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UNITED STATES OF AMERICA 

BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

 

         ) 

Implementation of Dynamic Line Ratings       )  Docket No. AD22-5-000  

          )              

 

Pursuant to Rule 212 of the Rules of Practice and Procedure of the Federal Energy 

Regulatory Commission (the Commission), 18 C.F.R. § 385.212 (2020), the Natural Resources 

Defense Council,1 Sustainable FERC Project,2 Southern Environmental Law Center,3 Western 

Resource Advocates,4 Conservation Law Foundation,5 RMI6 and Fresh Energy7 (together the 

                                                           
1 Natural Resources Defense Council (“NRDC”) is a national non-profit membership organization. NRDC is 

committed to the preservation and protection of the environment, public health, and natural resources. To this end, 

NRDC conceives and develops policies that reduce greenhouse gas emissions and other forms of pollution and that 

accelerate the deployment of energy efficiency and renewable energy.   
2 The Sustainable FERC Project (the “Project”) is an education and advocacy initiative that represents a consortium 

of national and regional environmental, consumer, and energy policy non-governmental organizations with members 

throughout the United States. The Project focuses on accelerating the deployment of renewable energy by 

advocating electric regulatory policies that remove discriminatory barriers for these resources and ensure just and 

reasonable rates.   
3 The Southern Environmental Law Center (“SELC”) is a regional nonprofit organization dedicated to protecting 

public health and the environment in the Southeast. A vital part of its mission is to promote smart energy policies 

that will reduce the impact of electricity generation, transmission, and use in the region.   
4 Western Resource Advocates (“WRA”) is a non-profit conservation organization dedicated to protecting the land, 

air, and water of the West. WRA’s Clean Energy Program develops and implements policies to reduce the 

environmental impacts of the electric power industry in the Interior West by advocating for a western electric system 

that provides affordable and reliable energy, reduces economic risks, and protects the environment through the 

expanded use of energy efficiency, renewable energy resources, and other clean energy technologies.   
5 Conservation Law Foundation (“CLF”) is a nonprofit, member-supported organization that works to solve the 

environmental problems threatening the people, natural resources, and communities of New England. To that end, 

CLF develops and works to implement laws and policies designed to mitigate climate-altering greenhouse gas 

emissions and accelerate the deployment of energy efficiency and renewable energy. For decades, CLF has been 

active at state utility commissions, ISO-New England, and before this Commission advocating for policies that 

reduce emissions and advance clean energy, demand-side resources, and renewable power generation.   
6 RMI is an independent, market-focused nonprofit founded in 1982 to drive the efficient and restorative use of 

resources. RMI works to create a clean, prosperous, and secure low-carbon future. It engages businesses, 

communities, institutions, and entrepreneurs to accelerate the adoption of market-based solutions that cost-

effectively shift from fossil fuels to efficiency and renewables.  
7 Fresh Energy’s mission is to shape and drive bold policy solutions to achieve equitable carbon-neutral economies. 
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Clean Energy Parties) hereby submit this Motion to Intervene and Comments on the Commission’s 

Notice of Inquiry (NOI) on Implementation of Dynamic Line Ratings.8  

The NOI seeks comment on whether and how the required use of dynamic line ratings 

(DLR) is needed to ensure just and reasonable wholesale rates. In Order No. 881, the Commission 

required the use of ambient-adjusted ratings (AARs), seasonal adjusted ratings, and required 

regional transmission organizations and independent system operators (RTOs/ISOs) to allow 

transmission owners to electronically update their transmission line ratings. Order No. 881 found 

that transmission line ratings directly affect wholesale rates because transmission line ratings and 

wholesale rates are inextricably linked.9 In this Order, FERC explained that transmission line 

ratings represent the maximum transfer capability on a transmission line, which, in turn, 

determines the quantity of energy that can be transmitted from suppliers to load. The Commission 

explained that, all else being equal, as transfer capability declines, wholesale rates increase. The 

Commission also observed that inaccurate transmission line ratings can result in underutilization 

(or overutilization) of existing transmission facilities, thereby sending a signal that there is less (or 

more) transfer capability than is truly available.10 This same logic applies to the application of 

dynamic line ratings.   

In the proceeding leading to Order No. 881, the Clean Energy Parties advocated for FERC 

to strengthen the proposal to include DLR where appropriate.11 We stated that DLR is superior to 

                                                           
8 Implementation of Dynamic Line Ratings, 87 Fed. Reg. 10349 (Feb. 24, 2022); 178 FERC ¶ 61,110 (2022) 

(hereinafter “NOI”). 
9 Managing Transmission Line Ratings, Order No. 881, 87 Fed. Reg. 2244 (Jan. 13, 2022), 177 FERC ¶ 61,179 

(2021) (hereinafter “Order No. 881”). 
10 Id. 
11 Comments of Clean Energy Parties on the Commission’s Notice of Proposed Rulemaking on Managing Line 

Ratings, Docket No. RM20-16-000 (hereinafter “Clean Energy Parties AAR Comments”). The parties to this filing 

include Sustainable FERC, NRDC, Conservation Law Foundation, Sierra Club, Western Resource Advocates, 

Western Grid Group, Clean Grid Alliance, NW Energy Coalition and Southern Environmental Law Center.  
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AAR because it typically incorporates several real-time factors in addition to forecasted ambient 

air temperature, including wind speed, cloud cover, solar irradiance intensity, precipitation, and 

transmission line conditions such as tension or sag.12 We recognize that given the costs of 

deploying DLR, the fact that DLR does not always bring benefits, and concerns about the maturity 

of the technology, a blanket mandate to implement DLR is inappropriate. However, Clean Energy 

Parties continue to believe that the Commission should require all transmission owners, whether 

or not in an RTO/ISO, to implement DLR where appropriate and appreciate the Commission 

opening this inquiry. Below are our answers to the specific questions posed by the Commission.  

Responses to Questions on the Need for DLR Requirements  

 

1. As a threshold matter, even for transmission lines that incorporate AARs, is there a 

need to further increase the accuracy of transmission lines ratings through the 

implementation of DLRs to ensure just and reasonable wholesale rates? Why or 

why not? If yes, please explain whether a requirement by the Commission to adopt 

DLRs is needed.  

 

The Commission’s requirement to incorporate AARs represents a modest improvement 

over Static Line Ratings (SLR).13 AARs reflect an up-to-date forecast of ambient air temperature 

across the time period to which the rating applies, and is calculated at least each hour, if not more 

frequently. Further, AAR methodologies are usually based on ambient air temperatures that are 

lower than the conservative, worst-case temperature values. Thus, AARs typically result in higher 

transmission line ratings relative to seasonal or SLR methodologies.14  

However, AARs ignore several factors that affect line capacity, including wind speed. The 

effective perpendicular wind speed is not only the primary factor for a line’s real-time capacity, it 

is also the most dynamic among the weather variables influencing capacity, varies both temporally 

                                                           
12 Id. at 6. 
13 Order No. 881. 
14 Id. at P 23. 
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and spatially along a transmission line’s path, and tends to coincide with congestion in high-wind 

power generation regions.15 Small changes in wind speed can significantly increase a transmission 

line’s capacity. Tests have shown that windy conditions, especially in combination with lower 

ambient temperatures, can significantly increase line capacity.16 In one study, a utility’s guidelines 

for SLR assumed wind speeds of 3 feet per second, but in one of the sites tested the median wind 

speed was 12.1 feet per second, with winds occasionally reaching more than 23 feet per second, 

an almost eight-fold increase.17 However, wind speed is not accounted for in AAR, which results 

in a line rating that is often well below a line’s true capacity. In another study, DLR was found to 

increase transmission capacity by over 16% on average above AAR.18 If transmission owners do 

not measure this capacity, customers may pay congestion charges when a line could have delivered 

more power. The 2020 State of the Market Report for MISO noted $51.9 million in savings 

possible in 2020 if emergency ratings were used, showing significant additional benefit beyond 

AAR.19 A European modeling study found that deployment of DLR could result in a 50% reduction 

in the EU equivalent of congestion (i.e. redispatch costs).20 Furthermore, both SLR and AAR can 

overstate the real-time capacity of transmission lines in some cases, which could impact reliability. 

                                                           
15 J. Verga, N. Pinney, J. Marmillo, “Incorporating Dynamic Line Ratings to Alleviate Transmission Congestion, 

Increase Wind Resource Utilization, and Improve Power Market Efficiency,” CIGRE U.S. National Committee 

2016 Grid of the Future Symposium, https://www.semanticscholar.org/paper/Incorporating-Dynamic-Line-Ratings-

to-Alleviate-and-Verga-Genscape/89e3b29ca708fcaa533a7d03630bbf6a98f5d5a4. 
16 See, e.g., Jake Gentle, Warren Parsons, Michael West, Catherine Meibner, Philip Anderson, Increasing 

Transmission Capacities By Dynamic Line Rating Based on CFD, 

https://watttransmission.files.wordpress.com/2017/11/2015_awea_dlr_validation_final.pdf (showing potential line 

capacity increases as high as 40%). 
17 See U.S. Dept. of Energy, Dynamic Line Rating Systems for Transmission Lines at 36, 

https://www.energy.gov/sites/prod/files/2016/10/f34/SGDP_Transmission_DLR_Topical_Report_04-25-14.pdf. 
18 https://cigre-usnc.org/wp-content/uploads/2021/11/An-Empirical-Analysis-of-the-Operational-Efficiencies-and-

Risks-Associated-with-Line-Rating-Methodologies.pdf.   
19 https://cdn.misoenergy.org/2020%20State%20of%20the%20Market%20Report364567.pdf.  
20 https://www.currenteurope.eu/wp-

content/uploads/2021/12/currENT_Consentec_BenefitsOfInnovativeGridTechnologies_FinalReport_20211208_clea

n.pdf.  

https://www.semanticscholar.org/paper/Incorporating-Dynamic-Line-Ratings-to-Alleviate-and-Verga-Genscape/89e3b29ca708fcaa533a7d03630bbf6a98f5d5a4
https://www.semanticscholar.org/paper/Incorporating-Dynamic-Line-Ratings-to-Alleviate-and-Verga-Genscape/89e3b29ca708fcaa533a7d03630bbf6a98f5d5a4
https://watttransmission.files.wordpress.com/2017/11/2015_awea_dlr_validation_final.pdf
https://www.energy.gov/sites/prod/files/2016/10/f34/SGDP_Transmission_DLR_Topical_Report_04-25-14.pdf
https://cigre-usnc.org/wp-content/uploads/2021/11/An-Empirical-Analysis-of-the-Operational-Efficiencies-and-Risks-Associated-with-Line-Rating-Methodologies.pdf
https://cigre-usnc.org/wp-content/uploads/2021/11/An-Empirical-Analysis-of-the-Operational-Efficiencies-and-Risks-Associated-with-Line-Rating-Methodologies.pdf
https://cdn.misoenergy.org/2020%20State%20of%20the%20Market%20Report364567.pdf
https://www.currenteurope.eu/wp-content/uploads/2021/12/currENT_Consentec_BenefitsOfInnovativeGridTechnologies_FinalReport_20211208_clean.pdf
https://www.currenteurope.eu/wp-content/uploads/2021/12/currENT_Consentec_BenefitsOfInnovativeGridTechnologies_FinalReport_20211208_clean.pdf
https://www.currenteurope.eu/wp-content/uploads/2021/12/currENT_Consentec_BenefitsOfInnovativeGridTechnologies_FinalReport_20211208_clean.pdf


5 

 

One study has shown that AAR assuming constant wind speed overstated wind speed and thereby 

capacity 21% of the time compared to DLR.21 

Transmission upgrade costs for renewable energy projects can delay or defeat efforts to 

interconnect these less expensive generation sources. Using DLR to measure the true capacity of 

existing connections could reduce, defer, or eliminate those costs and enable cheaper, cleaner 

generation. DLR can also be installed quickly, increasing transmission capacity in a matter of 

months as opposed to years as required by traditional transmission expansion. A report by the 

Brattle Group found that DLR, in conjunction with other grid-enhancing technologies, could 

double the capacity for renewable energy to interconnect without additional transmission 

upgrades, saving ratepayers $175 million per year in Kansas and Oklahoma.22 

Transmission line ratings and the rules by which they are established directly affect the 

cost of wholesale energy, capacity, and ancillary services, as well as the cost of delivering 

wholesale energy to customers.23 For this reason, inaccurate transmission line ratings may result 

in Commission jurisdictional rates that are unjust and unreasonable.24 The Commission has held 

that “[d]enials of access (whether they are blatant or subtle), and the potential for future denials of 

access, require the Commission to revisit and reform its regulation of transmission in interstate 

commerce.”25 Lack of transparent, consistently applied line ratings creates the potential for future 

denial of access, as inaccurate line ratings could be used to provide discriminatory service for 

preferred customers. These undue discrimination concerns become acute when a transmission 

owner or a transmission owner’s affiliate also owns generation, creating a risk that artificially low 

                                                           
21 J. Gentle, A. Abboud, K. Fenton, M. Wandishin, “Weather-based Dynamic Line Rating,” Idaho National Laboratory 

presentation, June 1, 2020. 
22 https://watt-transmission.org/unlocking-the-queue/.  
23 86 FR 6420 (Jan. 21, 2021) at P 38. 
24 Id. 
25 Order No. 888, 75 FERC ¶ 61,080 (April 1996) at P 50. 

https://watt-transmission.org/unlocking-the-queue/
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ratings could be used to protect incumbent generation. Action to require more accurate 

transmission line ratings is consistent with the Commission’s mandate under sections 205 and 206 

of the Federal Power Act to ensure that rates for interstate transmission are just and reasonable not 

unduly discriminatory or preferential. However, as indicated in our response to question 3 below, 

it may not be appropriate to implement DLR on every transmission line and the Commission 

should establish criteria when transmission providers should evaluate DLR.  

2. What, if any, barriers to DLR implementation exist today? Are potential 

requirements to implement DLRs necessary to address these existing barriers? Why 

or why not?    

 

As the Brattle Group has observed, public utilities tend to underinvest in grid enhancing 

technologies (GETs), which includes DLR, because (1) utilities’ performance is measured in terms 

of meeting minimum reliability thresholds, not improving efficiency; (2) congestion costs from 

inefficient transmission infrastructure are simply passed on to other market participants; and (3) 

utilities derive profits from capital investments in transmission assets that using more efficient 

GETs solutions could avoid.26 With respect to this last barrier, utilities recover their costs through 

return on equity for their capital projects. Under this paradigm, a utility will recover more for a 

large, capital-intensive project than it will for a less expensive project like implementing DLR, 

even if the DLR provides a higher relative benefit to consumers. In addition, utilities are generally 

risk-averse, preferring solutions that they have significant experience with over any new 

technology. This means that a rational investor-owned utility that must maximize shareholder 

value will prefer a transmission solution over a DLR solution. A requirement to implement DLR, 

under certain circumstances described in more detail in our response to Question 3 below, or 

                                                           
26 Tsuchida et al., Improving Transmission Operation with Advanced Technologies: A Review of Deployment 

Experience and Analysis of Incentives, p. 21 at 

https://brattlefiles.blob.core.windows.net/files/16634_improving_transmission_operating_with_advanced_technolog

ies.pdf.  

https://brattlefiles.blob.core.windows.net/files/16634_improving_transmission_operating_with_advanced_technologies.pdf
https://brattlefiles.blob.core.windows.net/files/16634_improving_transmission_operating_with_advanced_technologies.pdf
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modifying the Commission’s incentive policy to overcome the powerful economic incentive in 

favor of large transmission solutions would help remove this barrier. One option to address the 

incentives issue is the shared savings incentive proposed by the WATT Coalition and considered 

by the Commission in the September 10, 2021, technical conference.27 

Another barrier is that often DLR solutions are dependent on both the installation of 

software and hardware. Software expenses are classified as operational expenses instead of capital 

expenses. Because of this classification, rather than being recoverable over a longer term, they 

increase a utility’s short-term operating expenses and do not receive a rate of return. As the Edison 

Electric Institute stated:  

When cloud computing solutions are classified as an operational 

expense, they increase operating expenditures, making it more 

difficult to manage costs efficiently and retain savings from 

reductions in operating expenditures. Likewise, operating savings 

generally do not generate any direct returns, unlike the on-premises 

solutions they are replacing. As a result, this methodology ignores 

many of the long-term benefits that cloud solutions and data 

investments could provide to utilities and their customers.28 

Therefore, FERC should consider under what circumstances software and cloud computing 

expenses for DLR should be categorized as capital expenses to more closely align with their 

purpose. 

Questions on Potential Criteria for DLR Requirements  

 

3. If the Commission were to require DLR implementation, should it require the 

implementation only on certain transmission lines, and, if so, what set of criteria 

should be considered to identify transmission lines for DLR implementation?  

Examples of such criteria could include congestion, curtailment levels, voltage 

levels, infrastructure, and/or geography/terrain. Explain why such criteria would 

                                                           
27 Workshop to Discuss Certain Performance-based Ratemaking Approaches, Electric Transmission Incentives 

Policy Under Section 219 of the Federal Power Act Docket Nos. RM20-10-000, AD19-19-000 (Sept. 10, 2021), 

https://www.ferc.gov/news-events/events/workshop-discuss-certain-performance-based-ratemaking-approaches-

09102021.   
28 Edison Electric Institute, “Reaching for the Cloud: Solutions for Regulator Parity for Cloud Services for Utilities,” 

February 2022, p. 1. 

https://www.ferc.gov/news-events/events/workshop-discuss-certain-performance-based-ratemaking-approaches-09102021
https://www.ferc.gov/news-events/events/workshop-discuss-certain-performance-based-ratemaking-approaches-09102021
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identify the set of transmission lines on which DLRs need to be implemented in 

order to produce just and reasonable wholesale rates.   

 

Given the costs of deploying DLR, the fact that DLR does not always bring benefits, and 

concerns about the maturity of the technology, Clean Energy Parties believe that a blanket mandate 

to implement DLR is inappropriate.29 But DLRs do provide benefits on certain lines, and FERC 

should require transmission owners, whether or not in an RTO, to evaluate whether DLRs should 

be implemented in specific instances. Therefore, FERC should require each transmission owner to 

perform a benefit/cost analysis of installing DLR compared with augmenting existing transmission 

lines or adding new transmission lines. Based on this evaluation, FERC should require the 

transmission owner to implement DLR on the line if the benefit-cost analysis shows positive 

results and any of the following criteria are met: 

 Market congestion totaling over $500,000 has occurred within the past one year. 

 

 The line is identified as being a constraint projected to have market congestion over 

$500,000 over the coming three years as a part of the current transmission planning cycle 

process, which can be economic or reliability based. 

 

 Thermally limited lines show up as limiting in generator interconnection system impact 

studies. 

 

 Generation is curtailed by more than 10% on average for one year due to factors that 

include line capacity. 

 

Where new transmission is being proposed to relieve congestion, the Commission should require 

the transmission owner to evaluate and deploy, as appropriate, DLR rather than merely 

recommending it. 

In addition to the above criteria, the Commission should require that a transmission owner 

implement DLR on any lines where there is an established risk of fire danger during high winds. 

                                                           
29 See Clean Energy Parties AAR Comments at 7-8, citing AAR NOPR at PP 5, 70. 



9 

 

High power flows over transmission lines can increase line sag, increasing the chance of a 

transmission line arc-over igniting nearby vegetation.30 DLRs can mitigate this problem based on 

the real-time conditions on each line.31 Thus, DLR can help utilities determine when lines should 

be deactivated during high-risk situations. 

4. How should transmission lines be evaluated for whether they satisfy such criteria, 

both initially and going forward? Please estimate the number and proportion of 

transmission lines that would likely be implicated by any criteria you recommend.  

 

Clean Energy Parties have suggested some initial evaluation criteria under Question 3, 

above. Transmission owners should minimally evaluate under those conditions, keeping in mind 

that capacity may also be limited by constraints in substation equipment or in other devices 

associated with a particular transmission line, which may make DLR economically unattractive 

when just evaluating additional capacity. However, substantial weight should be given to 

improvements in reliability and resilience that DLR can add to transmission lines, especially in 

fire-prone areas. 

In determining which lines need to be evaluated to see if the transmission operator should 

use DLR, the Commission should prioritize areas where wind and/or solar generation experience 

regular curtailment due to transmission congestion. High priority should also be given to state level 

analysis of congestion and the need for additional investments in transmission and/or DLR, 

generally, and in specific instances. State level analysis of areas, such as fire, should also be given 

weight. 

5. If the Commission were to require DLR implementation based on certain criteria, 

should the criteria be regularly reevaluated to ensure such criteria continue to 

ensure accurate transmission line ratings, and, if so, at what interval(s)? How should 

such regular reevaluations work practically? 

                                                           
30 Shubham Tandon, Santiago Grijalva, and Daniel K. Molzahn, Motivating the Use of Dynamic Line Ratings to 

Mitigate the Risk of Wildfire Ignition (Georgia Institute of Technology), available at 

https://molzahn.github.io/pubs/tandon_grijalva_molzahn-peci2021.pdf. 
31 Id. 

https://molzahn.github.io/pubs/tandon_grijalva_molzahn-peci2021.pdf
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Technology is evolving quickly, and experience gained with DLR will be important for 

fleshing out benefits. This is especially true with respect to the ability of DLR to improve reliability 

and resilience of the transmission grid. FERC should therefore evaluate the criteria by which DLR 

is assessed every three to five years. Data should also be collected by RTO/ISOs and by Balancing 

Authorities (BAs) in non-RTO/ISO areas to determine capacity benefits of DLR as it is used in 

different geographies. 

6. If such criteria included the magnitude of congestion on a transmission line, what 

metrics exist that assess the magnitude of congestion in both or either RTO/ISO 

and/or non-RTO/ISO regions? For any congestion metrics suggested, what data 

sources are available? 

 

In RTOs/ISOs, congestion costs are generally well established and reliable. In areas not in 

RTO/ISOs, congestion costs are more difficult to determine.   

7. Implementation of the requirements adopted in Order No. 881 are expected to 

change congestion patterns. How should these congestion pattern changes be 

accounted for when considering whether a transmission line satisfies the criteria 

established as part of any potential DLR requirements? 

 

DLR is a technology that needs to be used extensively in the long run to help augment 

capacity, but more importantly, to improve reliability and resilience by giving TOs, BAs, and 

RTO/ISOs more real-time information on the status of their transmission grids. Clean Energy 

Parties believe it is essential for requirements to move forward expeditiously, regardless of the 

implementation of AAR technology. AAR will smooth the path for DLR, but as explained above 

it does not have many of the benefits. 

8. What are the differences, if any, between RTOs/ISOs and non-RTO/ISO 

transmission providers that the Commission should account for when considering 

any DLR requirements? 

 

Implementation of the use of AAR will be slower in non-RTO/ISO areas due to the lack of 

capabilities in some BAs to use the information effectively. DLR adds more complexity to this 
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issue. In addition, in non-RTO regions, the economic benefits of added capacity from DLR will 

not be immediately clear through a reduction in market prices given that in these areas there is no 

congestion pricing and no locational marginal price. While it may therefore be more difficult to 

quantify the full suite of benefits of DLRs in non-RTO regions, DLRs can, at the very least, reduce 

transmission upgrade costs in these regions by reducing or deferring the need for new transmission. 

DLRs will also provide clear reliability and resilience benefits that should not be ignored. 

9. If the Commission were to require DLR implementation based on certain criteria, 

should it require that new transmission lines be evaluated to determine whether they 

must implement DLRs? Are there any characteristics of new transmission lines that 

warrant different criteria? 

 

Clean Energy Parties recommend that DLR be required on new transmission lines and 

spans where there is any potential fire risk or in areas that are prone to natural disasters to improve 

resilience. Further, as stated in Public Interest Organizations’ comments to FERC’s transmission 

Advance Notice of Proposed Rulemaking,32 FERC should require, as part of regional and inter-

regional planning, comprehensive evaluation of grid-enhancing technologies, including storage as 

transmission, dynamic line ratings, and topology optimization software.33 

10. If the Commission were to require DLR implementation, how should that 

requirement be considered in regional transmission planning and interconnection 

processes? 

 

Clean Energy Parties do not believe that there is enough data, in enough geographies, over 

enough time, for transmission planners to be able to incorporate capacity benefits of DLR into 

their analysis. When new transmission capacity is being planned, standard techniques should 

continue to be used. DLR is a new variable and using estimates of additional, uncertain capacity 

could be risky. However, we believe that DLR should eventually be standard equipment on all 

                                                           
32 Building for the Future Through Electric Regional Transmission Planning and Cost Allocation and Generator 

Interconnection, 176 FERC ¶ 61,024 (2021), 86 Fed. Reg. 40266 (July 27, 2021) (hereinafter “ANOPR”).  
33 PIO’s Initial ANOPR Comments at 95-99. 
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new thermally limited transmission and should be retrofitted on all such existing transmission lines 

within the next decade. 

11. If the Commission were to require DLR implementation based on certain criteria, 

what transparency measures should the Commission require? For example, should 

the Commission consider requiring transmission providers to submit informational 

reports that show which transmission lines meet any determined criteria for DLR 

implementation? And/or should the Commission require transmission providers to 

post the same on their Open Access Same-Time Information System websites? 

 

The use of AAR and DLR should lead to more granularity in reporting by RTO/ISOs and 

by all BAs. Requirements should be considered to foster the additional information being made 

public, consistent with established reporting methods. 

Questions on the Benefits, Costs, and Challenges of Implementing DLRs  

 

Clean Energy Parties do not have information sufficient to provide meaningful responses 

to questions 12-16. 

Questions on the Nature of Potential DLR Requirements  

 

17. If the Commission required DLRs in some circumstances, would it be appropriate 

to require transmission providers to calculate transmission line ratings based on up-

to-date forecasts of additional weather factors beyond those required in Order No. 

881? Why or why not? If so, please explain what additional factors (e.g., wind 

speed, wind direction, solar irradiance (beyond day/night)) should be considered in 

transmission line rating calculations. 

 

Order 881 will give transmission providers, RTO/ISOs, and BAs experience with more 

precise capacity estimates based on weather forecasts, such as temperature, humidity and solar 

radiation. Wind speed and direction is more complex and subject to micro geographic differences. 

DLR will provide wind speed and directional information where it is installed. Clean Energy 

Parties refer the Commission to our response to Question 3 which outlines criteria when DLR 

should be implemented. When the circumstances of particular transmission facility suggest it may 

benefit from either sensor-based or forecast-based methods, there should be sufficient regulatory 
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support in place for transmission providers to make investments in sensor-based and/or forecast-

based methods. 

18. To what extent would it be appropriate to rely on sensor-based measurements of 

line parameters such as line sag, line tension, or conductor temperature in 

calculating line ratings, either in addition to, or in lieu of, forecasted weather factors 

described in Q17? In what circumstances should DLR approaches augment any 

sensor-based measurements of transmission line parameters with weather forecasts 

(e.g., from the National Oceanic and Atmospheric Administration or another 

weather service)? To what extent are sensor-based measurements of line parameters 

useful in determining longer-term forecasted line ratings (e.g., 2-7 days ahead), 

rather than just instantaneous or very short-term calculations of line ratings? How 

does the ability to forecast line ratings compare between DLR approaches that rely 

primarily upon sensor-based measurements of transmission line parameters and 

those that rely upon weather data?  
 
Sensor-based DLR approaches are most helpful for short-term capacity management. 

Sensor-based parameters from DLR including line sag, line tension, and conductor temperature 

would have benefit for real-time and short-term DLR and for reliability. Operators would not need 

to rely upon worse-case assumptions and also could see when worse-case conservative operations 

are justified by field-measured real-time date.   

Forecast-based methods are most helpful several days out, somewhat analogous to the 

difference between day-ahead pricing and real-time pricing. Forecast-based methods would look 

at projected meteorology for temperature, wind speed and solar irradiance to project likely 

operation conditions two to seven days in advance. These forecast-based methods would both 

enable more efficient use of transmission plant investments, enable enhanced transfer capabilities 

in some cases and thus more system capacity, and enhance reliability management. For these 

reasons, forecast-based methods should build on Order 881’s mandate that AARs be utilized for 

near-term transmission service scheduling by combining a forecast component to the use of 

AARs.34 

                                                           
34 See e.g., Department of Energy, “Dynamic Line Rating,” Report to Congress, June 2019, pages 18-19. 
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Sensor-based approaches and forecast-based approaches also complement each other. 

Sensor data can be used to validate forecasts and, once collected over a sufficiently long time 

period, can be used to improve forecast methodologies. At the same time, forecasts and data 

analytics can be used to cross-validate sensor data and potentially detect outliers and sensor faults. 

19. Should the Commission consider sensor-based DLR requirements, such as those 

suggested by WATT? If yes, what level of sensor coverage and performance 

requirements for such sensors should be required? Please explain whether the 

Commission would need to specify details like the types of sensors, how many are 

installed, what they measure, and the quality of their data? Would a sensor-focused 

requirement that specifies the types of technologies potentially become stale as 

DLR technologies evolve? Why or why not? 
 

Yes, the Commission should consider sensor-based DLR approaches. Such approaches 

have the potential to enhance the efficiency of transmission service and plant. Immediate 

efficiency gains are possible as are long-term gains in the effective use of transmission. 

 Because of the potential usefulness of sensor-based DLR approaches for real-time, hour-

to-hour, and daily point-to-point transmission service availability and management, combined with 

the necessary integration of such capacity into operations, performance-based regulation may be 

useful here. 

20. In Order No. 881, the Commission adopted exceptions from the AAR requirements 

to ensure the safety and reliability of the transmission system and for transmission 

lines with transmission line ratings that are not affected by ambient air temperature 

or solar heating.  Please explain whether the Commission should adopt the same or 

similar exceptions for DLR requirements.  Are there any different/other exceptions 

from the application of DLR requirements that the Commission should consider?  

If so, what are these exceptions? 

 

If a transmission provider can establish that DLR approaches are not effective or needed 

because a particular transmission line is not affected by ambient temperature or solar heating, or 

is not anticipated to be at or near capacity for many years, then yes, it is not prudent to require 

investments for DLR purposes alone.  
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Clean Energy Parties note, however, that sensors for line sag and line temperature serve a 

reliability function as well so the cost-benefit for installation of sensors to enable DLR is not 

limited to the benefits for DLR alone. One prime example is high wind periods where there is fire 

danger. Sensors initially installed for reliability monitoring purposes may be useful in the long run 

for capacity assessments as well.  

21. In Order No. 881, the Commission established requirements for AARs to be applied 

to a period not greater than one hour and for AARs to be updated hourly. Is this 

time resolution and calculation frequency also appropriate for DLR requirements 

or should an alternative approach be considered? Why? 

 

Clean Energy Parties view the Commission’s requirements in Order No. 881 for AARs to 

be applied for periods of an hour or less and updated at least hourly to be appropriate for DLR as 

well. In the future, transmission operations are likely to use sensor-based DLR for more real-time 

transmission service operations, and transmission operators may utilize time periods much shorter 

than one hour (if not real-time) for improved operations. That can be left to the RTO/ISO or BA, 

when they have the appropriate systems to utilize more frequent data.  

22. How might the Commission consider potential requirements for DLR 

implementation on transmission lines that are on the seam of multiple transmission 

provider service territories? What additional coordination between neighboring 

transmission owners and transmission providers, if any, might be necessary?  

 

DLR approaches for transmission facilities and lines on a seam of transmission provider 

service territories pose a particular challenge. Generally, however, there is a clear owner for each 

line that crosses a seam. That owner should be setting capacity ratings and managing AAR and 

then DLR ratings. Exceptions can be managed contractually by parties on both sides of the seam.  

23. In Order No. 881, the Commission required AARs to be used for near-term 

transmission service, defined as transmission service that ends not more than 10 

days after the transmission service request date (i.e., within the next 10 days). 

 

a. Within what timeframes should the Commission require transmission providers to 

calculate transmission line ratings using DLRs (on transmission lines for which 
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DLRs are required)? Does this depend on which DLR approach (weather-based or 

line parameter-based) is used for a particular DLR implementation? 

 

Sensor-based DLR transmission ratings should be calculated on an hourly or subhourly 

basis. Forecast-based ratings can be informed by DLR after sufficient experience and data is shown 

to provide predictive benefits. 

b. For which transmission services (e.g., hourly point-to-point transmission service, 

daily point-to-point transmission service, weekly point-to-point transmission 

service, etc.) should the Commission require the use of DLRs? 

 

Where DLR approaches are mandated for particular transmission facilities, the 

Commission should require use and regular updates of DLRs for hourly, daily and weekly point-

to-point transmission service. 

c. What data on the accuracy of forecasting wind speed, wind direction, and/or other 

DLR variables would support the DLR implementation timeframes and 

transmission services you recommend above in (a) and (b)? 

 

We suggest that this question is better answered after data has been collected on hundreds 

of DLR implementations and compared with associated weather forecasts for several years. 

However, analysis may show that the data is still more informative than predictive. 

24. If the Commission were to decide that a requirement to implement DLR is 

appropriate:   

 

a. Should the Commission limit the number or proportion of transmission elements 

that a transmission provider must implement DLRs on at any one time, even if such 

elements otherwise met the criteria for a DLR requirement? If so, should such a 

limit be based on a number or percentage of transmission elements, and if so, what 

number or percentage?  

 

As explained in Clean Energy Parties response to Question 3 above, DLR approaches may 

not be cost-effective for all transmission elements. And the value of the DLR sensor- or forecast-

based investments will only be as good as the transmission operators’ integration and use of those 

DLR approaches in operations. Neither requiring DLR rates or investments in DLR sensors and 
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forecasting capabilities will be sufficient to realize the efficiency and capacity gains that DLR 

promises. 

For this reason, FERC may wish to consider a performance incentive-based approach to 

DLR investments, whether OPEX or CAPEX related, whereby transmission operators can recover 

not only the costs of sensor- and forecast-based investments but transmission operators share in 

the efficiency gains of utilizing their existing plant more effectively. The performance incentive-

based approach can estimate the production costs savings from additional transmission capacity 

over pre-DLR dispatch production costs – post-DLR production costs and allow the transmission 

provider whose DLR achieves those savings to receive a DLR incentive payment. Mechanically, 

an RTO/ISO or transmission provider with access to bid-stack dispatch information should be able 

to calculate the reduced production costs for additional transmission service capacity enabled by 

DLR.  

b. Should the relevant transmission element for such a limit be considered individual 

transmission lines, or individual transmission line-miles, or some other unit?  Or, if 

such a limit is necessary, would some other approach be better?  Explain why you 

recommend any particular approach. 

 

The performance incentive-based approach outlined immediately above would measure 

benefits in reduced production costs. 

25. If changed circumstances result in a transmission line no longer meeting the DLR 

criteria, should the transmission provider continue to be required to use the DLR to 

calculate the rating for that line? Please explain why or why not. 

 

DLR is a technology that can be moved from one transmission line or segment to another.  

It may be prudent for a utility to do so, moving installed DLR from one transmission line to another 

where the need is more critical. That said, Clean Energy Parties also believe that within ten years 

all transmission lines should have DLR installed for reliability and resilience reasons as much as 

for increased capacity. 
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Questions on Potential Timeframes for Implementing DLR Requirements  

 

26. What would be the appropriate amount of time, either from your experience or by 

your estimation, necessary for each of the following DLR implementation steps 

identified below? 

 

a. Transmission line identification for DLR system application 

 

Timelines can vary depending on the line and whether it is currently experiencing 

congestion and the overall complexity of the system complexity. For example, lines that are 

currently experiencing congestion can be identified immediately. If there are minimum congestion 

requirements (say $500,000/year), for example, this information is typically already known by 

line. Priority should be given to congested lines in regions with high wind power generation. These 

factors are readily knowable by TOs and would likely make DLR implementation valuable on 

those lines. Applications can also be identified immediately by way of looking at bottlenecks for 

generation interconnections. On the other hand, studies may need to be performed to predict future 

congestion for line identification for DLR projects that would be identified at a later time. 

At the surface, lines identified immediately as having thermal constraints could be 

considered clear candidates for DLR. However, if these lines do not have favorable geographies 

and weather, then these lines can result in false positives as the wind conditions may not result in 

higher capacity. The climatology situation is probably not known to the TO ahead of time; 

therefore, some amount of time should be factored in for transmission owners to perform a proper 

identification study on their current lines. An assessment of the climatologies can be considered 

as part of the DLR requirement to avoid false positives. For lines not presently congested, planned 

generation should also be accounted for through modeling studies. 

b. DLR System design 

 

i. Field sensors and/or monitoring equipment design including specification, 

procurement, and installation. 
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DLR systems are typically composed of a network of strategically placed monitoring 

sensors to accurately represent the actual overall transmission line rating for the lines. However, 

deciding on the number and locations of DLR sensors may or may not be trivial. Such 

determination can be expected to take as little as 6 weeks and as long as 6 months. Procurement 

and installation can also take 2-6 months depending on weather conditions. This is a reasonable 

timeline for utility procurement. 

ii. Communication infrastructure design, including specification, 

procurement, and installation. 

 

The communication infrastructure design timeline is relatively fast and unaffected by new 

projects beyond the first project with the transmission owner. The configuration of a 

communication network can vary, depending on the method that is utilized (i.e. out of the box LTE 

modems). We estimate the timeline to be between 2-4 months. This step would be completed in 

parallel with paragraph b(i). 

iii. Process coordination between DLR field data and EMS, including any line 

rating database upgrades or necessary modifications.   

 

The process coordination timeline is relatively fast and unaffected by new projects beyond 

the first project with the transmission owner. This timeline can vary – should modifications to an 

EMS be necessary, this would extend the integration timeline. The time duration is usually weeks 

depending upon TO expertise and staff availability in RTO/ISOs.  The situation is more complex 

in BAs that are not associated with RTO/ISOs. 

iv. DLR system integration and testing.  

 

Integration and testing can depend on the project area. The forecasting calibration could 

take some additional time as a result of the complexity of the geography. The timeline for 

paragraph b(iii) and b(iv) combined could be anywhere from one month to one year, depending on 
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the level of complexity of IT/Security Requirements. An on-premises system has many 

dependencies on the utilities speed and could take anywhere from three months to one year. IT and 

cyber security standards specific to DLR will help this shift towards the quicker side. 

c. Any other steps needed to implement DLR system 

 

Transmission owners and RTOs will need to coordinate on the line rating values. 

 

27. Can any of the steps identified in Q26, be completed concurrently such that the total 

estimated DLR installation time might be faster than the sum of each step? If so, 

which steps can be completed concurrently? How might the implementation of 

Order No. 881 affect the time needed to implement DLR? 

 

Yes. b(i) and b(ii) can be done concurrently, and b(iii) and b(iv) can be done concurrently. 

28. If, after the initial implementation of DLRs, the transmission provider identifies 

additional transmission lines that meet the DLR criteria, how long would it take to 

implement DLRs on those additional transmission lines?  

 

Once an initial integration process between DLR system data and utility system operations 

has been completed, resources for subsequent installations on additional lines will be limited to 

the time needed to determine the number and locations of new DLR sensors and for installation of 

the same. See Clean Energy Parties’ response to Question 26, b(i), above. The system integration 

itself is essentially a one-time engineering effort for an integration before it becomes plug-and-

play. 

Most of the variance has to do with the time that it takes to accumulate a quality 

representative data set for calibrating forecast models (6-9 months). But again, the appropriate site 

network specifications are project dependent and can take 3-6 months.  

29. If the Commission required DLRs in certain situations based on transmission line 

criteria, how frequently should transmission owners consider whether additional 

lines might meet the criteria for DLR implementation? That is, should the 

Commission require a periodic restudy of transmission systems to determine if 

additional transmission lines meet the criteria for DLR implementation?  Please 

explain why or why not. If, during a periodic restudy, the transmission provider 

determines that additional lines meet the criteria for DLR implementation, when 
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should the Commission require the transmission provider to implement DLRs on 

those additional lines? 

 

DLR should be considered in the RTO planning cycle when transmission needs are 

evaluated. In addition, transmission owners and RTOs should use DLR to manage planned outages 

and ensure that lowest-cost generation can be delivered. These are reviewed every six months.  See 

also our response to Question 3 above. 

CONCLUSION 

For the foregoing reasons, NRDC, Sustainable FERC, Southern Environmental Law 

Center, Western Resource Advocates, Conservation Law Foundation, the Rocky Mountain 

Institute, and Fresh Energy respectfully request that the Commission consider these comments in 

developing a final rule from this proceeding. 
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