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I Overview

 (Current status
* Next steps
 Future milestones

 There are many references to “Key Principles” (KPs).

— KPs are high level design elements upon which ERCOT
engages stakeholders before writing detailed Nodal Protocol
Revision Requests (NPRRS).

— KPs are intended to advance NPRR discussion on details and
minimize any high level re-design of Real-Time Co-optimization
(RTC) prior to implementation.
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Commission Instructions on RTC

. Commission instructions in Project No. 48540
—  48540-60, Memorandum by Chairman Walker (June 26, 2019)
— June 27, 2019 Open Meeting
—  48540-62, ERCOT's Letter to Commissioners Re RTC Project Timelines (July 17, 2019)
— July 18, 2019 Open Meeting

. Ancillary Services Demand Curves (ASDCs)
—  Curves should follow current Operating Reserve Demand Curve (ORDC) parameters
—  See KP1.1 - Ancillary Service Demand Curves and Current Market Price Adders

. System-Wide Offer Cap (SWCAP) and Power Balance Penalty Curve (PBPC)
—  Set SWCAP to $2,000 per MWh
—  Set Max ASDC to $9,000 per MWh
—  Set Value of Lost Load (VOLL) to $9,000 per MWh
—  Prices shall be capped at $9,000 per MWh, exclusive of congestion costs
—  Low System-Wide Offer Cap (LCAP) will apply if necessary
—  See KP1.2 - System-Wide Offer Cap and Power Balance Penalty Curve

. Ancillary Service (AS) Offers
—  Creation of proxy AS Offers if qualified and available but not offered
—  See KP1.3 - Offering and awarding of Ancillary Services in Real-Time

. Suite of AS Products

— Al AS products finalized with the approval of NPRR863, Creation of ERCOT Contingency Reserve Service and Revisions
to Responsive Reserve

—  See KP2 - Suite of Ancillary Service Products

. Day-Ahead Market (DAM)
—  Commission advised against the addition of DAM enhancements that could jeopardize the RTC delivery timeline
—  See KP5 - Day-Ahead Market consideration (Note: moved to KP8, out-of-scope items)
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http://interchange.puc.texas.gov/Search/Documents?controlNumber=48540&itemNumber=60
http://www.adminmonitor.com/tx/puct/open_meeting/20190627
http://interchange.puc.texas.gov/Search/Documents?controlNumber=48540&itemNumber=62
http://www.adminmonitor.com/tx/puct/open_meeting/20190718
http://www.ercot.com/content/wcm/key_documents_lists/144694/863NPRR-29_Board_Report_021219.doc

Update on Current Status

« There was significant effort in 2019 to support RTC concept
development.

« The RTC Task Force (RTCTF) & Technical Advisory Committee
(TAC) have focused on delivering ERCOT’s KPs.1

« As of Nov. 20, 2019, TAC has endorsed 51 of the 66 KPs (77%).

— Separately, there are 17 reporting and compliance design elements
that were recently initiated.

« All design items are in flight for consideration at the final three
RTCTF meetings; at this point, all ERCOT proposals are under
review.

— This reflects a tight schedule, but there is focus and support to finish
on time for the February 2020 ERCOT Board meeting.
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'Progress on KPs may be tracked at: http://www.ercot.com/content/wcm/key _documents_lists/179213/Discussion_Points_and_Issue_Tracking_120419.xlsx



http://www.ercot.com/content/wcm/key_documents_lists/179213/Discussion_Points_and_Issue_Tracking_120419.xlsx

Next Steps

« TAC serves as the stakeholder body that reviews and endorses
RTC KPs.

« Final TAC endorsement of RTC KPs is expected on Jan. 29, 2020.
This will include a consolidated package of RTC KPs and a full
record of TAC votes.

« All RTC KPs are on track for ERCOT Board endorsement on
Feb. 11, 2020.
— Any stakeholder who is opposed to an RTC KP may request ERCOT

Board consideration in accordance with Section VIII of the ERCOT
Board Policies and Procedures.

 Following ERCOT Board endorsement of RTC KPs, ERCOT will
develop applicable NPRRs and corresponding impact analyses.
ERCOT expects to share RTC NPRRs with stakeholders in
March 2020.
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http://www.ercot.com/content/wcm/key_documents_lists/88679/Board_Policies_and_Procedures__eff_04.09.2019_.pdf

IFuture Milestones

 Upon completion of RTC KPs and ERCOT'’s initial delivery of draft NPRRs, 2020

milestones are as follows:

Q2—Q4 Stakeholders will consider NPRRs based on RTC KPs.
NPRRs will be vetted through stakeholder process (PRS, TAC, Board).
RTCTF will meet regularly with stakeholders to address issues, comments, and finalize NPRRs.
Milestone: Nov. 11, 2020, PRS approval
Milestone: Nov. 18, 2020, TAC approval
Milestone: Dec. 10, 2020, Board approval

» These milestones support the current goal to finish requirements for RTC by Q1 2021,
with an implementation goal of 2024 in conjunction with the EMS upgrade, as
documented in PUC Project No. 41837, PUCT Review of RTC in the ERCOT Region.

ercot>

ERCOT Public

2019 2020 2021 2022 2023 2024 2025
EMS Upgrade Y
RTCTF
Principles
Develop
NPRR(s)
Impact
Analysis _ Stabilzstion
RO R RTC Implementation of RTC with EMS "////



http://interchange.puc.texas.gov/Search/Filings?UtilityType=A&ControlNumber=41837&ItemMatch=Equal&DocumentType=ALL&SortOrder=Ascending

IAdditionaI Commission Action will be Needed

« PUC Subst. R. 25.505, Reporting Requirements and the Scarcity
Pricing Mechanism in the Electric Reliability Council of Texas Power
Region, will require madifications to bring Commission rules
regarding SWOC and LCAP into alignment with Commission RTC
Instructions and NPRRs associated with the implementation of RTC.
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Additional Materials
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Status of Key Principles

Key Principle

Related Principle
" N Concepts Approved by . Estimated Final Meeting
Decision Points and Issues for Developing Principle Concepts |[Presented to the RTC Task Cunc.epts |.Jnd_er Dicussion TAC (Y,with Date and _Estlmated F)a!e "." for Moving to TAC for
(Y, with Principle Concept R First/Next Discussion
Force N b N)? Principle Concept Vote
&2 = umber(©). orN? -] number(s). or 2~ &2 =

Date Topic was First Related Principle

Key Principle 1.1 — Ancillary
Service Demand Curves and
Current Market Price Adders

demand curve

Continuation of the Reliability Deployment Price Adder process 8/9/19 Y (2,3,6,7) Y (3- 9/25/19)

Key Principle 1.2 — System-
Wide Offer Cap and Power
Balance Penalty Curve

Key Principle 1.3 - Offering
and Awarding of Ancillary
Services in Real-Time

Key Principle 1.4 — Systems
that Input into the Real-Time
Optimization

Key Principle 1.5 — Process
for Deploying Ancillary
Services

Need for separate SWOC in DAM 8/27/19 _______vy® | N | ___ na______| _______na _____|

Y (11 - 10/23/19) but RTCTF
Timeline for submission of AS offers for Real-Time 4/30/19 Y (11) will have new version going to n/a n/a
TAC

rce:i':i?:es to validation of AS trades (related to AS self-provision in 10/30/19 v (14 “ 12/3/19 110120

Telemetry changes, like those associated with any change to the
RLC logic, both from the QSEs to ERCOT and from ERCOT to the 6/21/19 Y (2,3,4) Y (2 - 8/28/19) n/a n/a
QSEs

Changes to Emergency Operation Settlement 10/30/19 Y (14, 15)

Key Principle 1.6 — Ancillary
Service Imbalance Settlement
with RTC

— ercot=

ERCOT Public

Removal of separate Regulation and FRRS signals 10/30/19 Y (16)

Credit exposure changes associated with AS Imbalance 10/30/19 Yy | N | na_______| _______na_______|




IStatus of Key Principles

Key Principle 2 — Suite of
Ancillary Service Products

Key Principle 3 — Reliability
Unit Commitment

Additional detail on COP _information changes 10/9/19 ¥ (15)
Potential floors for AS Offers on Resources committed through the 10/9/19 Y (16, 17, 18, 19)
RUC process

Process for determining the amount of individual AS products that
can be provided by a Resource

QSEs instructed to be committed by RUC may elect to forgo RUC
Settlement

10/9/19 ¥ (13, 14)

10/9/19 Y (20)

Key Principle 4 — The
Supplemental Ancillary
Service Market Process

Effect of negative self-arrangement of AS on DAM ASDCs 12/3/19 I 2 &= Y Y ~ T 12/19/19 1/10/20

Key Principle 5 — Day-Ahead
Market

Posting of Ancillary Service Demand Curves (ASDCs) 11/19/19 Y (1. 2) 12/19/19 12/19/19
Real-Time Market (RTM) Ancillary Service (AS) awards and prices 11/19/19 Y (1,2) 12/19/19 12/19/19
Reports related to system conditions using Resources’ High
Ancilary Service Limits (LASLSY 11/19/19 Y@, 2 12/19/19 12/19/19
Day-Ahead Market (DAM) awards information if there are AS Offers
that aren't directly associated with a Resource (“Virtual” or “Financial 11/19/19 Y@, 2 12/19/19 12/19/19
only” AS Offers
Key Principle 6 — Market-
Facing Reports Changes to RTM and DAM di: ire reporting 11/19/19 Y (1, 2) N 12/19/19 12/19/19
New Reliability Unit Commitment (RUC) reporting associated with
changes in functionality(e.g., on sufficiency of AS-qualified capacity 11/19/19 Y@, 2 N 12/19/19 12/19/19
in RUC in op ation)
New elements and changes to Settlement extracts 11/19/19 Y, 2) N 12/19/19 12/19/19
Changes to performance monitoring reports to align with any 11/19/10 v 2) N 12/19/19 12/19/10
changes in performance metrics.
Reports with AS Supply Responsbilit 11/19/19 Y (1. 2 N 12719719 12/19/19
Removal of Supplemental Ancillary Service Market (SASM) reporting 11/19/19 Y@, 2 N 12/19/19 12/19/19
Removal of Operating Reserve Demand Curve (ORDC) reporting 11/19/19 Y (. 2) N 12/19/19 12/19/19
Change in GREDP formulation to account for potential LFC changes 10/30/19 Y (@ N 12/19/19 12/3/19
Changes to base point deviation charge calculations that align with 1or310 v @ ~ 121010 1/10/20
Key Iple 7 — changes to GREDP
Performance Monitoring Performance related to a release of a Resource’s HASL through a 1110710 v @ ~ 1210710 1210710
change in AS schedule
Removal of the concept of AS Responsibility in RT 11/19/19 Y (2 N 12/19/19 12/19/19
12/3/19 N N 12/19/19 1/10/20
following implementation
Key Principle 8 — Out of G proposals that are out of Scope for the RTC project and/or| Discussion will be on-going | v (Noted in the K document e Discussion will be on-going 121010
ope items may warrant post-RTC review thoughout the year with history/rationale) thoughout the year
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