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$1.5B budget "~ World’s most powerful Nation’s most diverse
4,550 employees open scientific energy portfolio
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The Department of Energy’s national laboratories:
A Comprehenswe research system

National
Energy
Technology

National
Renewable
Energy Lab Weapons
Science
. Cleanup
Energy
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Energy

e The world’s largest industry

e The number one challenge
facing humanity

o AKkey element of the resource challenge

e A principal drlver for global stab|I|ty
- Climate change -
- National 'security |
~. Econoemic competitiveness -
— QumHYOf' - :
| .. e Compels nation-state behavior

~ A o Creates Environmental concerns

). - 'Str,_eSS_e's Trade Relationships

. There will be an “Energy Trip-wire”

_ | . ¥ OAK
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Water
o Essentlal for Ijmmi][[[b

e Essential for ag_mlture

e Essential for enéréj.roduction

e Historical ingredient of polltlcal stablllt e
— Availability o
— Security

- Economic competltlveneSS“"“‘ \"

— Quality of life

— “Water wars and confrontations”
— Waste is an environmental concern




Resource Assurance

~ Balancing the Resource Equati
| Energy + Water + Waste + Land-Use &

-~ How mankind manages the
resources challenge will
determine the quality-and
sustainability of the human , 2

g
-

habitat interface. r??jf{*
,;ji-zx o

Interface mterrelatlonshlps

must be understood in detail,

partlcular the'impacts and -

" trade-offs of Energy. vs Water

vs Waste vs Land .L.Jse
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The Resource Assurance Approach

l0-based “ Systems-of-

'I-Ii.

Presengh
e \Water

e \Waste, La‘

the Environ

e Climate Change Impa

e Demographic Factors
o Natural Disasters
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e \Waste, L
the Environ

e Climate Change Impa

e Demographic Factors

e Natural Disasters
 Technology
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The Resource Assurance Construct

Good Decisions
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The Resource Assurance Co
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The Resource Assurance Construct

Good Decisions

o @F W'} 5 ates resoe

& .JJ\JL..Jx..JL.L'T V_I:B(' nd 0 H_\—V?m

l_f I ! .
. §Qj€ugti‘o nS froWi test cases can be appli®d.
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Avoids or mitimrce instigated

.and efficient|\g
erity with a I

| i b‘us gesses for |
mamtenané‘e p =

Solutions from ‘és\cases are reprodumble
worldwide

~C Derlve from multiple functiona *Iw e

~ capture, combine and deliver,capak
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Producing Resource Assurance Analyses

T
— “

» Energy, envirénment#and biosciences
technologies, capabilities and
expertise 1

— Examples include\,
e Climate change analyses
e Bioenergy centers t

e Human population 1![71 stribution changes due to
energy technologies

climate changes or ne




Producing Resource Assurance Analyses

e Ability to build productive _
partnerships and sustain collaborative

i
i,
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o
i
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Producing Resource Assurance Analyses

Outcomes must be scalable, and our approach is the development of a SOA
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The Resource Assurance Constructss

e Along View - ten to flfty YEETES global
V|ew— W|th near term deliverables




The Resource Assurance Constructss

e Along view - ten to flfty YEEES gIobaL,
view— W|th near-term deliverables
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The Resource Assurance Constructss

e Along view - ten to flfty YEEES gIobaL,
view— W|th near-term deliverables a
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The Resourge Assurance Constructsss

A long view - ten to flfty years globaélf, e
‘__:VIeW— with near- -term deliverables .

".Technology Pollcy assessmentr

»
Systems thlnklng and mteractlon \’ '

Capltallze‘(’)n many technology
futuress= )@

Renewable energy T
(hydro, solar, wind, bio, land- use)

Resources efficiency

(zero energy homes, electric transportation, £4%
low-water-use technologies, waste-to- Ml
energy, remanufacturing)

Energy Base Load (Fossil fuels +
nuclear)

JEfficient, reliable distribution (Grid)
il




Resource Assurance Construct

Characterization of the Resource Equation
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Resource Assurance Construct

Characterization of the Resource Equation

Enabled

Create

Unclassif
» Allows development of accurate region specific assessments
» Evaluation of the dynamics of energy-water-waste cycles
e Supports course of action analysis and decision making
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Resource Assurance Construct

Characterization of the Resource Equation

Collaborative team huilds
the foundation mod

Natural Disasters

Create d sustains Geospatially Enabled

Unclassififed and Classified “Resource Globes”

» Allows development of accurate region specific assessments
e Evaluation of the dynamics of energy-water-waste cycles

* Supports course of action analysis decision making S 0AR
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Resource Assurance Construct

Characterization Resource Equation

...for the customer set
striving to understand
the resource equation

Collaborative team huilds
the foundation mod

*DOD-COCOMS
*Energy Systems_

CDC

Natural Disasters

Creates @nd sustains Geospatially Enabled
Unclassiffed and Classified “Resource Globes”

* Allows development of accurate region specific assessments
e Evaluation of the dynamics of energy-water-waste cycles N
» Supports course of action analysis decision making o2 NMAR
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Resource Assurance Construct

Characterization Resource Equation

Collaborative team huilds ...for the customer set

the foundation mod N ~ striving to understand
g VS ~ theresource equation
e -DOD-COCOMS
*Energy Systems g 7 i -DOE
R .. e R [ntcrface Models «DHS
“.;;f?fa‘; | CDC
s g *NSF
sUniversities
eNatural Disasters
Creates @nd sustains Geospatially Enabled
Unclassiffed and Classified “Resource Globes”
* Allows development of accurate region specific assessments
e Evaluation of the dynamics of energy-water-waste cycles N
» Supports course of action analysis decision making ‘i:;-kf'-_,"“}l‘f N
e R TS



Resource Assurance Value to the COCOMs

Develops and establishes standards, technology
assessments and linkage tools on an open architecture
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Resource Assurance Value to the COCOMs
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*Outlines a "resource framework", to provide a standard
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 Provides system network architectures that define
data-storage-mining-processing and visualization
sclience techniques




Resource Assurance Value to the COCOMs

*Develops and establishes standards, technology
assessments and linkage tools on an open architecture

*Outlines a "resource framework", to provide a standard
process for technology and policy assessment

 Provides system network architectures that define
data-storage-mining-processing and visualization
science techniques

*Provides a modeling and simulations backbone to
examine alternative policy and technology strategies




Resource Assurance will Help Guide
Technology Selection and Strategy

The power of Resource Assurance is the ability to see the
synergistic impact of multiple technology combinations and
development decisions.
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Resource Assurance will Help Guide
Technology Selection and Strategy

ldentify a broad number of resource capabilities that will
drive technology selection with the power to see the synergic
Impact of multiple technology combinations and development
decisions.

Expand the ability of communities and organizations to
determine the technology alternatives that can best satisfy
resource needs within a dynamic updated framework.
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Resource Assurance will Help Guide
Technology Selection and Strategy

ldentify a broad number of resource capabilities that will
drive technology selection with the power to see the synergic
Impact of multiple technology combinations and development
decisions.

Expand the ability of communities and organizations to
determine the technology alternatives that can best satisfy
resource needs within a dynamic updated framework.

«Select the best technology from multiple alternatives.
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Resource Assurance will Help Guide
Technology Selection and Strategy

ldentify a broad number of resource capabilities that will
drive technology selection with the power to see the synergic
Impact of multiple technology combinations and development
decisions.

Expand the ability of communities/regions to determine the
optimal combination of technology alternatives that can best
satisfy resource needs within a dynamically updated
framework.

*Select the best technology options from multiple alternatives.

*Generate, iImplement and keep updated plans to develop and
deploy appropriate resource technology alternatives.
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Contacts for Resource Assurance Information-

3
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Translating science and technology
Into energy solutions

Generation Distribution Consumption
Fossil Transmission Buildings
Fission technology Industry
Renewables . Hydrogen .. Transportation
‘ el nY - e N — I'.i = _,' .- fre=r " e
USI = . m’ o I — {

Supporting national goals
for energy security and independence

QAR
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The Energy-Carbon-Water Nexus

Sustainable production and use of interrelated

resources on a constrained and changing Earth

e Production, e Biofuel, food, fiber e Energy requires
distribution, water; Water
and use * Ecosystem health requires energy
(e.g., biodiversity)
e Economic drivers . e Many critical climate
. * Managing carbon for change impacts are
e Environmental mitigation water related
drivers of climate change

~

42 Managed by UT-Battelle - ™ 1 DG

'\'I\

for the Department of Energy Nattuual Labaretory



Technology Options for Transportation
(Source: Koonin, BP)

Transport Sector

Carbon Free

High H, for

Transport
» Capture &
Storage :
~ Hybrids

Capture & .
Storage ;

Vehicle Efficiency
(e.g. light weighting)

Energy Security
Concern over Future
Avalilability of Oil and Gas

Dieselisation Key:

‘ - supply side options

- demand side options

Low

Low Concern relating to Threat of High

M Al 1 ‘7, { » 2

Climate Change S OAR
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Sustainability Science: Integrating
energy, economics, and environment

e Regional to global
scales

— Even molecular
Indicators

e |evel of detail driven
by needs

e Data and computing
limitations are
disappearing
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Regional Simulation

Model (RSim)

Spatially explicit
sForecast outcomes of
management options

(Fort Benning shown here)
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