
From: Como, Joe

To: Peevey, Michael R.; Florio, Michel Peter; Peterman, Carla J.; Fcrron, Mark J.; 
Sandoval, Catherine J.K.

cc: Fitch, Julie A,; Charles, Melicia; Colvin, Michael; Kamins, Sara M.; Khosrowjah, 
Scpideh; Baker, An vn, Carol A.; Stevens, Brian

Subject: Analysis prepared by ORA for Track 2 of the LTPP proceeding (12,12-03-014)

Dear President Peevey and Commissioners:

2

me reeoru.

flier California’s system resources in 2022 are 
of meeting 33% of demand with renewable

Shortly before the due date for service of the testimony, an Assigned Commissioner 
and Administrative Law Judge Ruling cancelled Track. 2, indicating “[tjhere has 
been some indication, that system flexibility needs may be low onion-existent 
depending on the level, of local capacity procurement authorized in Track 4,”

We would be happy to discuss this further with you or your advisors.

Thank you.

Joe Como
e of Ratepayer Advocates
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The California Public Utilities Commission (CPUC) oversees biennial Long-Term 

Procurement Plan roceedings to “ensure that California’s major investor-owned

utilities n maintain electric supply procurement responsibilities on behalf of

In these LTPP proceedings, resource needs are evaluated ten years 

into the future for the entire electric system in California and also for transmission- 

constrained local areas.

„itheir customers.

Parties to the LTPP proceeding opened in 2012, Rulemaki considered

issues related to “system variability” in Track 2 of that proceeding. A scries of 

workshops explored the methodologies associated with understanding and quantifying 

system variability. “System variability” is the interaction of changes in supply and 

demand, while “operational flexibility” refers to the resources needed to respond in real 

time to changes in supply and demand. California faces increased system variability 

because of its increasing reliance on intermittent renewable resources including wind and 

solar and it is therefore important to plan for adequate operational flexibility to meet 

system variability.

Scoping Memo and Ruling of Assigned Commissioner and Administrative Law Judge, issued 
May 17, 2012, in Rulemaking (R.) 12-03-014, p. 2. Available at
http://docs.cpuc.ca.gov/SearchR.es.aspx?DocFormat=ALL&DoclD=60474
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Parties were on the verge of filing testimony when g was issued September i 6, 

2013, cancelling Track 2 of the proceeding. The following summary contains highlights 

of testimony prepared in late 2013 for the (Office of Ratepayer Advocates (CORA)" by 

Robert Iff. Fagan and Patrick Luckow of Synapse Energy Economics. The complete 

testimony is attached.

Track 2 of I focused on determining whether California’s electric system

resources3 in 2022 are sufficient to support the State’s goal of obtaining 3323 Renewable 

Portfolio Standard (RPS) resources to meet demand. Track 2 modeling estimated 

whether or not such additional resources will be needed in 2022 to balance supply and 

demand, taking into account the many system operational details projected for that year, 

including load growth, the ability of the transmission system to import resources from 

outside the system, the outage and response rates of generating units, and whether 

intermittent renewable resources provide more than 33% of California’s energy in 2022.

ORA’s Track 2 testimony reported the result i alternative Track 2 modeling 

scenarios (“ORA Scenarios”) that Synapse executed on behalf of the ORA. Synapse used 

the Plexos modeling tool4 to run the ORA Scenarios, starting with benchmark input files 

that the CAISO used for its Track 2 modeling.

of
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Synapse’s results show the projected patterns of electric power resource availability in 

2022 during either i) all hours of the year, or ii) during just the hours in the projected 

peak summer month (July);J and how these patterns are affected by key scenario 

assumptions. The ORA Scenarios focus mainly on the impact of different levels of 

preferred resource (i.c., energy efficiency (EE), demand response (DR), solar 

photovoltaic (PV))6 deployment by 2022. A few trios address import

limitations and the potential addition of resources given the retirement of the San Onofre 

Nuclear Generating Stati .ource.7

Table 1 below shows a generally progressive reduction in identified “shortage” amounts 

from CAISO’s base run shortage level of 2,621 MW (an amount that does not consider 

any effect of Track 1 authorizations not explicitly included in CAISO’s base model8) in 

2022. As incremental PV is deployed (supplemental to the amount assumed

in the CPUC scoping memo for the given scenario), or when demand response resources

arc assumed to be available for a different (“shifted”) 6-hour window..namely, from i

p.rn. to 7 p.rn. instead of from 11 a.rn. to 5 p.rn...the modeled shortage level declines.

7 Authorization of resources to address the SONGS outage are part of Track 4 of the P
proceeding.

n t u fosail H
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In scenarios using the base load forecast and high levels of EE, DR, PV, and shift 

availability, the ‘"shortage” amount disapj Scenario 6), as it does in ORA

Scenario 5 (high EE only). Excess available capacity during the tightest hour of the year 

is also observed in the model’s results for CAISO’s high DG/DSM scenario.

The analysis shows how different levels of resource deployment in 2022, across different 

net load forecasts, would lead to modeled surplus or shortage of resources at different 

points in time in that year. Generally, many modeled scenarios indicate shortages that 

occur for extremely brief intervals during one day of one summer month, with surplus 

capai r the rest of the hours of the year. Modeled scenarios using more aggressive 

pursuit of preferred resources exhibit surplus capacity even during the tightest hour of the 

year. 9

Modeling results that show occasional “shortages” do not imply that conventional gas- 

fired gas turbine or combined-cycle generation should be authorized for procurement at 

this time in an amount equal to the shortage capacity amount. The projected patterns and 

duration of modeled surplus or shortage should be evaluated when considering 

procurement decisions.

The modeling does not address the optimal timing for any resource procurement that is 

warranted or the best method of procurement. Based on current modeling results, ORA 

recommends limiting any procurement authorization to preferred resources.

9 It is notable that these scenarios, with higher le <“ £ ■ li id PV.and all oth "I \
Scenarios - contain no explicit assumptions for increased storage resources (e.g., up to 1,325 
MW that may come to fruition by 2022 as authorized in the Decision 13-10-040) other than the 
50 MW of storage authorized in Decision 13-02-015.
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[End of Summary]

Initial TPP results provided in the August 26t\ 2013 LTPP workshop showed 5.359MW of 
shortage with a duration of 16 hours over 4 days. Afterwards, CAISO updated the model with 
new demand response assumptions and updated minimum and maximum capacities for some 
generating resources.
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i Some model runs were executed for all 12 months of 2022; and some ORA scenarios were executed just 
for the indicated “tight” month, July.
Preferred resources also include combined heat and power (CUP) and storage. Primarily to minimize the 
permutations of modeling cases, in this examination we have not executed any modeling runs that varied 
the underlying case (base. Transmission Planning Process (TPP), High distributed generation 
(DG)/demand side management (DSM)) assumption for CHP deployment or storage (50 MW). To the 
extent that additional CUP or storage resources are deployed beyond that assumed for the ease, our results 
will underestimate the system “headroom”, or exaggerate any “shortage” finding.
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- It is notable that these scenarios, with higher levels of HE, DR and PV.and all other ORA Scenarios -
contain no explicit assumptions for increased storage resources (e,g,, up to 1,325 MW that may come to 
fruition by 2022 as considered in the 9/3/2013 Proposed Decision in R. 10-12-007), other than the 50 
MW of Track 1 resource authorized in Decision 13-02-015,

- See D. 13-02-015, Ordering paragraphs 1 arid 2 at pages 130-131,
“The Plexos model contains separate locations for SCE, Pacific Gas and Electric Company (PG&E) Bay, 

PG&E Valley, and San Diego Gas & Electric Company (SDG&E).
■ We make no recommendations here about additional Track 4 needs. We run this Scenario to allow the 

Plexos modeling to explicitly account for the presence of another resource. We structure this resource as 
a 500 MW GT in the model but it serves only as a proxy resource available to meet peak period needs and
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doesn’t imply that a GT is required to obtain the available capacity represented by the proxy unit. To the 
extent that Track 4 results in additional resources deployed by 2022 beyond the ease assumptions we use, 
the results of our Track 2 modeling runs will underestimate the system headroom, or exaggerate any 
shortage finding.
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- CA1SO has stated that they have excluded the Moorpark sub-area of BC/V fossil resourced, and preferred 
Track 1 procurements.
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- WECC - Western Electricity Coordinating Council, Federal and regional initiatives will continue to 

improve coordination and transmission system utilization efficiencies across the western region.
Our modeling results account for any unit commitment effects that may be present. Those effects could, 

in theory, lead to de-commitment of resources in the day-ahead time frame because of solar PV or wind 
resources meeting need in certain intervals. But our modeling of high PV scenarios does not increase the 
amount of shortage seen in those intervals - shortage is decreased.
The current “high" level is 2,963 MW; mid-DR levels are 2,595 MW. Scenario Tool, v6.
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— The RA construct is undergoing possible change to incorporate the value added of flexible units, and possibly 
increasing the RA obligation period beyond 1 year. Those changes could increase incentives to improve 
performance during peak periods.
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23 ~— Those markets continue to undergo refinement to reflect the increasing value of capacity that exhibits flexible 

operating characteristics. Such refinement includes CAISO’s changes to the energy market to incorporate a 
flexible ramping constraint into the unit commitment and dispatch provision, and changes to intertie scheduling
timeframes in accordance with FERC’s Order 764,

24— The RA construct is also undergoing possible change to incorporate the value added of flexible units, and 
possibly Increasing the RA obligation period beyond 1 year. Those changes would increase incentives for market- 
based development of new resources.
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11-Hiis is the term used in the CPUC Scenario Tool spreadsheet. 
Form 1.5c.
Form 1.5 b.
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28— The California Air Resources Board (ARB) and the State Water Resources Control Board (SWRCB) may allow, 
or be more open to, an OTC extension intended only as an extreme day backup, with extremely limited or no 
cooling water withdrawals and air emissions. Certain OTC units could be fully offline (i.e., mothballed) for 9 
months, available as a backup only for predicted extreme peak days during the summer.
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29 Track 4 testimonies of SCE and SDG&E.
311 .“'Numerous presentations by stakeholders have used or cited the so-called “duck graph” when highlighting the 

potential late afternoon/early evening ramping concerns that may exist when the state has more solar resources 
online. For example, as presented by the CAISC) during the February, 2013 ert bane “Capacity Summit”.
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1! -This is seen in the material made available by CA1SO on how the Southern California Import Transmission 
(SOT) limited is affected by numerous factors; and is evidenced by the values used by CAISO in its modeling of 
the transmission limits for the base case, vs. the high DG/DSIVl ease.
For example, PacifiCorp and the CAISO have signed a Memorandum of Understanding that could result in 

PaeifiCorp resources being available to be directly dispatched in the CAISO energy markets, and continued efforts 
to establish a WECC-wide energy imbalance market to improve the scheduling and coordination of power flows 
across the western regions. Some of this coordination is driver by the FERC’s rulings (Order 764) on improved
transmission scheduling between balancing areas.

3 3 .— Many factors would influence the extent to which California path import capacity could be better utilized with 
existing assets, or could be increased with increased transmission capacity.
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— Preliminary Reliability Plan for L.A Basin and Sari Diego, Draft, August 30, 2013, Prepared by Staff of the 
California Public Utilities Commission, California Energy Commission, and California Independent System 
Operator.
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Q.

with Synapse Energy

Economics, Inc., 485 Massachusetts Ave., Cambridge, MA 02139. 1 have been

A.

)5.

Q.

My full qualifications are listed in my resume, on the following pages. I am a mechanical 

engineer and energy economics analyst, and I have examined energy industry issues for 

more than 25 years. My activities focus on many aspects of the electric power industry, 

especially economic and technical analysis of electric supply and delivery systems, 

wholesale and retail electricity provision, energy and capacity market structures, 

renewable resource alternatives including on-shore and off-shore wind and solar PV, and 

assessment and implementation of energy efficiency and demand response alternatives.

A.

1 hold an MA from Boston University in Energy and Environmental Studies and a BS 

from Clarkson University in Mechanical Engineering. I have completed additional 

course work in wind integration, solar engineering, regulatory and legal aspects of 

electric power systems, building controls, cogeneration, lighting design and mechanical 

and aerospace engineering.

Q.

Yes, in Track 1 of this proceeding, and in the A.l 1-05-023 SDG&E need ease. I have 

also testified in numerous state and provincial jurisdictions, and the Federal Energy 

Regulatory Commissio on various aspects of the electric power industry

including renewable resource integration, transmission system planning, resource need, 

and the effects of demand-side resources on the electric power system.

A.

Q.

1 am testifying on behalf of the California Public Utilities Commission’s Office of 

Ratepayer Advc A).

A.
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WITNI 1

Q.

My name is Patrick Luckow. I am an Associate with Synapse Energy Economics, Inc., 

485 Massachusetts Ave., Cambridge, MA 02139. 1 have been employed in that position 

since I started work at Synapse in 2012.

A.

Q.

1 am an Associate at Synapse, with a special focus on calibrating, running, and modifying 

industry-standard economic models to evaluate long-term energy plans, and the 

environmental and economic impacts of policy/regulatory initiatives.

A.

Prior to join: Lapse, I worked as a scientist at the Joint Global Change Research

Institute in College Park, Maryland. In this position, I evaluated the long-term 

implications of potential climate policies, both internationally and in the U.S., across a 

range of energy and electricity models. This work included leading a team studying 

global wind energy resources and their interaction in the Institute’s integrated assessment 

model, and modeling large-scale biomass use in the global energy system.

1 hold a Bachelor of Science degree in Mechanical Engineering from Northwestern 

University, and a Master of Science degree in Mechanical Engineering from the 

University of Maryland.

Q. Have you testified before the fore?

A. No.

Q.

1 am testifying on behalf of the California Public Utilities Commission’s Office of 

Ratepayer Advc A).

A.
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