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PIER Smart Grid Research

Buildings--End Use EfficiencyEnergy Systems Integration
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ESI Goal

Through Research:

Facilitate the De elopment and Integration ofFacilitate the Development and Integration of 

Hardware and Software Technologies to 

Deploy the Smart Grid for California
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ESI - What We Do

Id tif S t Li it ti• Identify System Limitations

• Confirm Limitations Through Stakeholder Forums

• Fund Public Interest Research Projects to 
Improve the Electric System

• Integration of New Technology for Smart Grid

• Provide Ratepayer Benefits and Support• Provide Ratepayer Benefits and Support 
California Energy Policies
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ESI - Budget

• Annual Budget = $10M

• Active Projects = $136M

• Leverage Funding to Maximize Opportunity
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Research In All Areas

Distribution Demand 
Response

Transmission Substation
Response

Communication Enabled Power InfrastructureCommunication Enabled Power Infrastructure
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Synchrophasor Measurement –
The Heart of the Smart Grid Transmission
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Projected WSCC Monitors, 1995

Power System Analysis Monitor (BPA)

Power System Monitor

Phase-Angle Measurement Unit (Macrodyne)

Dynamic System Monitor (PTI/Hathaway)

Portable Power System Monitor (BPA)

*Proposed installation
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Accommodating Unique Renewable 
(Wind) Generator Behaviors

Tehachapi Wind Generation - April 2005

IntermittencyIntermittency
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Storage: Compressed Air, Flywheel, Battery, Pumped-Hydro



Energy Storage Technologies

Zinc Bromide Battery Compressed AirCompressed Airy pp

Sodium Sulfur Battery Pumped-HydroResidential Storage
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Lead Acid Battery FlywheelLithium Ion Battery



Utility Grid of the Future (Smart Grid)
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Source:  2007 Integrated Energy Policy Report

Grid of the future will allow for two-way communication and power flow



Demand Response Automation

Demand Response Automation For All Customer Classes
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Emerging Technologies--
Communications
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Testing for Power Level and FrequenciesSensors Continue to Get Smaller



Upcoming Smart Grid Activities

PIER Request for Proposal:

Defining the Pathway to the California Smart Grid of 2020g y

◘ One Contract from Utility Perspective for up to $500,000

◘ One Contract from Industry Perspective for up to $500,000
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Upcoming Smart Grid Activities

PIER Funded RD&D Activities:PIER Funded RD&D Activities:

• White Paper on how Smart Grid technologies will make electricity energy 
storage more useful in meeting California’s goalsstorage more useful in meeting California s goals

• Micro-Grid demonstrations of Smart Grid technologies

• White Paper on defining the Smart Grid standards, codes and protocols

• White Paper on the Smart Grid technologies that will accelerate the fieldingWhite Paper on the Smart Grid technologies that will accelerate the fielding 
or increase the penetration of renewables in California
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Follow-up Questions

Pedro GomezPedro Gomez
Energy Systems Integration

California Energy CommissionCalifornia Energy Commission

(916) 653-4278( )
pgomez@energy.state.ca.us
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