MANUFACTURING
High Performance Computing for
Manufacturing—The HPC4Mfg Program

Lawrence Livermore National Laboratory, Lead
Sept 2015 - Present

Lori Diachin, Lawrence Livermore National Laboratory

U.S. DOE Advanced Manufacturing Office Program Review Meeting
Washington, D.C.

June 13-14, 2017

This presentation does not contain any proprietary, confidential, or otherwise restricted information.



The HPC4Mfg program lowers the barriers to bringing
the power of HPC to the manufacturing community

Industry Status:

e Some larger companies use HPC, but
struggle to stay current

e Few small to medium companies use
HPC

DOE Status:

e DOE labs possess 5 of the top 10 HPC
systems worldwide; 2 of top 4 in
Graphso0

e Broad expertise in the application HPC

e (Can be a challenge for industry to
understand the best way to partner
with DOE

HPC4Mfg creates partnerships that leverage DOE lab expertise and compute
resources to address critical problems in the manufacturing sector
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Program Approach HECH
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The HPC4Mfg program is building an ecosystem to
support HPC adoption by industry

* Showing what is possible with HPC through demonstration projects
* AMO funds < $300k to laboratories
e Industry funds at least 20% in-kind support w/ optional cash contribution
e Project duration <1 year
* Encouraging the adoption of HPC through capability projects
e Execution mechanisms and funding source varies
e Project duration: multiple year
* Building the HPC Manufacturing community
e Industry Engagement Day ' 7

e Student intern programs
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Program Approach HECH
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Our unique approach to building teams helps ensure
each project’s success

Federal

W FEDB1ZOPPS.GOV S s

Industry Match AMO Sign

submits challenge approval; agreements
Engage challenges to PI Feedback to Inform
Industry industry

Industry

TR > . —

Technical Review Committee

Technical Merit Review Committee
» Partner labs and AMO representatives
 Heavy focus on nation-wide impact to
energy efficiency and clean energy
technology industry-wide

Execution streamlined through the
required use of the DOE short form

This presentation does not contain any proprietary, confidential, or otherwise restricted information.



Status: The HPC4Mfg Program is in steady state

March — September 2015

{

unch program with seedling
ojects

* LLNL established the program
«  $1.5M: 5 seedling projects September 2015-March 2016

* Industry outreach
Inaugural solicitation

* LBNL, ORNL join as partner labs
* $3M solicitation: 10 demonstration projects
to 8 companies

March 2016 -

« Compute resources from

across the DOE complex Solicitation twice a year
e L hed | Ind D Demonstration/Capability projects
aunc e_ annuaj n ustry ay Summer internships
» Student internship programs

Workshops, Industry Engagement Day
Added participating laboratories: ANL, NREL,
NETL
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The HPC4Mtg program has a diverse portfolio

e $>13M techplcal portfoh(? E-T'N A AcTAsys m
» Executing on 41 projects RIVERS Ponsing Busines Workdid
with 33 industry partners ye
and 5 labs & Harper
* 40 demonstration; 1
capabiligy ! % United Technologies JFE W’
« 2 projects funded by Office SIERRA Research Center Wo rtcte et
of Transportation, Fossil . )SHILOH
Enersy §
PURDUE
e Spring 2017 Solicitation TIMKEN _& =
announced yesterday FeG 2020 Carbon
*  $3M available LanzaTech®
 New area of materials in e
severe environments Q SEFRION R{ ZOOIT‘I ESENEE ’
| Bbyere onmer R Zoomionc
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= PIEETEE
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The concept paper participation has been diverse in
both geographic location and topic
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Proposal Submissions: Process

e Additive Manufacturing
e Casting

« Chemicals

« Metal Refining Ul
 Semi-conductor Fabrication |
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Proposal Submissions: Industrial Sector
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HPC4Mfg outreach activities build community

e Industry Engagement Day brought together industrial
leaders, lab researchers and government officials

W'Et T

e Conference/Meeting
participation
« TMS (March, July)

e Manufacturing USA
Networking Meeting

« Council on Competitiveness
Regional Forum

« FabTECH (Nov)
e Topical Workshops

e Workforce

« Large summer student

population planned this year
« Powder bed spreading

. e Booth planned at 2017
processes in AM

Computational Science

« Performance and Graduate Fellowship program
characterization of AM parts review
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[f HPC4Mfg is successful... MHHNG

® The development and deployment of energy-efficient
manufacturing is accelerated through funded projects

® The production or adoption of clean tech is enabled
through funded projects

e HPC becomes a useful tool to a broad array of small,
medium, and large companies in designing new
products, reducing cost and energy consumption,
accelerating time to market

e More collaborations between DOE labs and U.S.
manufacturers are enabled increasing competitiveness

e Simulation capabilities at the DOE laboratories are
improved
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HPC4M{g Program Management & Budget

® Program is led by Lawrence Livermore National Lab in
conjunction with principal labs: Oak Ridge and Lawrence
Berkeley
e Bi-annual solicitation process
e Technical review of concept papers and proposals
e Process definition and governance

e Funding and projects

e Budget

e Defined by number of demonstration, capability and
implementation projects

e Additional support for summer students, industry day, workshops

e Program and project management costs across three labs varies
from 10-15% year over year
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Results and Accomplishments Mnmwmm.m

e The HPC4Mfg program is in steady state
e Managing two solicitations per year

e Starting up approximately 20 new demonstration projects/year

e Seedling projects are now coming to an end and demonstrate
success

e Outreach activities are building community

e The HPC4Mfg program is well positioned for growth

e New area in materials in severe environments added to Spring 2017
solicitation

e Recently added three participating labs (ANL, NREL, NETL)
e Projects co-funded by VTO or FE
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