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Grid Modernization Initiative
Overview

Department of Energy
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Drivers of Change — =

Why do we need grid modernization?}
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Increasing Extreme Events

Growing Number of Prosumers
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GMI History & Vision History: Beginning in 2015, GMI has leveraged the expertise of DOE Offices, National Labs,
and partners to conduct over S300M in cutting-edge R&D on grid modernization topics.

Integrated Vision: Focuses on a fully-integrated electricity system from generation to load,
including independent infrastructures.
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G M I and G M LC Efficiency. Collaboration. Acceleration.
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U.S. DEPARTMENT OF Office of Energy Efficiency

ENERGY & Renewable Energy

U.S5. DEPARTMENT OF Gﬁlce Df

EN E RGY Electricity

.
U.S. DEPARTMENT OF OﬁiEE Df LﬂSAIEm'ﬂE
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ENERGY and Emergency Response

Pacific Northwest
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Portfolio of GMI Work 2019 Grid
2016 Grid Resilient Modernization Lab
Modernization Lab Distribution Call
Call Systems Lab Call (S80M)
(S220M) (S32M) Resilience Modeling,
Energy Storage and
Foundational topics Enhancing the System Flexibility,
including Grid resilience of Advanced Sensors
Architecture, distribution and Data Analytics,
Interoperability, systems, including Institutional
Frameworks, and microgrids and Support,
Metrics cybersecurity. Cybersecurity, and
Generation

Other Grid Modernization Work: Program-Specific R&D Projects



R 4V Akt P REGULATORY INFORMATION CONFERENCE

202 T S | THE P®WER OF POSSIBILITY
MARCH &-11 f f WWW.NRC.GOV #NRCRIC2021VIRTUAL
A Sample of Utilit AMERICAN | *
. : d Com&d Ea ¢ nationaigrid
PrOJECt Pa rtnerS PUGET An Exelon Company AVEC-
SOUND 2A

ENERGY

Daps s Chior. = Entergy

POWER

VERMONT CO
ELECTRIC OR

SOUTHERN CALIFORNIA

EDISON

An EINSON INTERNATIONAL ™ Company

@ XcelEnergy- ]/\C @R

%PACIFICORP

ELECTRIC MEMALRIHIF EIJIHTM'ITII.'L

@) Seattle City Light ﬁ

PUBLIE UTILLITLES

Southern

Company (g Pedernales

Electric Cooperative, Inc.

-\ Hawaiian
‘”%% Electric
Company

% W |DAHO
BN POWE

An IDACORP Company




R L _ e S REGULATORY INFORMATION CONFERENCE

202 Y A p ¢ THE PEWER OF POSSIBILITY
MARCH 8-11 1 A WWW.NRC.60V

#NRCRIC2021VIRTUAL

*lll!

Vendor Project l""\IH%
Partners

00
T Emﬁm Grid Solutions

HITACHI Johnson /))j

- @ Controls
( dosi

BURNSN‘ICDONNELL ORACLE
E.I°N stem

LW BLACK&VEATCH

BN SIEMENS :

smarier
g [ Usolutions




N amm e W R B LS. NUCLEAR REGULATORY COMMISSION'S
IQ : L MG Sl REGULATORY INFORMATION CONFERENCE

EDE] _. ;':??2::;; ; . A ' ‘ THE PrPSWER OF POSSBILITY
MARCH &8-11 | | 'L ﬁ ! P : | f WWW.NRC.GOV #NRCRIC2021VIRTUAL

Foundational Metrics Analysis Grid Modernization Metrics:

* Reliability

* Resilience

* Flexibility

* Sustainability
* Affordability
* Security

Project Objective

Work directly with strategic stakeholders

to confirm the usefulness of new and enhanced existing
metrics that will guide grid modernization efforts.

Value Proposition

v Ensuring that all stakeholders understand how grid modernization investments will affect and
benefit them

v' Key Partners: North American Electric Reliability Corporation, National Association of Regulatory,
Utility Commissioners, Energy Information Administration, American Public Power Association,
Department of Homeland Security, Environmental Protection Agency, Electric Power Research
Institute, Federal Energy Regulatory Commission, National Rural Electric Cooperative Association,
Electric Reliability Council of Texas
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Integrated Transmission, Distribution, and

Communication Models Not exhaustive lists.
e Existing
Project Description T _ridoyn| | eriqrag.p - D
InterPSS MATLAB
The interdependency and interaction across transmission, distribution MATLAB (PST, OpenDSS
y : MATPOWER)

and communication systems can no longer be ignored, demanding ..
integrated analysis of the end-to-end power grid. PSLF

This project developed a scalable co-simulation platform, enabling such - GridPACK
integrated analysis to maximize flexibility and resilience of the grid.

HELICS Energy+
(buildings)

HELICS built.}"n—‘ |

Value Proposition :
Comms Sim

v Fill current gaps in simulation and modeling technology that inhibits More

integrated planning across multiple domains.
v Bring together best-in-class simulation efforts from multiple national

15

labs.
v Create HELICS™, an open-source co-simulation platform, HELICS (Hierarchical Engine for
enabling interactions between leading commercial & lab-developed Large-scale Infrastructure

simulators on a wide range of computing environments. Co-Simulation)
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Foundational Assistance to ISO/RTOs

DESCRIPTION
&> California ISO

Share and apply advanced methods, tools, ANL, LBNL,
and data sets of the national labs and NREL,
" N [ enciane industry/academic partners to provide EPRI|. Johns
: A robust analytical support to address key _’
”"m\”‘ | - ISO/RTO challenges. Hopkins
BERKELEY LAB ercot 7 University

‘:?SPP Southwest
Power Pool

i iNREL

=MIS0 Establish new best practices for
IS0 ISO/RTOs to effective system

operation and planning.
O Jorns Hors = Y
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