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Game Changers

< Energy Policy
e Greenhouse Gas Emissions
< Energy Technologies and Research
& Development
e Smart Grid
" Energy Storage
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here do we need to go?

LOZO Goal — 1990 emission levels
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Why PIER? - Follow Energy Policy

Meeting Energy Needs with Efficiency
and Demand Response

» Using Efficiency to Reduce GHG Emission
Levels

» Potential Savings from Demand Response
Using Renewable Resources to Meet
Energy Needs

* Deliverability and Transmission Upgrades

» Dispatchability and Reliability

» Barriers to Renewable Energy Market
Development

Clean Fossil Energy Generation
e Distributed Resources

Transmission & Distribution

e Smart Grid
e Demand Response to Meet Electric System
Peaks
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R Background and Funding by
Stage
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Program Operates in the Context
Of Public and Private Programs

Large Corporation R&D

» Large Corporations

Universities & Labs Commercial

c .
Venture Capital -
"cE: P Utility Programs Sales

CEC Incentives Programs

Basic
Research ’-\
Proof 01\ Net Cash Flow /

Concept Early Adopters,
Product Utility Sponsored
Prototype  Definition Product Demonstration
Prototype and
Business Plan
Beta Unit and Product
Revised Introduction

Business Plan 8
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Why Smart Grid?

< Good for the Environment

* Provides new options to reduce emissions & improve overall
efficiency

» Makes Green Grid a Reality
< Cleaner, lower cost operations, more efficient

* New cost lowering technologies

» Increased efficiency in operating existing systems = higher
utilization rates

mproved Grid Operations
digher reliability
5 outage time / shorter outages / smarter decisions

1ons for Consumers
erall energy costs

[ )
r& )1 5 and applications
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rgy Commission PIER Smart Grid
Research Ongoing at all Levels
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008 Integrated Energy Policy
Report — Energy Storage Focus

“Integrating large amounts of variable and
Intermittent resources like wind into
California's electricity system is challenging.”

The State should focus on:

Identifying Energy Storage Technologies with
most promise of providing grid stability and
proving operations

Ing costs of those technologies
iting their commercialization
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: Energy Storage Technologies

Pumped Hydro < Flywheels
age Hydro < Batteries
ompressed Alr < Super Capacitors

ergy Storage (SuperCaps)

< Superconducting
Magnetics

< Thermal Storage
o + Fuel Cells (reversible)
R =y % Hydrogen Storage

Elevator ||

Powerplant Chamber



lectric Energy Storage Applications
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AB 2514 Energy Storage (Skinner)

< Governor has until September 30 to sign,
veto, or become law without signature

This bill would

define “energy storage system”

astablish a process for determining viable and cost-
ective energy storage procurement targets

e POUs to submit to the Energy Commission
storage procurement target and policy reports;

Y Y 0ad serving entities to submit to the CPUC

l‘ )‘ ige procurement target and policy reportsi5
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Study: Research Evaluation of Wind
ation, Solar Generation, and Storage
Impact on the California Grid

July Renewables — 2020 High Penetration
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Total Solar
Total wind

16




maximums for July 2020H |
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A Study: Area Control Error
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EMA Study: Major Conclusions

< System Requires > 800 MW Regulation in 2012 and
Approx. 1600 MW in 2020 for “Normal” (non-
ramping) Periods

< In the 2020 33% High Renewable Capacity Case the
System may Require 3000 — 4000 MW of Regulation
& Reserves

3000 MW / 6000MWH of Storage will Suffice
ept possibly for the April day Studied)
e Requires an Aggregate Ramping Capability

% In 5 minutes in the 33% scenario
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ontact Information:

Robert B. Weisenmiller
Commissioner

Telephone: (916) 654-4001

. r'weisenm@energy.state.ca.us
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