The Public Utilities
s/ Commission of Ohio Ohio’s One-Stop Utility Resource

An Essential Attribute: Facilitating
A Transition to Efficient Markets

Commissioner Paul A. Centolella
Public Utilities Commission of Ohio

PJM Long Term Capacity Issues Symposium
January 26, 2010



The Public Utilities
ommission of Ohio Ohio’s One-Stop Utility Resource

Capacity Market Origins & Issues

e What should be the forward capacity obligation for
consumers in markets with variable prices?
— Not a meaningful question in normal efficient market
— Capacity Obligations were a response to “Missing Money Problem” —
Resulting from Assumption Demand would Not Respond to Prices '
 Tipping Point: Expansion of Demand Response, Investments in
Smart Grid & AMI, & Development of Dynamic Retail Pricing
— Key Question: Will current capacity markets support this transition to
more efficient markets?

“Capacity markets should diminish in importance to the extent energy markets in the
future prove capable, standing alone, of offering adequate assurance of reliability.”
- PIM Interconnection, LLC, 115 FERC {(2006) at. P. 170-71.
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Ohio’s Electricity Statute

» State Policy to Encourage AMI & Time Differentiated Pricing
» Single Issue & Incentive Ratemaking for Grid Modernization
* Ohio Peak Demand Reduction Standard: 7.75% by 2018

» Ohio Electric Efficiency Standard: 22%+ Reduction by 2025

Ohio Demand Forecast: Impact \ Ohio Energy Forecast: Impact of \
of Peak Demand Standard Energy Efficiency Standard
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Implied Value of Capacity

Optimal Investment: Marginal Cost = Value of Lost Load

= Net CONE (S/MW Year) / LOLE / Duration of Avoided Interruption
(Hours /Year) = VOLL

Implied Value Of Lost Load in RPM

= RTO Net CONE: $94,283 / LOLE of 0.1 / 5 hours Interruption =
5188,566/MWh

Impact of Resource Adequacy Requirement on SAIDI (System
Average Interruption Duration Index)

= LOLE * Event Duration (Hours /Year) * Individual Customers Impacted
(% per Hour) * Minutes / Hour = SAIDI Reduction

Implied SAIDI for 1-in-10 Year LOLE
= LOLE: 0.1 * 5 hours * 4% * 60 minutes = 1.2 Minutes per Year
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Value of Lost Load

Median Outage Cost » Midwest ISO VOLL Estimates
45,000 a2, » Consistent with 70+ N. America & UK Estimates
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Customer Level Reliability: SAIDI *
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m SAIDI Excluding Major Events m SAIDI Including Major Events

* Major Events include impacts of Hurricane lke on Ohio EDUs .
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Current Capacity Model: Barriers to
Development of an Efficient Market

Lack of Peak Price Transparency subsidizes Uneconomic & increasingly
Unaffordable Investment

Uncertainty impacts Long-term Contracting for New Capacity

— Capacity revenues are sensitive to administratively determined, forecast
inputs to capacity market structure & requirements

Failing to Effectively Price Scarcity & Capping the ability of Demand to set
Prices Mutes Time- & Location-specific Efficiency Incentives

Historically Based Forecasts force LSEs to Carry Capacity for Demand that
Not present at Higher Energy & AS Prices

— Undermines Business Case for AMI & Threatens Smart Grid Investments

One-size Fits All Capacity Obligation Precludes Individual Consumer Choice
& the Opportunity to Reveal Consumer Preferences
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Transitioning to an Efficient Market

« Dynamic Retail Pricing Makes Resource Adequacy a Private Good °
— Under old Common Pool Resource model, question was: What is the right amount of capacity?
— Private Good question is: What price hedges are appropriate for risk profile of specific consumers?

Essential PJM Market Reforms ©

* Forecasts: Demand Response Curves based on
Statistical Relationship Between Price & Demand

e Scarcity Pricing: Operating Reserve Demand 6 ina R D dc \
Curve based on Value of Reserves to Consumers perating Reserve Demana Curve
VOLL
— Minimum reserve price should be sufficiently high to 4
elicit voluntary reductions

Minimum Reserves
e Synchronizing Capacity and Scarcity Pricing

— Generation Committed pursuant to its Capacity
Obligation Should Not Also Benefit from Scarcity
Price

Price (S/MWh)

Value of Expected Unserved Energy

/

— To the extent Load has Paid for Capacity, it is
Hedged & Should Not also Pay Scarcity Prices

/’

Quantity (ny

— Load should have Option to Hold Capacity in Excess
of any Obligation for Residual Firm Demand

 Emergency Procedures: Non-discriminatory
Curtailment based on relative Capacity Deficiency
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lllustrative Transition to Efficient Market’

Capacity Prices Required To Attract New CTs
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