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™ . Assumptions

The root causes of stability constraints are likely to continue for the foreseeable future:
IBR penetration
Remote resource siting
Long-distance transmission lines

ERCOT's current approach to stability constraints in system planning will likely continue to fail to
produce recommended projects to mitigate system risks.

Economic threshold is not met for mitigation, which leads GTCs to remain on the system .

This means system stability challenges, which have been growing in number and complexity in
recent years, are likely to grow more numerous and more complex before any meaningful solution
can be devised and implemented.

ERCOT'’s concerns about the growing complexity of GTCs and GTC impacts on critical operations
planning functions and situational awareness are well founded and should be addressed.

Within the ERCOT stakeholder process, the universe of possible solutions or mitigation strategies is
limited by external rules (PURA and PUC Rule).
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™ 1. Observations

“... GTCs are used to monitor flows between areas of the ERCOT Grid and control those flows
using market-based mechanisms in order to maintain stability and other non-thermal reliability
limits that would not otherwise be considered in market mechanisms.” (emphasis added) [GTC
white paper, p. 1.]

“This translation of non-thermal limits into GTCs, and then the use of market mechanisms to
control the GTCs ensures that the stability and other non-thermal constraints on the system are
managed in an efficient manner.” (emphasis added) [Ibid.]

GTCs are primarily used to manage stability limits but also other forms of non-thermal
constraints. The different types of limits have, “the same underlying conditions, most notably

heavily loaded high-impedance transfer paths,” i.e., a lack of transmission. [Ibid.]

“Most GTC exit alternatives require significant transmission upgrades.” [GTC white paper, p. 9.]
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II. Observations (cont.)

“Operational limits use current system conditions and topology to the extent possible given
available inputs and tools. Since inputs are less certain in the planning timeframe, these
planning studies intentionally are performed using stressed conditions.” (emphasis added) [GTC
FAQs, Answer 5.]

Stability limits arise from inadequate transmission, but we’ve created a feedback loop that
imports the operating environment “workaround” into the planning process which originally
created the need for the workaround. This practice limits our ability to resolve a fundamental
system planning problem through the system planning process.

The end result is a permanent need for “band-aid” solutions in the operating environment.

PATTERN ENERGY PAGE 6



™ 1. options

There are at least 5 options available within the current constraints of external rules to
address stability challenges within the planning process:

Status quo — While maintaining the status quo is not a “do nothing” option (since
ERCOT can continue to improve the tools and processes it uses to manage
GTCs), this approach is not likely to resolve stability limit challenges. It is akin to
treating the symptoms rather than the disease. Some of these improvements are
addressed in the Solar Prime presentation.

Methodology — As noted in the EDFR & Pattern presentation, there is flexibility in
the PUCT rules and the ERCOT market rules to consider additional benefits within
the economic evaluation criteria. This is perhaps the simplest approach to a
solution although stakeholder agreement on which benefits are legitimate and
how to quantify them could be challenging and, in the end, the PUCT must agree
with the analysis.
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U lll. Options (cont.)

Criteria — Stability limits are a reliability problem but ERCOT has not developed a
reliability standard to address its concerns about GTC proliferation and complexity. A
regional standard imposing some limit on total GTCs, GTC “nesting,” or other “bright
line” criteria would provide a backstop for the feedback loop that currently exists in the
economic evaluation process. This would provide an avenue to endorse a particularly
beneficial GTC exit proposal as a reliability, rather than an economic, project.

Process — The current regional planning process as set forth in Protocols Sec. 3.11 and
Planning Guide Sec. 3 and 4 do not fully support all of the options available to the
PUCT for new transmission facility certification.

Possible resolution: ERCOT’s process could be extended to enable the
endorsement of beneficial projects that do not meet the existing strict reliability
criteria or economic threshold but that, nonetheless, could be approved by the
PUCT under existing rules.
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lll. Options (cont.)

As stated in Nodal Protocols Sec. 3, the purpose of the ERCOT regional transmission
planning process is to support the PUCT's certification of transmission facilities.

3.11 Transmission Planning

3.11.1 Overview

(1) Project endorsement through the ERCOT regional planning process is intended to
support, to the extent applicable, a finding by the Public Utility Commission of Texas
(PUCT) that a project is necessary for the service, accommodation, convenience, or
safety of the public within the meaning of Public Utility Regulatory Act, TEX. UTIL.

CODE ANN. § 37.056 (Vernon 1998 and Supp. 2007) (PURA) and P.U.C. SuBsT. R.
25.101, Certification Criteria.
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lll. Options (cont.)

§25.101. Certification Criteria.

(b)

Certificates of convenience and necessity for new service areas and facilities.

&)

Electric transmission line.

(&)

Need:
(6]

(i)

Except as stated below, the following must be met for a transmission line in
the ERCOT power region. The applicant must present an economic cost-
benefit study that includes an analysis that shows that the levelized ERCOT-
wide annual production cost savings attributable to the proposed project are
equal to or greater than the first-year annual revenue requirement of the
proposed project of which the transmission line is a part. Indirect costs and
benefits to the transmission system may be included in the cost-benefit
study. The commission shall give great weight to such a study if it is
conducted by the ERCOT independent system operator. This requirement
also does not apply to an application for a transmission line that is necessary
to meet state or federal reliability standards, including: a transmission line
needed to interconnect a transmission service customer or end-use customer;
or needed due to the requirements of any federal, state, county, or municipal
government body or agency for purposes including, but not limited to,
highway transportation, airport construction, public safety, or air or water
quality.

For a transmission line not addressed by clause (1) of this subparagraph, the
commission shall consider among other factors, the needs of the
interconnected transmission systems to support a reliable and adequate
network and to facilitate robust wholesale competition. The commission
shall give great weight to:

@D the recommendation of an organization that meets the requirement
of PURA §39.151; and/or

(I written documentation that the transmission line is needed to
interconnect a transmission service customer or an end-use
customer.

1

Economic

/ project

2

Reliability
project

3

— Other

project

—
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lll. Options (cont.)
P.U.C. Subst. R. 25.101(h)

(h) Commission authority. Nothing in this section is intended to limit the commission’s
authority to recommend or direct the construction of transmission under PURA §§35.005,
36.008, or 39.203(e).
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U lll. Options (cont.)

PURA Sec. 39.203(e)

(e) The commission may require an electric utility or a transmission and distribution utility to
construct or enlarge facilities to ensure safe and reliable service for the state's electric
markets and to reduce transmission constraints within ERCOT in a cost-effective manner
where the constraints are such that they are not being resolved through Chapter 37 or the

ERCOT transmission planning process. The commission shall require an electric utility or a 4
transmission and distribution utility to construct or enlarge transmission or transmission-
related facilities for the purpose of meeting the goal for generating capacity from Unresolvable

renewable energy technologies under Section 39.904(a). In any proceeding brought under project
Chapter 37, an electric utility or transmission and distribution utility ordered to construct
or enlarge facilities under this subchapter need not prove that the construction ordered is
necessary for the service, accommodation, convenience, or safety of the public and need
not address the factors listed in Sections 37.056(c)(1)-(3) and (4)(E). Notwithstanding any
other law, including Section 37.057, in any proceeding brought under Chapter 37 by an
electric utility or a transmission and distribution utility related to an application for a
certificate of public convenience and necessity to construct or enlarge transmission or
transmission-related facilities under this subsection, the commission shall issue a final
order before the 181st day after the date the application is filed with the commission. If
the commission does not issue a final order before that date, the application is approved.
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U Gaps between ERCOT process and PUCT criteria

CProposed project)

Evaluate need —

Can reliability criteria
violations be resolved
by system dispatch?

l Yes

N “... a transmission line that is

o Recommend . necessary to meet state or

—_ . . 25.101(b)(3)(A)i S "
< reliability project (b)(3)(A)I) federal reliability standards ...

“... the levelized ERCOT-wide
annual production cost savings
attributable to the proposed
Yes . project are equal to or greater
_— Recon.]men.d >7 25-101(b)(3)(A)(|) than the first-year annual
economic project revenue requirement of the
proposed project ...”

Does project meet
economic criteria?

subparagraph, the commission shall consider among other factors,
25.101(b)(3)(A)(ii)] the needs of the interconnected transmission systems to support an

adequate network and to facilitate robust wholesale competition.”
( No project -

l “For a transmission line not addressed by clause (i) of this
No

recommendation

“The commission may require an electric utility ... to construct or enlarge
facilities to ensure safe and reliable service for the state’s electric markets
PURA 39.203(6) and to reduce transmission constraints within ERCOT in a cost-effective

manner where the constraints are such that they are not being resolved
. through Chapter 37 or the ERCOT transmission planning process.”
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U lll. Options (cont.)

Although the economic project evaluation criterion contained in P.U.C. Subst. R. 25.101(d) sets the
threshold for determining need for an economic-driven transmission facility, the statute from which
the rule was derived (as amended by HB 971 in 2011) does not require proposed project to meet
this threshold. It only requires the PUCT to establish economic evaluation criteria and include
findings on any such criteria in an order approving or denying a CCN for a new facility.

PURA Sec. 37.056(d)

(d) The commission by rule shall establish criteria, in addition to the criteria described by Subsection (c), for
granting a certificate for a transmission project that serves the ERCOT power region, that is not necessary
to meet state or federal reliability standards, and that does not serve a competitive renewable energy
zone. The criteria must include a comparison of the estimated cost of the transmission project and the
estimated cost savings that may result from the transmission project. The commission shall include with
its decision on an application for a certificate to which this subsection applies findings on the criteria.
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U lll. Options (cont.)

Resources — At least part of the challenge posed by stability limits is the complexity and
inter-related nature of limits on numerous transmission elements and the iterative nature
of the process used to identify potential solutions. Is it possible that more planning
engineers with more time to run more studies will be able to identify more economic
proposals to mitigate stability limits?

This is an ERCOT management and budget issue and, therefore, not squarely
addressed through the normal stakeholder process. However, stakeholders,
through their segment representatives on the Board of Directors, do have a role to
play in the development of ERCOT’s strategic plan and budgeting process.

If the root causes of stability limits will be with us for the foreseeable future,
supplementing ERCOT'’s resources focused on the problem is probably advisable
no matter which stability limit mitigation options we pursue going forward
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™ V. Next steps

The “5 options” presented herein could perhaps be better categorized as “5 paths” and Pattern
suspects a thoughtful approach to mitigating GTC-related risks may dictate walking multiple paths
simultaneously.
For example, Pattern supports the current ERCOT-sponsored process of stakeholder education
on stability constraints and efforts by Solar Prime and others to improve existing GTC tools,
processes, and market participant communications. This is where we will find the “low-hanging
fruit” for near-term improvements.
Also, Pattern is working with EDFR and others on a proposal to modify the economic evaluation
criteria to include additional benefits related to GTC risk mitigation and plan to bring concepts to
the Nov. PLWG meeting for stakeholder discussion and feedback.

Pattern will also work with APA and others to develop reliability criteria concepts and modified
planning process proposals for stakeholder discussion at the Nov. PLWG.

Because much of the stability analysis process is necessarily restricted from market participant view,
it would be informative to future PLWG discussions for ERCOT to provide a high-level estimate of the
economic costs and value of operational risk for the current trajectory of GTC study, implementation,
and management.
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V. Next steps (cont.)

There may be additional “options” or “paths” worthy of stakeholder exploration, such as re-thinking
the siloed nature of much of the planning process related to generation interconnection. However
PLWG decides to organize this discussion going forward, Pattern welcomes the opportunity to work

with ERCOT, PUCT Staff, and all interested stakeholders on the GTC risk mitigation concepts that
arise through this stakeholder process.
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DISCLAIMER

This confidential presentation contains material non-public information. By accepting this confidential presentation, the recipient
agrees to use any such information in accordance with its compliance policies, contractual obligations, and applicable Laws including
Federal, State, and local jurisdiction securities laws.

These presentation materials may neither be reproduced nor used in whole or in part for any other purpose, nor furnished to any
person without our express written permission. While the information included herein is believed to be accurate and reliable, by
delivery of this presentation, we do not make any representations or warranties, express or implied, as to the accuracy or
completeness of such information. By accepting this presentation, the recipient agrees that we shall not have any liability for any
representation (express or implied) contained in, or for any omissions from, this presentation or any other written or oral
communications transmitted to the recipient.

Certain statements contained in this presentation constitute "forward-looking statements” within the meaning of the Private Securities
Litigation Reform Act of 1995 and "forward-looking information" within the meaning of Canadian securities laws. These forward-
looking statements represent Pattern Energy's expectations or beliefs concerning future events, and it is possible that the results
described in this presentation will not be achieved. These forward-looking statements are subject to risks, uncertainties and other
factors, many of which are outside of Pattern Energy's control, which could cause actual results to differ materially from the results
discussed in the forward-looking statements. The delivery of this presentation shall not, under any circumstances, create the
implication that there has been no change in our affairs after such date. Certain provisions of various agreements may be summarized
in this presentation, but it should not be assumed that the summaries are complete. Such summaries are qualified in their entirety by
reference to the texts of the original documents.

© 2019
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