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Introduction 
On December 4-5, 2024, the U.S. Department of Energy hosted a series of 
Deploy Dialogue workshops at the second annual Demonstrate, Deploy, 
Decarbonize conference (Deploy24) in Washington, D.C.  

The Deploy Dialogues were launched as part of Deploy23 in September 2023. 
Deploy Dialogues aim to provide an independent platform to further 
discussions around current and potential future Pathways to Commercial 
Liftoff reports and sectors, in ultimate service of accelerating deployment of 
clean energy projects. The workshop brought together senior leaders from 
industry (e.g., utilities, vendors, and asset owners and operators), the broader 
ecosystem (e.g., investors and non-profit organizations), and government 
(e.g., DOE, federal interagency partners, and state and local task forces, 
regulators, and governmental entities) to discuss barriers to and solutions for 
deploying advanced transmission technologies (ATTs).  

This report summarizes the “Innovative Grid Deployment: Next Steps for 
Advanced Transmission Liftoff” Deploy Dialogue. It is not a verbatim transcript, 
but rather a summary of topics and ideas discussed in the session. Dialogues 
were not designed to result in consensus opinions, and none were formed 
during the Dialogues..   
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Innovative Grid Deployment:  
Next Steps for Advanced 
Transmission Liftoff  
The deployment of commercially available advanced transmission 
technologies (ATTs) will be critical to modernizing the existing U.S. 
transmission grid.  Since the DOE published the Pathways to Commercial 
Liftoff: Innovative Grid Deployment report in April 2024, significant progress 
has continued to support broader deployment of these solutions.  

The ATTs in scope for discussion included solutions that could enhance 
effective system capacity: advanced conductors, dynamic line rating, 
topology optimization, advanced power flow control, and storage as 
transmission.  

This Deploy Dialogue focused on:  

1. Taking stock of recent public and private sector progress that 
supports liftoff of advanced transmission solutions and identifying 
outstanding gaps 

2. Breakout discussions on three topics of ongoing work:  
a. Frameworks for integrating grid-enhancing technologies (GETs) 

into grid planning  
b. Regulatory and policy solutions necessary to support continued 

deployment  
c. Considerations for capturing and disseminating data from new 

deployments to further de-risk technologies  

Taking Stock  
As summarized in the workshop sheets used during the Dialogue (see 
appendix below on page 8), there have been several deployments, industry 

https://liftoff.energy.gov/innovative-grid-deployment/
https://liftoff.energy.gov/innovative-grid-deployment/
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resources, and case study examples throughout 2024 that are advancing the 
priorities needed for liftoff and deployment at scale of ATTs (see the 
Innovative Grid Deployment Liftoff report for a deeper discussion of the 
priorities needed for liftoff).  

Lessons learned shared by participants from these deployments include:   

• ATTs offer a wide range of benefits, which creates a variety of ways to 
build a compelling business case for deployment based on utilities’ 
individual needs (e.g., enhancing wildfire resilience, increasing capacity, 
reducing congestion costs). For example, the primary motivator for one 
dynamic line rating (DLR) deployment was the low cost of DLR as a 
capacity enhancing solution, but the additional value of the situational 
awareness that DLR provides was a key secondary motivator.  

• It can be easier to build public support for new transmission when it can 
be proved to customers that a utility has done everything possible to 
maximize the existing transmission system (e.g., reconductoring with 
advanced conductors).   

• Policy or regulatory requirements to consider alternative transmission 
technologies before new transmission has been effective at integrating 
these tools into early planning processes in some states. 

• A common industry perception is that sharing data with RTOs is prohibitive 
for advanced transmission deployments (e.g., topology optimization, DLR), 
but several utilities said they did not find this to be a prohibitive 
challenge; for example, one utility cited it only cost a few hundred 
thousand dollars to set up a data sharing system to enable deployment.  

• CAISO was referenced as an example market that has developed 
supportive policies and effective planning processes to deploy storage 
as transmission, helping alleviate transmission constraints and needs.  

• There is an opportunity to proactively build out needed foundational 
systems (e.g., communications, data management systems) to enable 
ATTs, which can support other advanced grid solutions longer-term. 
Business cases can be constructed to account for this long-term view and 
value of these foundational investments.  

Outstanding challenges that participants mentioned include:  

https://liftoff.energy.gov/innovative-grid-deployment/
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• Existing grid planning and operational software tools do not have the 
functionality to integrate ATTs (e.g., GETs, storage as transmission). 

• Implementing appropriate cybersecurity protocols and broadly building 
industry trust in cloud-based solutions is still needed, which can help 
unlock new use cases and efficient use of advanced technologies. There is 
an opportunity to implement new methods to address cybersecurity 
concerns (e.g., small, decentralized telemetry networks across assets).   

• Operators often interpret NERC standards conservatively to reduce risks; 
there is a need for education and clarity on NERC standards for ATTs to 
improve decision-making. 

• Several challenges to realize the full value of “storage as transmission” 
specifically, including:  

o Improved ways to understand and plan for the value of storage as 
transmission to understand the value and build a business case (for 
example, a mesh network creates value while storage along one 
point-to-point transmission line has limited value).  

o A clear accounting framework is needed to address double counting 
concerns between storage as transmission and as capacity.  

o Operational tools to manage storage as transmission are still 
needed.  

o ISO/RTOs market rule reforms along with policy and regulatory 
support for storage as transmission could help progress solutions.  

Looking forward to 2025, participants ranked i) system planning, ii) regulatory 
support, and iii) benefit/cost investment frameworks for ATTs as the top three 
areas to address in the next year.   

Breakout discussion on key topic areas 
Integrating Into Planning:   
This discussion focused on soliciting feedback from participants on draft 
frameworks for integrating GETs into transmission planning and into 
interconnection studies. Key discussion points on these draft frameworks:  
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• A need for upfront information about how to plan for technology 
operationalization, including how to remove siloes between planning and 
operational departments.  

• Greater clarity on the workflow from planning to operationalization could 
help set expectations early on how much time and effort is needed as well 
as who needs to buy-in at critical stages to ensure success.  

• For integrating GETs into interconnection studies, open questions remain 
on the availability of GETs data for interconnection studies, a need to build 
software and transmission operator capabilities to integrate GETs, and a 
need to build study processes (timelines, status and key milestone 
updates, who to involve at key stages) that differentiate between vertically 
integrated vs. restructured markets.  

• NERC Critical Infrastructure Protection (CIP) and cybersecurity standards 
and continued improvement in planning software capabilities are needed 
to integrate ATTs.  

Regulatory & Policy Considerations:   
This discussion focused on ways that federal and state leaders can enhance 
ATT deployments.  

Five possible federal/state options considered include: 

a) setting incentives 
b) requiring ATTs in specific circumstances (e.g., DLR on highly constrained 

lines) 
c) requiring ATTs in utility transmission planning 
d) requiring specific ATT studies (e.g., for expensive constraints, unlock 

capacity for new load or generation), v) increase regulatory oversight 
of transmission planning (e.g., transmission monitor, parallel studies to 
evaluate ATTs) 

e) requiring utility reporting on ATT evaluation and deployment (e.g., IRPs, 
CPNC applications).  

The benefits of some of these options include: 

a) Setting clearer standards and expectations for utilities 
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b) Capturing system value in ways that individual utilities may not be able 
to (e.g., regional planning, system resilience benefits) 

c) Creating short-term and targeted incentives (e.g., performance-based 
incentives)  

Potential associated challenge include: 

a) Potential increases in administrative burdens 
b) The risks associated with not capturing all the benefits of GETs (which 

could inadvertently inhibit deployment) 
c) Regulatory efforts that turn into a “check the box” exercise vs. Ensuring 

meaningful outcomes are achieved (e.g., only requiring ATT specific 
studies may not lead to actual deployments)  

Deployment data to support adoption:   
This discussion focused on data collection and dissemination from ATT 
deployments, with a focus on surfacing key considerations to ensure 
deployment data efforts best support industry awareness and ATT adoption. 
Key considerations include:  

• Using deployment experiences to develop basic, standardized benefit-
cost frameworks for ATTs to support utility decision making.   

• Reporting could include unexpected costs and benefits information to 
build a fuller picture of actual technology impacts.  

• Importance of normalizing that not all deployments will perform as 
expected (e.g., expected benefits may not always materialize); 
deployment information from these experiences still critical to enabling 
better industry decision-making.  

• Anonymized synthetic data from deployments could be publicly 
shared with a limited security risk 

• Trusted forums to share outcomes include the North America 
Transmission Forum (NATF) and ESIG GETs working group.   

Key quantitative and qualitative data to capture in deployments include: 
performance over a year (e.g., 8760 hourly data to see technology 
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performance in different contexts), operational process and workflow 
followed, change management and workforce experiences, unexpected 
challenges, total investment (including expected and unexpected costs, 
tangential investments into foundational systems, etc.), business case used 
upfront and realized value at the end, utility’s expected next steps for the 
technology.  

Conclusion 
This Deploy Dialogue highlighted the significant lessons learned and progress 
towards liftoff for ATTs that have already happened across the United States 
that can help inform continued investment. Additionally, continued progress 
to enhance system planning and policy and regulatory approaches, as well 
as capturing and transparently sharing information from existing and 
planned deployments will further support continued investment.  

Several participants noted a strong desire to continue collaboration and 
information sharing across industry to support further progress on capturing 
the full value of ATTs.  
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Appendix: “Taking Stock” Worksheet  
Catalog of Deployments to Date (additional input on missing deployments welcome) 

Technology Status Utility State Date DOE Award?  
Liftoff Priority 

1 2 3 4 
Dynamic Line Rating (DLR)  Deployed AES OH 2023 No  X  X  

Dynamic Line Rating (DLR)  Announced Dominion  VA 2024 GRIP X    

Dynamic Line Rating (DLR)  Deployed PPL PA 2022 No  X    

Dynamic Line Rating (DLR)  Deployed National Grid NY 2024 No  X    

Dynamic Line Rating (DLR)  Deployed Great River Energy MN 2024 No  X    

Dynamic Line Rating (DLR)  Announced Georgia Power GA 2024 GRIP X X   

Topology Optimization Deployed Alliant  IA 2021 No X    

Topology Optimization Deployed Evergy KS 2022 No X    

Topology Optimization Deployed SPP  2022 No X    

Advanced Power Flow Control  Announced Algonquin Power Fund US IL, TX 2023 GRIP X    

Advanced Power Flow Control  Announced Avista Utilities, Idaho Power Company ID 2024 GRIP X    

Advanced Power Flow Control  Announced VELCO VT 2024 GRIP X  X  

Advanced Power Flow Control  Deployed Minnesota Power MN 2016 No  X    

Advanced Conductors Announced Georgia Power GA 2024 GRIP X X   

Advanced Conductors Announced 12 Rural Utilities 11 states  2024 GRIP X X   

Advanced Conductors Deployed 
23 Advanced Conductor case studies  
(EPRI) + (INL case studies) 

Varies, 
includes 
global 

 
 

X    

Advanced Conductors Deployed Southern California Edison CA 2016 No X    

Advanced Conductors Deployed AEP TX 2015 No X    

Advanced Conductors Deployed Dominion  VA 2022 No X    

Advanced Flexible Transformers Deployed Cooperative Energy MS 2021 OE  X  X  

Storage as Transmission  Deployed Rappahannock Electric Coop  VA 2021 No X    

Storage as Transmission  Deployed MISO WI 2020 No X  X  

Storage as Transmission  Deployed National Grid MA 2019 No X  X  

Note: Demonstration projects and deployments overseas not included in this catalog but are also important to supporting industry know how.   
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Priority 1: Build and transparently share the bank of industry evidence of the technology 
value proposition  

Progress Indicators Discussion Questions 
Progress – General: 

• Multiple deployments have happened and been announced (page 1)   
• ESIG’s GETs Industry Working Group exists to share industry experiences 

Progress – Technology-specific:  
Advanced Conductors:  

• EPRI released 23 case studies on various types of advanced conductor 
deployments 

• INL’s Advanced Conductor Scan includes multiple case studies  
Dynamic Line Rating: 

• AES’ DLR white paper included detailed performance results  
• PPL’s DLR reports included some performance data  
• EPRI is conducting independent, objective, third party testing of DLR in field 

sites 

What other key progress has 
been made to advance 
industry understanding of 
these technologies’ 
performance and value?  

 

 

 

 

 

Are there key 
underdeveloped areas or 
outstanding questions that 
need to be addressed soon?  

 

Under-developed Areas (preliminary, for discussion) 
• Clarifying what data should be captured and how it can be best shared to 

inform decision-making  
• Broadly agreed upon benefit/cost frameworks to evaluate deployments 

https://msites.epri.com/rd/research/024056/advanced-conductor-experience/case-studies-by-conductor-type
https://inl.gov/content/uploads/2024/10/23-50856_R12a_-AdvConductorsScanProjectReportCompressed.pdf
https://www.aes.com/blog/aes-and-linevision-announce-deployment-project-results-and-continued-collaboration
https://www.energypa.org/wp-content/uploads/2023/04/Dynamic-Line-Ratings-H-Lehmann-E-Rosenberger.pdf
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Priority 2: Develop implementation and operational know how 

Progress Indicators Discussion Questions 
Progress – General: 

• INL GETs Resource Hub includes multiple resources on DLR, APFC, and 
advanced conductors to support implementation and operations  

• EPRI GET SET initiative launched in 2024 focused on preparing energy 
companies to confidently evaluate, select, plan, and accelerate 
deployments of GETs; includes: third-party lab and field 
testing; compilations of experiences from pilots and implementations; 
APFC user group; training materials; study process and framework, and 
practical guidelines for system operators and operation engineers to 
maximize GETs' benefits under different operating conditions while 
reducing potential risks.  

Progress – Technology-specific:  
Advanced Conductors:  

• Conductor Specification and Operational Guides (EPRI)  

What other key progress has 
been made to advance 
industry understanding of how 
to implement and operate 
these solutions?  

 

 

 

 

 

Are there key underdeveloped 
areas or outstanding 
questions that need to be 
addressed soon?  

 

Under-developed Areas (preliminary, for discussion) 
• Developing procurement, implementation, and operational protocols 

and guides for DLR, APFC, topology optimization, storage as transmission  

  

https://inl.gov/national-security/grid-enhancing-technologies/
https://www.epri.com/research/programs/024056
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Priority 3: Refine planning and investment case approaches 

Progress Indicators Discussion Questions 
Progress – General: 

• FERC Order 1920 requires consideration of advanced transmission technologies 
in regional planning (May 2024)  

• EPRI GET SET initiative (described previously) includes tools and case studies for 
planning with GETs 

• State level actions integrating GETs & advanced conductors into planning:  
Technology  State Actor Links/Bill Notes 

GETs MN Legislature HF 5247  Planning requirement  

GETs & Adv Conductors ME Legislature LD 589 Planning requirement  

GETs & Adv Conductors CA Legislature SB 1006  Planning requirement 

GETs & Adv Conductors VA Legislature HB 862  Planning requirement  

GETs & Adv Conductors  GA PUC Docket 55378 Will explore GETs  

Progress – Technology-specific:  
Advanced Conductors:  

• Reconductoring Economic Financial Analysis (REFA) designed to help utility 
transmission planners better understand the financial, environmental and 
economic benefits of reconductoring using traditional or advanced conductors 
(DOE, Spring 2024)  

• DOE ruling established a Categorial Exemption to NEPA for reconductoring, 
supporting faster planning and deployment (2024)  

What other key progress has 
been made to advance 
planning processes to 
effectively plan for and 
evaluate the benefits/costs of 
these technologies? 

 

 

 

 

 

Are there key underdeveloped 
areas or outstanding 
questions that need to be 
addressed soon?  

 Under-developed Areas (preliminary, for discussion) 
• Specific guidance (“how to”) on integrating advanced transmission 

technologies into planning  
• Benefit/cost assessment framework for advanced transmission technologies  

https://www.revisor.mn.gov/bills/bill.php?b=house&f=HF3704&ssn=0&y=2024
https://legislature.maine.gov/legis/bills/display_ps.asp?LD=589&snum=131
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=202320240SB1006
https://legiscan.com/VA/bill/HB862/2024
https://services.psc.ga.gov/api/v1/External/Public/Get/Document/DownloadFile/218102/99142
https://gridintegration.lbl.gov/refa
https://www.energy.gov/nepa/doe-nepa-categorical-exclusion-rulemaking-2024
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Priority 4: Align economic models & incentives (policy & regulatory progress)  

Progress Indicators Discussion Questions 
Progress – General: 

• NARUC passed a resolution expressing support for Grid Enhancing 
Technologies (GETs) and High-Performance Conductors (HPCs) as 
solutions to save customers money and improve reliability. (Nov 2024) 

• Federal-State Modern Grid Deployment Initiative: 22 states signed on 
to prioritize near-term grid solutions (e.g., GETs, advanced conductors, 
etc.) and commit state action in support (May 2024)  

• DOE State Technical Assistance program launched to support state 
regulators and state energy offices with high-impact technical 
assistance and resources at three different levels of depth and duration: 
Help Desk, Expert Match, and Deep Dive. (Dec 2023) 

Progress – Technology-specific:  
• State actions to incentivize deployment:  

Technology  State Actor Links/Bill Notes 

Adv. Conductors  MT Legislature HB 729 Financial adder for use of adv. 
conductors •  

What other key progress has 
been made to advance 
supportive regulatory and 
policy practices to align 
economic models?  

 

 

 

 

 

 

Are there key underdeveloped 
areas or outstanding questions 
that need to be addressed 
soon?  

 

Under-developed Areas (preliminary, for discussion) 
• Example regulatory models to implement supportive regulatory 

practices (e.g., model regulation, guidebooks) 

  

https://pubs.naruc.org/pub/812873F4-E348-B77F-4D75-E513FF13A86D
https://www.whitehouse.gov/wp-content/uploads/2024/05/Federal-State-Modern-Grid-Deployment-Initiative-Principles_formatted.pdf
https://emp.lbl.gov/projects/state-TA-program/
https://archive.legmt.gov/bills/2023/BillPdf/HB0729.pdf
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Other Resources and Industry Updates (not exhaustive):  

• DOE Resources:  
• State Technical Assistance for Regulators & Policymakers  
• Technical Assistance for Utilities  
• GRIP Round 3 expected in 2025  

• White House set a national ambition to upgrade 100,000 miles of transmission in the next five years (April 2024)  
• Other industry reports:  

• The 2035 Report: Reconductoring With Advanced Conductors Can Accelerate The Rapid Transmission 
Expansion Required For A Clean Grid (Energy Innovation) 

• GETting Interconnected in PJM (RMI, Feb 2024)  
• ESIG GETs Working Group  
• EPRI GET SET Initiative  

 

Additional deployment case study information:  
• A-Guide-to-Case-Studies-for-Grid-Enhancing-Technologies.pdf 
• inl.gov/content/uploads/2024/02/23-50856_R4a_-Use-Case-Studies.pdf 
• Case Studies by Conductor Type | EPRI Micro Sites 
• Pathways to Commercial Liftoff: Innovative Grid Deployment (Appendix E)  
• Storage as Transmission Asset Market Study 

 
 
Additional resources that you would recommend we add? Email Louise White (louise.white@hq.doe.gov) 

https://emp.lbl.gov/projects/state-TA-program/
https://www.whitehouse.gov/briefing-room/statements-releases/2024/04/25/fact-sheet-biden-harris-administration-announces-key-actions-to-strengthen-americas-electric-grid-boost-clean-energy-deployment-and-manufacturing-jobs-and-cut-dangerous-pollution-from-the/
https://www.2035report.com/reconductoring/
https://www.2035report.com/reconductoring/
https://rmi.org/insight/analyzing-gets-as-a-tool-for-increasing-interconnection-throughput-from-pjms-queue/
https://www.esig.energy/gets-user-group/
https://interactive.epri.com/get-set/p/1
https://inl.gov/content/uploads/2023/03/A-Guide-to-Case-Studies-for-Grid-Enhancing-Technologies.pdf
https://inl.gov/content/uploads/2024/02/23-50856_R4a_-Use-Case-Studies.pdf
https://msites.epri.com/rd/research/024056/advanced-conductor-experience/case-studies-by-conductor-type
https://liftoff.energy.gov/wp-content/uploads/2024/05/Liftoff_Innovative-Grid-Deployment_Final_5.2-1.pdf
https://cdn.ymaws.com/ny-best.org/resource/resmgr/reports/SATA_White_Paper_Final_01092.pdf
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