. DEPARTMENT OF

ENERGY

Office of
Electricity Delivery
& Energy Reliability

2023 SNL Power Electronics & Energy Conversion Workshop

Andre Pereira — Program Manager

8/21/23




The Office of the Grid

Electricity Delivery System

it %a% ----- %;% ------- R -

ERE |
&
JZ& —— Dffice of Electricity —— - B

"E “The Office of the Grid”

Bulk ©— —® Loads | [N . oeeueenror

5 Electricity and Distributed EERE ENERGY
FE - Generation Generation - FEEES orrcEor


Presenter Notes
Presentation Notes
The Office of Electricity (OE) provides national leadership to ensure that the Nation’s electricity delivery system is secure, resilient and reliable. 
Develop new technologies to improve the infrastructure that brings electricity into our homes, offices, and factories.
Support development of the federal and state electricity policies and programs that shape electricity system planning and market operations.
Work closely with the private and public sectors to make sure the nation’s critical energy infrastructure is able to recover rapidly from disruptions. 



Increasing role and Opportunities for power electronics
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Presenter Notes
Presentation Notes

Converts different forms of energy to usable power 
Controls and conditions power flow in the grid
Provides flexibility through control of DER, storage resources interfaces 
Enables long distance power delivery 



PES Design Space for various applications

100M

/ Home Appliances

Electric Vehicles -.

PV Inverter (grid scale) \

LED Drivers
1M

Wind Power (grid scale)

Frequency (Hz)

100
Industrial Drive —

0 Electric Energy Storage

0
FACTS Devices 0

L 10K
(o) 100K
%
Y.
@/1/ \
108
7 1M PO\Ner \\N

High Voltage DC Transmission

&> Advanced Grid

§ Research

£
@O OFFICE OF ELECTRICITY
US DEPARTMENT OF ENERGY




TRAC Program

addresses essential
areas 1n the

Modernizing Power
System
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TRAC Program Strategy Enabling Research to Application

R&D Applications

. e Advanced Power Electronics
Component Des 12N * High Voltage Direct Current (HVDC)

and Deve lopm ent e Advanced Transformers
 Grid Enhancing Technologies (GETs)

e Switchgear, Breakers, & Protection Equipment

R&D Applications
e HVDC
Market and Systems . ssps
Analys iS e Transformers
e GETs

e Conductors

Advanced Materials

R&D Applications

e Semiconductor Devices

e Dielectric Insulators

e Passives: Magnetics & Capacitors
e Cables & Conductors
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Distribution Transformer Landscape

Distribution transformer lead times

~+400% 1224+ months

]

2-4 months

2019 2023

Source: U.S. Department of Commerce — Bureau of Industry and Security, Electrical Steel and Transformer-Related Products; ESCC Tiger Team Survey; Goulden; Industry Expert interviews;
DOE/Labs Expert interviews
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Supply chain segments for Transformers

Raw Materials R
Oxygen Free, High Electrolytic Tough Pitch
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DOE TRAC Initiatives: Transformers

Funding Opportunity Announcement (FOA): FY18 $7.5M
FOA focused on the development of LPT prototypes that are
more flexible and adaptable

RFI Issued — April 2023: A Request for Information (RFI) for
Innovative Advanced Transformers to obtain public input
regarding a potential future Funding Opportunity
Announcement seeking the research, development, and
demonstration of innovative advanced transformers that can
be readily utilized across a range of distribution to transmission
scale applications

OE Transformer Technologies Workshop — May 2023: The goal
of the workshop was to identify research, development, and
demonstration (RD&D) opportunities for both distribution and
power transformers
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High Voltage Direct Current (HVDC)
Transmission
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High Potential Areas for Wind and Solar Generation

United States - Annual Average Wind Speed at 80 m

D T

Global Horizontal Solar Irradiance
Mational Solar Radiation Database Physical Solar

Model
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Source: NREL
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80% or 250 million Americans live east of the line.
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DOE TRAC Initiatives: HVDC

Activities
National Labs R&D, Annual Operating Funds
 HVDC Workshop (2022 : TRAC+WETO)
 ORNL,PNNL,NREL,EPRI

 HVDC Technology Roadmap
* ORNL,PNNL,NREL,EPRI
* Anticipated Release December 2023

* HVDC Prize Competition
* Winner Announcement — August 26th

= 2026, Scenario 0

2036, Scenario 1
added lines

) - A « HVDC Moonshot (TRAC+WETO)
2050, Scenario2 7 Ny * Focus : HVDC Stations, HVDC Systems
* ORNL,PNNL,NREL,EPRI

* Currently working on drafting metrics
Models and methods for HVDC Technologies 2016-2019 . Cost: BOS $/MVA

: : . e  Syst liabilit
Scalable Hybrid Large-Scale dc-ac Grid Analysis Methods: 2021- ystemre I? "
2024 *  System Ratings

. Standardization
Pro GRID n%ﬁ% Advanced G I’id
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DOE TRAC Initiatives: Advanced Power Electronics and SSPS

Solid State Power Substation
Technology Roadmap

U.S. DOE Office of Electricity
Transformer Resilience and Advanced Components (TRAC) Program
June 2020
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WaWH Research
% OFFICE OF ELECTRICITY

US DEPARTMENT OF ENERGY

Workshop 2018
Roadmap 2020

National Labs R&D, Annual Operating
Funds

SSPS 1.0 Architecture Development-
2020-2021

SSPS 1.0 Hardware Prototype
Development —2021-2023

Total. no. of publications ~ 20
Total. No. of. Patents — 5
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== MODERNIZATION INITIATIVE
= U.S. Department of Energy

DOE Initiatives: GMLC

PACE Lab Call: Medium Voltage subsystem development

S u p po rtl n g Ofﬂ ces: E E R E, O E S e rization Infrastructure Climate Adaplion! Equity and Workforce
F un d in g: $ 1 3 . 7 5 M Modernization and Mitigation Energy Justice Development
Grid ; Reliability,
Clean Energy Managing = e
Inte grati L Infrastructure Electrification Resmenct.a, and Affordability
Expansion Security

The focus is on addressing gaps in ‘smart’ medium-voltage (MV,

4.16kV-34.5kV) electrical interfaces critical to a modernized
grid through development of a medium voltage power and
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Distributed Management and Forecasting | Valuation Risk Assessment |  Integrated
Energy + Sensing & « Power System ||+ Energy Justice | Energy Systems
Resources Measurement Modding ookt e T T
. Interconnection  + Data Analysis :+ Economic ! . B
National Labs R&D + Cables and + Controls | Modeling Lﬁ 2035 Priority | | 2050 Priority
. Conductors * Protection i Inlerdependent
Partners: |ndUStry and Academla + Transformers i Infrastructures !
* e > 10 o + R&D + Demonstrations
Slaxini WEgretion + Testing & Validation + Technical Assistance
! Behaworal + Simulation + Analysis
Science
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DOE Initiatives: GETs

- GETs FOA: Increasing Utilization and Reliability of Electric
Infrastructure with Grid-enhancing technologies (GETs)
(Feb 2023)

Supporting Offices: EERE, OE. Funding: $6.5 M

The FOA aims to fill gaps in information on the real-world
benefits and usage of GETs through at-scale field
demonstrations. The FOA is focused on Power Flow Controllers
(PFCs) and Dynamic Line Rating (DLR)

- Grid-Enhancing Technologies: A Case Study in
Ratepayer Impact (March 2022)

- Transmission Optimization with Grid
Enhancing Technologies (TOGETs) Project

- Advanced Transmission Technologies Report
(December 2020)
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TRAC’s Success Is founded in its diverse, strategic

Domestic Partnerships
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TRAC support maintains US
competitiveness in the science and
technology — fundamental to this sector
through funds to national labs,
universities and industry partners.

The University of Texas at Austin

Georgia ;\
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Questions?

Contact Information:

Andre Pereira

Program Manager

Office of Electricity

U.S. Department of Energy
(202) 586-9010
andre.pereira@hq.doe.gov
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