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I. Executive Summary 1

I support procuring energy efficiency as the first line of replacement for capacity 2

needed in response to a closure of the Diablo Canyon Nuclear Power Plant 3

(“Diablo”).  I especially support the idea of addressing energy efficiency 4

procurement here, in this proceeding, rather than deferring consideration to other 5

Commission proceedings.   6

PG&E’s proposal provides a golden opportunity to materially accelerate PG&E 7

compliance with the carbon reduction requirements imposed by SB 350 (2015).  It 8

similarly allows the Commission to accelerate PG&E compliance with AB802’s 9

requirements for “doubling” of savings in existing buildings.  The Commission 10

should seize these opportunities without hesitation. 11

In contrast, to defer addressing whether and how to procure energy efficiency is to 12

slow progress on carbon reduction.  If left to the normal course, it will be 2019 at 13

the earliest before supply estimates reflecting Diablo closure enter the California 14

Energy Commission’s Integrated Energy Policy Report (IEPR).  It will then be an 15

additional indeterminate time before an IEPR adjusted for Diablo’s closure finds 16

its way into a Commission procurement proceeding(s), and still more time before 17

one or more decisions issue in that (or those) proceeding(s), and more time after 18

that before adjustments to energy efficiency programs and proposals enter 19

PG&E’s energy efficiency business plans and implementation plans.  The 20

Commission ought not delay efficiency advancements, but rather should accelerate 21

them as fast as it can. 22

Of course, the Commission should be sure that when it steps on the accelerator, it 23

is heading in the right direction.  This brings me to a series of concerns I have with 24

Pacific Gas and Electric Company’s (PG&E) proposal for energy efficiency 25
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procurement.  Foremost among them is the fact that PG&E already has energy 1

efficiency programs targeting all achievable market potential.  PG&E’s proposal 2

fails to explain how PG&E will cost-effectively capture 50% more efficiency 3

above and beyond what existing programs already do.  Rather than explain that, 4

PG&E proposes changes to cost-effectiveness measures that will change the optics 5

of programs to make them appear more cost-effective, but that do not alter 6

program economics.  These changes that would allow PG&E to fund programs for 7

Diablo replacement would not pass muster under existing Commission rules.  I 8

hope that is not what PG&E intended, but the Commission must recognize how 9

this opens the door to such an approach. 10

I have other concerns with PG&E’s proposal.  PG&E proposes a minimum five-11

year savings persistence.  Depending on what programs PG&E plans to adopt (and 12

the proposal is silent as to that), five years may be too long, and will tend to rule 13

out behavior-based programs and their relatively short persistence. Five years may 14

also be too short, as it will allow funding of programs where program savings will 15

not even extend through when Diablo actually closes in 2025.  PG&E needs a 16

more focused proposal, with savings persistence to match the focus. 17

Further, PG&E does not specify Evaluation, Measurement, and Verification 18

(EM&V) approaches.  In this, PG&E is foregoing the opportunity to develop the 19

automated metering approaches needed to truly treat efficiency as equivalent to 20

generation.  Moreover, leaving EM&V to program implementers raises a 21

“fox/henhouse” concern, with implementers reviewing their own achievements; 22

again, it is unclear if this is what PG&E has in mind, but the possibility is there.23

To address the concerns set out above, I propose an alternative approach to 24

procuring energy efficiency as replacement capacity.  The central concept 25

underlying my proposal is that PG&E should procure energy efficiency as it would 26

procure generation.   27
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1. PG&E should use long-term pay-for-performance arrangements using a 1

normalized, meter-based approach to savings measurement.   2

2. To facilitate (1), the Commission must accelerate development and 3

qualification of automated M&V technologies to make energy efficiency 4

savings measurable in much the way that generation output is measurable, 5

without the intractable M&V issues that have characterized traditional 6

approaches to energy efficiency. 7

3. Diablo energy efficiency procurement programs should focus on deep 8

retrofits of existing commercial buildings using the meter-based approaches 9

and technologies described above.  The programs can encourage deep 10

retrofits versus shallow activities through program participation 11

requirements (e.g., requiring certain measures be installed by program 12

participants) and/or pricing (e.g., paying more per unit of savings from 13

certain measures). 14

These are the key pieces to shifting energy efficiency to generation-equivalent 15

status.  And that is the key to making energy efficiency attractive to the 16

investment community in much the same way generation is, thereby enabling 17

energy efficiency on the scale needed to replace a meaningful portion of Diablo’s 18

capacity cost-effectively.  Fully-normalized baseline meter enabled transaction 19

systems can work natively (eg, like generation, transmission, or distribution 20

resources) within the utility, resulting in lower rates for non-participating 21

ratepayers vs. traditional procurement and no need for additional public benefit 22

fund surcharges. They could lead also to the utility’s access to its traditional role 23

of providing capital for energy infrastructure, this time for distributed plant, which 24

would further streamline and enable energy efficiency delivery. 25
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II. Introduction and Qualifications 1

Q. Please state your name and address and summarize your qualifications.  2

A. My name is Cynthia Mitchell and I presently live in Bellingham, Washington.  I 3

am the founder of Energy Economics, Inc., a consulting firm located in 4

Bellingham, Washington.5

For more than 40 years, I have worked in the energy industry, helping consumers 6

both conserve energy (conservation) and use energy more efficiently (energy 7

efficiency, or EE).  I have worked throughout the country.  For the last 15 years 8

until now I have worked primarily for The Utility Reform Network (TURN)9

My background includes working on matters involving: 10

x traditional utility rate-making, cost allocation, and rate design;  11

x integrated resource planning (IRP) where utility resource procurement and 12

planning decisions are reviewed and evaluated prior to the extensive 13

commitment of time and capital to costly projects; and14

x economic analysis of utility industry competition, restructuring, 15

deregulation, and alternative regulation.16

My California-specific expertise includes:17

x design and evaluation of new methods and approaches to the 18

implementation of utility and non-utility energy efficiency programs in a 19

more competitive industry as part of the state’s electric industry’s “Public 20

Good Charge” and “Resource Procurement” (about $1 billion in annual 21

ratepayer funds collected for energy efficiency programs);  22
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x establishing utility planning and reporting of EE accomplishments by key 1

end uses and energy using measures (prior undifferentiated GWh and MW 2

savings);  3

x redirecting monies and efficiency efforts to residential space conditioning, 4

accounting for about 20% of the state’s system peak, but heretofore largely 5

underserved by California utility efficiency programs;6

x on-bill financing, rigorous EM&V;7

x increased funding for EE programs and activities to local governments and 8

non-utility independent program contractors;9

x consideration of electric and natural gas savings embedded in water 10

extraction, distribution, treatment (pre- / post-);11

x improvements and refinements in EE potential and EE goal-setting analyses 12

and EE cost-effectiveness methodologies;  13

x counseling on related energy topics including but not limited to community 14

choice aggregation applicable energy codes and standards; integrated 15

demand side management (IDSM); and EE-related consumption goals and 16

metrics.17

x promotion of meter-based approaches to measuring and verifying energy 18

efficiency savings, creating new meter-based transaction structures to19

provide capital markets with the certainty they need to make the kinds of 20

utility-scale investments in energy efficiency seen on the generation side. 21

A true and correct copy of my resumé is attached as Attachment 1.22
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Q.  On whose behalf are you providing testimony in this proceeding?  1

A.  I am providing testimony on behalf of The Future Grid Coalition, a nonprofit 2

public advocacy organization.3

Q. What is the purpose of your testimony? 4

A. In my testimony, I analyze PG&E’s proposal to replace a portion of the generation 5

capacity lost with the early retirement of the Diablo Canyon Nuclear Power Plant 6

(Diablo) with energy efficiency.  I then propose alternative approaches to 7

procuring energy efficiency to replace a portion of Diablo’s capacity.  8

Q.  In this proceeding, PG&E proposes to close the Diablo Canyon Nuclear 9

Power Plant (Diablo).  Diablo is a 2,000 MW facility, with effectively zero 10

carbon emissions; it is the single largest source of zero-carbon energy in 11

California.  PG&E proposes to replace Diablo’s capacity with three 12

sequential “tranches” of procurement.  The first tranche is for 2,000 GWh of 13

energy efficiency.  Do you have an opinion on whether it is reasonable to 14

procure energy efficiency first to replace Diablo capacity? 15

A. I support PG&E replacing a portion of Diablo Canyon through energy efficiency.16

Procuring energy efficiency first is consistent with the state’s loading order for 17

resource procurement. 18

Q.  Do you disagree with aspects of PG&E’s proposal for Tranche #1? 19

Aspects of PG&E’s proposal depart materially from the Commission’s 20

longstanding policies governing energy efficiency programs concerning: 21

x how to measure savings,  22

x how to evaluate program cost-effectiveness,23
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x and which energy-saving measures to make eligible for ratepayer funding.11

Such departures may be warranted in certain circumstances, but PG&E has not 2

shown such circumstances here. 3

PG&E’s existing portfolio is already designed to secure all cost-effective energy 4

efficiency.  Consequently, the portfolios are at the limit of “market achievable” 5

energy efficiency.  They are also at the margins of what is cost-effective.  6

Allowing PG&E to use less stringent requirements for cost-effectiveness and 7

savings counting does not in itself increase the achievable efficiency, it just lowers 8

the bar.   What is needed is new market structures that increase PG&E’s access to 9

currently stranded potential, ideally in ways that benefit PG&E’s ratepayers and its 10

stockholders both.  PG&E’s proposals are unlikely to accomplish those goals, or 11

any of the following:  (1) ensure incremental savings beyond what is already in 12

planning forecasts; (2) procure long-life, high-value savings; (3) avoid solicitation 13

redundancies and confusion among potential bidders; (4) avoid additional and 14

unnecessary administrative and implementation costs; (5) minimize burgeoning 15

regulatory oversight; and (6) procure cost-effective energy efficiency. 16

Q.  Please summarize your recommendations.  17

A. I recommend that the Commission require PG&E to implement: 18

x new energy efficiency programs19

x using normalized meter-based approaches to savings measurement and 20

transactions those approaches enable 21

x focused on existing buildings.222

                                              
1  See D.14-10-046, and the Commission’s Energy Efficiency Policy Manual.  

http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/Utilities_and_Industries/Energ
y_-_Electricity_and_Natural_Gas/EEPolicyManualV5forPDF.pdf
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Traditional approaches to energy efficiency, as embodied in the current energy 1

efficiency portfolio, are “maxed out.”  The energy efficiency portfolio that PG&E 2

just submitted in Application 17-01-015 represents all cost-effective achievable 3

energy efficiency PG&E can obtain within its existing program structure.  A new 4

and different approach is necessary to obtain additional energy efficiency in 5

response to Diablo’s closure. 6

If, as I recommend, PG&E moves to a procurement model that treats energy 7

efficiency as equivalent to generation, then PG&E will need to procure metered 8

energy efficiency from suppliers analogous to how PG&E obtains metered 9

generation from generators.  Meter-based approaches to savings can use new 10

technology to scale to a meaningful portion of Diablo Canyon replacement energy 11

needs, advancing the state’s climate change goals in the process.  Focusing 12

programs is also important; spreading even the amounts requested here across all 13

market segments and customers in PG&E’s service territory will dilute the impact 14

such amounts might have, and because the legislature has tasked the Commission 15

and utilities with achieving goals for existing buildings that current program 16

offerings are not on track to meet.  Diablo procurement presents a chance to both 17

meet any capacity need left by the Diablo closure and meet the legislatively 18

established targets for existing buildings. 19

The Commission has not yet endorsed a meter, or suite of meters, for use in 20

energy efficiency procurement.  As a prelude to any energy efficiency 21

procurement, the Commission should fast-track adoption of automated meter-22

based tools (what I will call “EE meters”) using the “Diablo Energy Efficiency 23

Prize” (DEEP) proposal detailed below,3 and require that all energy efficiency 24

                                                                                                                                                  
2 R. 13-11-005, D. 15-10-028, Decision re. Energy Efficiency Goals for 2016 and Beyond and Energy 

Efficiency Rolling Portfolio Mechanics, October 28, 2015, p. 2.  
3 The “Diablo Energy Efficiency Prize” (DEEP) proposal is intended to accelerate (1) development of 

automated, open-source, meter-based savings tools, (2) pursuant to a Commission-approved 



sf-3734276 9

programs funded under the auspices of Diablo replacement be pay-for-1

performance programs that use Commission-adopted tools. 2

I recommend that the Commission address Diablo replacement capacity in this 3

proceeding.  Currently, deferral of consideration would mean spreading Diablo 4

procurement than across a multiplicity of other proceedings (e.g., a renewable 5

portfolio standard proceeding, and a long-term procurement proceeding, and one 6

or more energy efficiency proceedings, and a demand response proceeding). 7

Dispersion of issues across multiple proceedings risks unacceptable delay should 8

Diablo close on the timeline in PG&E’s proposal.  It also means that dealing with 9

Diablo’s closure will be addressed piecemeal.  Interestingly, under the 10

Commission’s current procurement the best way to take an integrated approach to 11

Diablo procurement is to address that procurement in a standalone proceeding.  12

The Commission is taking steps towards integrated procurement.  However, it is 13

unclear when the integrated process will supplant the current “siloed” approach.14

Further, regardless of whether the Commission proceeds in an integrated or siloed 15

fashion, it will be years before the IEPR is revised to reflect Diablo’s closure, 16

longer still before such an IEPR is integrated into a Commission proceeding(s), 17

and longer still before decisions emerge from such proceeding(s).  The 18

Commission should not delay acting on the tremendous opportunity before it to 19

materially reduce energy consumption, and associated carbon emissions. 20

III. Section 2.1. Retirement of Diablo Canyon Power Plant 21

Q.  Do you wish to offer any testimony in support of PG&E’s proposed dates, or 22

earlier or later retirement dates, including indefinite dates?23

A.  No, I do not.  24
                                                                                                                                                  

commercial specification developed by Commission-retained experts, (3) for the commercial building 
sector, where non-routine adjustments to savings baselines are needed.  
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Q.  Do you have a position whether there is any need for replacement power from 1

the retirement of Diablo?2

A.  I take no position on whether there is need, or on what the amount of need is, if 3

any.  That said, I do expect there will be some need for replacement capacity.  4

PG&E’s proposed procurement from all sources represents only ~30% of Diablo 5

output, and the proposed energy efficiency procurement is only a fraction of that 6

amount.  Consequently, I expect that the amount of energy efficiency PG&E has 7

budgeted for will be within the range of where the Commission ultimately lands. 8

IV. Section 2.2 Proposed Replacement Procurement9

A. Issues with the PG&E’s Proposal 10

Q.  Please summarize PG&E’s proposal for procurement of resources as it 11

relates to energy efficiency.12

A.  PG&E is proposing to retire Diablo Canyon Units 1 & 2 in 2024 and 2025.  PG&E 13

proposes to replace a portion of Diablo’s capacity with other GHG-free energy 14

resources, procured in three tranches.15

Tranche #1: 2,000 GWh gross4 “early action” energy efficiency installed by the 16

end of 2024 through one or more competitive solicitations issued on or before 17

June 1, 2018, and potentially new utility programs.  Eligible bids must be below a 18

“RPS cost cap,” with cost-effectiveness evaluated using the Program 19

Administrator Cost (PAC) Test.5  The solicitation will “encourage” proposals that 20

                                              
4 Gross versus net savings.  Gross versus net refers to the difference in savings for all energy efficiency 

actions taken across the utilities’ service territory (gross), and the savings associated specifically with 
each utility’s energy efficiency portfolio (net). 

5 Energy efficiency cost-effectiveness is evaluated on a total portfolio basis with the Commission 
relying on the Total Resource Cost Test (TRC) as the primary indicator of energy efficiency program 
cost effectiveness, consistent with the Commission’s view that ratepayer-funded energy efficiency 
should focus on programs that serve as resource alternatives to supply-side options. Per the 
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estimate savings using an existing conditions baseline (ECB) and normalized 1

meter-based savings (NMEC), with a minimum five years’ savings requirement.   2

Tranche #2: 2,000 GWh of energy efficiency and RPS energy resources, as well as 3

other GHG-free energy resources, for delivery in 2025-2030 through competitive 4

solicitations.  Energy deliveries must be for a minimum term of five years, with 5

utility-owned generation eligible to compete in the RFO. PG&E will specify the 6

RFO framework, including the least-cost, best-fit evaluation criteria, RFO process, 7

and the CPUC approval process. 8

Tranche #3: This tranche includes a voluntary 55 percent RPS commitment, 9

5 percent above the 2030 RPS mandate in Senate Bill 350, starting in 2031 and 10

terminating the earlier of 2045 or when superseded by law or a CPUC decision. 11

PG&E is requesting in part that the Commission authorize PG&E to (1) conduct 12

the procurement activities related to Tranches #1 through #3, (2) recover 13

$1.3 billion for Tranche #1 energy efficiency procurement as authorized energy 14

efficiency funding, over a seven-year period through an annual expense-only 15

revenue requirement of $187 million beginning January 1, 2019 through 16

December 31, 2025, and (3) recover Tranche #2 procurement costs for energy 17

efficiency resources through the Public Purpose Program rate component. 18

                                                                                                                                                  
Commission’s Energy Efficiency Policy Manual, the TRC measures net costs as a resource option 
based upon the total costs for the participants and the utility. The benefits are the net present value of 
avoided costs of the supply-side resources avoided or deferred. The TRC costs encompass the net 
present value of the net costs to participants for installed measures over the measure life plus all the 
costs incurred by the program administrator. The net benefits and net participant costs exclude the 
benefits derived from and costs paid by free-rider participants. The net cost to participants is the actual 
costs minus any rebates from the program administrator. CPUC, Energy Commission Policy Manual, 
v.5, July 2013, p. 17, http://media.wix.com/ugd/0c9650_a62d76de519840abae696ad8b0277dfa.pdf. 

Under the Program Administrator Cost (PAC) test, the program benefits are the same as used in the 
TRC test. The costs, however, are defined to include only the net present value of all costs incurred by 
the program administrator while excluding the costs incurred by the participating customers.  
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Q.  Please explain your earlier statement that there are limits to the additional 1

energy efficiency PG&E (and the state) can cost-effectively achieve within the 2

existing energy efficiency program framework.  3

A. There is a sizable and persistent gap between the potential of all the energy 4

efficiency that is cost-effective6 (known as “economic potential”)7 and what 5

PG&E (and the state as a whole) is tasked with obtaining through their energy 6

efficiency portfolios (known as “market potential”8).  California forecasts two to 7

three times as much economic potential relative to market potential.  As shown in 8

the Figure 1, reproduced below from the Commission’s most recent energy 9

efficiency potentials forecast, there are about 30,000 GWh of efficiency that are 10

economic, relative to the 15,000 GWh of market potential, over the ten-year 11

period 2013-2024.912

                                              
6 Energy efficiency cost effectiveness is determined based on the value of the avoided energy costs over 

the measure life, and the cost of the measure.  See prior discussion of TRC and PAC. 
7 See D.15-10-028, pp. 11-12. 
8 See Id., p. 12. 
9 Navigant Consulting, Inc. Energy Efficiency Potential and Goals Study for 2015 and Beyond, Stage 1 

Final Report  (“Navigant”), September 25, 2015, Figure ES-1. “Statewide Technical, Economic, and 
Cumulative Electric Potential,” page vi, available at:.http://www.cpuc.ca.gov/General.aspx?id=2013.
The Navigant study defines “Technical Potential” as “the amount of energy savings that would be 
possible if the highest level of efficiency for all technically applicable opportunities to improve EE 
were taken,” exclusive of behavior programs, whole building programs, and codes and standards. 
“Economic Potential” is a subset of Technical Potential including “energy efficiency potential 
available when limited to only cost effective measures.”  “Market Potential” is a subset of Economic 
Potential including “energy efficiency savings that could be expected in response to specific levels of 
incentives and assumptions about policies, market influences, and barriers.”  Navigant, pp. iii, iv-v.  
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FIGURE 1 1

2
As explained by the Commission in D.15-10-028, the fundamental difference 3

between the forecast of economic and market potential energy efficiency potential 4

is the differing investment time horizons.105

“One further complication in bridging from economic to market potential is 6
the shift in investment perspectives from a long-term utility avoided cost of energy 7
(e.g. 20-30 year investment time horizon, and using utility or asset-based finance 8
and cost of capital), to the short-term consumer or end-user expectations for return 9
on investment. The latter range from as short as 18 months for many commercial 10
businesses (using lines of credit and cash flow savings to pay for efficiency 11
measures), and 2-3 years for industry (tapping capital budgets that primarily are 12
deployed for business expansion), to perhaps as long as five years for residential 13

                                              
10 D.15-10-028, pp. 15-16.  See also McKinsey & Company, Unlocking Energy Efficiency in the US 

Economy, July 2009, summarized experience across the US. Residential customers require a two- to 
three-year payback (McKinsey at 9) while commercial customers require a 3.6-year payback 
(McKinsey at 58) and industrial sites 18 months to three years (McKinsey at 81.) See 
https://www.nrc.gov/docs/ML1022/ML102290618.pdf. 
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homeowners (relying upon home improvement finance or consumer credit cards). 1
This effectively means that market potential estimates are constrained by the lack 2
of capital frameworks and borrowing terms for EE investments that can mirror the 3
longer term and lower cost of capital for the benchmark avoided energy supplies.” 4
(emphasis added).  5

While there is a great deal of room for improvement in efficacy and economics of 6

how the Program Administrators achieve, and the Commission and Energy 7

Division Staff regulate, market potential energy efficiency, the key points here are 8

1. Commission-established energy efficiency goals, and the resultant utility 9

energy efficiency programs, are already set at full market potential.1110

2. To achieve savings beyond current program levels will require approaches 11

that will drive investment comparable to what is seen on the supply side. 12

To amplify on point 1, I note that Diablo Tranche #1 entails obtaining roughly fifty13

percent more energy efficiency above what was already in PG&E’s existing goals, 14

and so reflected in its energy efficiency portfolio.  The following table shows 15

PG&E’s total energy efficiency goals when existing resource programs are 16

combined with Diablo Tranche #1 energy efficiency. For purposes of illustration, I 17

assigned the Diablo Tranche #1 2,000 GWh in equal increments from 2018 18

through 2024.  19

There is little headroom to leverage significant Diablo replacement power energy 20

efficiency under market potential. 21

TABLE 1 22

                                              
11 Comparing Table ES-1 from the Navigant potentials study providing the ten-year forecast of PG&E 

energy efficiency market potential, with Table ES-2 providing the Commission’s most recent energy 
efficiency goals for PG&E, reflects that goals are set to market potential.  Navigant, p.56 and Chapter 
4, section 4-3, p. 57.  

PG&E Energy Efficiency Goals 2019-2024:
Existing Efficiency Goals & Diablo Tranche #1 2,000 GWh 
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1

To amplify on point 2, PG&E’s proposal does not address the cause of the market 2

potential limit – which is not technological or sectoral, but transactional.   If you 3

don’t change the building-owner centered transaction to a building-centered 4

transaction, you cannot overcome the constraint imposed by the owner’s access to 5

the future savings flow – and PG&E has not changed it.   6

Q.  Please explain your concerns about Tranche #1’s intersection with PG&E’s 7

existing energy efficiency portfolio.8

A.  PG&E proposes to differentiate Diablo energy efficiency programs from existing 9

energy efficiency programs as follows:10

“PG&E plans to require participants to provide information showing how 11
their proposed EE programs or projects would be differentiated from the resources 12
obtained in PG&E’s existing EE portfolio. PG&E may evaluate offers based on 13
the strength of their showing that the proposal: 14

x Utilizes innovative technologies, for example, technologies that are not 15

currently in PG&E’s EE portfolio; 16

x Utilizes innovative approaches, for example, approaches that target 17

customer groups not currently targeted in PG&E’s EE programs; 18

  Resource  Diablo    Diablo  
Year  Program  Tranche #1  Total % Increase  
2018 507 286 793 56.4 
2019 511 286 797 56 
2020 519 286 805 55 
2021 524 286 810 54.6 
2022 541 286 827 52.9 
2023 558 286 844 51.3 
2024 581 286 867 49.2 
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x Offers greater value or lower cost than PG&E’s EE programs.121

PG&E anticipates that there may be multiple offers that target the same location or 2

customer segment. To prevent oversubscription of available savings potential, 3

PG&E proposes grouping offers by location and segment, and selecting the 4

highest ranking offers in a location/segment until the potential for that 5

location/segment is saturated.”  (emphasis added) 6

Nothing in PG&E’s application details how PG&E is going to obtain 50% more 7

energy efficiency than it was already obtaining, much less do so cost-effectively.  8

PG&E’s existing programs already “cover the waterfront”; virtually every energy 9

efficiency technology that is commercially viable and relatively cost-effective is 10

already offered, with essentially all customer groups targeted, via PG&E’s current 11

energy efficiency programs.12

The third differentiation proposal bullet: (3) “offers greater value or lower cost 13

than PG&E’s energy efficiency programs,” is problematic in light of PG&E’s 14

proposed use of a cost-effectiveness test for Diablo Tranche #1 that does not apply 15

to other energy efficiency programs.  PG&E proposes to use the Program 16

Administrator Cost test (PAC) versus the Total Resource Cost test (TRC) to 17

demonstrate Diablo Tranche #1 energy efficiency cost-effectiveness. All other 18

factors being equal, the end result difference between the two tests is that the PAC 19

test reflects only about half of the total energy efficiency costs included in the 20

TRC test. The cost-effectiveness math is simple: drop out about half of the energy 21

efficiency costs and increase the paper cost-effectiveness by a similar 50 percent.  22

                                              
12 Navigant, Chapter 4,  section 4-2, p. 55.   
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Q.  Please explain in more detail your concerns with the elements of the Tranche 1

#1 Diablo replacement power energy efficiency proposal that deviate from the 2

Commission’s current policies for counting savings and cost-effectiveness. 3

A.  One of the limits of existing energy efficiency portfolios is that they must be cost-4

effective.  PG&E proposes to change how the Commission gauges cost-5

effectiveness. The cost-effectiveness calculation is, at core, this fraction: 6

Measure cost/savings7

This ratio is then compared to a reference point.8

Lowering costs, or increasing savings, or both, will make a program more cost-9

effective.10

For purposes of its Diablo proposal, PG&E asks: 11

x To count savings on a gross, not net, basis 12

x To measure cost-effectiveness using PAC test, rather than the TRC.13

Both of these requests are departures from Commission policy, and will make 14

programs appear more cost-effective than they would under the Commission’s 15

rules.16

Gross versus Net Savings.  Gross versus net refers to the difference in savings for 17

all energy efficiency actions taken across the utilities’ service territory (gross), and 18

the savings associated specifically with each utility’s energy efficiency portfolio 19

(net).20

Energy efficiency savings have always been counted on a net basis with net 21

savings used to evaluate cost-effectiveness.13 The regulatory basis for counting 22

                                              
13 CPUC Energy Efficiency Policy Manual, Version 5, July 2013, pp. 18-19.  
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savings on a net basis is to minimize the use of ratepayer funds on energy 1

efficiency that would occur anyway without regulatory intervention. Double-2

paying and double-counting savings wastes funds and overstates accomplishments 3

toward critical climate change goals.14  As a rule of thumb, net savings are 4

generally around half of gross savings (this varies by program).  PG&E’s Diablo 5

energy efficiency proposal to count savings on a gross basis will overstate 6

accomplishments by a factor of two, meaning that 2,000 GWh of gross savings 7

would translate into about 1,000 GWh of energy efficiency that would have 8

happened anyway, with only 1,000 GWh of energy efficiency attributable to 9

Diablo Tranche #1 efforts, without considering whether Diablo energy efficiency 10

is cannibalizing from existing energy efficiency programs.  1511

Cost-effectiveness using the PAC test versus the TRC test.  PG&E proposes to use 12

the PAC test versus the Commission’s reliance on the TRC test to demonstrate 13

Diablo Tranche #1 energy efficiency cost-effectiveness. The distinction between 14

                                              
14 Beginning in 2008, energy efficiency goals were set on a gross basis, while savings continued to be 

counted on a net basis. The Commission recently reverted to an earlier policy era where goals were set 
based on savings net of free-ridership, or program activity that would have likely happened in the 
absence of any ratepayer-funded energy efficiency program, given that the potential for free-ridership 
and double counting will increase when an existing condition baseline default framework is put into 
place. R.13-11-005, D16-08-019, August 25, 2016, pp. 16-17. 

15 The difference between utility reported gross energy efficiency savings and Commission evaluated net 
savings is significant. The most recent Energy Division Staff published results for energy efficiency 
program years 2010-2012; PG&E reported gross savings of 3924 GWh, with savings adjusted 
downward by about one-half to 1,999 GWh, or evaluated net basis. PG&E’s weighted average 
net-to-gross ratio for electric efficiency savings was 58%. In other words, the difference in savings for 
all energy efficiency actions taken across PG&E’s service territory, and for the savings associated 
specifically with PG&E energy efficiency programs, is about one-half. See CPUC 2010 – 2012 Energy 
Efficiency Annual Progress Evaluation Report, March 2015, p. A-3, 
http://www.cpuc.ca.gov/uploadedFiles/CPUC_Public_Website/Content/Utilities_and_Industries/Energ
y/Energy_Programs/Demand_Side_Management/EE_and_Energy_Savings_Assist/EEReport_Main_B
ook_v008.pdf.  

In addition to the Energy Division Staff’s portfolio cycle ex-post EM&V reports, Energy Division 
Staff’s ex ante consultants conduct a more limited periodic assessment of portfolio accomplishments 
for the Efficiency Savings and Performance Incentive (ESPI). The most recent ESPI Final 
Performance Report is for program year 2014 and was published August 1, 2016.  The downward 
adjustments to the utilities’ claimed accomplishments for the portion of custom and deemed gross 
GWh energy savings evaluated was 60% for custom and 44% for deemed. 
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the two is that the PAC test does not include the portion of measure cost that the 1

participant paid.16 This means that all factors being the same, energy efficiency 2

portfolios appear more cost-effective under the PAC test. For instance, for its 2017 3

energy efficiency portfolio, PG&E projects to just break even on cost-4

effectiveness under the TRC test with a ratio of benefits to costs of 1.02, while a 5

the projected PAC test ratio of 1.47.17 The math is simple: reduce the nominal 6

measure cost, and the nominal cost-effectiveness goes up proportionately.  7

In R.09-11-014 the Commission addressed the adequacy of the TRC, and parties 8

were asked whether the Commission should step away from a 30-year history with 9

the TRC test as an equivalent supply-side comparison of energy efficiency 10

cost-effectiveness in favor of the PAC test. In opening comments, PG&E 11

generally opposed adopting the PAC over the TRC, despite the fact that the 12

utilities could stand to gain from moving to the PAC test over the TRC test as the 13

primary indicator for cost-effectiveness.1814

The following table provides a cost comparison of PG&E’s 2017 Energy 15

Efficiency Portfolio to the Diablo Tranche #1 Proposed Budget, demonstrating 16

that Diablo Tranche #1 is not cost-effective.  The top portion of the table shows 17

PG&E’s 2017 energy efficiency portfolio projected costs and savings, with first 18

year savings at $525.00 per MWh, with portfolio savings at a ten-year average 19

energy useful life (EUL). The bottom portion of the table shows PG&E’s Diablo 20

                                              
16 PG&E AL 3753-G/4901-E PG&E’s 2017 Energy Efficiency Annual Budget Advice Letter in 

Compliance with Decision 15-10-028, Sept. 1, 2016, Appendix B-2 Savings and Cost-Effectiveness 
Table, Resource-only Programs, https://www.pge.com/nots/rates/tariffs/tm2/pdf/GAS_3753-G.pdf. In 
addition to not including incentives & rebates art $174 M in the PAC test, PG&E also excludes ET 
$7.3 M and OBF $0.16.  

17 Id., Table 7.1 & Table 7.2. Total costs not included in the PAC test are about 50% of the TRC costs. 
18 R. 09-11-014, Order Instituting Rulemaking to Examine the Commission’s Post-2008 Energy 

Efficiency Policies, Programs, Evaluation, Measurement, and Verification and Related Issues,” PG&E 
Opening Comments October3, 2012, p. 22.  
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Tranche #1 projected costs and savings, with first-year savings at $1,000.00 per 1

MWh, with savings at a five-year average EUL.192

TABLE 2 3

Cost Comparison PG&E 2017 Energy Efficiency Portfolio to
Diablo Tranche #1 Proposed Budget  

PG&E AL 3753-G/4901-E 2017 Energy Efficiency Annual Budget Request 
(Millions of $) 

1 2 3 4 5 6 

2017
Total

Portfolio
Resource

Programs*  

Electric-
only, net of 

Gas-
Collections* 

Projected
Savings
GWh 

Gross*

Cost/MWh
1st Year
Savings

Portfolio
Av

Energy 
Useful
Life

$430.10  $339.82   $279.33  819.13 $525.07  10 
Diablo Tranche #1 Budget Request  

Tranche
#1

Request

Average
Annual
Cost 6 
years

Projected
Savings
GWh 
Gross

Average
Annual 7 

Years

Cost/kMWh
1st Year 
Savings

Diablo
Tranche 

#1
Minimum  

Year
Savings

$1.3 B  $185.71    285.7 $1,000.00  5 
1. AL Table 1.3.    
2. AL Table 1.3. Net of Codes & Standards and Non-Resource 
Budgets.    
3. PG&E filing “appendix_a_v3.xlsx” on tab “Table 2.1a-b - RatesRev,” 
sum of 2016 collections; gas EE collections 17.82% of total. 
4. AL Table 1.3. Net of Codes & Standards savings.    
5. Column 2 / Column 4.    
6. AL Appendix B-2 Savings and Cost-Effectiveness Table, Resource-only 
Programs.

4

I have other concerns with PG&E’s proposal as well.   5

                                              
19 It is important to note that the figures of $525 and $1000 per MWh are the cost for first-year savings. 

Lifecycle cost savings are about $52.50 per MWh for PG&E’s 2017 energy efficiency portfolio given 
the forecasted portfolio average energy useful life of 10 years. The lifecycle cost savings for Diablo 
Tranche #1 are about $200 per MWh given the five-year savings requirement. 
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First-year Diablo energy efficiency savings with five-year persistence factor 1

requirement. PG&E would claim 2,000 GWh of Tranche #1 energy efficiency by 2

summing first-year gross GHW savings over the 2018-2014 time period, with a 3

five-year persistence factor requirement. Energy efficiency measures have 4

physical lives (referred to as energy useful lives or EULs that vary from one or 5

two years for behavior programs, three to five years for many light bulb/lamp 6

replacements, about twenty years for space heating and cooling and water heating 7

systems, and thirty years or more for home and building thermal integrity 8

improvements.  A five-year persistence factor requirement for Diablo Tranche #1 9

energy efficiency means that energy efficiency procured in 2018 Year 1 will likely 10

exceed its useful life as early as 2022 or 2023 before Diablo Canyon Unit #1 is 11

retired. Even energy efficiency procured in 2024 could expire by 2030.  12

PG&E should be obtaining longer-lived savings.  While California has 13

accomplished a great deal in energy efficiency, a history of short-lived energy 14

efficiency savings, increasing population, and increasing energy utilization means 15

that overall electricity consumption continues to go up, with per capita 16

consumption still higher today than the pre-1973 energy crisis levels.  Figures 2 17

and 3 below show California total electricity consumption and per capita 18

consumption from 1972 through 2014. Figure 2 data reflects 40-plus-year steady 19

growth in overall consumption interrupted by periodic recessions. Figure 4 focuses 20

on the historic trend in absolute consumption for the 2000-2014 time period. The 21

data show that between the 2001 and 2008 recessions, statewide electricity 22

consumption grew at an average annual rate of 2,914 GWhs. Since the 2008 23

recession, the rate of growth in consumption has slowed considerably to an 24

average annual rate of 600 GWh (2009-2014).   25
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Figure 3 below shows California per capita electricity consumption in 1972 at 1

6573 KWh; in 2014 it was 6769 KWh.20 Figure 5 shows the historic trend in per 2

capita consumption to 2000-2014 time period. The data shows that since the high 3

in 2008, per capita consumption has continued to trend downward, with 2014 now 4

again on par with 2002 (6,745 2002, 6,769 2014).   5

To achieve the GHG reductions state laws like AB802 and SB350 contemplate, 6

per capita consumption must go down.  The population of California continues to 7

grow, causing the overall electricity use in the state to continue to rise between 8

one and two percent every year, even if per capita consumption remains flat.219

To improve the state’s ability to meet the goals of SB 350 not only to double 10

energy efficiency savings, but also to address the 2030 greenhouse gas reduction 11

goals, the Commission recently established cumulative in addition to first-year 12

annual energy efficiency goals.22 These GHG emission reduction targets are 13

permanent, so energy efficiency savings must translate into enduring consumption 14

reductions.15

I recognize that the minimum is just that, a minimum.  It may be that PG&E’s plan 16

is to combine short-lived and long-lived measures together.  Be that as it may, 17

Diablo replacement energy efficiency must last longer than five years. 18

                                              
20 Data source for Figures 2 and 3 from the Energy Information Administration, SEDS (State Energy 

Data System), 1960-2014.  The link is: https://www.eia.gov/state/seds/seds-data-complete.cfm.
21 State of California, 2008 Update Energy Action Plan, February 2008, p. 7,  

http://www.energy.ca.gov/2008publications/CEC-100-2008-001/CEC-100-2008-001.PDF.
22 D. 16-08-019, Order Instituting Rulemaking Concerning Energy Efficiency Rolling Portfolios, 

Policies, Programs, Evaluation, and Related Issues, Aug. 25, 2016, pp. 20-21.  
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FIGURE 4 1
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Q.  Please summarize your findings regarding PG&E’s Tranche #1 proposal.   1

A. I support looking to energy efficiency first to replace lost Diablo capacity.2

PG&E’s Tranche #1 proposal, however, does not adequately explain how PG&E 3

will cost-effectively obtain 50% more energy efficiency than is “market 4

achievable,” and already addressed by PG&E’s existing programs.  As proposed, 5

Tranche #1 opens the possibility that it will overlap existing energy efficiency 6

program offerings, and/or be comprised of programs that PG&E already elected to 7

pursue in its non-Diablo energy efficiency portfolios.  PG&E’s proposal offers 8

little confidence that it will result in new energy efficiency to offset the lost 9

carbon-free capacity from Diablo, much less do so cost-effectively.10

V. SECTION 2.2 PROPOSED REPLACEMENT PROCUREMENT11

A. The Future Grid Coalition Proposal 12

Q.  Please state your recommendation regarding an alternative energy efficiency 13

procurement approach for Tranche #1. 14

A. I recommend moving to obtaining energy efficiency in much the same way PG&E 15

now obtains generation.  This is a relatively novel approach, as it must be to 16

minimize overlap with existing offerings.   17

A prerequisite to a procurement-style approach to energy efficiency is metering 18

that can quantify savings in much the same way meters can quantify generation.  19

Accordingly, as a first step, I recommend a fast-track process for developing a 20

commercial specification for, and then offering a prize to encourage development 21

of, automated, open source, meter-based savings measurement tools.   22

Commission approval of such tools for utility energy efficiency transactions will 23

provide capital markets with the certainty they need to make the kinds of 24
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investments in energy efficiency that we have seen on the generation side.  1

Adoption of such tools will also facilitate new transaction structures, again, 2

making energy efficiency analogous to generation-side transactions, allowing 3

energy efficiency to reach utility scale.4

Q.  Why do PG&E and the state need new approaches to metering savings? 5

A. For all its past accomplishments, California energy efficiency is treading water. 6

Program administrators are struggling with short-lived, low-value energy savings, 7

portfolios that are at best marginally cost-effective, burgeoning administration and 8

regulatory oversight costs, and increasing measurement and verification 9

complexities. These factors and more prevent energy efficiency from scaling as an 10

energy resource at the level needed to replace even a meaningful fraction of a 11

generation resource such as Diablo.2312

PG&E is uniquely positioned to lead in new ways to measure and verify energy 13

efficiency that can deploy energy efficiency as an energy resource.14

Energy efficiency historically could not be metered in the way that generation can.  15

This inability to easily measure and verify savings in a transparent and timely 16

manner has led to constant disagreements over savings, and a dampening in 17

participation by customers, project implementers, and capital market investors.   18

To move to utility-scale procurement of energy efficiency requires clearing this 19

logjam.  That is now commercially and technologically feasible due to newly 20

available data coupled with algorithms and computational power. Automation of 21

EE meters will enable cash flows to support energy efficiency investments, much 22

as automated remote metering has facilitated investments in other distributed 23

resources, like rooftop solar. Some automated static metering (normalizing only 24

                                              
23 . Navigant at A-7 & A-8. The Commission’s energy efficiency potentials analysis and goals confirm 

the inability to scale the current market achievable construct much, if any, further.  
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for routine factors such as weather) is already happening in the residential and 1

small and medium business sectors.  See, e.g., CalTrac and also the Open EE 2

meter.  These approaches are fine for near-term incentive payouts on a pay for 3

performance basis, where nonroutine changes can be disregarded as a policy 4

simplification matter, and are an incremental improvement for our existing 5

transaction structures.  But these meters create a baseline that assumes a “static 6

building” will persist or can be “averaged” away in the aggregate.  They therefore7

are not applicable to situations (as seen with existing commercial buildings) that 8

require a meter that can make automated, non-routine, baseline adjustments, and 9

do not help us achive the long-horizon investments we need.  10

I therefore recommend this program to go beyond those efforts, and to develop 11

and qualify for California use fully normalizing (dynamic) baseline meters that 12

can enable the kind of long-horizon investments which in my view are necessary 13

to achieve our goals. 14

Q.   Please provide an overview of how new metering approaches and 15

transactional approaches can attract investment in EE. 16

A. It is easy to measure the output of a power plant, and to measure a customer’s 17

energy use.  Meters of various types with sufficient accuracy and precision for 18

commercial purposes have been around for over 100 years.  Metering energy 19

efficiency savings is harder than metering energy output or consumption, because 20

to measure savings one has to establish what would have happened absent an 21

energy efficiency measure: the so-called “counterfactual,” or “baseline.”  22

Establishing a baseline is a fraught exercise, as discussed in D.14-10-046, and 23

D.15-10-028.2424

                                              
24 R. 13-11-005, ALJ’s Ruling Seeking Comment on Energy Efficiency Baseline Policy and Related 

Issues, Energy Division Staff White Paper on Energy Efficiency Baselines for Implementation of AB 
802, pp. 3-4, April 21, 2016. 
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There are different approaches to EE Metering approaches for different sectors. 1

For building types where there are statistically large enough numbers of projects 2

with similar attributes (Residential / SMB / etc), a portfolio based approach can be 3

applied to wash out non-routine changes, however, for larger projects with more 4

diverse ECMs it becomes necessary to apply non-routine adjustments on an 5

individual asset level (see IPMVP Option C). 6

New technology offers energy efficiency a way out of the current cul-de-sac. 7

Software can use building models and historical use data to establish an estimate 8

of what a customer’s energy use would have been but for energy efficiency and 9

other distributed resources.  The algorithms can be adjusted over time, reflecting 10

changes in the building’s energy use, and also anticipating codes and standards 11

changes, business refurbishment cycles, and other non-routine changes in building 12

energy use. 13

What you can meter, you can charge and collect money for.  With meter-based 14

savings measurements, efficiency becomes an energy resource, analogous to 15

generation. “Efficiency as energy” can be applied to individual sites, or at a 16

project portfolio level, correlates well to circuit and substation loads, is persistent, 17

and is measurable at the meter.18

Meter-based approaches to savings measurement coupled with an emphasis on 19

deep retrofits are particularly useful for existing buildings. Preliminary data 20

suggests that it may be possible to reduce building loads by 25-40% by creating 21

long-term investment opportunities in efficiency.  Savings can be aggregated for 22

investment purposes, alongside demand response, energy storage, and other 23

distributed resources.  Savings can also be more readily allocated to whoever 24

makes an efficiency investment, thereby addressing the “split incentive” problem. 25
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Q. What is a baseline? 1

The Commission in D14-10-046 explains at length the baseline concept as it 2

pertains to energy use and energy efficiency and the difference between existing 3

conditions and code adjusted baselines, reproduced as below as follows:254

“What is a Baseline?5

Part of what makes EE so complex is that savings – i.e., the absence of use 6
– is a difficult thing to measure. Figuring out what you saved requires figuring out 7
what you would have consumed without the efficiency measure. This hypothetical 8
level of consumption is the ‘baseline,’ and it is the point of comparison for 9
determining savings.”  10

The consequences of a baseline choice ramify through all aspects of EE 11
calculations. The baseline choice affects, among other things, the existence or 12
amount of savings, customer eligibility for incentives, amount of incentives, 13
whether a PA meets its Commission-established savings goals, and the award of 14
shareholder incentives.15

In general, the lower the baseline, the easier it is to show (or to show more) 16
savings. A higher baseline makes that showing harder. An oversimplified 17
hypothetical illustrates why. Assume for a moment that a customer replaces an old 18
gas furnace with a high-efficiency gas furnace that exceeds code requirements.19

“Existing conditions” baseline savings = (gas used with old furnace) – (gas 20
used with the new furnace).21

“Code” baseline savings = (gas used with a “to-code” furnace) – (gas used 22
with the new “better-than-code” furnace).23

The difference in energy use between an old furnace and a new, “better-24
than-code” one is essentially guaranteed to exceed the difference between a new 25
“to-code” furnace and a new “above-code” furnace. In EE parlance, the “existing 26

                                              
25 R. 13-11-005, D. 14-10-046, Decision Establishing Energy Efficiency Savings Goals and Approving 

2015 Energy Efficiency Programs and Budgets,” October 27, 2004, pp. 52-53. Also reproduced in R. 
13-11-005 ALJ’s Ruling Seeking Comment on Energy Efficiency Baseline Policy and Related Issues, 
Staff White Paper on Energy Efficiency Baselines for Implementation of AB 802, pp. 3-4, April 21, 
2016.  
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conditions” baseline is a “lower” baseline; it is easier to show savings when 1
comparing new equipment to existing equipment than when comparing new 2
equipment to equally new, albeit less-efficient, “to-code” equipment.”  3

Q. What is a dynamic baseline meter?4

A.   The term “dynamic” refers to the baseline, and means the same thing as “fully 5

normalized.” Automated meter-based savings tools that track a building’s energy 6

and load requirements over time, and adjust or normalize the metered energy data 7

to all factors described in AB 802 and in standard engineering tools like IPMVP 8

and ACEEE.  Automated meter-based savings tools can go further, and be 9

calibrated to changes in building structure, use intensity caused by function, 10

equipment, and operations, occupancy, and weather. The Dynamic baseline meters 11

feature ongoing calibration of the baselines.2612

Q.  What is The Future Grid Coalition proposing for a process to accelerate new 13

technologies for use in customer-funded energy efficiency programs? 14

A.  The “Diablo Energy Efficiency Prize” (DEEP) proposal is intended to accelerate 15

(1) development of automated, open-source, meter-based savings tools, 16

(2) pursuant to a Commission-approved commercial specification developed by 17

Commission-retained experts, (3) for the commercial building sector, where non-18

routine adjustments to savings baselines are needed.19

Q.  What are the key benefits in treating energy efficiency as equivalent to a 20

generation resource?21

A. Metered energy savings can be used as to create new transaction structure 22

opportunities to invest in improving building efficiency over 20-30+ years.  These 23

are the sorts of deep and lasting retrofits the legislature was looking for in AB 758, 24

SB 350, and AB 802.25

                                              
26 Berkeley Law, “Powering the Savings,” March 2016, p. 2. 
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x Significant energy efficiency savings create significant value: the market 1

value is the difference between the dynamic (fully normalized) baseline and 2

the metered load. 3

x Significant value attracts investment capital that is needed to scale energy 4

efficiency properly. 5

x Treating energy efficiency as energy provides benefits to building owners 6

and tenants alike.277

Automated meter-based M&V tools can be used to measure and sell the entire 8

yield of energy and energy attributes from energy efficiency installed in a facility, 9

or in an aggregation of buildings, to the utility in a long-term PPA.28  In this way, 10

energy efficiency can begin to attract capital the way other distributed resources 11

do.12

Q.   Why are automated meter-based savings tools critical to reaching untapped 13

economic energy efficiency potential?14

A. Per the Commission’s energy efficiency potential study, the largest portion of 15

potential that is economic but not market achievable is in existing building 16

systems, not the more discrete uses of energy such as appliances, plug load, space 17

heating and cooling (HVAC), or lighting29  Table 2 shows the market achievable 18

and economic potential 2024 cumulative for the key end uses of electricity. The 19

                                              
27 See Cynthia Mitchell, A New Energy Efficiency Manifesto: California Needs a More Integrated, Cost-

Effective Approach, November 2014 (“Mitchell Manifesto”), p. 8. 
https://www.electricitypolicy.com/images/2014/11/16Nov2014/Mitchell/Mitchell16Nov2014.pdf.

28  See.  R. 13-11-005 Comments of the Utility Reform Network on Phase II Workshop 3, Attachment 1, 
(Excerpt from the March 26, 2015, presentation by Jeanne Clinton at the Commission’s 

 21st Century Thought Leaders in Essential Industries Speakers Series), April 13, 2015 
http://docs.cpuc.ca.gov/PublishedDocs/Efile/G000/M151/K170/151170161.PDF. 

29 Building systems of space heating and cooling and water heating, lighting, refrigeration, building 
thermal integrity, versus for instance, discrete light bulbs/lamps and appliances. 
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difference in market achievable to economic is nearly 27,000 GWhs, with nearly 1

half of that (45%) in the whole building category alone.302

There are real, persistent barriers to energy efficiency in existing building 3

markets31. Many buildings are not eligible for rebates because most or all of the 4

savings are below code, but savings from such buildings are not getting captured 5

in the normal course, either because of non-compliance of code or deferred 6

retrofits. This is “stranded potential.”327

                                              
30 Navigant 2015 Market and Economic Potential worksheet provided to C Mitchell.  Mitchell  

Manifesto, p. 13. In focusing on buildings as an integrated whole, other more discrete energy 
efficiency savings in appliances and plug loads, HVAC, and lighting will be achieved.

31 The Existing Buildings Energy Efficiency Action Plan (EBEE Action Plan) required by Assembly Bill 
758 (Skinner, Chapter 470, Statutes of 2009), recognizes the need for California to address climate 
change through reduced energy consumption in existing buildings. See California Existing Buildings 
Energy Efficiency Action Plan, CEC, September  2015, Docket Number: 15-IEPR-05. 
http://docketpublic.energy.ca.gov/PublicDocuments/15-IEPR-
05/TN205919_20150828T153953_Existing_Buildings_Energy_Efficiency_Action_Plan.pdf. “Vision: 
Robust and sustainable efficiency markets deliver multiple benefits to building owners and occupants 
through improvements, investments, and operation of existing homes, businesses, and public 
buildings.  Resulting in: Doubling of energy savings in California’s buildings. This is equivalent to a 
20 percent reduction in statewide building energy use in 2030 compared to projected levels of usage 
and is realized by stimulating an $8 billion/year efficiency marketplace.” p. 1. Footnote 3: “Based on 
calculations identified in Energy Efficiency Financing in California Harcourt Brown & Carey, July 
2011. Appendix B, page 66.”  

32 R. 13-11-005,  ALJ’s Ruling Seeking Comment on Energy Efficiency Baseline Policy and Related 
Issues, Staff White Paper on Energy Efficiency Baselines for Implementation of AB 802, p. 6, April 
21, 2016.  
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TABLE 2 1

Navigant 2015 Potentials & Goals Study Worksheet 
Comparison of Increase in Economic Potential to Market Achievable

Cumulative 2013 to 2024 
  Appliances     Whole  

Plug Load HVAC Lighting Building  
Market Achievable         
Cumulative GWh  1,813  2,009  6,212   2,397  
% of Total End Uses  11% 12% 38% 15% 
Economic       
Cumulative GWh  7,131  6,139  11,630   14,320  
% of Total End Uses  14% 12% 23% 28% 
Difference Mkt to         
Economic       
Cumulative GWh  5,317  4,130  5,418   11,923  
% of Total End Uses  3% 0% -15% 13% 

2

Because energy efficiency improvements to building systems are complex and 3

interrelated, the current M&V approach of estimating savings largely by discrete 4

measures is cumbersome and time consuming. Energy efficiency improvements to 5

building system efficiency are costly, time consuming (multi-year), and ongoing 6

(continuous retrocommissioning and energy management systems). This means 7

that energy efficiency savings need to be measured and verified as aggregate 8

changes in building load, on a real time and ongoing basis—that is, via automated 9

meter-based savings tools.  10

Q. What are the market and regulatory benefits to automated meter-based 11

savings tools?12

A. Automated meter-based savings tools can simplify EM&V, and avoid the 13

uncertainty that the current EM&V process engenders. To accomplish this, 14

automated meter-based savings tools should ideally be open source and 15

inspectable, stand up to rigorous functional and regulatory specifications that are 16

independently reviewed and evaluated by a Commission-retained expert panel, 17

and be sufficiently accurate that investors, utility planners, CA ISO, CEC, and 18
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others can use them like any other meter.  Second, automated meter-based savings 1

tools must be tested and demonstrated empirically based on a set of actual 2

California buildings with real pre- and post- data33. Third, new transaction 3

structures can be deployed that promote significant energy efficiency savings that 4

allow capital markets to match investments over time with 20-30-year streams of 5

energy efficiency benefits.6

Q. Are automated meter-based savings tools being tested and demonstrated in 7

the energy efficiency market?8

Yes, on a preliminary and limited basis. Per the December 30, 2015 HOPPs 9

Ruling, the Commission adopted some standards and a review process for “High 10

Opportunity Programs or Projects” (HOPPs) 34 as a first step in implementing the 11

provisions of AB 802.35  An Energy Division Staff White Paper established 12

protocols and standards for Normalized Metered Energy Consumption (NEMC) 13

proposals to jump start the process within the tight legislative time frame of 14

September 1, 2016 implementation. 15

HOPPS were to include their own M&V, with a post-HOPPS Commission-led  16

independent process to verify the effectiveness of the different HOPPS models 17

focused on reviewing models, methods, and results.36 Attachment A to the HOPPS 18

ruling provided definitions and requirements for HOPPS for key topics and 19

matters including: interpretation of legislation language “normalized metered 20

                                              
33 See work by Jessica Granserson https://eta.lbl.gov/people/Jessica-Granderson, and an example of impirical 

testing created for residential energy modeling at http://www.caltrack.org/caltest.html
34 R-13-11-005, Assigned Commissioner and Administrative Law Judge’s Ruling Regarding High 

Opportunity Energy Efficiency Programs or Projects, Dec. 30, 2015, p. 2. 
35 AB 802 (Williams, Chapter 590, Statutes of 2015), Section 6, codified as Public Utilities Code (PU 

Code) Sections 381.2(a)-(f). 
36 R. 13-11-005, ACR and ALJ Ruling Regarding HOPPS, December 30, 2015, pp. 13 & 14.  
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energy consumption,” general program design, threshold for expected savings, ex-1

post claims and evaluation, and baseline adjustments.372

HOPPPs is an initial step in the direction we are promoting here, but only an initial 3

step.  The programs are pilots, and, critically, leave EM&V to the program 4

implementer.  They do not offer the more generic Commission-approved metering 5

approach that we propose here.6

In addition, a number of entities offer software or services that may already be 7

capable of, or is potentially adaptable for, automated M&V:8

1. EnergyRM (which has a dynamic baseline meter installed at a location in 9

Seattle)10

2. First Fuel 11

3. EnergySavvy12

4. OpenEE13

5. Ecova 14

6. Performance Systems Development 15

7. Helios Building Energy 16

8. Sustainable Real-estate Solutions 17

9. Gridium 18

10. Bractlet19

11. Pulse20

                                              
37 R. 13-11-005, ACR and ALJ Ruling Regarding HOPPS, December 30, 2015, Attachment A.  
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12. Nest1

There may be others as well that I have not heard about.2

Q. Why is it necessary to fast track the testing and demonstration of automated 3

meter-based savings tools when HOPPS is ongoing? 4

The current HOPPS approach to testing, demonstrating, and measuring savings via 5

NMEC, while not flawed, does not address key matters needed to scale energy 6

efficiency to a portion of PG&E’s Diablo replacement needs or the state’s climate 7

change goals. 8

First, HOPPS projects are just now getting underway, with run times of two to 9

three years, followed by subsequent Commission limited evaluation of metered-10

based results. If left to the normal course, it is likely to be several years before 11

initial HOPPS results are available.12

Second, allowing the utilities and third parties to implement HOPPS and provide 13

the proof of accomplishment through NMEC techniques sidesteps the issue of how 14

to more generically automate M&V, particularly for commercial buildings.3815

While the Commission will be conducting its own post-HOPPS evaluation, the 16

timing and the depth of the examination are uncertain. 17

                                              
38 Allowing implementers to provide their own proof of accomplishment also violates the Commission’s 

longstanding regulatory basis for the current EM&V structure that dates back to Decision 05-01-055 
where the Commission separated energy efficiency program administration from the determination of 
energy efficiency accomplishments, that is, a separation between “those who do” (the program 
administrators and implementers) and “those who evaluate” the program performance.  In D.05-01-
055, “Interim Opinion on the Administrative Structure for Energy Efficiency: Threshold Issues”, the 
Commission returned the investor owned utilities (IOUs) to the lead role in energy efficiency program 
administration beginning with program year 2006.  In doing so, the decision created a clear line 
between the portfolio administrators and the evaluation, measurement and verification (EM&V) of 
those activities, as a critical safeguard to the two primary purposes for conducting evaluations of 
energy efficiency programs in California -- to reliably document program effects, and to improve 
program designs and operations to be more cost-effective at obtaining energy resources.
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Third, the approved HOPPS are generally similar to current energy efficiency 1

programs, proposing to demonstrate meter-based savings for what could be a 2

relatively modest change (reduction) in meter billing consumption. The risk, 3

particularly when metering individual buildings, is that if the change from pre- and 4

post-billing consumption is relatively modest, savings claims per NMEC may 5

prove difficult and controversial. Confidence intervals should be generated for all 6

savings estimates. 7

Fourth, the HOPPS NMEC are a first step in automated metered-based savings 8

tools as specified by the utilities and implementers per the Energy Division Staff’s 9

general protocols and standards discussed above.  This is short of functional and 10

regulatory specifications that are independently reviewed and evaluated by 11

Commission expert panel.3912

While HOPPS is a good start, my proposal gives the Commission a chance to take 13

the NMEC concepts set out in the HOPPS ruling and go non-linear.  That is the 14

only way to have a realistic chance of making timely and meaningful gains in 15

scaling efficiency beyond market potential to economic potential. Certainly the 16

Commission can wait for the HOPPPs results, and scale up gradually. This 17

perpetuates the current regulatory and utility energy efficiency construct of slow 18

moving and difficult change.  19

                                              
39 See Exhibit XX, “Dynamic Baseline Meter: Functional and Regulatory Specification”, provided by 

Bill Campbell, Equilibrium Capital Inc. as one of the presenters at the Energy Division Staff 
January 27, 2016 Workshop on Normalized Metered Energy Consumption Operationalizing Directives 
in Assembly Bill 802 and Assembly Bill 793. The Future Grid Coalition offers this exhibit as a starting 
point for developing more specifications that are independently reviewed and evaluated by 
Commission experts. 



sf-3734276 38

Q.  Does PG&E’s proposal that the solicitation in Diablo Tranche #1 1

“encourage” proposals that estimate savings using an existing conditions 2

baseline already address your concerns? 3

A.  No.  PG&E specifies that program participants provide their own EM&V plans, 4

and further provides that data sources may include: impact evaluation studies, 5

engineering estimates, before-and-after operational data using advanced metering 6

infrastructure and/or sub-metering, follow up inspections and/or engineering 7

assessments, and/or deemed savings.40  The reference to “advanced metering 8

infrastructure” is vague and, even less specific than above referenced HOPPS 9

Energy Division Staff White Paper protocols and standards for NMEC proposals.   10

PG&E’s proposal would (1) allow the utilities and third parties to both implement 11

and provide proof of accomplishments, (2) for energy efficiency counted based on 12

a gross versus net basis, (3) with cost effectiveness via the PAC versus the TRC 13

test.  While PG&E’s proposal would allow for the pay-for-performance coupled 14

with EE meter approach I advocate, it does not require it.  Neither does it 15

necessarily accelerate development of the new tools needed for the approach I 16

advocate.17

For the PG&E Residential HOPPS Pilot41, Payable and Claimable savings were 18

separated to allow for flexibility on normalized metered savings as it relates to 19

payable savings to aggregators, but also includes an approved EM&V plan.20

Regardless, there is a critical distinction to be made with current pay-for-21

performance and what I am promoting here. Current pay-for-performance fits 22

                                              
40 PG&E Retirement of Diablo Canyon Power Plant, Implementationof the Joint Proposal, and Recovery 

of Associated Costs Through Proposed Ratemaking Mechanisms, Prepared Testimony, Aug. 11, 2016, 
p. 4-8. 

41 PG&E AL 3698-G/4812-E Submission of HOPPS Proposal – Residential Pay-for-Performance 
Program, March 25, 2016, https://www.pge.com/nots/rates/tariffs/tm2/pdf/GAS_3698-G.pdf.
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within existing market potential, using utility rebates and incentives to finance 1

energy efficiency investments at an average five-year life. I am recommending 2

pay-for-performance through meter-based approaches that create new transaction 3

structures to  provide capital markets with the certainty they need to make the 4

kinds of utility-scale investments in energy efficiency seen on the generation side.5

Q.  Explain the Diablo Energy Efficiency Prize 6

A.  The “Diablo Energy Efficiency Prize” (DEEP) proposal is intended to accelerate 7

(1) development of automated, open-source, meter-based savings tools, 8

(2) pursuant to a Commission-approved commercial specification developed by 9

Commission-retained experts. 10

A prize structure as opposed to a traditional RFP because has several advantages 11

in the field of software development. Those advantages are in evaluation, comfort 12

with results, scale of response, and ecosystem creation.  The DEEP evades one of 13

the major problems with a traditional RFP in an area with no clear solution: while 14

the “first past the post” wins the prize, there can be multiple submitters who 15

satisfy the specification and be approved for use.   16

The scale of response in this sort of effort is important. There is a vast wealth of 17

software talent that never participates in Commission proceedings and will not file 18

an RFP. With a prize, the Commission will be able to draw out that talent. This 19

scale of submissions improves the final result, at very little cost to program 20

administration.  21

There is a final problem a prize structure addresses: it raises awareness of energy 22

efficiency issues, and starts talent thinking about and working together on some of 23

the problems involved. The  prize is especially designed to promote this 24

collaboration. 25
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Normalized metered energy consumption depends on comparing consumption as 1

metered against a baseline consisting of past consumption normalized for weather, 2

occupancy, and other exogenous variables that affect consumption either through 3

automated non-routine adjustment or a portfolio approach. For normalization to 4

be accepted as legitimate by all the parties involved (consumers, implementers, 5

program administrators, and regulators), it is imperative that the algorithm used in 6

normalization be transparent, inspectable, reasonable, and non-proprietary. There 7

can be no black boxes and no private interest should “own” the algorithms. One 8

key task of the review process will be for a panel of technical experts to review the 9

normalization algorithm used in any given program or process, through a defined 10

empirical testing process, to assure the reasonableness of the assumptions it is 11

built on and thus the reasonableness of the metering process and the metered 12

savings estimates. The PG&E CalTRACK process and beta test42 is a good 13

example of how this approach can work. 14

Q. How would the Diablo Energy Efficiency Prize (DEEP) work?15

The guiding principles underlying the prize are (1) achieving a high-quality 16

automated M&V solution for ratepayers and (2) fostering a software ecosystem 17

that remains engaged in energy efficiency work. I suggest the following structure 18

to the prize, but it could take various forms. 19

The basic outline of the prize would be as follows:20

x Competition start: Prize announcement and rules promulgation. 21

x Months 1-4: Commission staff establish an expert panel, drawing from 22

EM&V funds to pay panelists; the expert panel promulgates a draft 23

commercial specification for a dynamic baseline EE meter for existing 24

commercial buildings and a proposal for an empirical testing process.   25
                                              
42 See http://www.caltrack.org/methods-dev-process.html.
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x Months 5-7: Competitors may review specification; staff conducts one or 1

more workshop(s) on the specification, the expert panel revises and the 2

specification and Commission staff put it out for public comment.  The 3

assigned Commissioner and ALJ then jointly issue a ruling adopting a 4

specification. 5

x Months 8-9: Competitors look at available sample data and make comments 6

and ask clarifying questions of Commission staff and consultants.  End of 7

Month 9 is registration deadline. 8

x Months 10-16: Competition; competitors prepare and make submissions. 9

x Month 17-18: Evaluation and testing of submissions and announcement of 10

winner.  : Prize winner(s) will be all teams who submit specification-11

compliant entires within a month of the first specification-compliant entry, 12

up to a maximum of 10 teams, to be decided on order of submission.   All13

specification compliant submittals will be eligible for use in commercial 14

buildings for Diablo procurement programs. 15

Entry should be open to all teams. This would be to encourage participation.  16

Datasets. PG&E will provide teams with large datasets of meter data on actual past 17

retrofit projects to analyze. There will be a functional dataset, which teams will 18

use to build their algorithms. There will also be a test dataset, which will be 19

withheld from competitors and which will be used to evaluate algorithm accuracy. 20

These datasets will need to provide sufficient transparency to build algorithms but 21

still protect ratepayer privacy. 22

Prize evaluation. Evaluation of entries should be carried out by the Commission 23

and/or its designated consultants. We propose that relatively objective measures, 24

decided on ahead of time, will be key to effective prize administration. The source 25
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code, training dataset modifications and all other associated IP will be in the 1

public domain.2

Q. What would the cost to ratepayers be of the for the prize?3

A.  Ordinarily, the Commission sets aside 4% of spending for EM&V.  I propose to 4

dedicate a portion of these EM&V funds to the prize itself.  I am not wedded to a 5

particular amount for the prize, but suggest something in the range of $1,000,000 6

for the winner(s).  If there is more than one winner, the winners would share the 7

$1,000,000 proportionally.   8

Another portion of the EM&V funds would go to Commission consultants to 9

develop the specification, and then to assist Commission staff in responding to 10

competitor questions and evaluating submittals.   11

Q. Why are you proposing to initially at least focus the testing and 12

demonstration of DEEP on deep retrofits in the commercial building sector?13

A.  Having a focused proposal is critical.  First, the tools likely to come in in response 14

to a $1,000,000 prize are likely to have limited applicability.  They are unlikely to 15

be “Swiss Army Knives,” applicable to all sectors and subsectors even of the 16

building market.  That is, an EE meter that works for commercial building 17

customers will not necessarily work for residential or industrial customers. 18

Second, a focused spend ensures that savings are incremental to what would have 19

happened naturally, notwithstanding the use of gross savings measures inherent in 20

programs that measure savings at the meter.  The commercial sector remains a key 21

market for potential energy efficiency growth. A 2013 study commissioned by the 22
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California Public Utilities Commission found that the commercial sector had the 1

greatest potential for growth and the lowest market barriers.432

Third, focusing on a single subsector ensures a critical mass of funds rather than a 3

dilution of funds across multiple industry sectors and subsectors.4

Fourth the legislature has established savings targets for existing buildings, and 5

meeting these targets requires additional energy efficiency spending.  The 2011 6

Harcourt Brown & Carey, Inc. energy efficiency financing report44 estimates that 7

to achieve a 25 percent savings level in California homes would require an 8

estimated $60 billion,45 with the price tag for a 25 percent savings reduction in 9

California small and large commercial buildings of only $11 billion.46 With 10

PG&E’s 2015 electric usage an equivalent 34 percent for residential and 11

commercial, and electric savings for the two sectors similar (33 percent residential 12

and 36 percent commercial).  $1.3 billion can be a good start for commercial 13

buildings; reducing it will make it much less so. 14

Q. How do you ensure savings come from deep retrofits versus savings from 15

“naturally occurring” activities?  16

A. Through either program design or pricing.  For a program design approach, Diablo 17

program participants could be required to show a measure mix that includes 18

particular  measures; window replacement, say.  For a pricing, approach, again 19

there would have to be some transparency into customer measures; pricing per unit 20

saved would be weighted to reflect a Commission policy judgment that savings 21

from some measures are worth more than savings from other measures.22

                                              
43 Berkeley Law, Powering the Savings, March 2016, p. 6. 
44 Energy Efficiency Financing in California - Needs and Gaps Preliminary Assessment and 

Recommendations, Presented to The California Public Utilities Commission, Energy Division July 8, 
2011,  http://www.harcourtbrown.com/wp-content/uploads/CPUC_FinancingReport_HBC_Jul8v2.pdf.

45 Ibid p. 11.  
46 Ibid p. 42.  
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Q.  How does your proposal here differ from PG&E’s “DERBI” proposal 1

discussed in their Business Plan filed in Application 17-091-015?2

A.  My proposal here provides for (i) independent testing and demonstration of 3

automated tools, which is not part of PG&E’s DERBI proposal, and (ii) 4

accelerating development of such tools, and associated transaction structures.5

VI. SECTION 2.3 PROPOSED EMPLOYEE PROGRAM  6

Q. Do you wish to offer any testimony in regarding PG&E’s proposed employee 7

program?8

A.  No, I do not.  9

VII. SECTION 2.4 PROPOSED COMMUNITY IMPACTS MITIGATION 10

PROGRAM 11

Q. Do you wish to offer any testimony regarding PG&E’s proposed community 12

impacts mitigation program? 13

A.  No, I do not.  14

VIII. SECTION 2.5 RECOVERY OF LICENSE RENEWAL COSTS 15

Q. Do you wish to offer any testimony regarding recovery of license renewal 16

costs?17

A.  No I do not.  18
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IX. SECTION 2.6 PROPOSED RATEMAKING AND COST ALLOCATION 1

ISSUES2

Q.  Do you wish to offer any testimony regarding ratemaking and cost allocation 3

issues?4

A.  No, I do not. 5

X. SECTION 2.7 LAND USE, FACILITIES, AND DECOMMISSIONING 6

ISSUES7

Q.  Do you wish to offer any testimony regarding land use, facilities, and 8

decommissioning issues? 9

A.  No, I do not. 10

Q. Does this conclude your testimony? 11

A. Yes.12
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x Chief Economist, Nevada Attorney General’s Bureau of Consumer Protection 1981-

1990, (formerly the Consumer Advocate’s Office).

x Energy Economics Inc. Private consultant on energy planning and resource procurement, 
renewables, energy efficiency. 1990 – present. 

Professional Interests
Cynthia Mitchell’s involvement in energy issues has spanned over 40 years and has included 
roles as diverse as Utah Community Action Association energy specialist on utility rate issues 
for seniors and low income, chief economist for the Nevada Attorney General’s Bureau of 
Consumer Protection (Jon Wellinghoff Consumer Advocate), expert witness to state public 
utility commissions and consumer advocate offices in over a dozen states and the District of 
Columbia, and employment and consulting with several public and private energy firms.  

Ms. Mitchell’s expertise has embraced traditional utility rate making and regulatory matters with 
emphasis on cost allocation and rate design; to integrated resource planning (IRP) where utility 
resource procurement and planning decisions are reviewed and evaluated prior to the extensive 
commitment of time and capital to costly projects; to economic analysis of utility industry 
competition, restructuring, deregulation, and alternative regulation.

From 1989 to 1993 Ms. Mitchell conducted a series of surveys tracking IRP substantive and 
procedural components on a state-by-state basis. This series was instructive in defining 
appropriate IRP on a national level and was published and referenced by numerous organizations 
including U.S. Department of Energy, Edison Electric Institute, Lawrence Berkeley Labs, World 
Resources Institute and World Watch Institute. 

During this lengthy career in energy affairs Ms. Mitchell has cultivated an active interest in 
energy efficiency, renewable energy, and public power. 
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Current Clients / Projects 

September 2000 – ongoing. The Utility Reform Network (TURN), California.  
Design and evaluation of new methods and approaches to the implementation of utility and non-
utility energy efficiency programs in a more competitive industry as part of the state’s electric 
industry’s “Public Good Charge” and “Resource Procuremetnt” (about $1 billion annual 
ratepayer funds collected for energy efficiency programs 2010-2012). Ms. Mitchell has been 
instrumental in establishing utility planning and reporting of EE accomplishments by key end 
uses and energy using measures (prior undifferentiated Gwh and MW savings), redirecting 
monies and efficiency efforts to residential space conditioning, accounting for about 20%  of the 
state’s system peak, but heretofore largely underserved by California utility efficiency programs, 
on-bill financing, rigorous EM&V, increased funding for EE programs and activities to local 
governments and non-utility independent program contractors, consideration of electric and 
natural gas savings embedded in water extraction, distribution, treatment (pre- / post-),
improvements and refinements in EE potential and EE goal-setting analyses and EE cost-
effectiveness methodologies, community choice aggregation, codes and standards, integrated 
demand side management (IDSM), and moving beyond EE savings to absolute consumption 
reduction goals/targets and metrics. 

TURN is a statewide grassroots, nonprofit, consumer advocacy organization that has been active 
for over 35 years in California energy and utility issues, and was a model for the formulation of 
consumer advocate organizations throughout the country in the late 1970’s.

Professional Accomplishments and Projects 

2006 – 2013. Arkansas Attorney General’s Office. Analyses, comments and testimony in 
numerous IRP, EE, SER Proceedings. Numerous cases and proceedings. 

2009. Northwest Independent Power Producers Coalition (NIPPC), Seattle Washington. 
Testimony re. Idaho Power Company’s Application for a Certificate of Public Convenience and 
Necessity for the Langely Gulch Power Plant.

2009. National AARP, Austin, Texas. Comments proposed energy efficiency regulations and 
utility plans AARP Kansas and Oklahoma and Testimony AARP New Mexico. 

2009-2008.  Barbara R. Alexandar, Consumer Affairs Consultant, Maine. Supporting
analyses for DOE Report “State Mandates for Renewable, Energy Efficiency, and Peak Load 
Demand Reductions: An Analysis of Promises Made and Implications for Low Income 
Customers” and “Energy for Colorado’s Economy: Creating Jobs and Economic Growth with 
Renewable Energy”.
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Nevada

July 2004 – December 2004. Southwest Energy Efficiency Project SWEEP, Howard Geller.
Develop an energy efficiency strategy and plan for Nevada.  The energy efficiency strategy and 
plan builds upon existing state and local government, utility, and private sector policies and 
programs.  The efficiency strategy addresses both electricity and natural gas use in the state and 
includes energy savings goals, costs, and benefits.  It includes recommendations for possible 
state regulatory and legislative initiatives, as well as possible initiatives not requiring legal or 
regulatory action.  The recommendations include new policies and programs as well as 
enhancements to existing policies and programs.

November 2003 – September 2004. U.S. Foods/Winnemucca Farms, Winnemucca, Nevada. 
Nevada Public Utility Commission Docket 02-5030 Rulemaking Amendments to the 
Nevada Electric Utility Resource Planning Regulations.  Written comments and workshop 
presentations on long term avoided cost rates for cogeneration and small power production. 
Current work includes contract negotiations with Sierra Pacific.  

June 2003 – April 2004.  Nevada State Office of Energy (NSOE) Carson City, Nevada.
Report: Design Considerations for a Voluntary Tariff-Based Green Pricing Program for 
Nevada. Wrote report as subcontractor to Desert Research Institute’s Green Power Committee.

September 2002. Nevada Department of Human Services, Welfare Division; Department of 
Business and Industry, Housing Division.
Evaluation of Nevada’s special revenue fund created during the 2001 legislative session, The
Nevada Fund for Energy Assistance and Conservation, to assist eligible Nevadans in 
maintaining essential heating and cooling services. Assessment of program design for the 
Department of Human Resources, Welfare Division, that administers the existing federal and 
new state energy assistance funds, and the Department of Business & Industry Housing Division 
that administers the Weatherization Assistance Program. The evaluation report will be presented 
to the 2003 Nevada Legislature.

March – May 2002. Washoe County Senior Law Project, Reno. 
Assistance on implementation issues associated with the Universal Energy Charge (UEC) 
established by the 2001 Nevada Legislature to assist low-income households with unaffordable 
energy bills.

September 2000 – May 2001. Nevada Association of Counties (NACO),  Carson City.
Report: Making Nevada’s Competitive Electricity Markets Work for Residential, Small Business, 
and Governmental Customer co-authored with Steve Bradhurst, then a planning and 
management consultant, now Director of the Washoe County Regional Water Planning 
Commission. The report was for NACO’s 2001 Nevada legislative effort to provide retail choice 
to Nevada’s residential, small business, and governmental customers through community 
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aggregation. Under then legislated but not yet implemented Nevada deregulation statutes, 
residential, small business and governmental customers would have been severely restricted in 
their ability to achieve any price competition or customer choice given their inability to 
aggregate into potent buying groups.

While much of the California debate over the pros and cons of deregulation focused on the 
wholesale market, Ms. Mitchell recognized that the California deregulation statutes’ explicit 
restriction against opt-out aggregation was a fatal flaw in achieving workable competition that 
should not be repeated in Nevada. Mr. Bradhurst and Hadfield worked with Ms. Mitchell to 
bring price competition and customer choice to all customers. The Mitchell-Bradhurst report for 
NACO was provided to all state legislators and other key policy makers.  Ms. Mitchell and Mr. 
Bradhurst also assisted NACO with legislative bill drafting and related community aggregation 
efforts.  

2000. EnergySource, Inc., Reno. 
Work on a variety of energy broker competitive electricity projects.  

March 1999. Corporation for Solar Technology and Renewable Resources (CSTRR), Las 
Vegas.  Docket No. 97-8001, before the Nevada PUC. Restructuring of Electric Industry. 
Rulemaking on Nevada Renewable Portfolio Standard (RPS). CSTRR written comments to the 
Nevada PUC on implementation of Nevada’s RPS pursuant to AB 366. Participation in PUC 
workshops and analysis and comment on PUC proposed RPS regulation.

September 1997 - January 1999. Nevada Bureau of Consumer Protection, Carson City.
Docket No. 97-8001, before the Nevada PUC. Investigation of  Issues to be considered as a 
result of Restructuring of Electric Industry (pursuant to A.B. 366). Assistance to the BCP as a 
subcontractor to JBS Energy Inc. on a series of rulemaking and workshop written comments.  
Reference Bill Marcus, Principal Economist JBS Energy Inc., Sacramento, CA. 530/372-0534. 

1998. Truckee Meadows Regional Planning Agency, Reno. 
Served on the (Northern Nevada) Regional Utility Corridor Citizens Advisory Committee to the 
Truckee Meadows Regional Planning Agency, responsible for the development of a 
collaborative plan for utility corridors to facilitate Northern Nevada growth for the next 20 years.

August 1989. Ormat Energy Systems, Inc., Sparks.  
Docket No. 89-752, before the Nevada PUC. Rulemaking on Nevada Senate Bill 497, the 
Indigenous Resources Act. White Paper on behalf of Ormat Energy Systems, Inc. “Accounting 
for the Economic Effects of Indigenous Resources in Utility Least-Cost Planning”.  
Developed methodology accepted by the Nevada PUC for reflecting the economic benefits of in-
state resource development.  
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July 1981- July 1989. Nevada Bureau of Consumer Protection, Reno. 
Chief Economist. Testimony and case management on a variety of electric utility rate and 
regulatory matters, specializing in cost of service allocation and rate design. Work on the nation's 
first full-featured integrated resource planning (IRP) model. Review, case organization, strategy 
analysis, management of consultants, and presentation of testimony on Sierra Pacific and Nevada 
Power IRP filings, including but not limited to load forecasting, demand-side management, 
utility-sponsored energy efficiency programs, avoided cost calculations, utility and non-utility 
supply side resources, resource integration, preferred plan selection, and utility and ratepayer 
financial analyses.

National  
1990-1993. National State Consumer Advocates /Department of Energy (NASUCA/DOE) 
Co-manager of the National State Consumer Advocates /Department of Energy 
(NASUCA/DOE) IRP Regulatory Intervention Project. Prepared an IRP training manual Least-
Cost Utility Planning: Consumer Participation Manual. Conducted and/or participated in IRP 
workshops in Georgia, Indiana, Mississippi, Missouri, New Mexico, South Carolina, Texas, 
Utah, and West Germany.   

Oregon
April 1999.  Perkins Cole, Inc.
Under contract with JBS Energy, Inc., assisted in the preparation of a report comparing customer 
service standards for Perkins Cole in connection with the merger of Scottish Power and 
PacifiCorp.
x Nationwide research on reliability and customer service standards in place in state 

Commissions and in individual utilities. 

Texas
February 1996-January 1997. Environmental Defense Fund of Texas.  
Project Nos. 14400, 15000, 15001 and 15002, before the Texas PUC. Generic Proceedings on 
Competitive Resource Acquisition and IRP Proposal for Publication, Industry Restructuring, 
Stranded Investment Report, and Scope of Competition Report.
x Review, evaluation, and comment on the PUC’s proposed generic proceedings and 

rulemaking processes on all aspects of electric utility industry restructuring to comply with 
State of Texas statutory requirements and directives.

March 1996.  Texas Ratepayer’s Organization to Save Energy (TX ROSE). 
Docket No. 13575, before the Texas PUC. TU Electric Power Company Petition Following 
Remand and Statement of Intent for Approval of Demand-Side Management Programs, 
Renewable Resources Agreement and Requests Regarding Cost Recovery Mechanisms, and 
Other Relief. Comments and Testimony on behalf of the  
x Review and evaluation of the reasonableness of TUEC’s proposed competitive solicitation 

processes for DSM, renewables, and non-utility supply-side resources; and proposed cost 
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recovery mechanisms. 

February 1995. Texas Ratepayer’s Organization to Save Energy (TX ROSE). 
Docket No. 13575, before the Texas PUC. TU Electric Power Company Notice of Inquiry: 
Request to Construct Generation Facilities, and Request for Approval for DSM and Renewables 
Solicitation Contracts.
x   Review and evaluation of the prudence and reasonableness of TUEC’s test period DSM 

programs and proposed DSM and Renewables Solicitation Contracts.

January 1994. Texas Ratepayer’s Organization to Save Energy (TX ROSE). 
IRP Rulemaking Proceedings, before the Texas PUC. Report entitled “Public Interest Parties 
Suggested Text for Governing Electric Utility Integrated Resource Planning in Texas”.
x Development of a proposed IRP rule for the State of Texas. Written comments on various 

substantive and procedural IRP issues, and review and comment on other parties’ comments 
was provided. 

November 1994.  Texas Ratepayer’s Organization to Save Energy (TX ROSE). Docket No. 
12065, before the Texas PUC. HL&P Rate Adjustment Proceeding. 
x Review and evaluation of the prudence and reasonableness of HL&P test period DSM 

programs. 

July 1993. Texas Ratepayer’s Organization to Save Energy (TX ROSE). 
Docket No. 11735, before the Texas PUC Testimony on TU Electric Rate Increase Application. 
Rate Design Phase. 
x Review and analysis of the reasonableness of TUEC’s Cost of Service Study and Rate 

Design from the perspective of consistency with IRP primary criterion of minimization of 
utility total revenue requirement and customer total costs. Recommended modifications to 
both TUEC’s COS and Rate Design to conform to IRP principles. 

June 1993.  Texas Ratepayer’s Organization to Save Energy (TX ROSE).  
Docket No. 11735, before the Texas PUC. Testimony on TU Electric Rate Increase Application, 
Revenue Requirements Phase. 
x Review and analysis of TUEC’s energy efficiency and load management proposed 

shareholder incentive mechanism. 

Montana
April 1996.  Montana Public Service Commission. 
Docket No. D95.11.177, Evaluation of PacifiCorp’s 1995 Resource and Marketing Planning 
Program. 
x Review of all intervener comments regarding PacifiCorp’s IRP filing, and an examination 

and determination of compliance w/PSC IRP regulations. An independent review and 
assessment of PacifiCorp filing and written report was provided. 
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September 1995.  Montana Public Service Commission. 
Docket 95.6.30, Evaluation of Montana Power Company’s 1995 Integrated Resource Plan, on 
behalf of the Montana PSC. 
x Review of all intervener comments regarding MPC’s IRP filing, and an examination and 

determination of compliance with  PSC IRP regulations. An independent review and 
assessment of MPC’s filing and written report was also provided. 

x Review and comments dovetailed ongoing Commission proceedings on electric utility 
industry restructuring with a focus on possible revisions to the goal and purpose of IRP in a 
more competitive environment with an emphasis on new approaches to DSM evaluation 
amid implementation. 

January 1995.  Montana Public Service Commission.
Docket 94.4.19, Evaluation of PacifiCorp’s 1993 Resource and Marketing Planning Program. 
x Review of all intervener comments regarding PacifiCorp’s IRP filing and an examination and 

determination of compliance with PSC IRP regulations. An independent review and 
assessment of PacifiCorp filing and written report was also provided. 

March 1994. Montana Public Service Commission.
Docket 93.9.41, Evaluation of Montana Dakota Utilities 1993 Integrated Resource Plan.  
x Review of all intervener comments regarding MD U’s IRP filing, to determine compliance 

with PSC IRP regulations. An independent review and assessment of MDU filing and written 
report was also provided. 

August 1993. Montana Public Service Commission. 
Docket No. 93.3.9, Evaluation of the Public Comments on Montana Power Company’s March 
1993 Integrated Resource Plan, Report on behalf of the Montana PSC. 
x Review of all intervener comments regarding MPC’s IRP filings to examine and determine 

compliance with PSC IRP regulations. Work also involved independent review and 
assessment of MPC fling and written report followed by a one-day presentation to PSC 
regarding consultant findings on all aspects of MPC‘s filing from load forecast, demand-side 
management potentials assessment, supply-side resource potentials assessment, integration of 
demand and supply-side resources and development of preferred long range resource plan. A 
review and assessment of MPC’s existing and proposed DSM programs was also provided. 

District of Columbia
January 1995. District of Columbia Office of People’s Counsel.
Formal Case 917, Phase II, before the D.C. PSC. Testimony on PEPCO’s 1994 Resource Plan, 
on behalf of the.
x Detailed review and development of findings and recommendations regarding the quality of 

Pepco’s implementation of existing DSM programs. Work also included a review of pre- and 
post-program audit reports, worksheets, and rebate calculations for all programs. In addition, 
a detailed review, and development of findings and recommendations regarding Pepco’s 
Early Chiller Replacement component of its Custom Rebate Program was also presented. 

January 1995. District of Columbia Office of People’s Counsel.
Formal Case 939, before the District of Columbia Public Service Commission (D.C. PSC), 
Direct and Rebuttal Testimony on Potomac Electric Power Company (PEPCO) Rate Case. 
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x Detailed review and development of findings and recommendations regarding the prudence 
and reasonableness of Pepco’s test period DSM programs.

January 1995. District of Columbia Office of People’s Counsel.
Formal Case 921, Review and comment on Washington Gas Company’s 1994 Integrated Least 
Cost Resource Plan.
x Review and evaluation of WG ‘s resource plan, with particular attention to proposed and 

existing DSM programs. 

April 1994. District of Columbia Office of People’s Counsel.
Formal Case 934, before the D.C. PSC. Testimony on Washington Gas Company Rate Case. 
x Review and evaluation of  WG‘s test period DSM programs and associated expenditures. 

Testimony filed, case stipulated. 

October 1993. District of Columbia Office of People’s Counsel.
Formal Case 929, before the D.C. PSC, Direct and Rebuttal Testimony on PEPCO Rate Case. 
x Review and development of findings and recommendations regarding the quality of Pepco’s 

implementation of existing DSM programs; and a detailed review, and development of 
findings and recommendations regarding Pepco’s additional Impact Evaluation work. 
Recommendations regarding adjustments to the Company’s request for increase in allowed 
revenues were provided. 

October 1992. District of Columbia Office of People’s Counsel.
Formal Case 917, before the D.C. PSC. Direct and Rebuttal Testimony on PEPCO’s 1992 
Resource Plan. 
x Detailed review, and development of findings and recommendations regarding the quality of 

Pepco’s implementation of existing DSM pro grams. A review of pre- and post-program 
audit reports, worksheets, and rebate calculations for all programs was presented. Work also 
involved detailed review, and development of findings and recommendations regarding 
Pepco’s Impact Evaluation Reports on its Residential AC/HP and Commercial Lighting 
Programs. 

August 1991. District of Columbia Office of People’s Counsel.
Formal Case 905, before the D.C. PSC. Direct and Rebuttal Testimony PEPCO Rate Case. 
Investigation into the provision of additional financial incentives to encourage utility investment 
in DSM 
x Review and comment on barriers to Pepco’s implementation of successful DSM programs. 

Recommendations regarding the reasonableness, criteria, and methodology implementing  
lost revenue and shared savings incentive mechanisms  were provided. Consultant’s work 
also focused on importance of sound measurement and evaluation protocols as prerequisites 
to DSM incentive mechanisms. 

September 1990. District of Columbia Office of People’s Counsel.  
Formal Case 834, Phase II, before the D.C. PSC. Direct and Rebuttal Testimony on PEPCO’s 
1990 Resource Plan. 
x Development of findings and recommendations regarding Pepco’s analysis of technical 

feasibility cost effectiveness, and achievable DSA4 potential over 20 year planning horizon, 
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and findings and recommendations regarding Pepco’s existing and proposed DSM programs. 
Testimony also addressed the importance of sound measurement and evaluation protocols for 
Pepco.

Georgia 
March 1996. Consumers’ Utility Counsel Division of the Governor’s Office of Consumer 
Affairs (CUC).
Docket Nos. 6315 & 6325-U, before the Georgia Public Service Commission (PSC). Testimony 
on the Application of Georgia Power Company for Certification of a Residential Load 
Management Program. 
x Review and analysis of GPC ‘s proposal to implement three residential load management 

programs. Case stipulated after filing of intervener testimonies. 

April 1994.  Consumers’ Utility Counsel Division of the Governor’s Office of Consumer 
Affairs (CUC).
LCP Proceeding, Evaluation of Georgia Power Company’s Submittal to Expand its Custom 
Lighting Program to Include Ceiling Insulation, High Efficiency Heating Ventilating and Air 
Conditioning, and Efficient Motors. Report on behalf of the Georgia PSC.
x Review and evaluation of the Company’s proposed revisions to its Custom Lighting DSM 

program. 

October 1991. Consumers’ Utility Counsel Division of the Governor’s Office of Consumer 
Affairs (CUC).
Docket No. 4047-U, before the Georgia PSC. Testimony on Rulemaking on Integrated Resource 
Planning on behalf of the CUC. 
x Testimony on the key procedural and substantive components of a comprehensive lRP  rule. 

Kansas
February 1994. State of Kansas Citizens Utility Ratepayer Board (CURB). 
Docket No. 180.056-U, before the Kansas Corporation Commission. Testimony on the KCC’s 
proposed IRP rule for Kansas.  
x Presentation in support of the Commission’s proposed IRP rule. 

August 1993. State of Kansas Citizens Utility Ratepayer Board (CURB).
Docket No. 180.056-U, before the KCC. Comments on the KCC’s draft IRP rule for Kansas. 
x Participation in several workshops on the various procedural and substantive components of 

IRP before the KCC. 

June 1992. State of Kansas Citizens Utility Ratepayer Board (CURB). 
Docket No. 180.056-U, before the KCC. Investigation into the adoption of an IRP regulation for 
Kansas.
x Participation in 4 Commission workshops on the development of a proposed IRP rule for the 

state of Kansas. Written comments on various key substantive and procedural IRP issues, and 
review and comment on other parties’ comments was provided. 
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California  
June 1994. California Energy Resources Conservation and Development Commission.  

In the Matter of the Preparation of the 1994 State of California Electricity Report. 
x Report DSM Investment in the Noncore Gas Market: An Analysis of Obstacles and 

Approaches.

September 1994. California Energy Resources Conservation and Development 
Commission.  

In the Matter of the Preparation of the 1994 State of California Electricity Report.
x Report Integrated Resource Planning and Competition in the Electric Services Industry.

Colorado 
June 1992. Land and Water Fund of the Rockies. 
Docket No. 91A-480EG, before the Colorado PSC. Rulemaking on Decoupling.  
x Testimony on IRP and DSM implementation successes in other jurisdictions and 

reasonableness of LWF’s proposed decoupling mechanism. 

Louisiana
November 1990. Alliance for Affordable Energy. 
Docket UD-90-3, testimony before the Council of the City of New Orleans regarding the 
“Electrification” Campaign of New Orleans Public Service, Inc.  
x Testimony before the New Orleans City Council on NOPSI’s campaign to provide  rebates to 

residential customers for fuel switching gas space heating and water heating to electric. 

July 1987.  Alliance for Affordable Energy. 
State of Louisiana Senate Subcommittee, presentation on Least Cost Planning for the State of 
Louisiana. 

Testimony before the Nevada PUC as Chief Economist for the Nevada 
Consumer Advocate’s Office, 1981-1989 

Docket No. 89-651:  Electric and Natural Gas Utility Financial Incentive Rulemaking. 
Docket No. 90-701:  Southwest Gas Company’s 1990 Southern Nevada Resource Plan. 
Docket Nos. 90-256
and 90-302:   Sierra Pacific’s Application for Interruptible and Time-of-Use Tariffs. 
Docket No. 90-I 85:  Sierra Pacific’s 1989 Revised Demand-Side Resource Plan. 
Docket No. 89-965:  Sierra Pacific’s 1989 Resource Plan Cost Recovery. 
Docket No. 88-701:  Nevada Power’s 1988 Resource Plan. 
Docket No. 88-676:  Sierra Pacific’s 1989 Resource Plan.
Docket No. 88-530:  NV Geothermal Industry’s Petition that Sierra Cease and Desist a 

Competitive Bid. 
Docket No. 88-111:  Nevada Power’s DSM Cost Recovery Application. 
Docket No. 87-833:   Nevada Power’s Fourth Resource Plan Cost Recovery. 
Docket No. 86-120:   Nevada Power’s 1986 Avoided Cost Filing. 
Docket No. 86-843:  Nevada Power’s 1986 Resource Plan Cost Recovery 
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Docket No. 86-702:  Nevada Power’s 1986 Resource Plan. 
Docket No. 86-701:  Sierra Pacific’s 1986 Resource Plan. 
Docket Nos. 85-1004
and 85-1005:   Nevada Power’s and Sierra Pacific’s Avoided Cost/Qualifying Facilities. 
Docket No. 85-833:  Nevada Power’s 1984 Resource Plan Cost Recovery. 
Docket No. 85-832:  Nevada Resource Planning Rulemaking. 
Docket No. 84-725:  Sierra Pacific Resource Plan Amended Two-Year Plan 
Docket No. 84-724:  Nevada Power Resource Plan Amended Two-Year Plan. 
Docket No. 83-1142:  Sierra Pacific General Electric Rate Case on Rate Design. 
Docket Nos. 2357 
and 82-498:   PURPA Load Management and RCS Rules 

Utah
April-December 1981. Eugene Coyle and Associates, Berkley, CA.
Conservation and load management program for Utah Power & Light Company commercial 
electric customers.  

November-December 1981. Burke Leahy and Associates, Wenatchee, Washington.  
Conservation and load management program for Utah rural electric municipality.  

March-June 1980. College of Business, University of Utah
Teaching Assistant, Business Statistics.  

January-March 1980. Department of Economics, University of Utah.  
Research Assistant. Project: Regional Economic Analysis.  

June 1979- July 1975. Utah Energy Advocacy Project, Utah Community Action 
Association, SLC, Utah.  
Public awareness, community organizing, and strategic planning with Utah CAPs, state and local 
community groups on major Utah electric and natural gas issues. Statewide energy efficiency 
and renewable energy workshops and statewide energy advocacy newsletter.  

October-December 1978. Western Action Training Institute, Denver, Colorado.  
Regional newsletter on community impact issues from energy resource development.  

August- October 1978. Center for Social and Environmental Concerns, Helena, Montana.
Report: Electric Utility Study: Federal Region VIII. 

June-August 1978. League of Women Voters, Utah Chapter.  
Coordinator for statewide “Sun Day” conference.
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Presentations

September 2014. “Planning in a Time of Change”. Annual Meeting. Northwest & 
Intermountain Independent Power Producers Coalition (NIPPC), Seattle Washington. 

June 2009. Energy Efficiency Mandates: What are They and Do They Work?, NASUCA Mid-
Year Meeting, Boston MA.

August 2008. Is Energy Efficiency Enough? An Exploration of California Per Capita Electricity 
Consumption Trends, Cynthia Mitchell, Reuben Deumling and Gill Court, Energy Economics, 
Inc., presented to American Council for an Energy Efficient Economy (ACEEE) Summer Study 
on Energy Efficiency in Buildings,  Asilomar Conference Center, Pacific Grove, California  

June 2008. Miracle or Mirage: The California Efficiency Success Story, NASUCA Mid-Year 
Meeting, Salt Lake City Utah. 

November 2007. Is Energy Efficiency Enough?  Part 1: Can CA EE Savings Explain CA’s Per 
Capita Consumption Trend?  Part 2: A Different View on CA’s Electric IOUs EE Savings
Cynthia Mitchell, Reuben Deumling and Gill Court, Energy Economics, Inc., ACEEE
BEHAVIOR, ENERGY AND CLIMATE CHANGE CONFERENCE, Sacramento CA.  
August 2006. Critical Thinking on California IOU Energy Efficiency Performance Incentives 
from a Consumer Advocate’s Perspective, William B. Marcus, JBS Energy, Inc. and Cynthia K. 
Mitchell, Energy Economics, Inc., presented to American Council for an Energy Efficient 
Economy (ACEEE) Summer Study on Energy Efficiency in Buildings,  Asilomar Conference 
Center, Pacific Grove, California

September 2004. What Makes for Good Utility Resource Planning. Annual Conference. 
Northwest Independent Power Producers Coalition. NIPPC. Hood Canal, WA.  

August 2004. How to do Utility Resource Planning in a Risk Adverse Environment. International 
Law Seminars, Seattle, WA.  

September 2003. Electric Utility Resource Planning in the 21st Century.  Annual Conference. 
Northwest Independent Power Producers Coalition. NIPPC. Walla Walla, WA.  

March 2002. Nevada Electric Utilities: Victims or Culprits? Washoe County League of Women 
Voters, March 2002. Nevada Utility Rate Shock: Necessary or Not? Nevada Conservation 
Forum

January 2002. A Consumer Advocate’s Perspective on the Nevada ‘Energy Crisis’. Washoe 
County Democratic Women’s Club, June 1994.  

1994. The Unresolved Conflict with Regulatory Imposed Utility Resource Planning, Energy 
Policy Workshop, North Dakota Public Service Commission.  

June 1994. DSM: Is A Kilowatt-hour Really Saved If No One Sees It?, Public Utility Law 
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Section, Regulatory Symposium. State Bar of Texas, Austin, Texas,  

May 1994. Status of the Consideration of Environmental Externalities in the United States.
NARUC Fifth Annual IRP Conference, Kalispell, Montana, May 1994, 

July 1993. IRP Overview: States’ Efforts, Experiences and Results. New Mexico Legislative 
Study Committee on IRP, Santa Fe, New Mexico. 

January 1993. Comments on DSM Issues, California PUC En Banc Hearings, San Francisco.

January 1992. Resolving the Shareholder and Ratepayer Conflict, An Executive Dialogue on 
Resource Planning and Investment Decisions: Meeting Utility Obligations in a Changing 
Environment, Department of Energy, Washington, D.C.  

October 1992. Making IRP Consider the Needs of Large Industrial Energy Users, Electricity 
Consumers Resource Council (ELCON) Annual Conference, Greening of Electricity: The New 
Generation, Washington D.C. 

November 1991. The IRP Planning Process and Resource Assessment, Resource Planning 
Seminar, Western Area Power Administration., Salt Lake City. Utah.

November 1991. IRP Overview, Resource Planning Seminar, Western Area Power 
Administration, N. Mexico. 

September 1986. Application and Utilization of Cost-Benefit Tests in the Evaluation of 
Competing Resources, NARUC Biennial Regulatory Information Conference. 

June 1978. Why Conservation Must Be Considered By Electric Utilities, Robert A. Taft Institute 
of Government, University of Utah.

May 1978. Making Public Utility Commissions Accountable to the Public, Hinckley Institute of 
Government, University of Utah.  

Publications

November 2014. A New Energy Efficiency Manifesto: California Needs a More Integrated, 
Cost-Effective Approach. ElectricityPolicy.com 

March 2009. Stabilizing California’s Demand: The Real Reasons Behind the State’s Energy 
Savings, Public Utilities Fortnightly, Cynthia Mitchell, Reuben Deumling and Gill Court, Energy 
Economics, Inc. 

May 1992. Integrated Resource Planning Survey: Where the States Stand, The Electricity 
Journal.

December 1989. Lagging in Least-Cost Planning – Not As Far Along As We Thought, The 
Electricity Journal. 

August 1989. The Nevada Utility Resource Planning Act: An Economic Mandate for Utility 
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Conservation Programs, Summer on Energy Efficiency in Buildings, American Council for An 
Energy Efficient Economy (ACEEE), Santa Cruz, CA,. 

August 1984. Utility Resource Planning: The State of Nevada Adopts An Integrated Planning 
Model, co-authored with Jon Wellinghoff, Summer on Energy Efficiency in Buildings, American 
Council for An Energy Efficient Economy (ACEEE), Santa Cruz, CA. 

July 1981. Inadequate Supply and Stability of Labor in Energy-Impacted Communities, Utah 
Center for Public Affairs and Administration, University of Utah.



ATTACHMENT 2 



Dynamic�Baseline�Meter
Functional�and�Regulatory�Specification



Dynamic�Baseline�Meters
Regulatory/�Load�Planning�Specifications:

2

• Measures�asͲdelivered�EE�yield�on�a�wholeͲbuilding�basis,�or�any�larger�aggregate�(facility,�campus,�
circuit,�fleet….)

• Load�management�quality�transactable�accuracy�(locationͲspecific�reliability�for�grid�management,�
fractal�reliability,�eg if�it’s�a�circuit�measurement,�the�constituent�building�measurements,�adjusted�
for�line�losses,�match.)

• Supports�ISO�load�planning�– matches�grid�energy�&�capacity�expectations,�so�an�EE�MWH�
equals�and�offsets�a�generation�MWH;�they�mean�the�same�thing.�

• Straightforward�path�to�regulatory�qualification
• Extensive�third�party�testing
• Standard�calibration�process�developed�and�auditable.
• Challenge/correction�process�is�identified�and�straightforward
• Auditable�and�transparent�workings�and�calibration�process
• Accuracy�standard�established,�sensible,�and�testable�– calibrated�accuracy�definition�for�gridͲ

scale�transactability.�
• Dynamic�calibration:�Historic�baseline�kept�calibrated�for�neutral�factors�(“normalized.”)

• Eg:�native�load�is�properly�calculated�on�an�ongoing�basis,�with�transactional�accuracy.
• Implies�drive�to�autocalibration (or�near�as)�for�“neutral�factors.”�California�AB�802�

normalization�means�the�same:�Weather,�vacancy/�occupancy,�use�intensity,�building�
conditioned�or�served�space�changes.��



Dynamic�Baseline�Meters
Program/�Support�Requirements::

3

• Multiple�Baseline�Support�(first�priority):
• Savings�baseline�(aka�Existing�Conditions�baseline,�aka�Operational�Baseline.)�Based�on�current�

actual�performance.��What�building�owners�mean�by�savings.��What�load�planners�mean�by�
forecast,�also,�at�aggregate,�before�backing�out�futureͲrealized�EE�in�installed�base,�regardless�of�
source.)��MOST�IMPORTANTͲ reality�as�it’s�commonly�understood.��Use�for�MEETS.��This�is�a�
building’s�“native�load.”

• Code�baseline– How�the�building�would�perform�if�upgraded�to�code�– useful�for�“above�code”�
incentive�program�baselines.��For�new�buildings,�a�code�baseline�build�on�“as�operated”�reality�IS�
the�building’s�native�load;�Seattle�City�Light�used�this�system�in�the�first�MEETS�installation.�

• Other�regulatory�baselines,�eg,�Load�Planning�Baseline. A�good�dynamic�baseline�meter�has�a�
standard,�transparent,��auditable�method�to�support�other�regulatory�baselines.��For�example,�
one�can�conceive�of�an�incentive�program�designed�around�not�“all�the�way�to�code”�but�“follow�
the�adoption�curve”�load�planning�baseline.��

• Time�of�Use�baselines�(second�priority):�conceptually,�the�ability�to�supply�baselines�not�just�of�
energy,�but�of�capacity/�load�shape,�calibrated�as�for�the�energy�baseline.

• Demand�Response�support�(third�priority):��transactable measurement�of�Demand�Response�
metering/�proof�of�delivery�as�well�as�EE.��Distinguish:��Demand�Response�is�very�short�period�
baseline�for�dispatchable resources.��EE�may�supply�peak�relief,�but�it’s�not�dispatchable.�



Dynamic�Baseline�Meters
Market�Specifications

4

• Cheap�enough�to�put�on�all�buildings.
• Field�upgradeable,�or�better�yet,�requires�no�field�hardware
• Clean�development�path
• No�change�to�Utility�billing�infrastructure�– acts�like�a�meter�on�the�system.
• Supported�by�analytics�environment�for�all�EM&V�applications.

• Remote�lowͲcost�analytics�(virtual�audit)�that�identifies�specificͲtoͲtheͲbuilding�primary�efficiency�
potential�(goal:�reduce�audit�cost�and�time.)

• Design�support�– easy,�low�cost,�fast,�includes�interactive�effects,�“what�if”�design�support.
• Commissioning�support�– adopted�design�support�model,�properly�calibrated,�can�provide�energy�

performance�commissioning�test�– eg,�design�support�translates�to�the�real�world.�
• Persistence�support– easy�to�use,�fast,�diagnostic,�dataͲefficient.

• Reliable,�robust,�extensively�tested�in�analytics�environment�as�well�as�metering�mode.�
• Useful�in�any�transaction�system�– fundamentally�better�M&V.

NOTE:��ALL�dynamic�baseline�meters�need�normalization�(calibration)�capability�as�contemplated�for�IPMVP�
Option�D�(appears�to�be�what�normalization�means�out�of�the�AB�802�process�in�California�as�well.)��Energy�
is�energy;�“would�have�consumed”�minus�“does�consume”�is�efficiency�yield.���Calibration�is�required.



Dynamic�Baseline�Meters
Transactional�Specifications�to�Support�MEETS

5

• Measures�asͲdelivered�EE�yield�to�load�management�standards,�on�a�wholeͲbuilding�basis,�
or�any�larger�aggregate�(facility,�campus,�circuit,�fleet….)

• Keeps�the�promise�to�buildings:��“Bill�Neutral,�to�transactable�accuracy.�“
• Unbiased
• Auditable,�Transparent
• Can�fit�regulatory�environment
• IS�a�meter.

• Sufficient�to�support�longͲterm�capital�markets�instruments
• Dynamic�calibration:�Historic�baseline�kept�calibrated�to�neutral�changes.
• Detect�neutral�vs.�performance�factors�(vacancy�is�not�efficiency�yield.)

Note:�second�and�third�dynamic�baseline�meter�technical�priorities�allow�MEETS�solution�to�
serve�the�Demand�Response�market�as�well,�and�solve�the�argument�underlying�challenges�to,�
and�embedded�in,�FERC�Order�745.��


