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Grid-connected Microgrids

Develop integration approaches, tools, and
technologies into distribution systems to
meet the DOE performance targets and
community resiliency objectives

» Standard, modular microgrid building blocks
» Integration platform (generation mixes, T&D)
» Microgrid protection and control

Resilience Modeling

Develop advanced models and approaches
for pre-event preparation, during-event
detection and mitigation, and post-event
response, recovery, and remediation

» Simulation and analysis of microgrids for
critical facilities (ports, urban centers)

» Software standardization for microgrid
planning and design
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MGRD SCOPE AND MAJOR ACTIVITIES

Networked Microgrids

Develop advanced capabilities of sharing loads and
resources - including self-assembly or dynamic
boundaries of microgrids - that support critical loads
under extreme events, while attaining optimized
performance under normal operating conditions

» Tool for resilient operations of networked microgrids
» Dynamic microgrids as a building block for the future grid

Standards and Institutional Framework
Support developing and implementing microgrid
standards, test methods, best practices, and

enabling regulatory and business models

» |EEE microgrid-related standards

» NARUC-NASEO Microgrid State Working Group
» Technical assistance (resilient communities)



INTEGRATED WORKFLOWS AND TOOLS
FOR MICROGRID DESIGN AND ANALYSIS (RAVENS)

Develop a data exchange standard for
tools developed under DOE programs to Tecl:hnlcal Scope

API development: Standard for ingesting and
support effective integration internally exchanging information between tools

and externally 2. Use case development: demonstration of

« Support plug-and-play architectures and practical value of APl with an integrated tool use case
ease of adoption by industry 3. Adoption by legacy tools: Demonstration of how

* Ready integration with utility legacy tools can be compatible to the API
planning/analysis Validated workflows for 4. Interactive microgrid tool catalog: Living
designing microgrids for cost-benefit documentation of capabilities that are compatible
analysis, implementation feasibility, and with the API
protection coordination 5. Prototyping integration with ADMS

Modular Software Design

Use Case

Team Partners

v LANL (Lead)
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QuESt (RONM] PowerModelsProtection REOpt / NRE CA
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MICROGRID BUILDING BLOCKS (MBB)

Modular and standard design of MBB to: Control

* Reduce cost and time of microgrid deployment I -

» Interface with utility systems as well as Interface
generation, load, and controls

* Provide a low-cost standard approach for a
wide range of microgrids

Technical Scope

e MBB design and prototype development

e Modeling and simulation of MBB,
Performance requirements and evaluation

e MBB modularization, standardization,
validation and testing 2 R —

e MBB Demonstration

¢ Planning of technology transfer and
commercialization

Team Partners

v’ Virginia Tech (Lead)
v' PNNL, ORNL, NREL
The project will conclude upon completion of testing MBB prototypes on operational v ABB
use cases in April 2025. Field demonstration of MBBs is planned afterward. v Industry Advisory Board

EN?QG ~ Office of Electricity A



DYNAGRID: A CONCEPT TO ENABLE DYNAMIC FORMATION OF
MICROGRID BOUNDARIES FOR OPTIMIZED OPERA1

Develop a framework for dynamic formation of
networked microgrids for optimized operations
under both normal and emergency conditions. This
project addresses major research challenges:

Improve T&D system real-time resilience
Integrate and efficiently leverage large amounts
of renewables and DERs

allow wide-scale electrification

Increase distributed and decentralized
decision making

Improve equity and energy justice

The current project is on track to release the DynaGrid toolkit by the end of January
2025. Field demonstration is planned, pending site readiness.

EN?QG ~ Office of Electricity
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Team Partners

v NREL (Lead)

v" LANL, LLNL, SNL, University of Wisconsin-
Madison

v Industry Advisory Board



ADVANCED PROTECTION FOR MICROGRIDS AND DERIN
SECONDARY NETWORKS AND MESHED DISTRIBUTION SYSTEMS

With industry partners, develop and test 7 new protection
schemes for replacing conventional reverse-power
protection, as documented in the technology Roadmap:

Secondary Networks and
Protection:

» Anti-islanding detection with reactive power e ik Inferomnestion
« Rate of change of current

» Undervoltage-supervised overcurrent (UVOC)
« Negative sequence current

« Apparent impedance angle

« Direct transfer trip ——
« Zonal Differential with PMU

Michael Ropp, Matthes Rel

A report was developed for the regulator that describes each of these options along with a discussion of their tradeoffs
for fault detection accuracy, equipment upgrade requirements, communication needs, and sensitivity to false trips.
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RESILIENT PORTS

Provide information and guidance to assist planners and operators of U.S.
maritime ports and airports in evaluating and deploying electrification
technologies to decarbonize their operations

« Evaluate community benefits of electrifying assets and
integrating them into port microgrids

 Highlight blue sky and gray/dark sky applications of microgrid

assets and distribution-connected technology Techno-
economic
* Provide simple framework to analysis and evaluation, including Analysis

simple techno-economic analysis

Port Electrificatio
Handbook

IDEI Resilient
Microgrids

Case
Study

« Published the Port Electrification Handbook: A Reference Guide
to Aid U.S. Port Energy Transition, in collaboration with SNL
» A briefing to OE management/leadership being planned
« A DOE Blog post being developed

« Extending the handbook for airports Policy and

Market
Research

Handbook available at https://www.pnnl.qgov/projects/port-electrification-handbook

ENERGY Office of Electricity 9



https://www.pnnl.gov/projects/port-electrification-handbook

TOOLS FOR RESILIENT PORT ELECTRIFICATION PLANNING

Process for developing and implementing microgrid planning tools for maritime port
electrification

Collaborative projects

Initial

Engagement Problem definition

Development of
+ Conferences tools under funded
*  Workshops projects

* surveys . Analysis

Deployment of Addresses Many Challenges of Existing
solutions
$ $ Tools
e Visibility

* Applicability

Teaming . p
Reporting and Usability

Mailing lists knowledge Ecosystem
networking dissemination

Response to
A~ -  Handbook
-  Toolkit
environment
Case studies

U Department o . Workshops and
EN:RG  Office of Electricity training P 10




NET-ZERO MICROGRIDS: INTEGRATION OF SMALL REACTORS

FunCtionality EXpanSiOH: Egﬁesa?sé:Feb 19, Phase 3: March Phase next:
> Integrating CHP process and different grades of s oo s sty el ona
steam end use of SR. Process
» Modeling commercial and industrial heat O O O O O
applications.
» Community planning beyond electricity (e.g., Reisise uly Y21 Mode
district heating, hydrogen).
Database/ Catalog development:
» Plug-in to be used by vendors to build o
technoeconomic models with raw design inputs. Financial Code of
» Opportunity for microgrid planners to compare Aecounts
between different SR technologies performance
Use case for DOE-NE-Flexible Power Operations echnosconomic SRiulmodel| | o tender
and Generation. model plug-in Engine
» Hydrogen base load — High Temperature Life Parameters
Electrolysis Model operationa
constraints

ENWEQ'G ~ Office of Electricity 11



COMMUNITY
MICROGRID
ASSISTANCE
PARTNERSHIP

C-MAP will bring together many of
the organizations that are working

to plan, design, improve, and

implement advanced microgrid

energy systems in underserved and
Indigenous communities in remote
areas, facilitating a new forum for

engagement and collaboration.

U.S. Department of
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Community
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Department
of Energy

National
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State
Government
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C-MAP OBJECTIVES AND SOLICITATION

«  Form a microgrid development partnership focused on knowledge sharing on underserved
and Indigenous community microgrids.

 Release a simplified competitive solicitation focused on improving or developing microgrid
systems in electrically isolated communities in Alaska, Hawai'i, and Tribal lands.
» Solicitation released on 10/3/2024 for ~$7.2M total of DOE funding, with applications due on 12/20/2024

> https://www.enerqgy.gov/oe/community-microgrid-assistance-partnership

Provide wraparound support services to ensure long-term success and facilitate
knowledge sharing across remote microgrid-powered communities.

&

Partnership
of experts

&
Wraparound
support
services

Community
solicitation
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CURRENT PROGRAM VISION AND STRATEGY R&D AREAS

By 2035, microgrids are envisioned to be essential building blocks of the future electricity
delivery system to support resilience, decarbonization, and affordability.

1.
2.

6.

Building blocks for microgrids

Microgrids as a building block for the
future grid

Advanced microgrid control and
protection

Integrated models and tools for
microgrid planning, designs, and
operations

T&D co-simulation of microgrid
Impacts and benefits

Enabling regulatory and business

models for broad microgrid deployment _

—

Modular, standardized, universally
Interoperable microgrid designs

High penetration of renewables;
secondary network

Integration of models and tools for
microgrid applications

Analysis and tools;
Institutional challenges

EN-RGY officeor Electricity  Strategy white papers available at https://www.energy.gov/oe/microgrid-program-strategy 14



https://www.energy.gov/oe/microgrid-program-strategy

EXPANDED VISION AND STRATEGY

« Value: from one-off, standalone designs to
standardized architectures of distributed autonomous
systems with microgrids as core building blocks,
prowdlng
Cyber-physical security by design

» |Increased market penetration and regulatory
adoption via collaboration with state/federal
regulators Domains | 5

« Analysis of human impacts and life cycle

» Cross-collaboration within and outside OE

single R | Distributed
« Impact: broader adoption of microgrid systems in T&D, ! Decentralized
with significant improvement of energy resilience, T Networkof T Centulzed
security, and affordability sale " Complexity

* Visibility: program promotion and stakeholder
engagement through reimagined program website,
organization of stakeholder workshops and sessions in
top conferences.

EwaﬁfG ~ Office of Electricity 15
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THANK YOU

Dan Ton — Manager, Microgrids R&D
U.S. Department of Energy, Office of Electricity,
Grid Systems & Components
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