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1. Identifying the Need for Improved 
Transmission Planning



Transmission Investment is at Historically High Levels
Annual Transmission Investment 

as reported to FERC by Region (1996 – 2019)
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$20-25 billion in annual U.S. 
transmission investment, but: 
 More than 90% justified solely for 

reliability needs 
– About 50% based on “local” utility 

criteria (without going through 
regional planning processes)

– The rest justified by regional 
reliability and generation 
interconnection needs

 Very few projects justified based on 
economics and overall cost savings, 
despite significant experience with 
transmission benefit-cost analyses

Does not include transmission 
investments of non-jurisdictional 
entities (e.g., BPA, TVA, WAPA)



Current U.S. Transmission Planning = Higher Total Costs 
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Current planning processes do not yield the most valuable and cost effective 
transmission infrastructure and result in higher overall ratepayer costs:
 Reactive, reliability-driven planning results in piecemeal, higher-cost transmission solutions

– For example:  PJM generation interconnection studies for 15.5 GW of individual offshore wind plants 
identified $6.4 billion in onshore transmission upgrades

– In contrast:  A recent PJM study that proactive evaluated onshore upgrade needs for 17 GW of offshore wind 
(along with 14.5 GW of onshore wind and 45.6 GW of solar) identified only $3.2 billion in onshore upgrades

– Result: at least 50% lower costs if renewable interconnection is planned proactively for the entire region’s 
public policy needs (rather than one project at the time through the generation interconnection process)

 Failure to evaluate multiple benefits of transmission projects does not result in the selection of the 
highest-value projects that reduce system-wide costs

 Failure to evaluate full range of plausible futures that explicitly account for long-term uncertainties 
results in higher-cost outcomes when the future deviates from base case planning assumptions

 Failure to consider interregional transmission solutions result in higher-cost regional and local 
transmission investments

https://gridprogress.files.wordpress.com/2020/11/business-network-osw-transmission-white-paper-final.pdf
https://www.pjm.com/-/media/library/reports-notices/special-reports/2021/20211019-offshore-wind-transmission-study-phase-1-results.ashx
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We identified the following barriers to cost effective planning based on interviews with policy makers, 
regulators, transmission planners & developers, industry groups, environmental groups, and large customers

Barriers to Regional and Interregional Transmission Planning

A. Leadership, 
Alignment and 
Understanding

1. Insufficient leadership from RTOs and policy makers to prioritize planning
2. Limited trust amongst states, RTOs, utilities, & customers
3. Limited understanding of transmission issues, benefits & proposed solutions
4. Misaligned interests of RTOs, TOs, generators & policymakers
5. States prioritize local interests, such as development of in-state renewables 

B. Planning 
Process and 
Analytics

6. Benefit analyses are too narrow, and often not consistent between regions
7. Lack of proactive planning for a full range of future scenarios
8. Sequencing of local, regional, and interregional planning
9. Cost allocation (too contentious or overly formulaic)

C. Regulatory 
Constraints

10. Overly-prescriptive tariffs and joint operating agreements
11. State need certification, permitting, and siting

Source: Appendix A of A Roadmap to Improved Interregional Transmission Planning, November 30, 2021.  

Key Issues for 
E-RSC to Address 
for LRTP 

https://www.brattle.com/insights-events/publications/brattle-economists-author-report-on-the-benefits-of-expanding-interregional-transmission/


Transmission Planning for the 21st Century
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Available industry experience already points to proven transmission planning practices 
that reduce total system costs and risks:

1. Proactively plan for future generation and load by incorporating realistic projections of the 
anticipated generation mix and load levels and shapes over the lifespan of the transmission investment 

2. Account for the full range of transmission projects’ cost savings and use multi-value planning to 
comprehensively identify investments that cost-effectively address all categories of needs and benefits 

3. Address uncertainties and high-stress grid conditions explicitly through scenario-based planning 
that accounts for a broad range of plausible long-term futures as well as real-world system conditions 

4. Use comprehensive transmission network portfolios to address system needs and cost allocation
more efficiently and less contentiously than a project-by-project approach

5. Jointly plan inter-regionally across neighboring systems to recognize regional interdependence, 
increase system resilience, and take full advantage of interregional scale economics and geographic 
diversification benefits

See Brattle & Grid Strategies Report: Transmission Planning for the 21st Century: Proven Practices that Increase Value and Reduce Costs, October 2021.

https://www.brattle.com/wp-content/uploads/2021/10/2021-10-12-Brattle-GridStrategies-Transmission-Planning-Report_v2.pdf


2. Quantifying Transmission Cost 
Savings and Other Benefits
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The wide-spread nature of transmission impacts creates challenges in estimating cost 
savings and how they accrue to different users, which also complicates cost allocation

Understanding Transmission Cost Savings and Other Benefits

Broad in scope, providing 
many different types of cost 
savings and other benefits

• Increased reliability and operational flexibility
• Reduced congestion, dispatch costs, and losses (primary metric in MEP studies) 
• Lower capacity needs and generation costs
• Increased competition and market liquidity
• Renewables integration and environmental benefits 
• Insurance and risk mitigation benefits
• Diversification benefits (e.g., reduced uncertainty and variability) 
• Economic development from G&T investments

Wide-spread geographically • Multiple transmissions service areas
• Multiple states or regions

Diverse in their effects on
market participants

• Customers, generators, transmission owners in regulated and/or deregulated markets
• Individual market participants may capture one set of benefits but not others

Occur and change over long 
periods of time

• Several decades (50+ years), typically increasing over time
• Changing with system conditions and future generation and transmission additions
• Individual market participants may capture different types of benefits at different times
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Relying solely on Adjusted Production Cost (APC) Savings in economic planning studies 
results in the rejection of cost-effective projects and higher overall ratepayer costs

Quantifying Benefits Beyond “Production Cost” Savings

Source: Transmission Planning for the 21st Century: Proven Practices that Increase Value and Reduce Costs (brattle.com)

https://www.brattle.com/wp-content/uploads/2021/10/2021-10-12-Brattle-GridStrategies-Transmission-Planning-Report_v2.pdf
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Over 10 Years of Industry Experience with Identifying and 
Quantifying a Broad Range of Transmission Benefits

MISO MVP Analysis
Quantified
1. production cost savings *
2. reduced operating reserves
3. reduced planning reserves
4. reduced transmission losses*
5. reduced renewable generation 

investment costs
6. reduced future transmission 

investment costs

Not quantified
7. enhanced generation policy 

flexibility
8. increased system robustness
9. decreased natural gas price 

risk
10. decreased CO2 emissions 

output
11. decreased wind generation 

volatility
12. increased local investment and 

job creation
(Proposed Multi Value Project Portfolio, 
Technical Study Task Force and Business Case 
Workshop August 22, 2011)

SPP 2016 RCAR, 2013 MTF
Quantified
1. production cost savings*

- value of reduced emissions 
- reduced ancillary service costs

2. avoided transmission project costs 
3. reduced transmission losses*

- capacity benefit
- energy cost benefit

4. lower transmission outage costs
5. value of reliability projects
6. value of mtg public policy goals
7. Increased wheeling revenues

Not quantified
8. reduced cost of extreme events 
9. reduced reserve margin
10. reduced loss of load probability
11. increased competition/liquidity
12. improved congestion hedging
13. mitigation of uncertainty 
14. reduced plant cycling costs
15. societal economic benefits
(SPP Regional Cost Allocation Review Report for RCAR 
II, July 11, 2016. SPP Metrics Task Force, Benefits for 
the 2013 Regional Cost Allocation Review, July, 5 
2012.)

CAISO TEAM Analysis    
(DPV2 example)
Quantified
1. production cost savings* and 

reduced energy prices from 
both a societal and customer 
perspective

2. mitigation of market power
3. insurance value for high-

impact low-probability events
4. capacity benefits due to 

reduced generation 
investment costs

5. operational benefits (RMR)
6. reduced transmission losses*
7. emissions benefit 

Not quantified
8. facilitation of the retirement 

of aging power plants
9. encouraging fuel diversity
10. improved reserve sharing
11. increased voltage support
(CPUC Decision 07-01-040, January 25, 2007, 
Opinion Granting a Certificate of Public 
Convenience and Necessity)

* Fairly consistent across RTOs

NYISO PPTN Analysis
(AC Upgrades)
Quantified
1. production cost savings* 

(includes savings not captured by 
normalized simulations)

2. capacity resource cost savings
3. reduced refurbishment costs for 

aging transmission
4. reduced costs of achieving 

renewable and climate policy 
goals

Not quantified
5. protection against extreme 

market conditions 
6. increased competition and 

liquidity
7. storm hardening and resilience
8. expandability benefits
(Newell, et al., Benefit-Cost Analysis of Proposed 
New York AC Transmission Upgrades, September 
15, 2015)

https://www.spp.org/documents/46235/rcar%202%20report%20final.pdf
https://www.spp.org/documents/18175/20120913%20mtf%20report_approved.pdf
https://brattlefiles.blob.core.windows.net/files/5721_benefit-cost_analysis_of_proposed_new_york_ac_transmission_upgrades.pdf
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New York’s Multi-Value Transmission Planning Process

Summary of Quantified Benefits and Costs
(additional benefits considered qualitatively)

New York DPS modified its public policy transmission planning process by mandating 
that a full set of benefits be considered, resulting in approval and competitive 
solicitation of two major upgrades to the New York transmission infrastructure

Source: “Benefit-Cost Analysis of Proposed New York AC Transmission Upgrades,” September 15, 2015

Avoided cost of future 
replacement of aging 
transmission 
infrastructure and 
future reliability 
projects cover up to half 
of some of the public 
policy projects’ costs

https://brattlefiles.blob.core.windows.net/files/5721_benefit-cost_analysis_of_proposed_new_york_ac_transmission_upgrades.pdf
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Most transmission planning efforts do not adequately account for short- and long-term risks and 
uncertainties affecting power markets
 Short-Term Risks: transmission planning generally evaluates only “normal” system conditions

– Planning process typically ignores the high cost of short-term challenges and extreme market conditions
triggered by high-impact-low-probability ("HILP") events due to weather, transmission outages, fuel supply 
disruption, or unexpected load changes associated with economic booms/busts

– Can be addressed through modeling assumptions and sensitivities that capture these short-term challenges

 Long-Term Risks: Planning does not adequately consider the full range of long-term scenarios 
– Does not capture the extent to which a less robust and flexible transmission infrastructure will help reduce the 

risk of high-costs incurred under different (long-term) future market fundamentals
– Can be addressed through improved scenario planning that covers the full range of plausible futures

A more flexible and robust grid provides “insurance value” by reducing the risk of high-cost (short- and 
long-term) outcomes due to inadequate transmission
 Costs of inadequate infrastructure (typically are not quantified) can be much greater than the costs of the 

transmission investment
 Project may not quite be cost effective in “base case” future but be highly beneficial in 3 out of 5 futures

Inadequate Transmission Creates High Risk of Costly 
Outcomes in Both Short- and Long-term



3. Transmission Cost Allocation
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Easiest: local and regional reliability and generation interconnection transmission projects that 
do not involve cost sharing (now majority in many regions) 

Harder: regional reliability projects with regional cost sharing 
 Most TOs strongly prefer recovering costs associated with their own ratebase
 Policy makers reluctant to pay for transmission that benefit other states

Hardest: regional economic or public-policy projects with shared costs
 Disagreement on which cost savings and other benefits to quantify and how “real” they are
 Parties may have fundamentally different future views of the world
 Reluctance to pay for transmission that facilitates out-of-state generation investments with few direct local jobs

Almost Impossible: interregional projects; but mostly hypothetical because no significant 
interregional projects have been planned in the last decade

Disagreements on Cost-Allocation Creates Barriers Even for 
Clearly-Beneficial Projects
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Basic Cost Allocation and Recovery Mechanisms

1) License Plate: each utility locally recovers the costs of its transmission investments (usually located 
within its footprint).  Example: used for all MISO “reliability” and all RTOs’ “local” projects.

2) Beneficiary Pays: various formulas that allocate costs of transmission investments to individual 
Transmission Owners (TOs) that benefit from a project, even if the project is not owned by the 
beneficiaries. TOs then recover allocated costs in their License Plate tariffs from own customers.

3) Postage Stamp: costs recovered uniformly from all loads in a defined market area
 RTO-wide examples: ERCOT, >200kV in CAISO, >115kV in ISO-NE, MVPs in MISO
 SPP Highway/Byway: postage stamp for all ITP projects >300 kV (hybrid PS/LP approach for lower voltage)

4) Direct Assignment/Participant Funding: transmission costs associated with generation interconnection 
or other transmission service requests are fully or partially assigned to requesting entity. 
 Innovative variance: Tehachapi LCRI (up-front shared funding, later charged back to generators)

5) Merchant Cost Recovery: the project sponsors recover the cost of the investment outside regulated 
tariffs (e.g., via negotiated rates with specific customers); more common with HVDC lines

6) Co-ownership: benefitting transmission owners co-own the facility (each recovering costs through rate 
base treatment); one operator; shared transmission rights (e.g., CAPX 2020; often used in WECC)
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Recommend 2-step approach for addressing 
transmission system needs:
1. Determine whether projects are beneficial overall 

based on a broad set of benefits
• Many cost effective projects will be rejected without 

quantifying most cost savings and other benefits 
• Benefits that can be allocated precisely may only be 

a subset of total benefits
• Avoid temptation to understate benefits in effort to 

reduce cost allocation to individual study participants
2. Evaluate how to allocate the costs of a portfolio of 

projects based on their joint distribution of benefits
• Reduces conflict: a broad set of benefits quantified 

for a portfolio of projects tends to be more stable 
over time and be distributed more uniformly

Clearly Separate Benefit-Cost Analysis of Potential Projects 
from Cost Allocation of Approved Portfolios

Difficult-to-Quantify
Benefits

Total 
Project

Cost

Readily 
Quantifiable
Benefits

Total
Project

Benefits

Quantified 
Benefits
that Can be
Allocated to 
Market 
Participants

$

Benefits
Analysis

Cost
Estimation

Benefit-Based 
Cost Allocation



Order 1000 does not require that the cost of each project is allocated based on its 
benefits … as long as the cost allocation for a portfolio of projects is roughly 
commensurate with overall benefits.
Even postage stamp (load-ratio share) allocation is appropriate and acceptable if:
 All customers tend to benefit from class or group of facilities
 Distribution of benefits is likely to vary (but “average out”) over long life of facilities

Portfolio-based cost allocations are less controversial and easier to implement
 Portfolio-wide benefits tend to be more even distributed and more stable over time
 One cost allocation analysis for portfolio vs. many analyses for many projects

Examples of portfolio-based cost allocations:
 SPP Highway-Byway (designed by RSC): Periodic review if benefits of all approved projects is 

roughly commensurate with costs of all projects
 MISO MVPs (with OMS input): Benefits of entire portfolio compared with allocated costs

Portfolio-Based Advantages over Project-by-Project Allocations
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MVP Portfolio provides benefits across the MISO North & Central footprints that are 
roughly equivalent to postage-stamp-allocated costs 

– Quantified 6 types of economic benefits plus reliability and public policy benefits

2011 MVP Projects Provide Sufficient Portfolio-Wide Benefits of 
that Exceed Postage-Stamp-Allocated Costs in all Regions

https://cdn.misoenergy.org/MTEP17%20MVP%20Triennial%20
Review%20Report117065.pdf

Source:

 MTEP17 analysis shows $22 to 
$75 billion in total benefits to 
MISO North and Central 

 Total costs increased from $5.6 
to $6.7 billion, but benefits 
grew even more

 B-C ratios exceed 1.5 to 2.6 in 
every zone

1.0

https://cdn.misoenergy.org/MTEP17%20MVP%20Triennial%20Review%20Report117065.pdf
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SPP RCAR: More Uniform Total Benefits for Large Portfolio 
Evaluated with Multiple Benefits Metrics 

SPP’s Regional Cost Allocation Reviews show (1) B-C Ratios of SPP’s ITP Portfolio has 
grown over time and (2) total benefits exceed their allocated costs in most cases
 Cost allocation review done every few 

years for all approved ITP projects
 Evaluation of entire ITP portfolio 

makes quantification of multiple 
benefits metrics possible

Source: https://www.spp.org/documents/46235/rcar%202%20report%20final.pdf

https://www.spp.org/documents/46235/rcar%202%20report%20final.pdf


5. Summary and 
Recommendations
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Perspective on E-RSC Principles based on Industry Experience

E-RSC Principle Experience from other Jurisdictions

No Postage Stamp

• Provides a simple and consistent approach to approving cost-effective projects
• Shown to be roughly commensurate with benefits for higher voltage lines in SPP and MISO North/Central
• May risk over-allocation to regions with low benefits, which can be mitigated by evaluating region-specific 

BCAs and putting a mechanism in place to adjust cost allocation as needed

Granular and 
Accurate Allocation

• Requires a broader view of cost savings and other benefits than MEP to accurately capture impacts
• Formulaic approaches are heavily assumption-based, not stable to evolving conditions, and easily contested
• Tends to result in under-investment in cost-effective projects and contentious litigation (e.g., PJM’s DFAX) 

Cost Causation and 
Beneficiary Pays

• Multiple cost allocation approaches can be consistent with “roughly commensurate” standard
• Need to weigh accuracy with risk of underinvestment

Equitable • Necessary to build trust in the cost allocation process

Interconnecting 
Resources Pay

• Can be successfully deployed for lines specifically design to access low-cost resources (see Tehachapi)
• May be difficult to accurately quantify interconnection cost savings of some network upgrades 

Accurate and 
Replicable Metrics

• Significant industry experience in quantifying a broad set of cost savings and other benefits
• Address uncertainties and high-stress grid conditions explicitly through scenario-based planning  
• Can be tuned to the highest value set of metrics based on specific market conditions in MISO South
• Local specification of benefit metrics can help foster trust in the final cost allocation outcomesDefined by E-RSC

Non-Portfolio • Portfolio approach can produce larger benefits and help reduce disputes related to cost allocation



Summary and Recommendations
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Broadly apply proven planning practices that reduce total system costs and risks:
1. Proactively plan for future generation and load by incorporating realistic projections of the 

anticipated generation mix, public policy mandates, load levels, and load profiles over the lifespan 
of the transmission investment 

2. Account for the full range of transmission projects’ benefits and use multi-value planning to 
comprehensively identify investments that cost-effectively address all categories of needs and benefits 

3. Address uncertainties and high-stress grid conditions explicitly through scenario-based planning
that takes into account a broad range of plausible long-term futures as well as real-world system 
conditions, including challenging and extreme events

4. Use comprehensive transmission network portfolios to address system needs and cost allocation
more efficiently and less contentiously than a project-by-project approach

5. Jointly plan inter-regionally across neighboring systems to recognize regional interdependence, 
increase system resilience, and take full advantage of interregional scale economics and geographic 
diversification benefits
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The views expressed in this presentation are strictly those of the presenter(s) and do not necessarily state or reflect the views of   
The Brattle Group or its clients. 

mailto:Firstname.Lastname@brattle.com
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Additional Reading on Transmission

https://www.brattle.com/insights-events/publications/brattle-economists-author-report-on-the-benefits-of-expanding-interregional-transmission/
https://www.brattle.com/insights-events/publications/transmission-the-great-enabler-recognizing-multiple-benefits-in-transmission-planning/
https://www.brattle.com/wp-content/uploads/2021/10/2021-10-12-Brattle-GridStrategies-Transmission-Planning-Report_v2.pdf
https://www.brattle.com/wp-content/uploads/2021/08/Transmission-Options-for-Offshore-Wind-Generation.pdf
https://www.brattle.com/wp-content/uploads/2021/07/Transmission-Planning-and-Benefit-Cost-Analyses.pdf
https://brattlefiles.blob.core.windows.net/files/20842_initial_report_on_the_new_york_power_grid_study.pdf
https://brattlefiles.blob.core.windows.net/files/20508_transmission_cost_allocation_-_principles_methodologies_and_recommendations.pdf
https://brattlefiles.blob.core.windows.net/files/20186_the_value_of_diversifying_uncertain_renewable_generation_through_the_transmission_system_-_cost_savings_associated_with_interconnecting_systems_with_high_renewables_generation.pdf
https://www.brattle.com/news-and-knowledge/news/planned-offshore-wind-transmission-system-for-new-york-could-provide-cost-savings-of-over-500-million-according-to-study-by-brattle-economists
https://www.brattle.com/news-and-knowledge/events/johannes-pfeifenberger-and-walter-graf-to-join-webinar-to-discuss-a-new-era-of-offshore-wind
https://www.brattle.com/news-and-knowledge/news/brattle-economists-discuss-operational-improvements-to-address-new-transmission-needs
https://www.brattle.com/news-and-knowledge/events/johannes-pfeifenberger-to-participate-in-webinar-on-competitive-transmission
https://brattlefiles.blob.core.windows.net/files/17555_improving_transmission_planning_-_benefits_risks_and_cost_allocation.pdf
https://www.brattle.com/news-and-knowledge/news/report-by-brattle-economists-discusses-the-benefits-of-competitive-transmission
https://brattlefiles.blob.core.windows.net/files/16873_response_to_concentric_energy_advisors_report_on_competitive_transmission.pdf
https://brattlefiles.blob.core.windows.net/files/16192_transmission_topology_optimization.pdf
https://brattlefiles.blob.core.windows.net/system/publications/pdfs/000/005/295/original/well-planned_electric_transmission_saves_customer_costs_-_improved_transmission_planning_is_key_to_the_transition_to_a_carbon_constrained_future.pdf?1465246946
https://brattlefiles.blob.core.windows.net/files/5721_benefit-cost_analysis_of_proposed_new_york_ac_transmission_upgrades.pdf
https://brattlefiles.blob.core.windows.net/files/5950_toward_more_effective_transmission_planning_addressing_the_costs_and_risks_of_an_insufficiently_flexible_electricity_grid.pdf
https://cleanenergygrid.org/uploads/WIRES%20Brattle%20Rpt%20Benefits%20Transmission%20July%202013.pdf
https://brattlefiles.blob.core.windows.net/files/6112_recommendations_for_enhancing_ercot%e2%80%99s_long-term_transmission_planning_process.pdf
https://www.brattle.com/insights-events/publications/brattle-economists-recommend-framework-for-seams-cost-allocation-that-supports-interregional-transmission-planning-to-address-ferc-order-1000-requirements/
http://www.brattle.com/system/publications/pdfs/000/004/501/original/Employment_and_Economic_Benefits_of_Transmission_Infrastructure_Investmt_Pfeifenberger_Hou_May_2011_WIRES.pdf?1378772110
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