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What Started It All

Evaluate whether additional 

service are needed for 

reliability in the ERCOT power 

region while providing adequate 

incentives for dispatchable 

generation

Determine the quantity and 

characteristics necessary to 

ensure appropriate reliability 

during 

Extreme heat and extreme cold 

weather conditions During times 

of low non-dispatchable power 

production in the power region

Procure on a “competitive basis”

Include “appropriate penalties 

for failure to provide the 

services”
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Reform the Texas Way
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Multiple Options Evaluated

Energy-Only Bilateral Capacity Market Centralized Capacity Market

Performance Credit Mechanism Dispatchable Portfolio Standard Backstop

Winner: PCM
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 Determines the quantity of “performance credits” that are needed to achieve a reliability standard 

(e.g., 0.1 days/year loss of load expectation)

• This value is calculated by summing the marginal ELCC megawatts for all resources on the system for a system that 

exactly meets the reliability standard

 In practice, this value will be very close to gross load + operating reserve requirements during 

hours of highest reliability risk (typically peak net load hours) across a wide range of years

Step 1: Determine Quantity Requirement
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 Retroactively determines the hours of highest reliability risk – calculated as the hours with 

lowest incremental available operating reserves

 The sum total of performance credits produced by all resources forms the vertical supply curve 

that is used in the retroactive settlement process

Step 2: Determine PC Hours

performance credit hours

Availability during 

performance credit 

hours generates 

performance credits 

for resources

Demand during 

performance credit 

hours generates 

performance credit 

obligation for loads
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 While there are many potential configurations of 

a sloped demand curve, it should seek to 

achieve the following objectives:

• It provides sufficient revenues to induce entry into the 

market required to achieve the target reliability standard

• Be “self-correcting” to align with supply/demand 

principles

• Provide some level of price stability

 In mild years that do not yield actual physical 

scarcity, the performance credit demand curve 

will still send a price signal to resources for 

performance as if they had been needed for 

reliability

• The presence of additional resources on the system will 

reduce the frequency of actual physical scarcity

Step 3: Clear the Market
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Supply Curve
total quantity of 

PCs generated by 
resources

Market Price of PC

Demand Curve
administratively 

determined to 
yield target 

reliability and 
price 

stability

Price Cap

Dynamic based on energy prices (i.e. 

net-CONE) and legislative cost cap
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PCM Impact on Portfolio and Reliability

System ReliabilitySystem Portfolio
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5,630 MW 
deficit relative to 

0.1 LOLE standard

6,870 MW 
deficit relative to 

0.1 LOLE standard

Other

Battery

Solar

Wind

Nuclear

Coal
+

Gas

Energy-

Only

LSERO & 

FRM

PCM BRS DEC DEC/BRS 

Hybrid

Energy-

Only

LSERO & 

FRM

PCM BRS DEC DEC/BRS 

Hybrid

+5,630 

MW gas

+5,630 

MW gas

+5,630 

MW gas

-1,600

MW gas

+5,270 

MW gas

All market designs that target a specific reliability standard (0.1 days/year loss of load expectation) 

result in an increase in the quantity of natural gas resources on the ERCOT system
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PCM Impact on System Costs

System Cost Variability [1]System Costs
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90th 

Percentile

Weighted 

Avg.

10th 

Percentile
[1] Voluntary hedging by LSEs can mitigate exposure to volatility

Market designs that improve reliability (LSERO, FRM, PCM, BRS) increase costs between $360 

million to $460 million per year. While average costs are similar across all designs, the year-

to-year variability of system costs differs across designs. Results are robust to key 

uncertainties including renewable buildout and natural gas prices.
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Qualitative PCM Assessment

 LSERO FRM PCM BRS DEC

Market Power Risk
Moderate Market Power 

Risk
Low Market Power Risk Low Market Power Risk Low Market Power Risk Low Market Power Risk

Market Competition & 

Efficiency
Most Competitive Most Competitive Neutral Least Competitive Least Competitive

Implementation Timeline
Long Implementation 

Timeline

Long Implementation 

Timeline

Long Implementation 

Timeline

Short Implementation 

Timeline

Moderate Implementation 

Timeline

Administrative Complexity High Complexity High Complexity High Complexity Low Complexity Moderate Complexity

Performance Incentives 

and Penalties

Strong Performance 

Incentives

Strong Performance 

Incentives

Strong Performance 

Incentives

Moderate Performance 

Incentives

Weak Performance 

Incentives

Ability to Address Extreme 

Weather Events

Most Potential to Address 

Extreme Weather

Most Potential to Address 

Extreme Weather

Moderate Potential to 

Address Extreme Weather

Moderate Potential to 

Address Extreme Weather

Least Potential to 

Address Extreme Weather

Cost and Revenue Stability
More stable costs and 

revenues

More stable costs and 

revenues

Moderately stable costs 

and revenues

Less stable costs and 

revenues

Less stable costs and 

revenues

Load Migration
Moderate ability to 

address load migration

Strong ability to address 

load migration

Strong ability to address 

load migration

Strong ability to address 

load migration

Strong ability to address 

load migration

Demand Response 
Strong signals for 

demand response

Strong signals for 

demand response

Strong signals for 

demand response

Strong signals for 

demand response

Strong signals for 

demand response

Prior Precedent Significant precedent Significant precedent No prior precedent Moderate precedent No prior precedent
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Key Outcomes from 2023 Texas Legislative Session

Source: 

Advanced Energy United, https://blog.advancedenergyunited.org/lone_star_showdown

Directs 

PUCT to 

implement 

PCM with a 

$1 billion 

cost cap

Establishes 

firming 

requirement

s for 

renewables

Most 

distortionary 

and anti-

renewable 

measures 

stalled in 

legislature

https://blog.advancedenergyunited.org/lone_star_showdown
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 Implementing the Performance Credit Mechanism (PCM) design 

will require a number of key parameter decisions and analytical 

processes

Where Does it Go From Here?

Key Decisions

 Determine reliability standard

 PCM definition (annual vs. seasonal, how many hours, 

etc.)

 Determine PCM demand curve (i.e. the price of 

performance credits at different levels of surplus/excess)

• How to incorporate legislative cost cap? How to make dynamic with 

energy market (i.e. net-CONE)

Key Analytical Processes 

 Develop a reliability model to determine PCM requirement 

and demand curve



Thank You

Zachary Ming, Director

zachary.ming@ethree.com 

44 Montgomery St, Suite 1500

San Francisco, CA 94107
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 In actuality, this step will occur before the compliance year, based on expectations of how the 

retroactive settlement process will clear

 Participation in the forward reliability market is voluntary for LSEs

 Generators must “offer” into the forward market in order to produce performance credits during 

the compliance period, but clearing is not mandatory

Voluntary Centrally-Cleared Forward Market

Demand Curve
Voluntary offers from 

LSEs to buy PCs

Supply Curve
Voluntary offers from 

generators to sell PCs
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cleared 

quantity

clearing price

 An LSE that clears in the forward market 

pays the forward clearing price and has 

settled its obligation to purchase 

performance credits in the retroactive 

settlement process

 A generator that clears in the forward 

market must produce performance credits 

equal to what it sold or purchase 

performance credits in the residual market 

to cover any deficiency
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 The Performance Credit Mechanism (PCM) design is a novel market design construct that was developed 

through this process

 The PCM market design is a new construct that works in concert with the existing energy market and does not 

replace it or change any of its existing mechanisms

How Does the Performance Credit Mechanism Work?

Forward-looking 

requirement 

assessment

Sloped demand 

curve for retroactive 

settlement process

Retroactive 

settlement process

Voluntary centrally-

cleared forward PC 

market

PUCT/ERCOT 

determines the quantity 

of performance credits 

that are needed to 

achieve a reliability 

standard (e.g., 0.1 

days/year loss of load 

expectation)

PUCT/ERCOT develops 

a “demand curve” that 

sets the price of 

performance credits. All 

transactions in retroactive 

settlement process occur 

at this price 

Generators that are 

available during the 

hours of highest 

reliability risk (e.g., 30 

hours/year) are awarded 

performance credits; 

Load-serving entities 

must purchase 

performance credits 

based on their load 

during these same hours

Load-serving entities and 

generators may offer to buy 

or sell performance credits 

through a centrally-cleared 

forward market. 

Participation by generators 

is a pre-requisite to be 

eligible to produce 

performance credits

1 2 3 4
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