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Agenda 

  Electricity Industry Trends Driving Transmission 
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  Transmission Planning Improvements 

Note: The views expressed in this presentation are strictly those of the presenter and 
do not necessarily state or reflect the views of The Brattle Group, Inc. 
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Industry Trends Driving Transmission 
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Transmission Drivers 

Historical and Projected Transmission Investment 

  Transmission investment by FERC-jurisdictional providers has stabilized at 
nearly $20 billion/year in the past three years after steadily rising since 2000 

Historical and Projected U.S. Transmission Investments 
(FERC-jurisdictional entities only) 
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  Supply Side Trends: 

1. Cost reduction in solar and wind generation 
and innovative project financing 

2. Low natural gas prices place significant 
downward pressure on coal and nuclear plants, 
potentially triggering retirements 

3. Increased stringency in local environmental 
regulations of air emissions, water usage, 
waste disposal, and land use 

 

  Demand Side Trends: 

1. Reduced growth in traditional consumption 

2. Increasing electrification of transportation  

3. Preferences for conservation and clean energy 

4. Technological advances that allow customers 
and electric utilities to better monitor and 
control electricity usage 

 

Transmission Drivers 

Industry Trends Creating New Challenges 

Source: New York Power Authority. 
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Transmission Drivers  

Clean Energy to Meet Customers’ Needs 

  Potential for and quality of renewable energy resources vary by region 

▀ Wind: Lowest-cost onshore wind resources are on the edges of Eastern and 
Western Interconnection and Texas; offshore developing on east coast  

▀ Solar: The Southwest has some of the best solar resources 

▀ Geothermal: Some western states have high potential for geothermal 

▀ Hydro: Significant opportunity to increase Canadian hydropower imports 

 

Source: NREL 
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Transmission Drivers  

Diversifying Low-Cost Clean Energy Resources 

Hydro Hydro Hydro 

Solar 

Solar 

Geo-

thermal 
Wind 

  Resource and demand 
diversification can offer 
significant benefits: 

▀ Reduces the investment 
and balancing cost with 
high levels of intermittent 
resources 

▀ Relies on build out of 
transmission to 
interconnect them 

▀ Increases the importance 
of interregional planning 
processes going forward 

Source: Underlying map is from ISO/RTO Council 
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Transmission Drivers  

Proposed Interregional Projects 

  Developers have proposed participant-funded or merchant transmission projects 
intended to deliver low-cost wind, solar, or hydro to regions with clean energy needs   

Clean Line 
Plains & Eastern 

CL Grain Belt Express 
High Plains 
Express 

SunZia 

Zephyr 

Several 
Projects 

TransWest 
Express 

Great Northern 
Transmission Line 

Lake Erie 
Connector 

Champlain 
Hudson Power 
Express 

Southern Cross 

CL Centennial West 

CL Rock Island 

Gateway West 

Gateway 
South 

Eastern 
Interconnection 

WECC 

ERCOT 

Atlantic Wind 
Connection 

Poseidon 

Southline 

SWIP 

Their location choices are right on!  



| brattle.com 8 

$0

$2,500

$5,000

$7,500

$10,000

$12,500

$15,000

 -

 1,000

 2,000

 3,000

 4,000

 5,000

 6,000

1
9

9
0

1
9

9
2

1
9

9
4

1
9

9
6

1
9

9
8

2
0

0
0

2
0

0
2

2
0

0
4

2
0

0
6

2
0

0
8

2
0

1
0

2
0

1
2

2
0

1
4

2
0

1
6

2
0

1
8

2
0

2
0

2
0

2
2

2
0

2
4

2
0

2
6

2
0

2
8

2
0

3
0

2
0

3
2

2
0

3
4

2
0

3
6

2
0

3
8

2
0

4
0

2
0

4
2

In
v

es
tm

en
t 

($
 M

il
li

o
n

)

R
ep

la
ce

m
en

ts
/U

p
g

ra
d

es
 (

C
ir

cu
it

 M
il

es
)

Projected Circuit Miles Replaced/Upgraded and 

Total Projected Investment ($m)

50 years 60 years 70 years 80 years

Transmission Drivers  

Aging Transmission Will Require Significant Investments 

▀ If all facilities were 
replaced after 50 to 80 
years, investment could 
increase by $5 billion/yr 
over next decade 

▀ The need for 
replacements may 
require: 

− Large upgrades, or 

− Provide opportunities 
for higher capacity 
lines in their place 

Notes: Assumes circuit mile costs equal to those of new lines 

Projected Circuit Miles Replaced/Upgraded and 
Total Projected Investment ($ million) 
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Electricity Sales 

Transmission Drivers  

Electrification of Transportation and Heating 

▀ Utility sales could double by 
2050, even with significant 
distributed PV penetration 

▀ Economy-wide GHG emissions 
reductions could be achieved if 
coupled with clean generation 

▀ Utilities could grow in size and 
relevance, and help decarbonize 
the US economy 

▀ Adoption of highly utilized modes 
of transportation (such as Uber, 
autonomous technology) will 
accelerate adoption of EVs 

Carbon Emissions 

With full electrification: 
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Transmission Drivers  

Main Drivers of Transmission Needs 

▀ Serve growing load 

▀ Generation interconnections 

▀ Local and regional reliability  

▀ Congestion relief 
 

▀ Access to low-cost renewable and clean energy 

▀ Capture renewable energy and fuel diversity 

▀ Help meet regional economic and public policy needs 

▀ Cost reductions offered by better interregional coordination 

▀ Mitigate risks and create valuable options to address 
uncertainties proactively 
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Regional Approaches to  

Transmission Planning 
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Regional Planning 

California and Western Interregional Planning 
  California (CPUC/CAISO) 

▀ CPUC approved Tehachapi ($2B) in 2009 in anticipation 
of interconnecting 4,500 MW of California wind 

▀ CAISO approved 5 policy projects ($400M) in 2012-13 
transmission plan and Delaney-Colorado River ($300M) 
in 2013-14 plan based on broad range of benefits 

▀ CAISO still relies on 33% RPS case for post-2020 studies 

▀ CPUC identified limited near-term need for transmission 
in 2016 RETI 2.0, but more significant long-term needs 

Source: CEC. 

CAISO Approved Transmission Projects 

Western U.S. Interregional Planning Submissions 

  Western U.S. Interregional Planning 

▀ Completing first planning cycle in 2016/17 

▀ Four projects submitted that are primarily intended to 
deliver renewables to the California market  

▀ SWIP North (purple), Cross Tie Project (blue), TransWest 
Express (green), HVDC Conversion Project (red)  
 

 

SWIP North 

Cross Tie 

TransWest  
Express 

HVDC Conversion 
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Regional Planning 

Interior RTOs Plan for Renewable Build Out 

  Midcontinent ISO (MISO) 

▀ Approved 17 MVP projects ($6B) in 2011 with benefit-cost 
of 1.8 – 3.0 that will help access 12,000 MW of wind 
power; second MVP in the works? 

▀ MTEP16 evaluated scenarios with 11–26% RE in 2031 and 
approved $108M line related to wind congestion in MN 

  Southwest Power Pool (SPP) 

▀ Started ITP in 2010 to identify projects based on multiple 
future scenarios and range of economic benefits 

▀ Currently $5.5B in projects in the SPP pipeline 

▀ 2017 ITP10 evaluated scenarios with 3–5 GW of additional 
wind, 2–3 GW solar; identified $200M in projects with 
benefits of 4.3 -  5.3x costs 

  ERCOT 

▀ CREZ projects ($7B) approved in anticipation of accessing 
18,000 MW of wind capacity and completed in 2013  

▀ LTSA uses scenario-based approach to identify long-term 
needs; 2016 study identified large increase in W-E flows 

SPP 2012 ITP10 Portfolio 

MISO 2011 Multi-Value Projects 
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Regional Planning 

Northeastern RTOs Developing New Approaches 
  ISO New England: 

▀ Maine Renewable Integration Study identified two lines ($2B) for delivering 2,000 MW of wind 

▀ Initiated its Public Policy Transmission Upgrade process in 2017, but no need identified 

▀ MA RFP attracted HVDC, AC projects; parallel offshore wind RFP would reduce transmission need 

 

 

 

 

 

 

 

  PJM Interconnection:  

▀ 2016 RTEP included 15,000 MW each of wind and solar based on interconnection queue 

▀ Five projects ($17M) identified in PJM-MISO interregional planning 

 

  New York ISO: 

▀ DPS requested analysis of “public policy 
need” and identified need for $1.2B 
upgrade from Central NY to Hudson Valley 

▀ Also identified need in Western NY for 
delivering additional hydro generation 

▀ Approved $440M upgrade of aging line in 
Northern NY to provide capacity for 
incremental wind and hydro imports 

Source: PJM Interconnection, 2017 
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Improving Transmission Planning Processes 
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Transmission Planning Improvements 

Key Shortfalls in Traditional Transmission Planning 

Three key barriers to identifying and developing the most valuable 
transmission infrastructure investments: 

1. Planners and policy makers do not consider the full range of benefits that 
transmission investments can provide and thus understate the expected 
value of such projects 

2. Planners and policy makers do not account for the high costs and risks of 
an insufficiently robust and insufficiently flexible transmission 
infrastructure on electricity consumers and the risk-mitigation value of 
transmission investments to reduce costs under potential future stresses 

3. Interregional planning processes are ineffective and are generally unable 
to identify valuable transmission investments that would benefit two or 
more regions 

  Additional challenges exist related to regional cost recovery and state-
by-state permitting processes 
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Transmission Planning Improvements 

Well-Planned Transmission Reduces Customer Costs 

▀ SPP: $3.4 billion on transmission projects previously planned are expected to reduce 
customer costs by $12 billion at a benefit to cost ratio of 3.5-to-1 (retrospective evaluation) 

▀ MISO MVP: Previously planned multi-value projects to integrate 40 million MWh of 
renewables and improve reliability provide benefits that exceed costs by factor of 2.6-3.1 

▀ Brattle: Providing access to areas with lower-cost renewable generation that will meet RPS 
and clean energy needs through 2030 has the potential to reduce the combined generation 
and transmission investment needs by $30-70 billion 

▀ Eastern Interconnection States Planning Council: Multi-stage anticipatory planning can 
reduce total generation costs by $150 billion, while increasing interregional transmission 
investments by $60 billion, with an overall savings of $90 billion system-wide 

▀ Eastern Interconnection Planning Collaborative: Combination of interregional 
environmental policy compliance and interregional transmission may offer net savings of up 
to $100 billion in a future with stringent environmental policy goals 

▀ University of Colorado/National Oceanic and Atmospheric Administration: Building more 
robust transmission grid would enable reducing U.S. carbon emissions from electricity sector 
by 80%, saving consumers $47 billion/year at benefit-to-cost ratio of almost 3-to-1. 
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Transmission Planning Improvements 

“Checklist” of Transmission Benefits 

Benefit Category Transmission Benefit (see 2013 WIRES paper) 

Traditional Production Cost Savings Production cost savings as estimated in most planning processes 

1. Additional Production Cost  
    Savings 

a. Impact of generation outages and A/S unit designations 
b. Reduced transmission energy losses  
c. Reduced congestion due to transmission outages 

d. Mitigation of extreme events and system contingencies 

e. Mitigation of weather and load uncertainty  
f. Reduced cost due to imperfect foresight of real-time system conditions  
g. Reduced cost of cycling power plants 

h. Reduced amounts and costs of operating reserves and other ancillary services 

i. Mitigation of reliability-must-run (RMR) conditions 

j. More realistic “Day 1” market representation 

2. Reliability and Resource Adequacy  
    Benefits 

a. Avoided/deferred reliability projects 

b. Reduced loss of load probability or c. reduced planning reserve margin 

3. Generation Capacity Cost Savings 
a. Capacity cost benefits from reduced peak energy losses 

b. Deferred generation capacity investments 

d. Access to lower-cost generation resources 

4. Market Benefits 
a. Increased competition 

b. Increased market liquidity 

5. Environmental Benefits 
a. Reduced emissions of air pollutants 
b. Improved utilization of transmission corridors 

6. Public Policy Benefits Reduced cost of meeting public policy goals 

7. Employment and Economic  
    Stimulus Benefits 

Increased employment and economic activity;  
Increased tax revenues 

8. Other Project-Specific Benefits 
Examples: storm hardening, fuel diversity, flexibility, reducing the cost of future 
transmission needs, wheeling revenues, HVDC operational benefits 

Note: Highlighted (red) benefit metrics quantified in NY transmission benefit study (next slide) 
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Transmission Planning Improvements 

Important to Consider All Transmission Benefits 

  Considering only “traditional” production cost savings likely will miss the 
most significant source of benefits and result in under investment 

▀ Analysis of NYISO upgrades found 7 projects with net benefits (B:C ratio > 1.0) 

▀ Production cost savings only accounted for about 25% of benefits 

▀ Avoiding future upgrades of aging infrastructure played a significant role 

Source: Newell, et al., Benefit-Cost Analysis of Proposed New York AC Transmission Upgrades, Sept. 15, 2015. 
 

Benefit-Cost Analysis of NY AC Transmission Upgrades 



| brattle.com 20 

Transmission Planning Improvements 

Effective Scenario-Based Transmission Planning 

1. Identifying Future Trends, Drivers and Uncertainties 

− Industry experts from within and outside of the power industry 
develop views on a range of future trends, drivers, and 
uncertainties 

2. Developing Future Scenarios 

− Develop but plausible set of future scenarios based on the trends, 
drivers and uncertainties identified 

− Ensure that each scenario is internally consistent and captures a 
sufficiently wide range (but plausible)of future states of the world 

− Distinguish clearly between scenarios and sensitivities 

3. Transforming Future Scenarios into Planning Assumptions 

− Translate the qualitative descriptions of the future scenarios to 
specific assumptions that are used in transmission planning 

4. Simulate the Grid under each Future Scenario 

− Develop power flows for each future scenario 

− Compare the size and timing transmission needs across scenarios 
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Transmission Planning Improvements 

2016 ERCOT Long Term System Assessment 

ERCOT 2016 LTSA Scenarios  10,000 – 25,000 MW 
of retirements 

15,000 – 40,000 MW 
of new additions 

1 – 2 million Gbtu 
of natural gas burn 

Source: ERCOT. 
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Transmission Planning Improvements 

Ineffective Inter-Regional Transmission Planning 

  Divergent criteria result in “least-common-denominator” planning 
approaches create significant barriers for transmission between regions 

▀ Experience in the East already shows that very few (if any) interregional 
projects will be found to be cost effective under this approach 

▀ Multiple threshold tests create additional hurdles 

Planning processes need to be 
improved to avoid this “least 
common denominator” 
outcome by evaluating 
interregional projects based on 
their combined benefits across 
all regions 

 

All Benefits Across All Sub- 
Regions 

 
 
 
 
 
 

Benefits 
Considered 
by Region 1 

Benefits 
Considered 
by Region 2 

Benefits considered in 
Interregional Planning 
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About The Brattle Group 

The Brattle Group provides consulting and expert testimony in economics, finance, 
and regulation to corporations, law firms, and governmental agencies worldwide. 

We combine in-depth industry experience and rigorous analyses to help clients 
answer complex economic and financial questions in litigation and regulation, develop 
strategies for changing markets, and make critical business decisions.   

Our services to the electric power industry include: 

▀ Climate Change Policy and Planning 

▀ Cost of Capital  

▀ Demand Forecasting Methodology 

▀ Demand Response and Energy Efficiency  

▀ Electricity Market Modeling 

▀ Energy Asset Valuation 

▀ Energy Contract Litigation 

▀ Environmental Compliance 

▀ Fuel and Power Procurement 

▀ Incentive Regulation 

▀ Rate Design and Cost Allocation 

▀ Regulatory Strategy and Litigation Support 

▀ Renewables 

▀ Resource Planning 

▀ Retail Access and Restructuring 

▀ Risk Management 

▀ Market-Based Rates 

▀ Market Design and Competitive Analysis 

▀ Mergers and Acquisitions 

▀ Transmission 


