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Research Affiliates
Rice University Baker Institute, Carnegie Mellon University,
Energy Institute at University of Texas at Austin, Eskom,
Houston Advanced Research Center, International Institute for
Applied Systems Analysis, KTH Royal Institute of Technology,
Masdar Institute of Science and Technology, Renewable and
Appropriate Energy Laboratory at UC Berkeley




21st Century

215t Century Power Partnership: POWER =<
e . N PARTNERSHIP
A Clean Energy Ministerial Initiative ceserating th tronsiormatio

A Clean Energy Ministerial (CEM) initiative focused on
helping countries achieve efficient, clean, affordable and
reliable power system transformation.

* JISEA is the operating agent, organizing efforts of 9
countries to deliver training and technical assistance, such

as: Status of Power System

Transformation -0
* “Thought-Leadership” studies that focus on generic power TINREL Greening the Gid ndia - DRAFT

system transformation topics across the world

* In-country technical assistance, often as part of a larger
development assistance effort, focused on policy, regulatory,
and technological progress; grid integration studies often
highlight this work.

* Information exchange, capacity building, fellowship programs,
and other exercises to share international best practices
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Brazil China India Denmark Finland Mexico South Africa Spain United State
(co-lead) (co-lead) (co-lead, unde
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Nuclear Innovation: Clean Energy Future (NICE Future):

« . . ege o (- CLEAN
A Clean Energy Ministerial Initiative “ /v srerian

Officially Launched at the CEM9 in

May 2018 in Copenhagen, Denmark ";Os) n | C E FU tU re

with global participation

Nuclear Innovation: Clean Energy Future

Vision: Nuclear power as an important energy option for
clean, reliable, and resilient electricity and non-electric
applications with innovative designs and applications.

Key Areas of Focus and Actions

Lead Participants * Innovative applications: Hybrids, industrial heat and power,

I*I ‘ desalination, hydrogen production, distributed generation
“United  Canada  Japan * Economics: Tech breakthroughs, case studies, country
States Participants analysis

@ ] l l * Stakeholder Engagement: Webinars and workshops

Argentina Poland Romania

— * Communication & Workforce: Online info and youth events
| P
e =i

Russia

JISEA is an Operating Agent for the Nuclear Innovation: Clean Energy Future
Also leading webinars & ask-an-expert for the Carbon Capture Utilization & Storage Initiative

JISEA—Joint Institute for Strategic Energy Analysis




Systems Analysis of Global Manufacturing Supply Chains
for Innovation, Policy, and Market Applications

LY . . e
¥y’ Reports for Policy and R&D Decisionmakers
Communication of Results C E AC
Manufacturing Clean Energy Blog Clean Energy Manufacturing
g ClmErrysveciibogotveCemtrersy Analysis Center Slobal Carbon Fiber
nd guests. To contribu fanufacturing Clean Energy Competitiveness Analysis

Sujit Das, Josh Warren, and Devin West
Energy and Transportation Science Division,
Oak Ridge National Laboratory

Susan M. Schexnayder
The Universty of Tonnessee, Knoxville

Hydropower Turbine Market and Trade Values: A closer
look at small hydro turbines in the U.S. . oo .
Advanced Scientific Analysis

By Parthiv Kurup, NREL, and Megan Johnson, ORNL

The present and future silver cost
component in crystalline silicon PV

e s X
= : = module manufacturing
.
am I (¢ a“ Michael Redlinger’, Michael Woodhouse' & Roderick G. Eggert ¥ OAK RIDGE
- — g N Division of Economics asd Business, Colorado School of Mines (CSM), Golden, Colorado; "Strategic Energy Hadonal Labomery
o L Analysis Center, National Rencwable Encrgy Laboratory (NREL), Golden, Colorado, USA
Yo CEMAL  operated by The Jownt nattute 1or Svategs [nergy Anslysis for
e 1 U5, Guparvmant of Eaargy's Coan Energy Manchsetorig itisove
[N ABSTRACT 1] - -
A The purpose of this pager is to detrmize how increased ¢ Si PV module peoduction might affect future silver Tochical Report ) )
demasd and prices, as well as the mpacts on total ¢-Si module manudacturing costs. A up estimation ORISR 2016120 | WREL TP 4A%0-46071
of the current and potential material intensity (toanes of siiver per GW) for siiver in ¢-Si PV cell fabeication is 2015 RESEARCH HIGHLIGHTS. My 2%

presented. Partly because of concerns sbout material intensity, and also because of the changing economics
of manufacturing, there Is some interest in shifting away from the traditionally higher material intensity
approach of screen printing with silver paste to al metalization such as

which uses substantially less silver. To evaluate how PV's changing demand for siiver might affect future silver
prices, and the impact in terms of mamhﬂur:’ costs, some scenarios of silver’s contribution to ¢-Si PV cell
manufacturing costs are compiled on the basis of projected changes in demand and price as a result of changes
in material intensity. The analysis indicates that an expansion of ¢-Si production from 55GW /year to 250G W/
year results in 2 0.05-0.7¢/W ncrease in manufacturing costs because of higher silver prices. As an ustration
of this, the current estimates of the manufacturing costs for the two contrasting methods - silver screen
printing and nxkel - copper - sdver electroplating - are presented

External Advisory Committee Engagement from Business Community
vl ‘

- Tesla Flips the Switch on the
Gigafactory

Batteries are the limiting factor for electric cars, but few automakers have made a

similar commitment to produce them, choosing instead to let suppliers like LG Chem
and Samsung shoulder the risk. 2 | In 2015, 88 percent of the global lithium ion cell
manufacturing took place in China, Japan, and South Korea, according to a report by
the Clean Energy Manufacturing Analysis Center.

BENCHMARKS OF
GLOBAL CLEAN ENERGY
MANUFACTURING

Website: www.manufacturingcleanenergy.org

JISEA—Joint Institute for Strategic Energy Analysis




Expanding Manufacturing Analysis to the Circular Economy

Value Chain for Clean Energy Technologies

Design for Raw
Disassembly | Material
or Recycling | Extraction
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Knowledge Systems for Sustainability

[GS Collaborative of world leading mission-inspired research organisations.
esesism WCIMMYT |$ *“*NREL

| TASA

KSS offers expertise in food, energy, and water systems,
interactions across these systems, and linkages to social
stability, economic development, and wider human-earth

system processes.

Learning
Knowledge
«_ Systems

KSS” work is arranged around three programs:
* Nexus Outlook Scenarios (NOS)
* Food System Risk: Multiple Breadbasket Failure

* Evidence-based intervention support system (E-biss)

JISEA will be operator of KSS on behalf of Collaborative

JISEA—Joint Institute for Strategic Energy Analysis



Research into co-location of Wind/PV and Agriculture

JISEA—Joint Institute for Strategic Energy Analysis Source: NREL Images




New Initiative seeking sponsors!

Powering Rural Transformation: Energy, Water, Food Systems

) T | ﬂ B Program 1
o | \ | ‘ \ | Case Studies
w Water Flows
5 Program 2 Program 3
g Tank Levels : . 2 .
Modeling Analysis
k : : J_\ /\‘ A A v
PV Ut|||zat|on | |
Program 4
| : Guidance
| | Program 5
Demonstrations

https //reopt nrel. gov/

e Assess opportunities to transform energy-water-food (EWF) systems in rural communities to
become more productive, equitable, and sustainable.

* |Improve lives in rural communities by addressing EWF systems and economics

JISEA—Joint Institute for Strategic Energy Analysis



https://reopt.nrel.gov

Electricity Generation: Electric-Natural Gas Interface Study

Electricity & Gas networks are interconnected energy
infrastructures whose operation and reliability depend on one
another. As the percent of gas and variable renewable power
plants increase, the connection between these networks
becomes increasingly important.

Goal of project is to:

Co-simulate power and natural gas network operations.
Define an interconnected power and natural gas test system
Determine value of coordination of day-ahead operations

4000 LdNtLdG Wind
3500 - Oa et LOa as S in

Funded through JISEA 3000 -

sponsorship by: = 2500

* American Electric Power S 2000 -

* Environmental Defense Fund

* Hewlett Foundation 1500

* Kinder Morgan 1000

* American Gas Association 500 |

* Midcontinent Independent 0 _/\ 7 i/‘"‘\f . Ny, _/‘

System Operator
A OO N M A O LN — NN M N ™M

o Hqu-q-mLol\ooooc\OHNqu-mLo

Source: JISEA project in progress. Time (hour = A A —
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New Initiative seeking sponsors!

Clean Power Technologies for Oil & Gas Industry Operations

Value Proposition:

Demonstrate highly reliable, Example: Electrification of all equipment at

affordable, clean power for oil & gas wellpad connected via microgrid
operations. oo P
Program Results: __

Operational, financial, and

environmental improvements within

oil & gas operations

Governance:

Consortium of industry partners to

leverage resources for benefit of those

involved, supported/managed by JISEA

Structure of Program:

* Phase I: Program design, analysis,
and development

* Phase ll: Multi-year program with
3-12 month technology pilot tests

* Periodic reporting and access to
new technology

JISEA—Joint Institute for Strategic Energy Analysis
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Thank you

This work was authored by the National Renewable Energy Laboratory, operated by Aliance
for Sustainable Energy, LLC, for the U.S. Department of Energy | DOE) under Contract No, DE-
AC36-08G028308. The views expressad in the article do not necessarily represent the views

gy
of the DOE or the U.5, Government, The U.S, Government retains and the publisher, by
accepting the articke for publication, acknowledges that the U.S, Government retains a Joint Institute for
nonexclusive, paid-up, irrevocable, worldwide license to publish or reproduce the published Strategic Energy Analysis

form of this work, or allow others to do so, for U.S, Government purposes.
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