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Subject: By Motion, Accept Report Findings Pursuant to the Requirements of Assembly Bill
2514 that Energy Storage Procurement Targets are neither viable nor cost Effective for
Alameda Municipal Power at this Time

RECOMMENDATION

By Motion, accept report findings pursuant to the requirements of Assembly Bill 2514 that
energy storage procurement targets are neither viable nor Cost Effective for Alameda Municipal

Power at this time.

BACKGROUND

California Assembly Bill (AB) 2514, signed in 2010, requires publicly owned utilities to
“determine appropriate targets, if any, for the utility to procure viable and cost-effective energy
storage systems.” Energy storage systems are defined in the legislation to be “commercially
available technology that is capable of absorbing energy, storing it for a period of time, and
thereafter dispatching the energy.” To be viable, they must “be cost-effective and either reduce
emissions of greenhouse gases (GHG), reduce demand for peak electrical generation, defer or
substitute for an investment in generation, transmission, or distribution assets, or improve the
reliable operation of the electrical transmission or distribution grid.”

On March 19, 2012, AMP’s Public Utilities Board (Board) responded to the requirements of AB
2514 by directing AMP’s general manager to initiate a process to decide appropriate targets, if
any, for procuring viable, cost-effective storage systems by December 31, 2016, and December
31, 2020. On August 18, 2014, the Board accepted staff’s evaluation indicating that storage was
not projected to be cost-effective by 2016, resulting in a decision to not adopt storage targets for
this timeframe. Consistent with the legislation, the Board directed staff to return in three years
with an updated analysis on establishing an energy storage target.
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Table 1: Benefits, Constraints and Average Prices of Storage Options

Devices Benefits Constraints b4 MW*h
Range
Pumped |¢ Mature technology e Geographic limitations $152 - $198
Hydro e High power capacity e Low energy density
e Low cost, modular adaptability ¢ Geographic limitation
Compressed |e Mature technology e Difficult to modularize $116 - $140
Air e Leverages existing gas turbines e Subject to natural gas price
fluctuations
e High power density with scalability e Cost-prohibitive
NlocHanmeail High depth of discharge capability e Emerging technology risk
e Integrated AC motor e High-heat generation $601 - $983**
Flywheels L o
e Sensitive to vibrations
e Low energy capacity
e Low cost, flexible sizing options e Lack A/C load in AMP territory
Thermal | Power and energy ratings are e Geographic limitations
. . $227 - $280
Storage independently scalable ¢ Emerging technology
e Mature technology e Difficulty with modularity
., |® Mature technology e Operates poorly in a partially charged
Lead-Acid ; i
B : e Established recycling infrastructure state $425 - $933
atteries :
e Short lifespan
e Independently scalable in power and e Cost-prohibitive
Redox energy (other than zmc-bromm.e) o Powe.r & energy rating (for zinc- (Bing~ Breming)
Flow e Modular blocks for system design bromine) $434 - $549
Batteries e Reduced efficiency (rapid
degradation)
Zinc e Currently most affordable battery e Unproven for commercial deployment
B : e Deep discharge e Low efficiency $262 - $438
atteries
e Can be recycled
e Multiple chemistries available o Cost-prohibitive
e Highly manufactured e Safety: combustion, leakage, &
Lithium- e Efficient power overheating
lon e High energy density e Advanced manufacturing for higher $267 - $561
Batteries output
e Lithium refinement average capital
cost: $15,000/ton
e ow-temperature: residential/small e Relatively high cost for utility-scale
- use; low-cost potential & safer o Low-temperature: less efficient &
Sodium ; ; ; 3
Batterics o High power & energy density expensive 3 $301 - $748
® High temperature/liquid-electrolyte e Possible safety concern: flammability
flow for large-scale capacity for high-temperature batteries

(*) Costs depict unsubsidized levelized cost of storage by transmission system applications
(**) Costs were evaluated under distribution feeder end-use application through a levelized cost approach

After reviewing these options staff determined that battery storage technology with lithium-ion
or flow applied chemistries could be a potential candidate for future adoption due to their
market penetration and performance. Attributes of the two technologies are provided on the
following page.
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o Lithium-ion batteries are a type of rechargeable battery in which lithium ions move
between negative and positive electrodes (depending on discharge and charge cycles).
They include a variety of advanced chemistry components and capacitors (allowing
batteries to store energy on an electric field) and continue to be widely researched.
These battery types are the most promising of all the battery technologies under review.
Several utilities have deployed these applications under varied end-use scenarios,
including in combination with utility-scale solar photovoltaics (PV) power plants.

e Redox flow batteries provide quicker response times and longer dispatch cycles by
storing energy on an electrode cell with an electrolyte solution of two dissolved
chemical components. While not as power-dense as lithium-ion, flow batteries operate
via electrochemical reactions providing safer energy dispatch. Still, the technology is
cost-prohibitive for most current applications at this time.

Based on current pricing information and deployment array, lithium-ion batteries would likely
surface as a primary candidate if an opportunity to employ storage arises.

Market Conditions for Economic Viability

Determining financial feasibility for storage investment must take into account not only capital
or financing costs, but also the energy market costs to initially charge the device, and available
incentives and disincentives specific to the geographic area. For example, California investor-
owned utilities, businesses, and residents can take advantage of the state’s Self-Generation
Incentive Program to help finance generation and small and large-scale storage initiatives.
Federal investment tax credits can similarly cover a percentage of expenditures, as well.

Although the costs of some storage technologies are expected to decline according to LLCOS
and DNV GL, the lifetime levelized cost of delivered energy from conventional generation
technologies is currently substantially lower than those of storage technologies, leading staff to
conclude that storage systems remain cost-prohibitive.

Alameda’s Load Characteristics and Resource Mix

Electricity use in Alameda is fairly flat and consistent primarily due to influences like energy
efficiency, limited air conditioning, and the temperate climate. Monthly averages for hourly
energy demand range from 52 MW in the summer to 63 MW in the winter, with generally
minimized load swings. Peak hours, which exist in the evening (6 p.m. to 10 p.m.) reflect
increased demand and yet coincide with reduced output form customer-sited PV systems.

Further, AMP’s existing resource mix currently does not require storage for operational
enhancements, or smoothing/shaping generation, as much of AMP’s renewable or carbon-neutral
resources are baseload power, i.e., (they run around the clock). Serving as an intermediate and
peaking resource, hydroelectric power has adjustable output and historically is used to meet
peaks and provide other services to the market. Intermittent generation for AMP consists of its
wind contract, which varies in its output and generates two-thirds of its power in the summer, the
opposite of Alameda’s winter needs. As AMP renewables contracts begin to expire as early as
2019, future power procurement will necessitate reevaluation of storage cost structures.
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Behind the Meter Storage in Alameda

Behind-the-Meter (BTM) refers to generation systems, such as solar PV, interconnected at the
customer’s facility and intended for personal use as they are sized to match annual consumption.
Of AMP’s 28 commercial and 349 residential customers with onsite distributed generation, the
average system size is around 86.5 kW and 4 kW, respectively.

AMP presently has two residents interested in adding battery storage to their existing solar PV
systems. In response, staff reached out to popular battery storage vendors to gain insight on
residential storage trends and benefits in the Bay Area. Cost-savings, distributed generation
flexibility, natural disaster response, and grid-islanding (fully-independent of the grid) have, in
part, motivated recent growing interest. As cited in the 04 2016 U.S. Energy Storage Monitor
report, BTM installments accounted for 86 percent of deployed storage (in MW). Of these,
lithium-ion batteries dominated the energy storage market, representing 96.2 percent.' A recent
third quarter of 2017 report from this research team revealed that non-residential BTM
deployments (commercial, industrial, religious, military, and nonprofit) rose by 27.3 MWh of
capacity dispatched in the first half of 2017.

Local Generation plus Storage Investigations

On October 16, 2017, staff presented to the Board preliminary information on a potential local
generation investment in the form of 7 MW of utility-scale solar PV. The analysis stated that
battery storage could potentially add 3 MW/12 MWh (capacity/energy dispatch), though storage
dramatically increases the cost of the project. The addition of energy storage could allow the
utility to shift a portion of unused daytime solar output for peak hour demand. Based on Board
direction at the October meeting, staff will fine-tune the preliminary analysis and continue the
evaluation of the use of energy storage paired with the solar PV system.

Conclusion

Pursuant to AB 2514, staff recommends not adopting storage procurement targets achievable by
December 31, 2020, as it is not cost-effective. However, future adoption will be considered as
resource contracts expire or there is a need to pursue additional renewable electricity or
transmission grid optimization.

FINANCIAL IMPACT

N/A
NEXT STEPS
Pursuant to the evaluation process required by AB 2514, staff will:
e Submit this report to the California Energy Commission (CEC)

e Bring to the Board storage updates as circumstances warrant

' GreenTech Media Research (gtmresearch) and the Energy Storage Association provide quarterly and annual
updates on nationally-deployed energy storage statistics
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e Present the Board with a BTM storage interconnection agreement to allow those
customers who wish to install onsite energy storage systems a mechanism to do so

e Provide the CEC with a summary report reflecting any storage research, development,
and demonstration by January 1, 2021

LINKS TO STRATEGIC PLAN AND METRICS

KRA 5, Goal 5.1: Develop alternative energy opportunities
KRA 5, Goal 5.2: Define power procurement plan for 2025

KRA 5, Goal 5.4: Achieve sustainable level of carbon neutral
EXHIBITS
A. PowerPoint Presentation

B. LLCOS 2.0
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