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The Grid of the Future e

More distributed, two-way flow, active customers GRI
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DOE6s Vision and Pl an T
Accelerate grid modernization with Federal support GRIL
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U5, Departiment of Energy

Grid Modernization Initiative (GMI)

A Grid Modernization MultiYear
Program Plan

A Grid Modernization Laboratory
Consortium (GMLC)

A Grid Modernization Lab Call
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Grid Modernization Laboratory Consortium
National Labs working together as a system
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87 projects, $220M over 3 years
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Devices and Integrated Systems ”f:{?@;
New services from emerging grid technologies Gl
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LABORATORY
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Expected Outcomes

A Develop new grid interface devices to increase
ability to provide grid services and utilization

A Develop common interoperability and
interconnection standards and test procedures for
industry / vendor community

A Validate secure and reliable grid operation with
high levels of variable generation at multiple scales

Current Projects

A Developadvanced storage systems, power
electronics, and other grid devices;

Create a single network of Laboratory and
academic testing and validation facilities;

Develop common standards and test procedures;

Publish a library of device models for emerging grid
components; and

Conductmulti-scalesystemintegration andtesting

Contraller / EMS
Under Test

Information Flow
Data Acguisition

o o Do I

February 26, 2018 5



Sensing and Measurement

Strategies for complete grid system visibility

Expected Outcomes

A

A
A
A

Advance and integrate novel, legost sensors to
provide system visibility
Incorporate new data streams (e.g. weather)

Develop reatime data management and data
exchange frameworks that enable data analytics

Develop nexqgeneration sensors that are accurate
through disturbances to enable closémbp controls
and improved system resilience

Current Projects

A

A
A
A

Developa national strategyfor achieving full electric
systemobservability

Reduce costs and improve performance of senfars

all parts of the grid (devices, distribution, bulk);

Apply advanced mukscale data analyticsnd
machine learning techniques to the grahd

Incorporate wind/solar forecast data into grid
operations.
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Phasor Measurement Units in
North Amesican Power Grid
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System Operations and Control e
Methods to enhance reliability, asset utilization GRID
Iarrlz‘}_ralth;
ExpectedOutcomes Conventionalcontrols
A Architecture, algorithmsand control frameworkgor a

A
A
A

clean, resilient and secuggid

Advanced operationsoftware platform for predictive
operations & reatime adaptive control

New power flow control device hardware and
concepts

Fundamentalknowledge for new contrgbaradigms

Current Projects

A

A
A
A

Developgrid architecture and contrdaheory,
particularly for highly distributed systems;
Developcoordinated systeneontrols across multiple
time and space scales (EMS/DMS/BMS);

Create an opesource platform andestbedfor
advanced distribution management; and

Demonstrate advanced control technologies in several

regional use cases
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Planning and Design Tools TN=
New tools to aid deployment of smarter grids GRID
CONSORTIUM
Expected Outcomes
A Incorporateuncertainty and system Interconnect Feeder
dynamicanto planning tools to accurately ol 'Y |
capture effects of renewablgeneration | _;,_.‘?‘t '—
A Computational tools, methodand libraries by L
that enable1000x improvements in »
performance for analysis and design 1
A Couplegrid transmission, distribution, and O

communications models to understaicdoss
domaineffects

Current Projects

A
A
A

Develop multiscale production coshodels
with faster mathematical solvers;

Integrate transmission, distribution and
communication planning models; and
Explore new approaches for load modeling
using available sensor data.

Residential Houses
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Security and Resilience
Improve ability to protect and recover grid function

Expected Outcomes

A Holistic grid security and resilience, from
devices to micragridsto systems

A Inherent security designed into components
and systems, not security as an afterthought

A Security and resilience addressed
throughout system lifecycle including legacy
and emerging technologies

Current Projects

A Threat detection and response with data
analytics;

A Cyber security approaches for renewables,
DER and smart inverters;

A Distribution system restoration tools for
natural disaster recovery; and

A Tools for improved outage forecasting from
tropical cyclones and other weather events.
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Institutional Support

Analysis to inform stakeholder decisions

Expected Outcomes

A Accelerated policy innovation due to enhanced
State and Regional technical assistance

A States adopt changes to their regulatory model
that better align utility interests with grid
modernization and/or clean energy policy goals

A Methods for valuation of DER technologies and

services are defined and clearly understood

Current Projects

A Define quantitative metrics for assessment of grit
modernization progress;

Develop new tools to support distribution system
decision making;

Engage stakeholders in determining how to best
value DER and services they proviaied

Assess potential futurelectric utility regulations.

A
A
A

Improved Stakeholder Decision-making
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Better-informed Research Pathways
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Current Regional Projects
Solving specific challenges of grid modernization

1.3.10-Vermont Reglonal
Partnership Enabling
the Use of DER

Transactive ™ ] D ¥ Ty 1.3.22.Technical Support to the
Campus Demo & ¢ X i O3 New York State Reforming
2 4 [ ; the Energy Vislon vy
(REV) Initiative

1.3.4-Kentucky Industrial
Microgrid Analysis

and Design
1.3.33-3{te¢n and . for Energy Securlty
Viestern Intefzonnection f and Resiliency
Seams Study §nd Optimal ‘
HVDC Oferlay

1.3.1-Southeast
Regional
Consortium

1.3.5-Siting and
Optimization Toal
for California

1.3.11:Grid Analysis and

. . ; : ¥ b ! Design for Energy and

"1,3.2 1-Affo L3 1.3.29-Coordinated Grid /‘ : Infrastructure Resiliency

“and scal ihd- W Support from Inverter-based = S8 : for New Orleans
Systems for Rural Alaska Resources and Loads - Hawaii

»
.

February 26, 2018




Regional Workshops

A Stakeholder workshops held to
review MYPP, identify priority
grid modernization needs

| Austin TX- March 23 2016

I Boston MAC¢ April 1314 2016

I Seattle WAC April 2627 2016

T Minneapolis MN¢ May 910 2016
i Atlanta, GA¢ May 1718 2016

I Palo Alto, CA June 78 2016

A 470 attendees from industry,
academic, nosprofit sector

A Feedback to be incorporated
Into revision of MYPP, future
projects
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MODERMNIZATION

GMI Workshop Regions

Academic/Research
Institutions
21%

Consulting/Finance/Legal
Organizations
3% ————————
Advocate/Policy/Regulatory
y Organizations
‘—12%

Utilities
23%

Vendors
10%

February 26, 2018 12



=\
Y

For More Information =
Get Involved with Grid Modernization GRID

CG_I\%QR']L_M_

Contact gmi@hg.doe.gov for updates and funding opportunities.

http://energy.gov/under-secretary-science-and-enerqy/qrid-
modernization-initiative

Thank youl!
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Grid Modernization:
Metrics Analysis Project

Michael KintneiMeyer (PNNL)

Wisconsin, March 1, 2018
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GMLC 1.1: Metrics Analysis s

High Level Summary GRID
Project Objectives Expected Outcomes
Work directly withstrategicstakeholders | v Definition, Validation, and Adoption of
to confirm the usefulnessf new and. metrics and analysis approaches by lead
enhanced existingietrics that W'I.I gullde industry stakeholders and regional
grid modernization efforts to maintain and
improve: partners. N
A Reliability, V Better alignment of DOE R&D priorities
A Resilience with stakeholder and publimterest
A Rexibility, objectives

A Qustainability,
A Affordability, and
A Security.

Value Proposition

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

V  Audiencesgrid modernization technology developers and
investors; utility and ISO technology adopters or sponsors;
federal, state, and municipal regulatory or oversight
authorltles and electricity consumersi.e., the ratepayerns
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