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» Raise awareness of power grid challenges in the
computing society
B Power grid problems can leverage vast amounts of work done in
other domains.
B Power grid problems do have unique challenges that require new
research by multi-disciplinary teams.
» Exchange research ideas and results

» Foster a multi-disciplinary community to tackle power grid
computational challenges

» Computing is a core element of our Future Power Grid
Initiative
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The future power grid must transform to
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meet new expectations and technical .
challenges
Historical Expectations Emerging Expectations
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: ’ Integrate renewable generation
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Maximize benefits of end-use
efficiency and storage
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Accommodate changing and
responsive loads




The future power grid will be an even B i vost
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» 10-100M measurement & communication devices

= Transmission

» 100X more data (petabytes/year) with sub-second speed from two-way
communication across interconnections (distribution to transmission)

>15% penetration of renewable generation (centralized & distributed)

>15% demand response + energy efficient loads, PHEV, distributed gen




High performance computing supports — N?Z(
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power grid’s transition in three fusions

» Interdependency between power grid and data network
B Bring data to applications efficiently and reliably
B Enable “all-hazard” analysis

» Fusion of operation and planning to enable more
seamless grid management and control
B Remove overhead in communication between operation and
planning
B Improve response when facing emergency situations
» Integration of transmission and distribution in managing
two-way power flows

B Understand the emerging behaviors in the power grid due to
smarter loads, mobile consumption, and intermittent generation



Transition from serial to parallel computing T N??ff
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requires significant foundational work

» Ubiquitous HPC (anything beyond one core)
available for the power industry.

» Software tools need to be fundamentally
redesigned to take advantage of HPC.

» Research can accelerate this transition
B Match computing to power grid problems.

~ Parallel Computing

Serial Computing



GridOPTICS™: foundational framework
for vertical and horizontal interoperability
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Henry Huang
509-372-6781
zhenvyu.huang@pnnl.gov

Jeff Dagle
l 509-375-3629

jeff.dagle@pnnl.gov
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