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RSF Building Evacuation Routes

1 WING A evacuates north and gathers on road in front of S&TF

2 WING B AND Cevacuates east and gathers at the RSF Visitor Parking Lot

Y% Restrooms

Recycling / Composting / Trash

Blue Bin — Recycling Green Bin — Composting Gray/Tan Bin - Trash

* Plastics 1-7 * Any food product * Foil and cellophane
* Glass * Paper Plates wrappers

* Cans * Napkins ,Paper towels, Kleenex * Plastic bags

» Paper » Compostable cups, plates utensils  Styrofoam

* Tea bags




Informing Energy System Transformations

JISEA research focuses on the intersections of
energy, finance, and society. With thought- »
provoking analysis of energy technologies and -
energy systems, JISEA materially impacts the a5
national energy agenda and energy systems - -
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Building a Foundation for Sound Decisions

A

Exploring the Potential
Business Case for Synergies
Between Natural Gas and
Renewable Energy

Jaquelin Cochran, Owen Zinaman, Jeffrey Logan,

and Doug Arent
National Renewable Energy Labaraiory (NREL)

The Joint Institute for Strategic E nergy Analysis is operated by the Alliance
for Sustainable E nergy, LLC, on behalf of the U_S. Department of Energy’s
National Renewable Energy Laboratory, the University of Colorado-Boulder,

the Colorado Sehool of Mines, the Colorado State University, the
Massachusedts Institube of Technology, and Starford University.

Technical Report
MNRELITP-BAG0-60052
February 2014

Contract Mo, DE-AC3E-08G028508
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BESENE] Commercial

Equipment Investment
Manufacturers Bank
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Colocated IPP Assets (NG and Wind)

‘ ' Hedge Pension
1

Funds Funds
T
=m—

Bulk Energy
Gas and Power
Publicly Traded Markets

Company
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Equipment

- Manufacturers
ml-  Investment Bank
Utility-owned
Utility Hybrid System
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Natural Gas
Drilling Rig

== Rate Payers

Residential Commercial

P/
ﬁ Equipment

E::::y Manufacturers

Utilities

Transportation Industrial
Home with NG Microturbine,

Third Party Installer EV, PV, and Smart Meter

and/or Energy Manager
Equipment = Third Party
Manufacturer d <l |nstaller and/or
Bulk Energy Energy Manager

Gas and Power
Markets

Utilities
Residential microgrid

with NG Microturbine,
EV, PV, and Smart Meter

Equipment

Manufacturers Home with NG Microturbine,

NG Vehicle, PV, and Smart Meter

sl Revenue Flow
T
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Natural Gas and the
Transformation of the .
U.S. Energy Sector: Electricity

Jeffrey Logan, Garvin Heath, and Jordan Macknick
ional F ble Energy Laboratory

Elizabeth Paranhos and William Boyd
University of Colorado Law School

Ken Carlson

Colorado State
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Technical Report

Meth_ane Leaks from North
American Natural Gas Systems
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Journal of Unconventional Oil and Gas Resources
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Ensuring benefits frem North American shale gas develcpment:
Towards a research agenda

D. Arent*, S.M. Benson 2

M. Bazilian“®*, AR. Brandt?, L. Billman®, G. Heath®, ]. Logan®, M. Mann®, M. Melaina®, P. Statwick ",
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Advancing Our Understanding of Human-
Earth ystem Interactlons
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' Biotechnolo

The journal of biobased innovation to drive the global bioeconomy

1B IN DEPTH—Systems Biology
Patenting Genes in a Post-Myriad World
Why BRAG™ Before You Go to Market?

The Energy-Water-
Food Nexus Through
the Lens of Algal
Systems




21st Century

POWER =<
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Market Evolution:

F | eX| b | e CO a | Wholesale Electricity

Market Design for 21 st Century

Evolution from Baseload to Peaking Plant Power Systems
Jaguelin Cochran, Mackay Miller, Michael Wiligan, Erik Ela,
The experience cited in this paper is from a generating station with multiple units located in North America referred DnﬁljglasArEm‘ and ~aron oo ¢
to here as the CGS plant. For commercial reasons, the station has not been identified. Niational Renewable Energy Laboratory
Matthew Futch
Jaquelin Cochran,® Debra Lew, Nikhil Kumar® =0
2 National Renewsble Energy Laboratory, ® Intertek Juha Kiviluoma and Hannele Hottinnen
WIT Technical Research Centre of Finland

- Antje Orths
Summary for Policymakars: Enenginet cis

N . . . . Emilio Gomez-Lazaro and Sergio Martin-Martinez
Key Findings from a North Amaerican Coal Generating Station (CGS) Uiniverevdot e Costil Ls Moncha

Steven Kukoda and Glycon Garcia

internstions] Copper Association

Kirn e ller hlikkelsen

Global Green Growth Inditute (GGG!)

Zhao Yonggiang and Kaare Sandhok

China Nalional Renewable Energy Cenler

Twenty-first century power systems, with higher
penetration levels of low-carbon energy, smart grids,
and other emerging technologies, will favor resources
that have low marginal costs and provide system

flexibility (e.g., the ability to cycle on and off to follow ZistCentinfoner.org Teshrical Report
NRELITP.820.57477
Detober 2013

Contract No. DE-AC36-086 028308

changes in variable renewable energy plant output).
Questions remain about both the fate of coal plants

in this scenario and whether they can cost-effectively
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@ EnergyH,ONexus

@ Energy and Water

@ Marginal Lands

@ Financial Models

@® GIS Optimization

@ Ancillary Markets

" Model Integration
Waste to Energy

¢ Sustainability Analysis

@ Energy-Specific Models

@ Microgrids

@ (O, Mineralization

@® Nuclearand RE

@® Lo-Temp Geothermal

@ Hydropower

) High RE and DR

@ EERetrofits







UNIQUE PERSPECTIVES

ON A TRANSFORMING ENERGY ECONOMY
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- e -
The Joint Institute for Strategic Energy Analysis (JISEA)
provides leading-edge, objective, high-impact research
and analysis to guide global energy investment and
policy decisions.

Focused on the nexus of energy, finance, and society,
JISEA is guiding the transformation of the global energy
economy.

NEWS & EVENTS

Study on Methane Emissions from Natural Gas
Systems Indicates New Priorities
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