Sandia
National
laboratories ®g%

LenREL EPR

1ol

Addressing the Challenges
to Increasing the Penetration of PV

Juanidoeses

Manager, Energy Systems Analysis
Sandia National Laboratories
Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company,

for the United States Department of Energyos
under contract DE-AC04-94AL85000.

Nati onal

ELECTRIC POWER
RESEARCH INSTITUTE

GE Global
Research

Navigant
Consulting

Nucl ear Secur

Norris Energy
Consulting

Northern
Plains Power
Technologies



Significant growth projected for
Distributed Renewable Integration

Driving the market:

= Climate change
= Cost reductions

Market Risk: As PV
production approaches
~5% of installed
generating capacity, grid
Impacts could create
barriers to future

growth.
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‘ Renewable System Interconnection Study 4%
seeks to remove barriers and reduce risks

Distributed PV System
Technology Development

Advanced Distribution
Systems

System Level Test and
Demonstration

Distributed Renewable
Energy System Analysis

Solar Resource
Assessment

Codes, Standards, and
Regulatory
Implementation

14 reports in six areas ,

Sandia 1}
| Natonal &0 SNRSL
laboratories ~ *§%



http://images.google.com/imgres?imgurl=http://www.memagazine.org/pemar04/smgrids/pe12.jpg&imgrefurl=http://www.memagazine.org/pemar04/smgrids/smgrids.html&h=265&w=355&sz=38&hl=en&start=6&tbnid=Fszg1anK2MmEGM:&tbnh=90&tbnw=121&prev=/images%3Fq%3Dpower%2Bgrid%2Bsimulation%26svnum%3D10%26hl%3Den%26safe%3Dactive%26rls%3DGGLG,GGLG:2006-04,GGLG:en
http://images.google.com/imgres?imgurl=http://www.m-media.com/Utilities/CaseStudy/images/3Screens_large.jpg&imgrefurl=http://www.m-media.com/ControlRooms/&h=375&w=500&sz=200&hl=en&start=4&tbnid=6dE1rz4leLiZ4M:&tbnh=98&tbnw=130&prev=/images%3Fq%3Dutility%2Bcontrol%2Bcenter%26svnum%3D10%26hl%3Den%26safe%3Dactive%26rls%3DGGLG,GGLG:2006-04,GGLG:en
http://images.google.com/imgres?imgurl=http://www2.sims.berkeley.edu/courses/is213/s06/projects/lightson/images/comp_Fatspaniel.jpg&imgrefurl=http://www2.sims.berkeley.edu/courses/is213/s06/projects/lightson/scenarios.html&h=291&w=400&sz=31&hl=en&start=8&tbnid=0mtZfuZkA3ttCM:&tbnh=90&tbnw=124&prev=/images%3Fq%3Dfat%2Bspaniel%26svnum%3D10%26hl%3Den%26safe%3Dactive%26rls%3DGGLG,GGLG:2006-04,GGLG:en%26sa%3DN
http://images.google.com/imgres?imgurl=http://img.alibaba.com/photo/10260808/Sealed_Lead_Acid_Battery_12V65G.jpg&imgrefurl=http://www.alibaba.com/catalog/10260808/Sealed_Lead_Acid_Battery_12V65G/showimg.html&h=360&w=360&sz=18&hl=en&start=10&tbnid=FU5Q5RrIiR7VfM:&tbnh=121&tbnw=121&prev=/images%3Fq%3Dlead-acid%2Bbattery%26svnum%3D10%26hl%3Den%26safe%3Dactive%26rls%3DGGLG,GGLG:2006-04,GGLG:en

‘ Objectives for Distributed PV System
Technology Development

Solar Energy Grid
Integration Systems

(SEGIS) -
inverter/controllers,
energy management.

More reliable
Inverter/controller
hardware.

Embed voltage
regulation in inverters,
controllers, voltage
conditioners.

Investigate new DC
power distribution
architectures.

The Solar Energy Grid Integration System (SEGIS)
integrated with Advanced Distribution Systems
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