's zero net 
energy goals 42 According to the Commission, California has more zero net energy 
buildings than any other state.43 

The CEC is also contributing to zero net energy goals by regularly updating its building 
efficiency standards to reflect new technologies and strategies with the goal of achieving 
20 to 30 percent energy savings in each triennial update, and by updating appliance 
standards to include electronics and other devices plugged into electrical outlets that 
represent an increasing portion of California's energy use 44 "In 2010, appliance 
efficiency standards alone saved an estimated 18,761 gigawatt-hours (GWh) of 
electricity, representing nearly 7 percent of California's electric load, and saved 
consumers about $2.6 billion in energy costs."45 Following along this path, on May 31, 
2012, the CEC adopted new energy efficiency standards that require all new residential 
and commercial construction be "rooftop solar ready." 

To meet the demand for more efficient electric devices, in 2012, the CEC adopted 
standards for the estimated 58 million battery chargers sold each year in California that, 
w hen implemented, will save state ratepayers an estimated S306 million each year, 
provide annual electricity savings of more than 2.000 GWh, and eliminate 1 million 
metric tons of carbon emissions.4'' 

Finally, new legislation continues to push EE forward. For instance, AB 758 directed the 
CEC to develop, adopt, and implement a comprehensive program to reduce energy 
consumption in existing buildings, including regulations for energy ratings and 
improvements in existing buildings.47 AB 1109 requires an 11 percent reduction in 

, • i. icsts 1 Resnonse in Remiest No 1; CEJA Requests 2, Response to Request No. 3. 
2011) 
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n 2011 Ik l p. 9. 
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electricity consumption from residential lighting and an 8.6 percent reduction from 
com m crc i al 1 i gh ti ng.48 

B. CAISO Should Have Included More Demand Response in its Analysis. 

CAISO considered no demand response (DR.) in its analysis presented in its May 23, 
2012 testimony.49 DR. can and will be used in the future to meet local needs. DR can help 
meet reliability needs. The Commission recently summarized!30 

We are also taking steps to update our current Resource Adequacy 
program rules to conform to the CAISO's wholesale market and place DR 
on equal footing with generation resources. in D.l 1-10-003, we directed 
that beginning in 2013 retail non-dynamic pricing DR resources must be 
dispatchablc locally in order to qualify for local Resource Adequacy 
credits. 

Importar. n also help integrate renewable energy. The Commission has stated: 

Looking ahead to our pursuit < (uirement that the Utilities 
obtain 33% of the energy they deliver from renewable sources by 2020, 
we also expect that DR will likely be called upon to meet new needs 
beyond its historic role as an emergency resource and peak shaving te is 
ideally suited to support grid integration of renewable generation, 
much of which will be intermittent or variable.31 

The Commission has also stated that:32 

DR will be an increasingly valuable resource as we pursue future policy 
challenges. . . . The California Clean Energy Future plan expressly acknowledges 
that in addition to its historic role as an emergency and peak demand management 
tool, DR will be able to provide a range of services that can support grid 
integration of large quantities of intermittent and variable renewable resources. 
The plan also articulates our collective commitment to integrating DR into the 
CAISO's wholesale energy markets. 

rill be a key component in meeting RPS goals of 33 percent renewable energy by 
2020.33 As the Commission has stated, "DR is ideally suited to support grid integration 

18 201 )7. 
19 CE rises lo Request Nos. 2, 4: CEJA Requests 1 Update, Response to Request No. 
4: CE... —n , jnses to Request Nos. 3, 7: Sierra Club Requests I, Responses to Requests Nos. 
7, 12, 21, 28(1: use of CAISO to the First Set of Data Requests of the Vote Solar Initiative (hereafter 
"Vote Solar R !"), Response to Request No. 11 „ 
M) CPIJC, Con Decision 12 04 045 (Apr. 19, 2012) p. 15 (hereafter.Commm/ow Decision 12-04­
045),, 
M Commission Decision 12-04-045, supra, at p. 77. 
" Id, at p. 12. 
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of renewable generation, much of which will be intermittent or variable."34 Further, 
programs are an essential element of California's energy resource strategy. Energy 
Efficiency an • ' t are our preferred resources for meetw llifornia's energy needs, 
ranking at the top of the Loading Order."33 

In the 2010 LTPP, to estimate the DR in 2020, the Commission considered available DR 
programs. It estimated that 2342 M'W of DR resources would be available in the SCE 
territory in 2020.36 In addition to numerous Commissic I1 program' I C has 
required integratioi . into the grid. CA1SO is thus working on increasing the 
dispatch capability The Commission's assumption of 2842 MW for SCE in the 
2010 LTPP, given an or cn I 1 rogram advancements, is reasonable and should have 
been considered by CAISO. Furthermore, tb«: f •! estimate from t • ' I ! I '* is 
conservative because it is based on a l-in-2 forecast rather than a Din-10 forecast. 

DR can also be expected to increase due to the advent of Advanced Metering 
Infrastructure (AMI).5' AMI is a key component of the Commission's goal of increasing 

as a means of reducing electricity demand during peak periods."38 In the settlement 
between DRA and SCE over SCE's AMI plan, the parties agreed t 
program could be "expected to generate $1,174 million in operational benefits and $816 
million in energy conservation, load control, and DR related benefits."39 

Other reports indicate the integrate DR technology into existing facilities may not be a 
major challenge. For instance, a report by I awrence Berkeley National Laboratory found 
that "[tjhe vast majority of facilities surveyed have either folly or semi-automated control 
systems in place, indicating that they have technical capability for cither fully or scinC 
autom ate urogram s A60 

CAISO is also engaged in integral o the grid: 

Over the last five years, as part of its Market Redesign and Technology 
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Upgrade (MKTU), CAISO has engaged stakeholders in designing market 
products where capacity represented by DR. can be bid into wholesale markets, 
just as traditional generation can be done today. The CAISO expects that 
intcgrati into its wholesale markets will increase competition, promote 
efficiency and reduce costs. Through its stakeholder process CAISO has 
developed two wholesale market products: (T) Proxy Demand Rcsour 
and (2) Reliability Demand Response Resource (RDRR). PDR enable 
participation as a single resource or an aggregation of resources in the wholesale 
day-ahead and/or real-time energy markets and in the Ancillary Services market. 
In July 2010, the Federal Energy Regulatory Commission (FERC) approved 
CAP 61 " " ' 

The Commission as well has stated that it is "working to facilitate the next phase of DR 
wholesale integration - direct participation in CAISO whole electricity markets."'" 

SCE has a host of ongoing DR activities, as do the other lOUs. The Commission recently 
approved the budget for DR activities for the IOUs for 2012-2014, including a budget of 
$196,333,052 for SCE.63 In that decision, the Commission found that: 

SCE also proposes continuation of most of its DR programs from the 2009-2011 
budget years with an eye toward incorporating many of these current programs 
it RDRR requirements. To support CAISO market 
integration, SCE proposes an Ancillary Services tariff. SCE proposes a new price-
responsive Residential Summer Discount Plan, for both legacy and newly 
enrolled customers. SCE also requests to launch a PES program. With these 
programmatic proposals, SCE estimates to increase its load impacts from its 
current 1,530 MW to 1,824 MW by 2014 with approximately 1,360 MW of its 
portfolio available to be bid in the CAISO markets with full locational dispatch 
capability. SCE's application proposes two pilot programs: Smart Charging Pilot 
and the Workplace Charging Pilot. SCE claims these two pilots facilitate the 
adoption of new technologies.64 

SCE projects that it will have 1,900 MW 2014, a corresponding 250,000 MWh 
per year of energy savings by . nd an additional 1,000 MW of AMI-enablcd DR by 
2017.65 " " ' ' 

The shutdown of the SONGS facility demonstrates the extent to which alternative 
resources such i an be used to replace traditional generation. In response to the 
shutdown as nd the loss of its 2,200 MW of capacity, CAISO has recommended 

61 Commission Decision 12-04-045, supra, at p. 13. 
62 Id. at p. 14. 
63 Id. at p. 2. 
(>t Commission Decision 124)4 045, supra, at pp. 19 20. 
" SCE Smart Grid Deployment Plan Application (A.) 11 07 001, at p. 9 
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voluntary conservation through Flex. Alerts a in order to mitigate the potential for 
66 outages. 

Specifically, CAISO recommends fully funding the Flex Alerts system and restarting the 
PUC 20/20 program. In addition, CAISO recommends "[fjully utilize[ing] available 
demand response . . . [s]eek additional military and public agency demand response . . 
[and] [tjake longer-term steps to increase available demand response system-wide."6' 

The Commission's Energy Division requested that both SCE and SDG&E submit Advice 
Letters "proposing augmentations and improvements to their exist: programs in 
response to the planned outage at SONGS. Specifically, the Energy Division letter 
proposed the consideration of targeted incentive energy conservation programs (e.g., a 
20/20 program or similar variation) and/or the expansion of existing PTR programs to 
additional customer classes."68 SCE, as well as SDG&E, has filed for new DR programs 
for the summer.69 The Commission approved SCE's and SDG&E's requests.'0 

A recent California Currents article summarizes the SCE and SDC ograms and 
their potential:'1 

Southern California Edison demand-response programs are estimated to produce 
more than 1,060 megawatts. Where the energy savings are occurring has not been 
revealed. SDG&E's price responsive programs are said to curb 84 MW, with another 
20 M'W cut from programs triggered when CAISO warns of supply constraints and 
calls a stage one emergency. On top of that, publicizing the need for conservation 
from the public via TV and radio can save up to 1,000 MW, said Greenfo 80 
spokesman). 

The public will provide a substant contribution if asked to do so. California 
electricity consumers dropped usage 10 percent during the 2001 energy crisis in response 
to I01J media campaigns calling for conservation.'2 This is far more cost-effective for 
SCE customers than paying for new generation or transmission and distribution upgrades. 

6C 22 23, 2012) p. 3 
rcparedness Presentation 
jnder heavy load conditions . . . 
see also Sierra Club Requests 1, 
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6f •• May 24, 201 . , 
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Because CAISO has failed to incorporate any DR into its modeling, CAlSO's modeling 
is unrealistically conservative and calls for more M'W than will actually be needed/'3 

C. CAISO Should Hive Considered More Energy Storage in Its Analysis. 

CAISO did not consider any energy storage being available or added to the grid before 
202!. '4 This is not a reasonable assumption. 

The potential application of energy storage technologies ranges from bulk storage within 
the transmission system to smaller storage projects within the distribution system. The 
development of large-scale energy storage systems is moving forward in California. For 
example, in 2010 FERC approved incentive rates for Western Grid Development's 
utility-scale battery storage projects in California."'3 These projects are intended to 
address specific transmission reliability problems identified by CAISO. 

Storage is an ideal way to backup intermittent renewable power. The CEC's Public 
Interest Energy Research Program released a strategic analysis of energy storage that 
reports that "[sjtudies indicate that California may require between 3,000 to 4,000 
megawatts of fast-acting energy storage by 2020 to integrate the projected increase in 
renewable energy.'"6 

Further, storage has been found to be more effective than conventional peaking 
generation, and may therefore not be needed on a one to-one to ratio. A report by SCE 
found that CAISO's "control area may require between 3,000 and 5,000 MW of 
additional regulation/ramping services from fast (5-10 M'W per second) resources in 
2020. . . Fast (defined as 10 MW per second) storage is two to three times more effective 
than conventional generation in meeting ramping requirements. Consequently, 30-50 
MW of storage is equivalent to 100 MW of conventional generation."" 

In the same report, SCE made several findings related to storage: 

" See CEJA Requests 1, Response to Request No. 2: CEJA Requests 1 'Update, Response to Request No. 4: 
CEJA Requests 2, Responses to Request Nos. 3, 7: Sierra Club Requests 1 Nos. 7, 12, 21; Vote Solar 
Requests 1, Response to Request No. 11. 
'* ... 1.contests 1. Resnonse to Rcouest No. 6: Sierra Club Requests 1, Responses to Request Nos. 5, 
11: Vote! 4(d).. 
" SNL Ff Western Grid Development's battery storage projects 
(Jail 22 2 
H esearch (PIER) Program Final Project Report, 2020 Strategic Analysis of Energy 

,2011), p. 6 ' ...... 
. r/201 Ipublications/CEC 500 2011 047/CEC 500 2011 047.pdf>, fas of June 22, 

' i! . ,-i * b • I, ; ;; i Slaving Energy Storage from Concept to Reality (May 20, 2011) p. 14 
<1 it . '>i . ' 1 erierpypolicy/docutncnts/2011 04 
2 -20 ' 
11_S< a 1 2 iif f . --I any Comments Re Energy Storage for Renewable Intcgration.p 
df> jr. , bug Energy Storage), 
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"Many /storage/ technologies are approaching commercial availability. These 
have been tested for viability, are actively looking for partnerships, and are 
beginning to sign substantial contracts with customers. 

Energy storage companies are actively targeting the utility storage market and 
have established strong external support and momentum. Storage companies are 
developing internal knowledge about utility interests and priorities and are 
providing more sophisticated value propositions for their products. 

The vast majority of energy storage products are not in direct competition with 
one another, due to different power-to-cnergy ratios, cycling capabilities, and 
other attributes (see the technology comparison sidebar).'"8 

AB 2514, signed into law in September 2010, directs the Commission to open a 
proceeding by March 2012 to determine the amount of energy storage, if any, to be 
developed by the IOUS.'9 Similar language is included for POUs. The Commission 
initiated this energy storage proceeding in December 2010.80 The bill initially contained 
specific energy storage targets. These targets included energy storage equivalent to 2.25 
percent of the daily peak load by 2014, and 5 percent of the daily peak load by 2020.81 

Daily peak load is defined as a utility's average peak electrical demand over the previous 
five years. On a statewide level, assuming an average statewide peak load of 50,000 MW, 
this is equivalent to somewhat over 1,000 MW of energy storage in 2014 and 2,500 MW 
of energy storage in 2020.82 Specific percentage energy storage targets were dropped 
from the final v< 

The Governor's Clean Energy Jobs Plan also "envisions, accelerated development of 
energy storage capacity to support integration of renewable resources into the California 

• j Jkj " ' " 

Despite recognizing the value of storage and the increasing availability of storage 
technology, CAfSO fails to consider storage as a viable option.84 Storage projects are 
being developed and will be on-line to potentially meet bundled need. For example, 

,h Id. at p. 29. 
'9 Assembly Bill 2514 (Sep. 29, 2010) <http://www.leginfo.ca.gov/pub/09 10/bi 11 /asin/ab 2501 
2550/fib 2514 bill 20100929 chaptered. litml> [as of June 20, 2012). 
S( 4 0), 
s Comments of MegaWatt Storage Farms on CSISO Conceptual Statewide 
7 011) p. 5. ' '' ' 
H- i - i II 0! . if,-, I - ted February 19,• • in i " .ca.gov/pub/09 
1 ii •• >514 bill 201002 ii . 4 i a a of June 22, 20121, 

......... i ....... . .. ., a/iforiria: Status c, ,L ".... .; r. 27: see a/so 2011 lEI'R. supra, 
p. 75n.92. " 
M CEJA Requests 1, Response to Request No. 6; Sierra Club Requests 1, Responses to Request Nos. 5, 11: 
Vote Solar Requests 1, Response to Request No. 4(d). 
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Beacon Power constructed flywheels connected to a California wind farm,83 and PG&E is 
installing 4 MW of sodium-sulfur utility scale battery projects in 2012.86 

In addition, storage projects such as the 53 MW distributed storage project by Ice Energy 
was not considered by CAISO as a resource. SCE also has a number of demonstration 
projects that incorporate energy storage,: .s also made storage a major aspect of its 
Smart Grid plan. The failure to consider any storage projects that are on-line or being 
constructed as an available resource makes CAISO's analysis unrealistically 
conservative. These resources need to be considered since they are a viable way to meet 
load requirements and are an integral part 1 plan. 

Funding for storage initiatives is increasing in California. Investments in energy storage 
have increased by 13 fold over the past year, accounting for 11 percent of total 
investment dollars in clean technology in 2011.8' A bill has also been introduced in 
Congress that would provide for an energy investment credit for energy storage that 
connected to the grid.88 

The Commission also granted eligibility to Advanced Energy Storage to be included as a 
qualifying facility in the Sclf-Gcncration Incentive Program, citing the ability to "reduce 
peak demand an is.89 

FERC has also begun examining how storage can be integrated into the grid. For 
instance, in 1 ut out a request for comments on rates and other issues related 
to new energy storage technologies.90 

In partnership with the DOE, SCE is currently testing 8 MW of "large-scale lithium-ion 
batteries for storing intermittently-generated wind energy."91 The project stores wind 
energy generated in the Tehachapi Wind Resource Area.92 

- 1 C, Energy Commission Awards $2 Million to PG&E for Battery Storage 1 , (Feb. 9, 2010) 
<1 n vw.energy .ca.gov/releases/2010 releases/2010 02 09 battery storage.lilr il | • f June 20, 
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SCE also has a Home Battery Pilot Project to assess the potential for use of lithium ion 
batter cells used in Plug-in Electric Vehicles for energy storage in residential and small 
commercial applications.*' "SCE proposed to test the concept by integrating home energy 
storage with Demand Response (DR.) strategies, renewable energy generation (wind and 
solar) and SCE's advanced metering infrastructure."94 The pilot projects will include up 
to 50 sites by the end of 2012.95 "The program assumes that peak demand can be reduced 
by up to 4 kW per home for up to two hours per day."96 

SCE has also stated that it "launched a dedicated energy storage strategic planning effort 
in January 2010." 9' Drivers for this project included federal stimulus funds targeting the 
"green tech" sector through 2009's American Recovery and Reinvestment Act, "totaling 
S620 million explicitly for energy storage projects with a further S3.5 billion in related 
smart grid investment."9,9 

In addition, SCE's Irvine Sim nonstration is a $79 million pilot project that 
"will comprehensively test various storage operational uses and applications within a 
Smart Grid over a 3-year time frame.99 SCE's current R&D initiatives also include 
community energy storage (distributed units of 25 to 50kW/50 to lOOkWh), and 
residential home energy storage units.100 

BrightSource Energy Inc. has also added its Sob irmal energy storage capability 
to three of its power purchase agreements with SCE. "The new set of contracts . . . 
consist of two BrightSource solar thermal plants scheduled to deliver electricity in 2015 
and three plants with energy storage scheduled to deliver electricity in 2016 and 2017."101 

- i ii I" i Si i : , ri Wind Energy Si , (Nov. 3,2010) 
<i • • . N 'rto2X)2010%2()Upd " i • - 20 
Amort,., w. 1111 i • " 0Storage%20 %2uw,i..,„wv.,.,ilL.V„2()SCE,pdf> [as of June 20, 
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Brightsource has stated that by adding storage, it will be able to forego building an 
additional 200 MW plant102 

Other SCE storage projects include a contract "to furnish a turnkey 1 MW S&C Smart 
Grid SMS™ Storage Management System on Catalina Island, off the coast of California. 
The Smart Grid SMS is a fast-responding automatic controller that uses built-in 
intelligence to control charging and discharging of sodium-sulfur batteries."103 

Finally, both CAISO and SCE have recognized that increasing storage potential in 
California is necessary and have identified market banders to storage development.104 

CAISO as well has elaborated at length on growing opportunities for energy storage in 
California and the steps it is taking to remove banders to storage development. In the 
energy storage proceeding, CAISO has stated that:105 

It has recently undertaken the following initiatives that have already facilitated, or 
will soon facilitate, the ability of energy storage to participate in ISO markets. In 
July 2010, the ISO sought approval to revise several aspects of its tariff 
requirements for ancillary services in order to expand the pool of resources able to 
participate in the ISO's ancillary services markets. The revisions, which FERC 
approved in September 2010, relaxed certain requirements that the ISO concluded 
were no longer required for reliable operation . . . These changes were designed 
specifically to enhance the ability of energy storage and other non-traditional 
resources to participate in the ISO's ancillary services markets, consistent with the 
ISO's operational and reliability needs. In addition, in August 2011, the ISO filed 
a proposal with FERC for approval of a market enhancement known as regulation 
energy management. . . this enhancement will facilitate the ability of limited 
energy storage resources to participate in the ISO's regulation market by enabling 
them to bid their capacity more effectively while still meeting the ISO's 
continuous energy requirements for regulation. Irs November 2011, FERC 
approved the ISO's regulation energy management proposal, based on findings 
that it reduces barriers to the ISO's ancillary services markets for 'non-generator 
resources' and 'allows non-generator resources to participate more fully in 
CAISO's regulation market, consistent with continuous energy requirements.' 
T 1 is currently working with stakeholders to initiate a market simulation of 
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June 21, 20121. 
ice Greenhouse Gas 

niergy central.corn/generatioTistorage/energystorage/iiews/vpr/11151 /S C Electric Company 

' • ' " • - • ' • ' : P- 3 
iii, 1 u . , , ,1. < „ . ' 1 | . I- 1,20121 ("Oppoiv 1 ih' currently exist for 

- 1 w 1 > • m t I ,, .. ,,1.. me"). 
'/ . - : • • , . ems Operator Corporation on - • ' 

P • R-10-12-007 (Jar 111112) p 1 , in 5 cs.cpuc.ca.gov/elile/CM/1588' i | - f June 
2., 

18 

SB GT&S 0404395 



regulation energy management and expects to bring this functionality into 
production later this year. 

In addition to these two FERC-approved tariff revisions, the ISO has recently 
commenced two initiatives to refine its markets that should facilitate the 
participation of energy storage. In December 2011, the ISO initiated a Pay for 
Performance Regulation stakeholder initiative in response to FERC Order No. 
755, which directs independent system operators and regional transmission 
organizations to revise their frequency regulation services to ensure that faster 
ramping resources are compensated for the greater amount of frequency 
regulation they provide in comparison to resources with longer ramp rates. 

Although the stakeholder process is still ongoing, the ISO's most recent straw 
proposal includes design elements that would compensate resources depending on 
both the total movement of a resource in response to automatic generation control 
signals over a given period and the accuracy with which the resource responds to 
the regulation signal. Such refinements in compensation should facilitate the 
participation of non-traditional generation resoi such as energy storage in 
the regulation market, provided that those resou a able to ramp more 
quickly and respond more accurately than traditional generation resources. 

T • also has recently initiated a stakeholder process to develop a market-
based flexible ramping capacity product to address reliability concerns and 
operational needs in the ISO's real-time market. This product, once developed, 
will provide an additional means for fast-ramping resources to participate in the 
ISO's markets in a manner that meets an important operational need. 

As demonstrated by the multitude of projects, CAISO's assumption of no energy storage 
is unreasonable. CAISO should have included at a minimum all of the existing projects. 
In addition, as shown above, many other projects arc being constructed and planned for 
the system before 2021. These projects should have been evaluated for inclusion into the 
model i ng as sumption s. 

I). uilci Have Considered More Local Renewable Energy in its Analysis. 

CAISO should have considered more renewable energy capacity in its analysis.106 

Regarding distributed PV generally, the Commission observed with its approval of the 
project that: 

This solar development program has many benefits and can help the state meet its 
aggressive renewable power goals," said CPUC President Michael R. Peevey. 
'Smaller scale projects can avoid many of the pitfalls that have plagued larger 
renewable projects in California, including permitting and transmission challenges. 

m' See, e.g., Sierra Club Requests 1, Responses to Request Nos. 26, 27, 33, 35, 36 (describing CAISO's 
assumptions). 
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Because of this, programs targeting these resources can serve as a valuable 
complement to the existing Renewables Portfolio Standard program.'10. 

PV should be counted towards meeting RA peak needs. Th has recognized the 
value of energy generated from distributed PV as a cost-effective substitute for natural 
gas-fired peaking generation. The CEC denied an application for a 100 MW natural gas-
fried peaking gas turbine plant, the Chula Vista Energy Upgrade Project (€V n San 
Diego County, in June 2009. The application was denied in part because I lined 
that rooftop PV could potentially achieve the same objectives for comparable cost.'08 

The June 20 eision implies that any future applications for gas-fired generation 
in California should be measured against using distributed PV to meet the demand. The 
ft i. II llccision in t > T weeding states:109 

"Photovoltaic arrays mounted on existing flat warehouse roofs or on top of 
vehicle shelters in parking lots do not consume any acreage. The warehouses and 
parking lots continue to perform those functions with the PV in place. 
. . . Mr. Powers (expert for intcrvenor) provided detailed analysis of the costs 
of such PV, concluding that there was little or no difference between the cost of 
energy provided by a project such as the CV turbine peaking plant) 
compared with the cost of energy provided by PV.. . . PV 
does provide power at a time when demand is likely to be high on hot, sunny 
days. Mr. Powers acknowledged on cross-examination that the solar peak does 
not match the demand peak, but t 1 that storage technologic; • vhieh 
could be used to manage this. Tb , rial points in Mr. Powers' , , i nony about 
the costs and practicality of PV were uncontroverted." 

The CEC concluded in the CVEUP final decision that PV solar arrays on rooftops and 
over parking lots may be a viable alternative to the gas turbine project proposed in that 
case, and that if the gas turbine project proponent opted to file a new application, a much 
more detailed analysis of the roofi alternative would be required. 

In 2009, the Commission evaluated a renewable energy strategy that relies primarily on 
distributed PV, known as the "High DG" strategy, to achieve the state's 33 percent by 
2020 goal.110 T i DG alternative substitutes 15,000 MWac of distributed PV for a 
comparable amount of remote utility-scale solar and wind projects in the utility 33 
percent by 2020 reference ease scenario.'11 The Commission determined that the cost of 
the High DG alternative would be comparable to the cost of the utility reference ease 
scenario if the capital cost of PV was about one-half the cost assumed by the Commission 
in its analysis. 
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T for distributed PV assumed by the Commission in reaching this conclusion 
was S168/MWL112 The cost of PV has dropped dramatically since 2009. Solar panel cost 
dropped 46 percent in 2011 alone.1 b 

The Commission determined that the cost of the High DG alternative would be 
comparable to the cost of the utility reference case scenario if the capital cost of PV was 
about one-half the $7/Wac capital cost assumed by the Commission in its analysis. 
S306/M'Wh was the levelized cost-of-cnergy assumed for the $7/Wac distributed PV 
capital cost. The Commission stated that a distributed PV capital cost of S3.70/Wae 
would result in cost parity with the utility 33 percent reference case scenario. The 
distributed PV levelized cost-of-cnergy assumed by the CPUC for distributed PV with a 
capital cost of $3.70/Wac was SI68/MWh.m 

The Commission prepares quarterly summary reports on the state's progress toward RPS 
goals. The fourth quarter 201 i report includes pricing data on RPS contracts for the first 
time, in conformance with SB 836 (2011) RPS contract price reporting requirements.115 

36 requires that average RPS contract prices be reported by contract year, 
technology type, and size range by each IOU. The average 2011 contract prices reported 
by PG&E for 0-3 MW solar PV was $129/MWh. The average 2011 contract prices 
reported by SCE for 0-3 MW solar PV was $ 142/MWh. The average price reported by 
PG&E for 3-20 M'W solar PV projects was SI 14/M'1 e average price reported by 
SCE for 3-20 MW solar PV projects t 4Wh.116 " ' 

Competitive power purchase contract prices for commercial rooftop PV systems in 
California at the end of 2011 were: $!30/MWh for I MW systems, $140/MWh for 500 
kW systems, and S150/MV kW systems.11' The 2012 tariff price for 
commercial rooftop PV systems that are 100 kW or greater is S0.14/kWh, or 
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SMO/M'Wh.118 This clean payment rate for commercial rooftop PV systems is well below 
the parity price of $168/MWh identified by the Commission for rhe utility reference case 
33 percent RPS compliance strategy. Due to continued cost de rod policy support, 
the Solar Energy Industry Association projects that distributed lion in California 
will reach 5.3 GW by 2016 alone.119 

The actual availability of the solar resource in SCE territory during the top 100 demand 
hours is approximately 96 percent.120 The actual availability of peaking natural gas-fired 
resources is at best equivalent to that of rooftop PV systems. Recent natural gas-fired 
peaking turbine projects in the Bay Area, including 200 MW Mariposa Energy Center 
and 760 MW Marsh Landing Generating Station, state expected availability in the range 
of 92 to 98 percent. The projected availability of Marsh Landing is 94 to 98 percent.01 

The projected availability of Mariposa Energy Center is 92 to 98 percent.02 

The loss of one large natural gas-fired plant has potentially major implications for grid 
reliability. For example, the Sempra 600 MW combined cycle plant in Mexicali, Mexico, 
which is under CAISO operational control and connects directly to the SDG&E Imperial 
Valley substation, was in forced outage due to a steam turbine generator problem on 
September 8, 2011 .lo September 8, 2011 was the third day of the most intense heat wave 
of 2011 i &E service territory. The lack of voltage support at the Imperial Valley 
substation on that day led contributed to a cascading series of trips that caused the largest 
blackout in many years in Southern California and Northern Baja California. 

The high reliability of solar PV, combined the grid reliability benefits of distributing 
output over many smaller sources instead of a single unit, make rooftop PV an excellent 
substitute for conventional natural gas-fired peaking units in SCE territory. 
Numbers from the California Solar Initiative demonstrate an on-peak capacity factor for 
distributed PV of at least 50 percent.124 Solar PV is predictably available during periods 
of peak demand. The reason the PV capacity factor is lower than the solar availability of 
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at least 96 percent is because peak production from a fixed P¥ array occurs at mid-day 
and the demand peak generally occurs in mid-afternoon. Distributed PV is also 
predictably available at a reduced level on partly cloudy days when the output of multiple 
dispersed PV systems is averaged together. 

A number of state goals are currently increasing the amount of PV across the state, 
including Governor Brown's goal of the development of 12,000 MW of local renewable 
energy by 2020, the SB 32 feed-in tariff program, the Commission's Renewable Auction 
Mechanism, and the arget of 3,000 MW of net-metcred solar DG by 2017.123 

As the CEC has found:126 

Recent trends indicate increasing market interest in renewable development. The 
2009 RPS solicitation by the investor-owned utilities (lOUs) drew bids from 
developers offering to supply enough renewable generation to meet half of the 
I Olds' total electrical load in 2020, and IO Lis currently have signed contracts for 
roughly 14,000 MW of new renewable capacity. In 2010, state and local entities 
issued permits for 9,435 MW of renewable capacity, and another 28,000 MW is 
being tracked in various permitting processes. 

Similarly, in-state renewable generation represented about 75 percent of total renewable 
generation from more than 10,000 MW of renewable generating capacity.127 Renewable 
energy has a projected annual growth rate of 18 percent per year from 2010-2016,128 

while California is currently adding approximately 25 MW per month of P V.129 Further, 
C A ISO's interconnection queue includes about 57.000 MW of renewable capacity, and 
there are 450 active interconnection requests for DG systems in the Wholesale 
Distribution Access Tariff queue totaling about 5,200 MW.130 

One recent Los Angeles Business Council report found that the City of Los Angeles has 
approximately 5,536 M'W of rooftop solar potential.Ll1 The same study estimated a 
rooftop solar potential for Los Angeles County of 19,113 MW.1'2 Navigant, under 
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contract to the CEC, determined the California statewide rooftop solar technical potential 
to be 60,929 MW 03 

The Solar Electric Industry Association estimates that distributed solar generation will 
reach 5,300 M'W by 2016.134 Thus, a high case of 6,000 MW in 2020 is reasonable, as is 
the mid case of 4,500 M'W by 2020. 

The construction of new generation and transmission in California is primarily justified 
by utilities on projections of ri a'k load. Therefore, it is necessary to understand 
what percentage of solar and wind capacity will be reliably available during peak demand 
to avoid excessive construction of conventional generation and transmission 
infrastructure. 

Hot summer days are cloud-free or nearly cloud-free in the greater Los Angeles area. 
This results in maximum output from solar resources during peak demand periods.1'15 In 
contrast, wind intensity is generally lowest during summer mid-day and afternoon 
periods. As a result, the solar resource would have the predominant market price 
depression effect on summer afternoons when market prices are highest. The FV system 
output peak is mid-day, while the summer demand peak usually occurs in the mid-
afternoon. 

The reduction in German electricity market prices caused by renewable energy 
depressing market prices in 2009 is estimated at approximately $5 billion by the German 
government.1'16 Germany produced approximately 16 percent, or 94,000 GW'h, of its total 
electricity demand with renewable energy resources in 2009.13' The $5 billion per year 
reduction in the market price of power is a $5 billion per year savings to German 
ratepayers. Germany has an electricity market that is approximately twice the size of the 
California market at about 526,000 GWh per year of end user consumption.'"18 

Many California jurisdictions are supporting renewable DG by expediting permitting 
barriers. The California County Planning Directors Association is also coordinating a 
multi-stakeholder effort to draft a model ordinance for solar electric facilities for cities 

• , prepared for the Pubf 'in : 
• MI b , i ,2009, p. 43. "NCI's 1 11 • 

i' 1 - if jecause these other sti 1 1 > 
)B system." 
ar Capacity (May 2012). 

merit. Mature Conservation, and Nuclear Safety, Cost and 
n in the power arid heat sectors, June 2010. Merit order effect 
lion Euros in 2009. 1 Euro = 1.334 dollars as of January 16, 
to 5.3 billion dollars. 
alof 100 • • • " September 7, 2010. 

1 1 11 11 . IM 'i ' 1 la 1 in Germany by lite end 

• 2009 
• • TRY CODE DE> j as 0f June 21, 2012) j Final 2009 

24 

Yale Global, G< 
Approximately 9,5 
of 2.009' 11PI coin 

SB GT&S 0404401 



and counties across the state.139 Further, the Commission is engaged in making ongoing 
improvements to PV interconnection policies, including a "best practice" for DG 
penetration levels, and "[n]ew rules under which distributed generation developers obtain 
and retain queue position."140 

SCE's service territory is an ideal region for distributed PV systems. SDG&E states, 
"Renewable DG penetrations (in particular solar photovoltaic (PV) generation) are 
projected to steadily increase across SCE's service territory."141 

Distributed DG is increasing across SCE's territory due to a variety of renewable 
program: .nstancc, SCE's CREST program allows applicants to sell renewable 
power to SCE for DG facilities not greater than 1.5 MW.14' SCE is installing 500 MW of 
solar PV over the next 5 years.14. 

The city of I os Angeles is also working to rapidly expand its solar PV, demonstrating the 
great potential for solar development exhibited by the greater I os Angeles area. On 
April 3, 2012, the I A City Council approved the Department of Water & Power to move 
forward with its feed-in tariff program of up to 150 M'W by 2016.144 Similarly, 

"s Solar Incentive Program has installed 25 MW at over 3,100 customer 
locations as of February 20! I.145 The I A Business Council has also found that the City 
of LA has more than 12,000 acres of "prime space" for solar development on rooftops, 
"with capacity to create as much as five gigawatts of clean, locally generated power."146 

The report goes on to call rooftop PV: 
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A massive, underutilized resource that belongs exclusively to Greater Los Angeles. 
While the integration of this much distributed solar into the electricity grid in the 
short-term could be a considerable challenge, Los A can still feasibly 
incorporate gigematfs of this latent rooftop solar a more cost-effectively than 
virtually any other place in North America,14' 

E. CAISO Should Have Considered More Combined Heat & Power in Its Analysis. 

CAISO considered no uncommitted CHP in its May 23, 2012 testimony.148 In its 
Addendum, CAISO considered an incremental 209 M'W of uncommitted combined heat 
and power being added to the ;in in 2021: 195 in Western LA Basin, 6 MW in Big 
Creek/Ventura, 8 MW is in Overall I A Basin but not Western.149 

ITS to facilities that use a small gas turbine, engine, or fuel cell to generate 
electricity and convert exhaust heat to useful steam or hot water. Combined heat and 
power facilities are commonly found at college campuses, hospitals, and commercial and 
industrial complexes. The state of California has set ambitious CHP targets. The AB 32 
Scoping P/a. target is 4,000 M'W of new CHP in California by 2020.1,1)0 The 
economic potential for new CHP in California was identified as 6,500 MW by 2030 in 
th international An ill 10 report prepared for the CEC on Calif v- n 11, 
potential.L,i Governor Brown called for the addition of 6,500 MW of i California 
by 2030 in his Clean Energy Jobs Plan}** The / I target of 4,000 t -fnc^ ' •' 
by 2020 is consistent with a 2030 target of 6,500 MW of new CHP. 

This growth trajectory for CHP development is also consistent with the California Air 
Resources Board's 2008 Scoping Plan adopting a CHP goal of an additional 4,000 MW 
of install pacity by 2020 as a key measure to reduce the state's emissions of 
greenhouse gases. 

SCE has 1,489 MW of existing CHP, as A in the 2010 I TPP assumptions.184 SCE 
is expected to add additional incremental n its territory before 2021. In light of the 
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recent CI IP settlement, SCE, along with the other utilities has launched its CI IP Request 
for Offers.1" 

In the 2010 I ,'TPP, the Commission used an assi "i i • 1 322 MW for additions 
in 2020, and 360 MW of incremental demand-si -r 2020 for SCE.1,56 This 
assumption is reasonable in light of ti settlement and in light of the recent ICF 
analysis, which confirms that SCE has significant room for growth in CHP capacity.1'5' 

1 i. . Assumption Th »< Once 'Through Cooling Facilities Will Retire Is 
Not Reasonable. 

CAISO's modeling assumptions are largely built around the need to replace once through 
cooli capacity that will presumptively retire in order to comply with the State's 

icy.158 ' ' ' 

The State's OTC policy however, does not require any coastal OTC power plants to 
actually retire. Instead, the State's policy allows OTC plants to remain operating should 
they comply with one of two "tracks" in the OTC policy. Track I requires the 
implementation of an acceptable cooling technology, such as closed cycle wet cooling 
system or closed cycle dry cooling.1'59 Track II encompasses measures such as using 
operation or structural controls, or both to reduce impingement mortality and entrainment 
of marine life for the facility on a unit-by-unit basis if Track I is not feasible.160 

Pursuant to the State's policy, many OTC generating units plan not to retire but to 
comply with the State's OTC policy through one of the two tracks. For instance, AES-
South I £ which owns and operates approximately 4,200 MW of OTC-
bascd generation in SCE territory, will comply with the Sta :y through 
Track I.161 ' ' ' " 
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, ! 11 compliance plan for the Alarnitos Generating Station ! , ould 
replace the six OTC existing units at the facility with 1,000 MW simple-cycle or 
combined-cycle units between June 2018 and March 2019.162 Additional MW would be 
installed between May 2022 and 2024.163 "In total, is anticipated to be repowercd 
to 2,042 M'W with an estimated 600 MW of simple cycle gas turbine and 470 MW of 
combined cycle technology."164 

Similar plans exist for other OTC facilities in SCE's territory. The Huntington Beach 
Generating Station (I I'BGS) intends to comply with Track I of the OTC policy by 
replacing two of the four existing units to simple-cycle or combined-cycle technology 
with 470 MW of new generation commercially available for dispatch by the second 
quarter of 2019.165 The additional construction and commercial operation of 400 MW of 
new generation would occur by the second quarter of 2022.166 "In total, the HBGS is 
anticipated to be repowercd to 870 M'W with an estimated 300 MW of simple-cycle gas 
turbine and 570 MW of combined-cycle technology."16. 

The Redondo Beach Generating Statu compliance plan would replace four 
existing units at the facility, with an initial 300 MW coming online in the third quarter of 
2018, another 300 M'W in the fourth quarter of 2018, and 300 MW in the second quarter 
of2019, for a total of 900 MW of new generation.168 An additional 270 M'W of new 
generation would come online by the second quarter of 2024. "In total, RBGS is 
anticipated to be repowercd to 1,170 MW."169 

Further, site operate -SI has also found that it "may have the available space to 
construct approximately 2,300 MW across all three [of its] sites without the demolition of 
existing generating units."1,0 AES-SL predicts that "other than the approximate ninety 
days between the shutdown of the existing units and the commercial operations of the 
new7 units to support commissioning activities, AES-SL is not aware of any time periods 
when, electrical generation will be infeasible at the ALGS."1,1 In other words, compliance 
with the State's OTC policy can feasibly be accomplished with minimal shut-down or 
service interruption. 
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AES Southland also states that these: 

new units will provide operating flexibility to effectively integrate increasing 
amounts of renewable energy into the electrical transmission and distribution 
system. AES lieves the redevelopment of the existing OTC projects in the 
South Coast Air Ba ill be effective in meeting California's future 
needs forecasted for the 2020 planning horizon within the Los Angeles Basin 
I CIO172 " " 

Further, "[t]hc new units will provide operating flexibility to effectively integrate 
increasing amounts of renewable energy into the electrical transmission and distribution 
system A1 0 

Other plant operators are intended to keep units running through compliance with Track I 
or II. The El Segundo Generating Station intends to comply with Track I with the new 
generation will subsequently be commissioned to be online by the summer of 2013.1 /4 

Like AES-SL's facilities, El Segundo will implement rapid response technology intended 
to be "compatible with California's increased reliance on rencwables in that when 
adequate renewable power is not availabl in quickly cornc on line and provide 
replacement electricity."1''' 

The Ormond Beach Generating Station (OBGS) intends to comply with Track II.1'6 

i all has a capacity of 1,520 MW. GenOn intends to achieve compliance under 
Track 2 no later than December 31, 2020.1'' The Mandalay Generating Station intends to 
comply with the OTC policy under Track II by the prescribed deadline of December 31, 
2020.'178 ' ' 

In addition, it is not clear that even if OTC plants arc retired, that the same amount of 
MW will be needed to replace them. Many existing OTC facilities are currently running 
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far. 30, 2J. a p. 2 ' 

"boards.ca.gov/watcr issucs/programs/ocean/cwa316/powerplanls/el segundo/docs/esgs 
"June 22,20121. 

1"' 1 ' h 1 ii oil. tali® 1 1 1!1 .1 tewide Water Quality Control Policy 
1 - - t 1 1 •! 1 1 1 'owe1 Sit ' . |i' dptil 1,2011) 
• „.tw 1..rw,£>rarti..,.uL......... .bpowerplants/orrriotid beacli/docs/ob 
>df 
r 16, 
J 1 1 1 [ ,1 I* 1 < 1 1 1 1. ' 1 11 1 1 n for the Statewide Water Duality Control Policy on 

' III' ' ' 1 ' ' I • III I ' •• "I " ) * 

' 1 1 1'i 1 1 1 r ii-. ' . . I dalay/docs/mgs ip2 

29 

SB GT&S 0404406 



far below capacity. For instance, in 2007, most units ran less than 10 percent of the 
. 179 " time. ' 

Furthermore, a report prepared for the State Water Resources Control Board found that 
sever facilities could retire by 2015 with no need for additional replacement 
capacity. The report concluded that a more than adequate reserve margin would still exist 
"with as little as $135 million in in-state transmission upgrades."180 

IV. Reliance o lodeling Will Lead to Over Procurement of Fossil Fuel 
Resources in Violation of the Loading Order 

The Commission should ensure that resource planning in being conducted in the context 
of California's Energy Action Plan. On paper, support for the Energy Ac/ion Plan is 
unanimous. Fidelity to the Energy Action Plan is stated in virtually every state energy 
agency planning document and every application by the state's IOUs for conventional 
infrastructure projects, including natural gas-fired generation and new transmission. 
However, no fundamental redesign of IOU financial incentives accompanied 
development of the Energy Action Plan. For the last century that IOU model has 
remained relatively unchanged the sole source supplier of vertically integrated 
electricity generation, transmission, and distribution services. 

As a result, California energy policy operates in a form of parallel universe all actors 
pledge support to the Energy Action Plan in concept, while finding avenues to continue 
and even go beyond the status quo. The IOU business model is based on private 
monopoly control of generation, transmission, and distribution of electricity. Revenue is 
generated by steel-in-the-ground projects owned by the IOU. These include T&D 
infrastructure, power plants, and meters. 

I I'istorical utility practice demonstrates that the utilities need more specific requirements 
to ensure they follow the loading order. In 2006, the Commission admonished the IOUs 
for filling their net short positions with conventional resources, as opposed to the other 
resources in the loading order, without providing reasonable analysis to support such a 
position.181 It held that strict compliance with the preferred resource loading order would 
be necessary for all future I TPPs and required the IOUs to "conform to the energy and 
environmental policies in place."182 This order stemmed from the Commission's concern 
that filling the IOUs' net short positions with conventional resources would lead to "the 
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effect of there being no room in an IOUs' portfolio for other resources, or the 
conventional resources [becoming] obsolete and resulting] in large stranded costs."18'1 

For example, California's high reserve margins of natural gas capacity demonstrate its 
over-procurement of natural gas plants, which is inconsistent with the loading order.184 

Investment in excessive and unnecessary natural gas-fired capacity will undermine 
investment in renewables, energy efficiency, and new CHP, and is inconsistent with 
California's energy strategy. Ratepayers will shoulder the burden of a project approval 
process that docs not carefully weigh the need for new natural gas-fired projects or 
transactions before committing ratepayers to major, long-term financing obligations. 

Other options cost less and are consistent with California's energy goals. Distributed PV 
resources, for example, have a lower overall cost (when transmission costs and 
transmission losses are considered) than remote renewable generation technologies, do 
not require back-up peaking turbines, and can be used to meet SCE's unmet needs. 

CAISO's modeling results call for additional MW in unnceded resources. Not only did 
CAI5G rely on overly conservative, and therefore, inaccurate assumptions, it also fails to 
consider whether preferred resources under the loading order could be used to meet the 
purported need. Today, the IOUs continue to build and contract for utility-scale natural 
gas fired plants and remote utility-scale solar and wind plants, and the transmission lines 
necessary to reach them, while extolling the virtues of energy efficiency, rooftop PV, and 
CI IP. The reality is that energy efficiency measures isitc generation, owned by 
customers in the form of solar panels on the roof or undercut the justification for an 
IOU to build more utility-owned infrastructure. 

CAISO's model fails to consider how alternative resources such as DR could be used in 
lieu of additional traditional generation, in compliance with the loading order.18'' Unmet 
needs in its service territory through a strategy that prioritizes energy efficiency, rooftop 
and distributed PV of all types, an , rather than through natural gas-fired plants. 
CAISO's model is not consistent with the Commission's continued commitment to the 
Energy Action Plan's loading order that prioritizes energy efficiency and DR to meet 
California's energy needs.186 

This prioritization would result in ratepayer savings and significant reduction 
emissions. The reduction in demand for electricity and natural gas, achieved thrc ,.c.. 
energy efficiency measures and the addition of PV, CI IP, geothermal, and wind, also 
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reduces the price of electricity and natural gas in wholesale energy markets. This is 
known as the "merit order effects" It reduces the cost of electricity and natural gas for all 
ratepayers. 

V. The Commission Should Not Authorize New Procurement When CAISO Failed to 
Coiisltl the Available Resources, Have Not Followed the Loading Order, and 
Are Inappropriately Relying o n 10 Demand Scenario with 'Transmission 
Failures 

CAISO's assumptions result in a reserve margin that is more conservative than the 15 to 
17 percent reserve margin required by the Commission. Even the Commission's 15-17 
percent reserve margin for a i-in-2 year is conservative. WECC only requires a 7 percent 
reserve margin for a l-in-2 year. This level of planning reserve ten years out is 
inconsistent with Commission decisions that have set the required long-term reserve 
margin. 

In addition, there is no need to procure new natural gas generation resources now when 
other resources such as DR can be procured in a shorter time frame.18' 

Finally, over-procurcmcnt of fossil-fuel resources will continue to crowd out renewabies 
and other preferred resources from the market. In order to meet AB 32 g- ~j;"80 
percent below 1990 levels by 2050, it is likely that we will need to reduce 
emissions to a greater degree than can be achieved through a 33 percent I 

In sum, reliance on CAISO's modeling results will lead to over-procurement of unncedcd 
fossil fuel generation, which in turn will undermine Energy Action Plan loading order 
at pals. More accurate modeling should be completed prior to considering any 
new fossil fuel procurement. 

VI. Conclusion 

For all of the above reasons, the Commission should not authorize new procurement 
based on the results of CAISO's modeling. 
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