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New Conventional Wisdom

• Put a Price on Carbon.

• Promote Energy Efficiency and 
Renewable Supply.

• Provide Bigger and Smarter Grids.
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Old Controversial Wisdom
• Expand Regional Transmission Organizations (RTOs).

– Open Access
– Bid-Based, Security-Constrained, Economic Dispatch

• Adopt Smarter Pricing for Smarter Grids.
– Dynamic Pricing
– Reliability Pricing Impacts 

• Develop Hybrid Transmission Expansion and Cost 
Allocation Framework.
– Regional Scope
– Beneficiaries Pay
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Transmission Expansion
• What to Build? Smart grid, its complements

and its substitutes. Reliability expansion,
economic investments, and green strategies.

• Where to Build? Large scale remote
connections or incremental expansions of the
network. State and federal siting authority.

• Who Pays? Socialize the costs or emphasize
the principle that beneficiaries pay.

• Who Decides? Congress, regulators, system
operators, load serving entities, and merchant
investors. Central planning or a hybrid system.
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Transmission Uncertainty
• “We know where the wind blows. We know where the loads are going to

go. We know absolutely beyond the shadow of a doubt what the RPS
standards are. Yet we want to design these [lines] one at a time and build a
spaghetti network that’s both inefficient and ineffective, where we could just
make the calculation.” Joseph Welch, ITC, in PUF, March 2009, p. 24.

• “In May 2007, the Arizona Corporation Commission unanimously rejected
SoCal Ed’s proposed [line] between Arizona’s Palo Verde hub and Southern
California. … ACC commissioners, in part, were concerned that California
would reap the benefits of Arizona’s generating capacity, while Arizona
ratepayers would be stuck with higher costs.” “Southern California Edison
officials said Friday that the utility will … cease efforts to develop … the
project has become uneconomic. … Changes in the economic picture
include an increase in expected renewable resources, reduced differences
between Arizona and California fuel supplies, and a drop in California
electricity demand, due to the economic downturn, [Pedro] Pizarro said.”
Megawatt Daily, May 18, 2009, p. 7.

What to Build, Where to Build, Who Pays, and Who Decides?
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Transmission Beneficiaries

Market Efficiency Analysis Progress Report, PJM Planning Committee Transmission Expansion 
Advisory Committee, April 18, 2007.

Identifying Beneficiaries

What to Build, Where to Build, Who Pays, and Who Decides?
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Hybrid Transmission Framework
• Some of the requirements of a hybrid system seem clear. Property rights

must be defined for the transmission investor. Cost allocation must follow
the beneficiary pays principle. Decisions should defer to market choices
when there is no compelling evidence of a market failure. There must be a
mechanism to separate cases where regulated investments mandates
would be appropriate from those where market choices should prevail.

• “The proposed cost allocation mechanism is based on a ‘beneficiaries pay’
approach, consistent with the Commission's longstanding cost causation
principles. … Beneficiaries will be those entities that economically benefit
from the project, and the cost allocation among them will be based upon
their relative economic benefit. … The proposed cost allocation mechanism
will apply only if a super-majority of a project's beneficiaries agree that an
economic project should proceed. The super-majority required to proceed
equals 80 percent of the weighted vote of the beneficiaries associated with
the project that are present at the time of the vote.” New York Independent System Operator,
Inc Docket No. OA08-13-000, “Order No. 890 Transmission Planning Compliance Filing,” Cover Letter Submitted to Federal Energy
Regulatory Commission, December 7, 2007, pp. 14-15.

What to Build, Where to Build, Who Pays, and Who Decides?
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Expansion Cost Allocation
• Beneficiary Pays

– Gold Standard: Net Benefits > Total Cost
– Cost Sharing: Commensurable with Benefits
– Compatible with Larger Market Design 

• Ex ante
• Net Benefits = Change in Expected Social Welfare

– Counterfactual
– Uncertainty

• Approximations
– Reliability
– Economic
– Policy

What to Build, Where to Build, Who Pays, and Who Decides?
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Transmission Cost Allocation
• Beneficiary Pays

– “The cost of transmission facilities must be allocated to those within the 
transmission planning region that benefit from those facilities in a manner that is 
at least roughly commensurate with estimated benefits.” (NOPR, p. 91)

• Ex ante evaluation of benefits and beneficiaries
– “Those that receive no benefit from transmission facilities, either at present or in 

a likely future scenario, must not be involuntarily allocated the costs of those 
facilities.” (NOPR, p. 91)

– “For example, a postage stamp cost allocation method may be appropriate 
where all customers within a specified transmission planning region are found to 
benefit from the use or availability of a facility or class or group of facilities (e.g., 
all transmission facilities at 345 kV or higher), especially if the distribution of 
benefits associated with a class or group of facilities is likely to vary considerably 
over the long depreciation life of the facilities amid changing power flows, fuel 
prices, population patterns, and local economic developments.” (NOPR, p. 94, 
emphasis added)

• Implementation Challenge
– Determine if benefits exceed costs
– Estimate shares of benefits for cost allocation

What to Build, Where to Build, Who Pays, and Who Decides?
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A Stylized Investment Case

P

Q

Demand

P

Q

ExportsSupply

P

Q

Demand

qc

Supply

Imports

Export Region Import Region

Transmission Between Regions

Illustrate benefits for this reduced model



11

Parsing the Expansion Benefits
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Transmission Expansion Benefits
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Cost Benefit Test
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Benefit Shares and Cost Allocation 

P

Q

Exports

ImportsTransmission 
Capacity

A

B

C

D
E

F

G

H

Strict Merchant Case
Transmission Rights=100%
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Typical Cases: Natural Advantages
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G >TC> B,F,D,H
Strict merchant is easy

Expansion Total Cost (TC) Allocation
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B+D+F+H> G >TC
Core is large
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Unpacking Reinforces Natural 
Advantages
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Gains >> Net Benefits implies core coalition.
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Transmission Cost Allocation

• Challenge
– Determine if benefits exceed costs

• Precision not required
• Standard methods provide a good approximation
• Regulators apply gold standard

– Estimate shares of benefits for cost allocation
• Expected shares ex ante
• Shares of benefits easier to estimate than exact 

benefits 

What to Build, Where to Build, Who Pays, and Who Decides?
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