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Study Purpose and Background

e Several new regulations have been proposed or
finalized since ERCOT conducted its last major
study of the potential impacts of environmental
regulations in 2011.

In combination, these rules appear to have the
potential to have a significant impact on grid
resources.
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Study Process Overview

* Reviewed proposed and finalized environmental
regulations

— Discuss with staff of the Texas Commission on
Environmental Quality, United States Environmental
Protection Agency, and knowledgeable stakeholders

e Conducted a survey of resource owners in ERCOT
— Status of existing environmental controls
— Unit emissions rates

— Current compliance strategies
— Potential by-unit impacts of environmental regulations

« Conducted system grid simulation modeling to
analyze potential near-term and long-term impacts
to grid reliability
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Environmental Reqgulations

 There are several proposed and recently finalized environmental
regulations that could impact grid reliability in ERCOT:

Cross- Mercury
State Air and Air Regional Clean
Pollution Toxics Ash Haze Water Act Clean
Rule Standards  Disposal Federal Section Power
(CSAPR) (MATS) Rule Plan 316(b) Plan

Costs to:

Coal units =—=—>» 0 0 0 . 0 .
N I
et @ S

Compliance  January 2015  April 2015  July 2015-2018*  2018-2020** 2018-2022 2020-2029; 2030

Date: . . .
Addresses Sets limits on Places Requires Requires Sets carbon

cross-state air hazardous air  requirements controls on air  controls to limit dioxide
pollution pollutant on disposal of emissions to impacts to emissions
through a cap- emissions at coal ash improve aquatic life at limits for
and-trade power plants visibility in cooling water  existing units
program national parks intake
structures

Color key: No or low costs O Moderate costs . High Costs

*Longer timeframes for facilities required to close. Does not include the proposed Steam Electric Effluent Limitation Guidelines (ELG) rule.
**Subject to timing of final rule
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Current ERCOT Fleet

ERCOT Generation Capacity by Fuel
(GW and %)

Nuclear

5GW Coal Capacity by Age and Controls
6%

Other/ \

1GW
1%

Effective December 2014
(Private Use Network capacity not included)
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® Scrubber and SCR/SNCR M Scrubber only
m SCR/SNCR only m No scrubber or SCR/SNCR

/i = SCR = Selective catalytic reduction
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Generator Survey Results

e CSAPR: More than half of coal capacity
predicted some action necessary for
CSAPR compliance.*

— Most natural gas units did not anticipate ERCOT Coal Capacity MATS Compliance
that compliance actions would be required. Status
MATS: Most coal units reported
compliance strategies.

— Many had not yet implemented
modifications at time of survey.

— Several units have obtained extensions
from TCEQ.
Ash disposal rule: Many coal units o _ _
Compliant with Projected to be Granted/Applied for
rep_orted they WOUId need to take some existing controls compliant by Compliance
action to comply.** 04/2015 Extension

CWA 316(b): 43 units (14,200 MW)  MATS Compliance Status _
reported they may need to make W Control Technologies Installed %t Modifications Pending
modifications for compliance.

Regional Haze & Clean Power Plan:
Survey responses indicated unit

emissions rates and installed controls.***
*The survey was distributed prior to the U.S. Court of Appeals ruling granting EPA’s motion to lift the stay on CSAPR in October 2014.
**The survey was distributed prior to the publication of the final coal ash disposal rule in December 2014.

***Due to the timing of the Regional Haze proposal (November 2014) and the uncertainty of compliance options for the Clean Power Plan,
it was not possible to ask more specific questions about unit compliance strategies for these regulations at the time of the survey.
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Simulation Methodology

 Used ERCOT stakeholder-vetted methodologies consistent with ERCOT'’s
Long Term System Assessment (LTSA)

Modeled six scenarios:

Regulations Included in Scenario
Scenario CSAPR Regional Haze CPP

1. Baseline

2. CSAPR Limits

3. CSAPR Limits and Regional Haze v v

4. CSAPR and CO, Limits v v
5. CSAPR Prices and $20/ton CO, Price v v
6. CSAPR Prices and $25/ton CO, Price v v

Modeled Regional Haze by adding costs of scrubber retrofits for affected
units

Modeled Clean Power Plan as a limit and as an emissions fee

— Scenario with emissions limit allows model to select the most cost-effective way
to achieve compliance, similar to EPA’'s methodology

Scenarios with emissions fees simulate a potential approach to achieve
compliance, and allow an initial assessment of likely increases in wholesale

power prices
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Grid Simulation Results

)

ERCOT study results with ERCOT study results with Clean
Regional Haze Implementation Power Plan Implementation

* 3,000 to 8,500 MW of  Up to 9,000 MW of coal
coal unit retirements over unit retirements by 2022

next 5 to 7 years « 33,000 MW total

r 3 bl ty |
Regional Haze Affected Units in ERCOT Hliomeh S

Power Plan

Monticello 3 * |ncludes more than
15,000 MW in

— renewable capacity
Lake1,2,3 additions, most of which

IS solar
4
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Possible Grid Impacts

« Resource Adequacy: If future unit retirements occur without
sufficient notice for the market to respond with new investment,
there could be periods with reduced reserve margins and increased
risk of system scarcity events.

Transmission Reliability: The retirement of legacy units may
result in localized transmission constraints that may affect

transmission reliability and grid congestion.
— Transmission improvements require four to five years for planning, routing
approval and construction.
— Reliability-Must-Run contracts may not be an option if units are retired for
environmental compliance reasons.

Renewables Integration: While ERCOT has been very successful
at integrating renewable generation, grid operations with the levels
of renewables seen in future scenarios will be a challenge. At high
levels of renewable penetration, any must-take requirements on
renewable output to achieve environmental compliance goals could
affect grid reliability.
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