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UNITED STATES OF AMERICA 

BEFORE THE 

FEDERAL ENERGY REGULATORY COMMISSION 

 

      ) 

Managing Line Ratings    )  Docket No. RM20-16-000    

      )              

       

 

COMMENTS OF NATURAL RESOURCES DEFENSE COUNCIL,  

SUSTAINABLE FERC PROJECT, CONSERVATION LAW FOUNDATION,  

SIERRA CLUB, WESTERN RESOURCE ADVOCATES, WESTERN GRID GROUP, 

CLEAN GRID ALLIANCE, NW ENERGY COALITION AND  

SOUTHERN ENVIRONMENTAL LAW CENTER 

 

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 Conservation Law Foundation,3 Sierra Club,4 

 
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 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. 
4 Founded in 1892, the Sierra Club (“Sierra Club”) is a national organization with more than 60 chapters and over a 

million members and supporters. The Sierra Club’s purpose is to explore, enjoy, and protect the wild places of the 

earth; to practice and promote the responsible use of the earth’s ecosystems and resources; and to educate and enlist 

humanity to protect and restore the quality of the natural and human environments. An important part of the Sierra 

Club’s current work at both the national and chapter level focuses on environmental and public health problems 

associated with energy generation. To promote affordable and clean energy, we frequently advocate for market 

designs and rules that facilitate fair participation by renewable energy resources, demand-side management, and 

storage.   
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Western Resource Advocates,5 Western Grid Group,6 Clean Grid Alliance,7 NW Energy Coalition8 

and Southern Environmental Law Center9 (together the “Clean Energy Parties”) hereby submit 

this Motion to Intervene and Comments on the Commission’s Notice of Proposed Rulemaking on 

Managing Line Ratings.10   

The Clean Energy Parties support the use of accurate line ratings to maximize the use of 

existing transmission. If adopted in its present form, the proposed rule would mandate the use of 

ambient adjusted ratings (AARs) and would require RTOs and ISOs to prepare their systems for 

dynamic line rating (DLR). In these comments, the Clean Energy Parties offer several suggestions 

to improve the proposed rule, which will benefit customers by reducing congestion costs and 

maximizing the use of existing transmission.  

 

II. The Commission has jurisdiction to require the use of more accurate line ratings 

  

 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 

 
5 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. 
6 Western Grid Group is a foundation-funded, public interest organization that focuses on enacting actions and 

policies that lead to a carbon-free electricity grid in the Western Interconnection. 
7 Clean Grid Alliance (“CGA”) is a non-profit organization whose 40+ members include wind, solar and energy 

storage developers and manufacturers, non-profit environmental, public interest and clean energy advocacy 

organizations, farmer organizations, and other businesses that support renewable energy.  
8 The NW Energy Coalition leads the Northwest’s broadest alliance of energy interests in designing, promoting, and 

implementing clean, affordable, and equitable energy policy grounded in analytical expertise.  The Coalition is an 

alliance of over 100 environmental, civic, and human service organizations, progressive utilities, and businesses in 

Oregon, Washington, Idaho, Montana and British Columbia.  We envision a 21st century energy system that 

provides clean, reliable, and affordable energy, sustains our communities, and preserves the region’s natural 

resources.   
9 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. 
10 86 FR 6420 (Jan. 21, 2021) (“Proposed Rule”). 
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wholesale energy to customers.11 Inaccurate transmission line ratings may result in Commission 

jurisdictional rates that are unjust and unreasonable.12  

The Commission has held that “Denials 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.”13 Lack of transparent, consistently applied line 

ratings create 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 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 not unduly discriminatory or preferential. 

 Further, accurate line ratings are needed for precise reliability assessments, particularly 

during episodes of extreme weather, such as the August 2020 heat storm event in California that 

resulted in load interruptions to more than 4 million people and the February 2021 polar vortex, 

where extremely low temperatures and wind chill caused high electricity demand and fuel prices, 

but also caused many generators to unexpectedly go offline due to equipment failures and fuel-

supply constraints. Accurate line ratings would allow grid operators to take advantage of the fact 

that colder temperatures and high winds during those events provided cooling that greatly 

increased the thermal limits of transmission lines. Finally, accurate line ratings are necessary to 

ensure just and reasonable spending on resource adequacy, namely, to ensure that planning regions 

 
11 Id. at P 38. 
12 Id. 
13 Order 888, 75 FERC ¶ 61,080 (April 1996) at P 50. 
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do not overspend on capacity resources because of artificially low line ratings. For these reasons, 

the Commission has jurisdiction to propose rules to improve the accuracy and transparency of line 

ratings used by transmission providers. 

 

III. The Commission’s proposed rule should be strengthened to encourage more accurate 

line ratings 

 In this rulemaking, the Commission seeks to implement several rules to encourage more 

accurate line ratings. First, it proposes to require all transmission providers to implement AARs 

on transmission lines over which they provide transmission service, with a one-year deadline to 

install AARs on “congested” lines and a two year deadline on all other lines.14 Second, the 

Commission proposes to require all RTOs/ISOs to implement the systems and procedures 

necessary to allow transmission owners to electronically update transmission line ratings at least 

hourly, and it seeks comments on whether to apply this requirement to transmission providers 

located outside of RTO/ISO markets.15 Third, it proposes to require transmission owners to share 

transmission line ratings for each period for which transmission line ratings are calculated and 

transmission line rating methodologies with their transmission providers and, in regions served by 

an RTO/ISO, also with the market monitor of that RTO/ISO.16 

A. The Commission’s proposal to require AARs should be strengthened to 

include DLR where appropriate    

 

1. AAR represents a modest improvement over SLR  

 

The Commission’s proposal to require all transmission providers to implement AARs on 

transmission lines over which they provide transmission service is a modest improvement over 

 
14 Id. at P 80. 
15 Id. at P 81. 
16 Id. at P 124. 
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SLR. Despite the significant impacts of wind and temperature on a transmission line’s capacity, 

transmission operators typically establish an SLR for each line that is usually based on seasonal 

worst-case assumptions for the region where the line is located, which typically include low wind 

speed, high ambient temperature, and high solar radiation.17 In most cases, these SLRs do not 

accurately reflect the near-term transfer capability of the system, which can lead to less 

transmission system transfer capability than the system can actually provide, leading to restricted 

flows and increased congestion costs.18  

 AARs are transmission line ratings that apply to a time period not greater than one hour, 

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.19   

 AARs are also relatively easy to implement. Application of AARs typically involves 

transmission owners developing electronic rating “look-up” tables for their transmission facilities, 

which yield transmission line ratings for any air temperature. AARs are then determined by using 

the rating that corresponds to the ambient air temperature that is forecasted over the period of the 

rating.20 AARs also have the advantage of being used by a number of transmission owners, and 

are in wide deployment in PJM and ERCOT.21  

 
17 Id. at P 39. 
18 Id. at P 40. 
19 Id. at P 23. 
20 Id. 
21 Id. at P 19. 



 
 

6 

 

 However, AARs ignore several factors that affect line capacity, the most important of 

which is wind speed. 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.22 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.23 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. 

DLR is superior to AAR because it typically incorporates a number of 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.24 While DLR data 

generally allows for greater power flows that would otherwise be allowed, it can also be used to 

detect situations where power flows should be reduced to maintain safe and reliable operation and 

avoid unnecessary wear on transmission equipment.25 DLR can also be used on real-time energy 

markets to improve dispatch optimization and reduce congestion.26 Transmission capacity can be 

forecast as well, allowing more efficient unit commitment in the day ahead time frame. The savings 

 
22 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%). 
23 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. 
24 Proposed Rule at P 43. 
25 Id. at P 66. 
26 K. W. Cheung and Jun Wu, “Incorporating dynamic line ratings in real-time dispatch of market and system 

operations,” 2016 IEEE Power and Energy Society General Meeting (PESGM), Boston, MA, USA, 2016, pp. 1-5, 

doi: 10.1109/PESGM.2016.7742016. 
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tend to be more limited since forecasts are necessarily conservative, but they can be substantial 

over time.27   

Moreover, the monitoring technologies used to establish a DLR can be rapidly deployed 

because they are minimally invasive and usually do not require de-energization of transmission 

lines. Some monitoring solutions attach to the lines and directly measure temperature and other 

properties, while others are installed in proximity to the lines and measure electromagnetic fields.  

Some of these technologies are being used at scale in Europe. For example, Belgium’s 

transmission system operator Elia has deployed DLR on critical overhead lines in France and the 

Netherlands, helping to maximize import capacity after the retirement of three large power 

stations.28 

 For these reasons, the Commission’s proposal to require all transmission providers to 

implement AARs on their transmission lines is a modest improvement over the status quo. As 

explained below, Clean Energy Parties urge the Commission to require transmission owners and 

providers to implement DLR where it is appropriate to do so.   

2. The Commission should establish criteria for when DLR is required   

In its proposed rule, the Commission notes that a factor that may contribute to the limited 

deployment of DLRs by transmission owners is that RTOs/ISOs may not be able to automatically 

incorporate frequently updated transmission line ratings into their operating and market models.29 

To address this issue, the Commission seeks to require RTOs/ISOs to establish and implement 

 
27 Id. 
28 Bourgeois, Raphael and Lambin, Jean-Jacques, “Dynamic Ratings Increase Efficiency,” T&D World, 4/4/2017. 

https://www.tdworld.com/overhead-transmission/article/20969403/dynamic-ratings-increase-efficiency.   
29 Proposed Rule at P 5. 
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systems and procedures necessary to allow transmission owners to electronically update 

transmission line ratings on at least an hourly basis.30  

While this represents a good first step to incorporating DLR into RTO/ISO operating and 

market models, the Commission should strengthen this portion of its proposed rule by establishing 

criteria when DLR should be evaluated. Given the costs of deploying DLR,31 the fact that DLR 

does not always bring benefits, and concerns about the maturity of the technology,32 we agree that 

a blanket mandate to implement DLR is inappropriate. However, given the potential of DLR, we 

recommend the Commission issue a robust rule requiring DLR to be considered in the following 

instances: 

• Require evaluation of cost and benefits of DLR on future transmission projects 

seeking cost recovery under FERC-jurisdictional rates. As part of demonstrating the 

prudence of transmission investments, transmission owners should be required to 

demonstrate that they have considered including DLR in the project and evaluated both the 

costs of doing so and the expected increases in capacity DLR would bring, or show cause 

why such an analysis is not justified. By tying this requirement to prudence review, the 

Commission can ensure that it applies equally to projects arising from regional 

transmission plans or from other processes. 

• Require DLR to be considered in regional transmission planning. DLR should be 

routinely considered in both reliability and economic planning. When reliability planning 

scenarios identify criteria violations, the ability of DLR to resolve the violation should be 

evaluated as a matter of course. For economic studies, regional planners should be required 

 
30 Id. 
31 Id. at P 70. 
32 Id. 
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to develop screening criteria to identify when DLR studies are appropriate. Simple criteria 

for congestion costs and generation curtailment may be sufficient to identify DLR 

opportunities. When a line or circuit meets the screening criteria, a study should be 

conducted based on standardized methodologies of line ratings33 and historical weather 

data to determine the expected efficacy of a DLR solution. Especially for market efficiency 

projects, potential DLR opportunities should be made public as early in the process as 

feasible to encourage competition to perform DLR studies and innovative, cost-efficient 

implementation of DLR upgrades. DLR upgrades should be approved and prioritized 

according to standard benefit/cost criteria.  However, we note that even though official 

benefit/cost criteria for approving transmission are fairly lenient in theory (e.g., PJM only 

requires a benefit/cost ratio of 1.25), in practice approved regional transmission projects 

generally have a much higher ratio. In order to promote this new technology, the 

Commission may consider promoting pilot and demonstration projects by encouraging 

regional planners to approve DLR projects with lower, but still positive, benefit/cost ratios. 

In developing rules to identify and screen potential DLR projects, priority should be given 

 to facilities that (1) are the source of constraints during winter emergency conditions; (2) 

 drive curtailment of wind resources; (3) frequently see negative LMPs during relatively 

 cool periods, as these appear most likely to benefit from the technology. 

• Allow DLR studies to be requested as a matter of right by interconnection customers 

as an alternative to required improvements. When a transmission owner has identified 

system upgrades as required to meet a request for generator interconnection, the 

interconnection customer should have the right to fund a study of DLR as an alternative 

 
33 See, e.g., IEEE-738. 
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to the identified upgrades, to reduce the extent of the necessary upgrades, or to increase 

the interconnection capacity absent other upgrades. 

3. The Commission should require RTOs/ISOs to evaluate future congestion in 

addition to historic congestion in prioritizing deployment of ALR and DLR 

 

In implementing an AAR requirement, the Commission proposes to require that 

transmission providers prioritize implementation on “historically congested transmission lines,”34 

which is defined as “a transmission line that was congested at any time in the five years prior to 

the effective date of any final rule.”35 In general, RTOs/ISOs should evaluate grid congestion when 

prioritizing deployment of ALR and DLR to ensure that it is being utilized in the most cost-

effective manner. However, given that the resource mix is rapidly changing and demand is likely 

to increase because of electrification of the building and transportation sectors, historic congestion, 

while important, may not provide an accurate assessment of where line rating improvements would 

be most beneficial. Thus, the Commission should also require consideration of future congestion, 

which should be defined as “a transmission line that is likely to become persistently congested in 

the next five years of the effective date of any final rule.” Additionally, this evaluation should 

incorporate current interconnection queues to ensure that line rating enhancements can be utilized 

in areas where new resources are likely to come online in the near future. 

4. The Commission should require all utilities to incorporate AAR/DLR when it 

is appropriate to do so whether or not they are a member of an ISO or RTO   
  

 In its proposed rule, the Commission notes that incorporating near-term forecasts of 

ambient air temperatures in transmission line ratings would result in a more accurate reflection of 

the actual cost of delivering wholesale energy to transmission customers in both RTO/ISO and 

 
34 Proposed Rule at P 91. 
35 Id. 
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non-RTO/ISO regions.36 The same holds true for AAR/DLR in both RTO/ISO and non-RTO/ISO 

regions. When determining line ratings, system engineers balance environmental and physical 

design factors that contribute to line heating and cooling to ensure that no reliability and/or public 

safety concerns arise. All transmission owners and providers conduct these reviews to ensure the 

safe operation of their systems. In addition, because utilities considering joining RTOs/ISOs 

typically consider additional requirements and that would apply if joining, a differing approach to 

line rating methodologies could create a disincentive to market participation. Thus, the 

Commission should require all transmission owners and providers to evaluate the costs and 

benefits of implementing ARR/DLR on lines using the criteria mentioned above and to require 

implementation when warranted.   

5. The Commission should require RTOs/ISOs to conduct a study on the cost-

effectiveness of DLR implementation  

 

 The Commission seeks comment on whether RTOs/ISOs should be required to conduct a 

one-time study of the cost effectiveness of DLR implementation.37 Given DLR’s ability to measure 

real-time data regarding ambient temperatures as well as wind speed and its relatively low cost, 

such a study would be very helpful in assessing the cost-effectiveness of DLR, especially 

compared to AAR. Such study should consider the benefit of requiring DLR on all new projects, 

how DLR can improve the flow of electricity in a high-renewables future, and how DLR would 

improve grid functioning during the wintertime as well as during severe weather events.  

6. The Commission should require RTOs/ISO to integrate new line ratings into 

capacity markets 

 

 The Commission should clarify that any relevant rules issued with respect to long-term 

transmission service also apply to the planning assumptions made to support capacity markets. 

 
36 Id. at P 41. 
37 Id. at P 109. 
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Constraints on capacity imports and requirements for local reliability resources are a major driver 

of capacity costs. Enabling possible relaxation of those constraints through more accurate line 

ratings should be a high priority for RTOs with organized capacity markets. Additionally, with 

winter reliability emerging as a critical issue, we are concerned that many RTOs appear to plan 

winter resource adequacy based on transmission models developed to reflect summer peak 

conditions. As part of implementing seasonal line ratings, RTOs should at the least be required to 

discuss with stakeholders and report to the Commission how winter capacity deliverability differs 

from summer and identify possible reliability improvements or cost savings arising from those 

differences.  

7. The Commission should consider more fine-grained alternatives to seasonal 

ratings for long-term transmission service involving wind resources 
 

  One striking feature of DLR is the dramatic increase in line capabilities from even a modest 

amount of wind.38 This suggests that lines carrying a high proportion of wind-generated electricity 

may support more aggressive long-term ratings than a simple seasonal approach would yield due 

to the coincidence of line capability and wind output. Similar reasoning applies to heating load, as 

cold weather may both increase load and line ratings. The Commission should consider directing 

these coincidence effects to be considered in long-term planning when wind output or winter peak 

loads are driving factors.   

 

 

 

 
38 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%). 
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8. The Commission should ensure proper oversight and consider performance-

based ratemaking 

 

The Commission has proposed an aggressive timetable to deploy AAR. We support the  

proposal to require AAR on congested lines within one year, and on all lines within two years.39 

However, we are concerned that absent strong incentives for performance, transmission owners 

may not devote the necessary resources to meet these objectives. There may also be transmission 

owners that either lack the capacity to implement AAR at the scale and pace envisioned by the 

Commission, or conclude it is in their interest to delay. To avoid these issues, we suggest that the 

Commission consider granting RTOs authority to contract with independent engineering firms to 

perform AAR studies in the event that transmission owners are unable to complete the studies on 

the Commission’s mandated schedule. 

Similarly, a mechanism should be in place to ensure cost discipline on AAR and DLR 

projects, and to ensure that line ratings are insulated from any conflicts of interest. At the very 

least, the Commission should mandate that RTOs and transmission owners gather and report 

sufficient information to identify unusual expenditures or unexpected line ratings. The market 

monitors would logically be the entities best suited to gather and analyze costs and project results 

across transmission owners and drive remedial action. Availably of this information could lay a 

foundation for performance-based ratemaking: for example, a transmission owner’s right of first 

refusal on AAR development and DLR projects in their service area could be tied to them showing 

an ability to manage costs and perform an objective analysis. 

 

 

 

 
39 Proposed Rule at P 91. 
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B. The Commission should allow all market participants to access line rating 

methodology  

 

 The Commission proposes to require transmission owners to share transmission line ratings 

for each period for which transmission line ratings are calculated and transmission line rating 

methodologies with their transmission providers and, in regions served by an RTO/ISO, also with 

the market monitor of that RTO/ISO.40  

As a general matter, we believe that transparency regarding rating methodologies is 

essential for administering line rating requirements. Transmission owners may have an incentive 

to be overly conservative with their line rating methodologies and that increasing transparency 

around these methodologies could improve efficiency. Requiring transmission owners to disclose 

their transmission line ratings and methodologies used in near-term transmission service directly 

to RTOs and market monitors but not requiring this information to be reported to the Commission 

is unduly discriminatory, and any final rule should provide for all market participants to be able to 

access line rating information, subject to appropriate confidentiality provisions. 

 

 

 

 

 

 

 

 

 

 
40 Id. at P 124. 
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CONCLUSION 

For the foregoing reasons, NRDC, Sustainable FERC, CLF, Sierra Club, Western Resource 

Advocates, Western Grid Group, Clean Grid Alliance, Northwest Energy Coalition and Southern 

Environmental Law Center respectfully request that the Commission consider these comments in 

developing a final rule from this proceeding. 
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