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Benefit 
Categories
From: J.W. Chang, J.P. 
Pfeifenberger, J.M. 
Hagerty, The Benefits of 
Electric Transmission: 
Identifying and Analyzing 
the Value of Investments, 
WIRES Project, Brattle 
Group, July 2013.
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Source: Chang et al. (from CAISO documentation)

TEAM Methodology
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Estimating Capacity Benefits Resulting from Gen 
Investment Response to Transmission

1. Judgment based on increased transfer capability
2. Market Response modeling

– Assumes competitive markets make capacity decisions
– Assumes risk neutrality
– Assumes efficient transmission pricing
– Can make a big difference in benefits

• NARUC/DOE project
– A. Liu, B.F. Hobbs, J. Ho, J. McCalley, V. Krishnan, M. Shahidehpour, and Q. Zheng, Co-

optimization of Transmission and Other Supply Resources, Prepared for the Eastern 
Interconnection States’ Planning Council, National Association of Regulatory Utility 
Commissioners, Washington, DC, 20 Dec. 2013, pubs.naruc.org/pub/536D834A-2354-
D714-51D6-AE55F431E2AA 5



JHSMINE Stochastic Transmission Planning Model:
• 13 US regions
• Build & dispatch gen; build transmission
• Data from J. McCalley lab (Iowa State U)

Results: 
1.  Gen-Only (with existing grid): $1846B PW

2. Trans-Only (with Gen-Only generation): $1766B
• $19B/$35B trans investment 2010-20/20-30

New Transmission

3.  Co-op Simultaneous: $1679B
• $73B/$44B trans

Savings: $88B Fuel,
$62B Gen Capacity
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Example of Capacity Response/Benefit 
Modeling (Liu, Hobbs et al.)



Insurance Benefit of Transmission:
Consider Short-run Outages, Long-Run Uncertainties 

Base Case

Base Case
2013 Study Cases (4)

Technical Advisory Cases (9)

“Gap” Scenarios (6)
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Deterministic Base Case
Study Case 1: Econ Recovery

Study Case 2: Clean Energy

Study Case 3: Short-term Consumer Costs
Study Case 4: Long-term Societal Costs

Stochastic (5)

Stochastic (20)



Considering Long-Run Uncertainties Changes: 
(1) Benefits of Lines & (2) Optimal Additions

(J.L. Ho, B.F. Hobbs, P. Donohoo-Vallett, Q. Xu, S. Kasina, S.W. Park, and Y. Ouyang, Planning Transmission for 
Uncertainty: Applications and Lessons for the Western Interconnection, Final Report, Johns Hopkins University, 
Prepared for the Western Electricity Coordinating Council, Jan. 2016, www.wecc.biz/Reliability/Planning-for-

Uncertainty-Final-Report.pdf )

21-zone model, Base Case, 
1st stage decisions

21-zone model, 5&20 Scenarios,
1st stage decisions 8

http://www.wecc.biz/Reliability/Planning-for-Uncertainty-Final-Report.pdf


Tentative recommendations on 
policy/reliability lines

• Reliability lines:
– If a firm reliability constraint must be met, benefit 

of a plan =
• cost of the next best alternative 
• plus net market benefits relative to that alternative

– If there are market benefits, reasonable to 
allocate some costs to beneficiaries

• But due to uncertainty in benefit estimates and fairness 
considerations, don’t set that cost allocation = market 
benefits
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Tentative recommendations on 
policy/reliability lines

• Policy lines: calculate & allocate benefits to other regions if they benefit

Region A's Benefits Region A Policy Region B's Benefits Region A Policy
No Policy Policy No Policy Policy

Build? No Line: 0 -100 Build? No Line: 0 20
Line: 10 -60 Line: 5 50

Region B's Consumers Region A Policy
If vertically-integrated in B: No Policy Policy

Build? No Line: 0 20
Line: 5 50

If not vertically-integrated in B: Region B's Consumers Region A Policy
No Policy Policy

(=> need to recover benefits Build? No Line: 0 10
from Region B producers) Line: -5 5
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