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Natural Gas Curtailment Risk Study — Scope &
Approach
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Various Data Sources Were Explore to Identify
Generation Loss Due to Natural Gas Curtailments
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Review of Historical Natural Gas Curtailment
Events - Freezing Weather Most Common Cause

Gas CurtailmentIncidents & Causes
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Review of Natural Gas Infrastructure — Generators
Demonstrate Redundancy Of Natural Gas Supply

Natural Gas Pipelines Serving ERCOT Electric Generators
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Pipeline Capacity as % of Peak Needs for ERCOT Generators
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Analysis of Curtailment Scenarios — Risk of
Generation Loss is Highest for Freezing Weather

Probability for Loss of ERCOT Gas-Fired Generation
During a Given Winter (Dec-Jan-Feb)
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Dec 1983 Was Distinguished as ERCOT’s Longest Sub-
Freezing Event (Most Consecutive Days) Since 1950

ERCOT North Central Weather Zone (DFW)
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Impact of December 1983 Cold Weather Event
on ERCOT’s Current Generation Capacity

o Application Of December 1983 Estimated Aggregate Loss of Generation Capacity with Progression of
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Gas Curtailment Observations & Lessons Learned

e Data availability

Documented gas curtailments outside of contractual agreements were relatively
rare - most events reviewed appeared to be contractually permitted

ERCOT’s operator logs were most directly applicable of the various primary data
sources reviewed

There was limited overlap between curtailment or disruption data available
through natural gas focused and power focused entities:

NETL and other sources of curtailment data from power focused entities
placed limited or no emphasis on capturing or reporting the natural gas fuel
aspect of recorded events — natural gas curtailment was inferred in most cases

Pipeline electronic bulletin boards and other natural gas focused sources in
turn did not capture impacts of gas curtailment events on electric generators
in detail — impact was inferred where possible




Gas Curtailment Observations & Lessons Learned

e Nature and impact of historical events reviewed

The majority of gas curtailments appear to be winter events associated with
freezing weather

Physical disruption of upstream supply and/or contractually permitted
curtailments triggered by cold weather

Some secondary effects from tropical cyclones (hurricanes, tropical storms or
tropical depressions)

Very few and isolated incidents of curtailments related to pipeline operations
Pigging
Line rupture




Gas Curtailment Observations & Lessons Learned

e Best practices and lessons to be learned

Market liquidity and commercial agreements appear to largely be effective in
procuring natural gas supply for electric generators

Survey responses indicate that a sample of electric generators in DFW area
have entered into contractual agreements that allow curtailment of their
natural gas supply in the event of extreme cold weather

The relatively small number of curtailment events outside of contractual
agreements that were identified indicate flexibility in the natural gas market
to obtain supply without firm contracts in most cases

Switching to oil was observed in historical data as a mitigation measure when gas
curtailments were in effect due to contractual terms; the economics of switching
may place restrictions on the ability to switch to oil going forward.

Connectivity to multiple pipelines or to storage facilities would provide fuel-
supply redundancy for generators when curtailed by one pipeline

Majority of ERCOT generators reported interconnects with multiple pipelines
and access to pipeline capacity in excess of their peak needs




Gas Curtailment Observations & Lessons Learned

e Best practices and lessons to be learned
Increased coordination between natural gas and power industry regulating
agencies could help ensure cross-capture of information as the role of natural
gas as a fuel source for power generation continues to grow
If ERCOT is expected to monitor fuel impacts on the reliability of the electric grid,
better data capture of curtailment incidents is needed

ERCOT Operator logs
Training of ERCOT Operators to better recognize names and locations of
gas pipelines and gas utilities

Annual reporting by generators to ERCOT
Inclusion of gas-delivery issues as a regular report element

Continue to improve ERCOT coordination with RRC
Fostering of communication pathways and reports for gas-delivery
incidents affecting power-generation facilities

In addition to cost considerations, contractual agreements that require
curtailment of gas supply to generators or mandatory curtailment policies as
defined by the TRRC could inhibit a power generator’s ability and motivation to
acquire firm gas supply. Review of these agreements and policies could help
determine whether new policies or regulations are required to increase the
reliability of ERCOT generation




Black & Veatch Statement

e This report was prepared for Client by Black & Veatch Company (“B&V”) and is largely based on information not within the
control of B&V. As such, B&V has not made an analysis, verified, or rendered an independent judgment of the validity of
the information provided by others, and, therefore, B&V does not guarantee the accuracy thereof.

¢ In conducting our analysis and in forming an opinion of the projection of future operations summarized in this report, B&V
has made certain assumptions with respect to conditions, events, and circumstances that may occur in the future. The
methodologies we utilize in performing the analysis and making these projections follow generally accepted industry
practices. While we believe that such assumptions and methodologies as summarized in this report are reasonable and
appropriate for the purpose for which they are used; depending upon conditions, events, and circumstances that actually
occur but are unknown at this time, actual results may materially differ from those projected.

e Use of this report, or any information contained therein, shall constitute the user’s waiver and release of B&V and Client
from and against all claims and liability, including, but not limited to, any liability for special, incidental, indirect or
consequential damages, in connection with such use. In addition, use of this report or any information contained therein
shall constitute an agreement by the user to defend and indemnify B&V and Client from and against any claims and
liability, including, but not limited to, liability for special, incidental, indirect or consequential damages, in connection with
such use. To the fullest extent permitted by law, such waiver and release, and indemnification shall apply notwithstanding
the negligence, strict liability, fault, or breach of warranty or contract of B&V or Client. The benefit of such releases,
waivers or limitations of liability shall extend to B&V and Client’s related companies, and subcontractors, and the
directors, officers, partners, employees, and agents of all released or indemnified parties. USE OF THIS REPORT SHALL
CONSTITUTE AGREEMENT BY THE USER THAT ITS RIGHTS, IF ANY, IN RELATION TO THIS REPORT SHALL NOT EXCEED, OR BE
IN ADDITION TO, THE RIGHTS OF THE CLIENT.”

e Readers of this report are advised that any projected or forecasted financial, operating, growth, performance, or strategy
merely reflects the reasonable judgment of B&V at the time of the preparation of such information and is based on a
number of factors and circumstances beyond our control. Accordingly, B&V makes no assurances that the projections or
forecasts will be consistent with actual results or performance. To better reflect more current trends and reduce to chance
of forecast error, we recommend that periodic updates of the forecasts contained in this report be conducted so more
recent historical trends can be recognized and taken into account.

e Any use of this report, and the information therein, constitutes agreement that: (i) B&V makes no warranty, express or
implied, relating to this report, (ii) the user accepts the sole risk of any such use, and (iii) the user waives any claim for
damages of any kind against B&V.
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