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Class Outline

m\Welcome and Introductions
mSeminar Purpose
mSchedule for the Day

mintroduction to Sandia National
Laboratories

Some things not addressed in this presentation:
Organics, Dye-sensitized, nanomaterials, quantum dots, etc.
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Purpose

m Increased integration of renewable energy sources into the
electrical grid is a goal of many stakeholders. However due to the
inherent characteristics of different renewable energy sources, such
integration poses many technical challenges such as choosing the
right mix of resources, managing the inherent variability of the
generation sources, optimizing infrastructure upgrades, and
planning for sustainability.

m The goal of this 1-day course is to provide stakeholders vital
information about the specific characteristics of various renewable
energy sources and the associated challenges of integrating these
technologies on to the electrical grid.

m Define concrete steps to aid Vermont in its transition to renewable
energy

f@fﬁ Sandia National Laboratories



General Rules

mInformal environment
- Ask questions
- Be respectful and listen to others
- Offer answers or relevant experience
- Contribute and provide feedback
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mintroductions
-Name
- Affiliation
- ExXperience/interest in RE
-What do you hope to gain/learn?
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8:30-9:00

9:00-9:30
9:30-10:00
10:00-10:15

10:15-11:30

11:30-12:00
12:00 - 1:00
1:00 -1:40
1:40-2:20
2:20-3:00
3:00-3:15

3:15-4:00

4:00-4:30

Schedule

Welcome, Introductions, and Seminar Purpose
Introduction to Sandia (Stein and Hill)

Renewable energy outlook in the and World (Stein)
Renewable energy outlook in Vermont (TBD)
Morning Break

Power Systems Fundamentals (Hill)
* Generation, Transmission and Distribution

Energy Games |
Lunch

Wind Power (Hill)
Solar Power (Stein)
Energy Games I

Afternoon Break
Integration Case Studies (Stein)

Short Course Review, Issues, Moving Forward
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- Ry - Sandia’'s Heritage

“Exceptional service in the national interest”

THE Wi TE HOUSE
WARMINGTON

May 13, 1949

Dt ¥r. Wilesn s

I = fafarmed that the Atomic fnergy Caomission intends
o anx that the Sali Telsphene laborateriss sssept wunder somtrect
the dtresticn of the faniia leboratory #t Aibuguerqes, Nev Nexico.

Thds ocorstion, wich ia & vitel semmect of the atomic
weapas progrem, 13 of eXirwme Lapartades and argency Lo ube na-
tioal defense, and sbould hawe the best possisle techaical direo-
s

1 hepe that after you bave beand core in detail from tha
Manis Energy Comisslon, your srgaristion will fied fv passible
to uncertale this task. Is ay epinion you hawm Dere = eppartanity
Lo reader an sxssplloral ssrvice fn the matisnal Leterest.

1 aa writlog & elallar note dlrect o Or. O. E. Bodey.

ey sinserely yours, ..

A C et g
Xy, Leroy A. ¥ilsen,
Presscent,

Aneriean Tolaphans s Tolagreph Cospasy,
195 Droadway,
Sow York 7, 8. Y.

T




Sandia locations
- & -

Albuquerque,
New Mexi Livermore,
California

Waste Isolation Pilot Plant,
Carlsbad, New Mexico
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-3_ e -I’The Evolution of Our Mission

1920s 1960s 1970s 1980s 1990s 2000s

Production Development Multiprogram Research, Post-Cold War Expanded national
engineering and engineering laboratory development and transition security role

manufacturing : . production : _ w
engineering | — : .'— e
. 3 - y 7l S g = _""'7 Uil & 11 ‘ = = !._J

&, . o

%os NW EUNDIG-

.l, 7




People and Budget

= FY10 permanent workforce: 8,478
= FY10 budget: $2.4B

Technical Staff (3,921) by Degree
(Start of FY09)

(Operating Budget)

O] Nuclear Weapons

[l Defense Systems and Assessments

|:| Energy, Resources and Non-proliferation
] Homeland Security and Defense

—e Computing 16%
Math 3%
Chemistry 5%

o Physics 6%

e Other Science 7%
¢ Other Fields 16%




- Sandia State-of-the-Art Faclilities

L

— “Microelectronic, Materials, Nanotechnology, and CSP
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Microelectronics Development Lab
(MDL)

Mlcroelectromcs Development Lab
(MDL)
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Center for Integrated
Nanotechnology (CINT)

Microsystems & Engineering Science
Applications (MESA)

nology, and CSP

National Solar Thermal Test Facility

Integrated Materials Research Lab
(IMRL)




- ¢ Sandia’s Photovoltaic Facilities

PV Systems Evaluation and Optimization Lab Distributed Energy Technology Lab

Simulate small pgrid or community
(25 homes and businesses), including
PV-Storage-Fuel Cells-Generators

Grid Integration Studies and Technology
Prototyping & Development Environment

*Controlled Side-by-Side Component, Array and
System Characterization

«Comprehensive Data Acquisition Systems

«Grid Integration, Inverters, Combiners,
Disconnects- All Reconfigurable
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Thank You!




