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Click here for: Draft Guideline (Clean) | Draft Guideline (Redline) Three'Year Document ReView

Click here for: Comment Form
Comment Period: August 7, 2020 — September 21, 2020

In accordance with current NERC practices, all Reliability Guidelines must undergo a review every three years. The Reliability Guideline:
Generating Unit Winter Weather Readiness — Current Industry Practices — Version 3 has been reviewed and revisions have been made to keep
the information current.

This reliability guideline is applicable to electricity sector organizations responsible for the operation of the BPS. Although this guideline was
developed as a result of an unusual cold weather event in an area not normally exposed to freezing temperatures, it provides a general
framework for developing an effective winter weather readiness program for generating units throughout North America. The focus is on
maintaining individual unit reliability and preventing future cold weather related events. This document is a collection of industry practices and
while the incorporation of these practices is strictly voluntary, developing a winter weather readiness program using these practices is highly
encouraged to promote and achieve the highest levels of reliability for these high impact weather events.

The Reliability and Security Technical Committee reviewed Version 3 of the guideline and approved a 45-day posting for industry comment.
Comments should be submitted via email by 5:00 p.m. Eastern on September 21, 2020, using the comment form at the link above.

For more information or assistance, please contact Sandy Shiflett (via email) or at 404-446-2575.

3353 Peachtree Road NE
Suite 600, North Tower
Atlanta, GA 30326

404-446-2560 | www.nerc.com
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the level that compliance to NERC's Reliability Standards are monmored or enforced. Rather, their
incorporation into industry practices is strictly voluntary. Reviewing, revising, or developing a program using
these practices is highly encouraged.

Purpose:

This reliability guideline is applicable to electricity sector organizations responsible for the operation of the
BPS. Although this guideline was developed as a result of an unusual cold weather event in an area not
normally exposed to freezing temperatures, it provides a general framework for developing an effective
winter weather readiness program for generating units throughout North America. The focus is on
maintaining individual unit reliability and preventing future cold weather related events. This document is
a collection of industry practices compiled by the NERC OC. While the incorporation of these practices is
strictly voluntary, developing a winter weather readiness program using these practices is highly
encouraged to promote and achieve the highest levels of reliability for these high impact weather events.

Assumptions:

-

. Each BPS Generator Owner (GO) and Generator Operator (GOP) is responsible and accountable for
maintaining generating unit reliability.

[

. Balancing Authorities (BAs) and Market Operators should consider strategies to start-up and
dispatch to minimum load prior to anticipated severe cold weather units that are forecasted to be
needed for the surge in demand, since keeping units running through exceptional cold snaps can
be accomplished much more reliably than attempting start-up of offline generation during such
events. Entities should develop and apply plant-specific winter weather readiness plans, as
appropriate, based on factors such as geographical location, technology and plant configuration.

Guideline Details:

An effective winter weather readiness procedure, which includes severe winter weather event
preparedness, should generally address the following components: (1) Safety; (Il) Management Roles and
Expectations; (Ill) Processes and Procedures; (IV) Evaluation of Potential Problem Areas with Critical
Components; (V) Testing; (VI) Training; and (VIl) Communications.

RELIABILITY | RESILIENCE | SECURITY
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1. Safety

Safety remains the top priority during winter weather events. Job safety briefings should be conducted
during preparation for and in response to these events. Robust safety programs to reduce risk to personnel
include identifying hazards involving cold weather such as personnel exposure risk, travel conditions, and
slip/fall issues due to icing. A Job Safety Analysis (JSA) should be completed to address the exposure risks,
travel conditions and slips/falls related to icing conditions. Winter weather Alerts should be communicated
to all impacted entities. A Business Continuity and Emergency Response Plan should also be available and
communicated in the event of a severe winter weather event.

II. Management Roles and Expectations

Management plays an important role in maintaining effective winter weather programs. The management
roles and expectations below provide a high-level overview of the core management responsibilities related
to winter weather preparation. Each entity should tailor these roles and expectations to fit within their own
corporate structure.

1. Senior Management
a. Set expectations for safety, reliability, and operational performance.
b. Ensure that a winter weather preparation procedure exists for each operating location.

c. Consider a fleet-wide annual winter preparation meeting, training exercise, or both to share best
practices and lessons learned.

d. Share insights across the fleet and through industry associations (formal groups or other
informal networking forums).

[

Plant Management

a. Develop a winter weather preparation procedure and consider appointing a designee
responsible for keeping this procedure updated with industry identified best practices and
lessons learned.

b. Ensure the site specific winter weather preparation procedure includes processes, staffing plans, I ag e 2

and timelines that direct all key activities before, during, and after severe winter weather events.
c. Ensure proper execution of the winter weather preparation procedure.
d. Conduct a plant readiness review prior to an anticipated severe winter weather event.

e. Encourage plant staff to look for areas at risk due to winter conditions and bring up opportunities
to improve readiness and response.

f. Following each winter, conduct an evaluation of the effectiveness of the winter weather
preparation procedure and incorporate lessons learned.

III. Processes and Procedures
A winter weather preparation procedure should be developed for seasonal winter preparedness.
Components of an effective winter weather

Reliability Guideline: Generating Unit Winter Weather Readiness — Current Industry Practices — Version £3
| Approved by the Spesating-EReliability and Security Technical Committee on Auswst-24XX XX, 2067220
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After a severe winter weather event,

entities should utilize a review process to formally recognize

procedural strengths, evaluate improvement opportunities, and identify and incorporate lessons learned
within applicable procedures. Changes to the procedure and lessons learned must be communicated to the

appropriate personnel.

IV. Evaluation of Potential Problem Areas with Critical Components

Identify and prioritize critical components, systems, and other areas of vulnerability which may experience
freezing problems or other cold weather operational issues. Schedule any needed cold weather related
inspections, repairs, and ‘winterization’ work to occur prior to the local NOAA First Frost Date. Un-doing

winterization should wait until after the NOAA lLast Frost Date and be completed prior to summer heat.

This includes critical instrumentation of|
Initiate an automatic unit trip,
Impact unit start-up,

Initiate automatic unit runback|
Cause damage to the unit,

. Adversely affect environmental
. Adversely affect the delivery off

Cause operational problems su

N

IV. Evaluation of Potential Problem Areas with Critical Components

Identify and prioritize critical components, systems, and other areas of vulnerability which may experience
freezing problems or other cold weather operational issues. Schedule any needed cold weather related
inspections, repairs, and ‘winterization’ work to occur prior to the local NOAA First Frost Date. Un-doing
winterization should wait until after the NOAA Last Frost Date and be completed prior to summer heat.

Create a weather-related safet

TIazrara

Based on previous cold weather events, a list of typical problem areas are identified below. This is not
meant to be an all-inclusive list. Individual entities should review their plant design and configuration,
identify areas with critical components’ potential exposure to the elements, ambient temperatures, or

both and tailor their plans to address them accordingly.

1. Critical Level Transmitters

Page 3

a. Drum level transmitters and sensing lines

b. Condensate tank level transmitters and sensing lines

c. De-aerator tank level transmitters and sensing lines

d. Hotwell level transmitters and sensing lines

e. Fuel oil tank level transmitters/indicators

2. Critical Pressure Transmitters

a. Gasturbine combustor pressure transmitters and sensing lines

b. Feed water pump pressure transmitters and sensing lines

c. Condensate pump pressure transmitters and sensing lines

Reliability Guideline: Generating Unit Winter Weather Readiness — Current Industry Practices — Version 23 3
by the & Hng-cReliability and Security G i ON Abgest-24XX XX, 203720
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Historical Date of First Freeze: Earliest 10%

Date by which 10% of years have experienced their first instance of <= 32F temperatures

*  Aug 31 or Earlier Nov 1-Nov 15
® Sep1-Sepib ®  Nov 16 - Nov 30
¢  Sep 16 - Sep 30 ¢  Dec 1 or Later
# Oct1-0Oct15 *  Year Round Risk ' @
¢  QOct 16 - Oct 31 #  Too Infrequent Events

National Centars for

Environmental
Data Source: NOAA's 1981-2010 Supplemental Climate Normals Information

https://www.ncdc.noaa.gov/monitoring-content/sotc/national/2014/sep/earliest-first.png
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NERC When can you de-Winterize?

NORTH AMERICAN ELECTRIC

RELI ABILITY CORPORATION (Begin "Summerization” procedure)

Day of the Last Spring Freeze

from the 1981-2010 U.S. Climate Normals

| | | | 1 N

DEC 16-31 JAN 1-15 JAN16-31 FEB 1-15 FEB 16-28 MAR 1-15 MAR 16-31 APR 1-15 APR 16-30 MAY 1-15 MAY 16-31 JUN 1-15 JUN 16-30

@ Too Cold to Compute https://www.ncdc.noaa.qgov/file/day-last-spring-freeze-mapjpg
@ Too Warm to Compute
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d. Steam pressure transmitters and sensing lines
3. Critical Flow Transmitters
a. Steam flow transmitters and sensing lines
b. Feed water pump flow transmitters and sensing lines
| c. High pressure steam attemparaterat temperator flow transmitters and sensing lines

4. Instrument Air System

‘ a. Automaticblow downs, traps, dew point monitoring,ang €. High pressure steam attemperaterat temperator flow transmitters and sensing lines

recently calibrated and are functioning correctly.
b. Low point drain lines are periodically drained by operatol £}, |nstrument Air Svstem

cold weather.

Motor-Operated Valves, Valve Positioners, and Solenoid val - 3 Aytomatic blow downs, traps, dew point monitoring, and instrument air dryers have been
6. Drain Lines, Steam Vents, and Intake Screens . . .
recently calibrated and are functioning correctly.

n

7. Water Pipes and Fire Suppression Systems?!

a. Low/no water flow piping systems
8. Fuel Supply and Ash Handling
a. Coal piles and coal handling equipment

b. Transfer systems for backup fuel supply

c. Gassupply regulators, other valves, and instrumentation (may reguire coordination with gas P ag e 4

pipeline operator)
d. Ash disposal systems and associated equipment
9. Tank Heaters

a. Conduct initial tests

b. Check availability of spare heaters . . . i i .
¢. Record current tanks indicators for sBs injection sys{ 10 Lube 0il and greases for mechanical equipment necessary to support generation in locations that
dibasic acid additives, mercury control additives, etc| ma\-’ be EXDC‘SEd tC' Weather
10. Lube oil and greases for mechanical equipment necess: -
y be exposed her. - - . . .
mavbeexposedtoweater 11. Lead acid batteries or other batteries and UPS systems in locations that need protected from
11. Lead acid batteries or other batteries and UPS systems
weather. weather.
12. Adeguacy and functionally of heat tracing, insulation, a i i i X i i i
{heaters, fans, dampers, & louvers). 12. Adequacy and functionally of heat tracing, insulation, and temperature responsive ventilation
1 For safety reasons, fire protection systems should also be included in this identifical (heaterS; fa ns; dampers. & Iouve rs)—
site specific winter weather preparation procedure.

Reliability Guideline: Generating Unit Winter Weather Readiness — Current Industry Practices — Version 23 4
Approved by the Sperating-cReliability and Security Technical Committee on Axgust20X XX, 203720
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Potential vulnerabilities associated with emergency generators, including Blackstart Resources, should be
evaluated when developing the site specific winter weather preparation procedure, as they may provide
critical system(s) backup.

V. Testing?
In addition to the typical problem areas identified above, emphasis should be placed on the testing of low

frequency tasks such as startup of emergency generators, where applicable.

VI. Training

Coordinate annual training in winter specific and plant specific awareness and maintenance training. This
may include response to freeze protection panel alarms, troubleshooting and repair of freeze protection
circuitry, identification of plant areas most affected by winter conditions, review of special inspections or
rounds implemented during severe weather, fuel switching procedures, knowledge of the ambient
temperature for which the freeze protection system is designed, and lessons learned from previous
experiences or the NERC Lessons Learned program.

1.

2.

VII. Winter Event Communications
Clear and timely communication is essential to an effective
include the following:

1.

Consider holding a winter readiness meeting on an annual basis to highlight preparations and
expectations for severe cold weather.

Operations personnel should review cold weather scenarios affecting instrumentation readings,
alarms, and other indications on plant control systems.

Ensure appropriate NERC Generation Availability Data Systems (GADS) coding for unit derates or
trips as a result of severe winter weather events to promote lessons learned, knowledge retention,
and consistency. Examples may include NERC GADS code 9036 “Storms (ice, snow, etc.)” or code

Reliability Guideline Generating Unit

Winter Weather Readiness V3

Page 5

9040 “Other Catastrophe.”

Before a severe winter weather event, plant ma

3. Before and during a severe winter weather event, the-affected ertitpiesientities will keep thetheir
BA up to date on changes to plant availability, capacity, low temperature cut-offs, or other
operating limitations. Depending on regional structure and market design, notification to the

appropriate senior management that the site spec Reliability Coordinator (RC) and Transmission Operator (TOP) may also be necessary.

checklists, and readiness reviews have been completd

Before and during a severe winter weather event, communicate with all personnel about changing
conditions and potential areas of concern to heighten awareness around safe and reliable
operations.

Before and during a severe winter weather event, the-affected ertiepiestentities will keep shetheir
BA up to date on changes to plant availability, capacity, low temperature cut-offs, or other
operating limitations. Depending on regional structure and market design, notification to the
Reliability Coordinator (RC) and Transmission Operator (TOP) may also be necessary.

2 See Attachment 1, Section 8 “Special Operations Instruction” for more information

Reliability Guideline: Generating Unit Winter Weather Readiness — Current Industry Practices — Version 23 5
Approved by the Spersting-EReliability and Security Technical Committee on August-24)00 XX, 204720
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Related Documents and Links:

® Report on Outages and Curtailments during the Southwest Cold Weather Event of February 1-5,
2011, dated August 2011, Federal Energy Regulatory Commission and North American Electric
Reliability Corporation

e 2019 FERC and NERC Staff Report: “The South Central United States Cold Weather Bulk Electric
System Event of January 17, 2018”

e Winter Weather Readiness for Texas Generators, dated April 13, 2011, Calpine, CPS Energy, LCRA,
Luminant, and NRG Energy

e Electric Religbility Organization Event Analysis Process, dated January 2017, ERO Event Analysis
Process and associated Lessons Learned

e Previous Cold Weather Reports and Training Materials

e There are a number of ‘sound practices’ from the industry that are detailed in the Southcentral
cold weather report, starting on page 100. Link to the report: https://www.ferc.gov/legal/staff-
reports/2019/07-18-19-ferc-nerc-report.pdf

Cold weather related Lessons Learned:
e 1120110902 — “Adequate Maintenance and Inspection of Generator Freeze Protection”

e 1120110903 - “Generating Unit Temperature Design Parameters and Extreme Winter Conditions” P ag e 7

e 1120111001 - “Plant Instrument and Sensing Equipment Freezing Due to Heat Trace and Insulation
Failures”

e 1120120101 — “Plant Onsite Material and Personnel Needed for a Winter Weather Event”

e 1120120102 — “Plant Operator Training to Prepare for a Winter Weather Event”

e  |L20120103 — “Transmission Facilities and Winter Weather Operations”

e 1120120901 — “Wind Farm Winter Storm Issues”

o 1120120902 — “Transformer QOil Level Issues During Cold Weather”

e 1120120903 — “Winter Storm Inlet Air Duct Icing”

e 1120120904 — “Capacity Awareness During an Energy Emergency Event”

e 1120120905 — “Gas and Electricity Interdependency”

e 1120180702 — “Preparing Circuit Breakers for Operation in Cold Weather”

e 1120200601 — “Unanticipated Wind Generation Cutoffs during a Cold Weather Event”

10 RELIABILITY | RESILIENCE | SECURITY
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| Attachment 1
Elements of a Winter Weather
Preparation Procedure:

entities should review their plant design and configuration, identify areas of potential exposure to t
elements and ambient temperatures, and tailor their plans to address them accordingly.

1. Work Management System

a. Review Work Management System to ensure adequate annual preventative work orders exist
for freeze protection and winter weather preparedness.

b. Ensure all freeze protection and winter weather preparedness preventative work orders are
completed prior to the onset of the winter season.

c. Review Work Management System for open corrective maintenance items that could affect
plant operation and reliability in winter weather, and ensure that they are completed prior to
the onset of the winter season.

11 RELIABILITY | RESILIENCE | SECURITY
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https://www.nerc.com/pa/rrm/Pages/\Webinars.aspx

NERC

Account Log-In/Register | Contact Us

[
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RELIABILITY CORPORATION

About NERC Governance Committees Program Areas & Departments Standards Initiatives Filings & Orders Newsroom
Event Analysis Home > Program Areas & Departments > Reliability Risk Management > Webinars/Training and Outreach Videos
EA Program

Webinars/Training and Outreach Videos
Major Event Analysis Reports

- e ]

Energy Emergency Alerts

Tite/Summary Webinar Date
Bulk Power System Awareness
About Alerts & 2020 Webinars (2)
Alerts # 2019 Webinars (4)

Facility Ratings Alert #2018 Webinars (5)

Transmission Loading Relief (TLR)

Procedure & 2017 Webinars (&)
Reliability Coordinators & 2016 Webinars (2)
TLR Logs

& 2015 Webinars (5)

Human Performance

& 2014 Webinars (5)
Committees

Operating Committee {0C) £12013 Webinars (4)
Flanning Committee (PC) 4 2012 Webinars (1)

Conferences and Workshops
Training and Outreach Videos

Webinars/Training and Outreach Videos
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https://www.nerc.com/pal/rrm/ea/Pages/Major-Event-Reports.aspx

About NERC Governance Committees Program Areas & Departments Standards Initiatives Filings & Orders Newsroom

Event Analysis Home > Program Areas & Departments > Reliability Risk Management > Event Analysis > Event Analysis > Major Event
Event Analysis Analysis Reports
EA Program Major Event Analysis Reports

Major Event Analysis Reports

Lessons Learned Major Event Analysis Reports

Energy Emergency Alerts January 2019 Eastern Interconnection Forced Oscillation Event Report

Bulk Power System Awareness
January 2018 South Central Cold Weather Event Report

About Alerts
et April and May 2018 Fault Induced Solar Photovoltaic Resource Interruption Disturbances Report
erts
Facility Ratings Alert September 2017 Hurricane Irma Event Analysis Report
Transmission Loading Relief (TLR) August 2017 Hurricane Harvey Event Analysis Report
Procedure

Reliability Coordinators October 2017 Canyon 2 Fire Disturbance Report

TLR Logs August 2016 1200 MW Fault Induced Solar Photovoltaic Resources Interruption Disturbance Report
Human Performance April 2015 Washington D.C. Area Low-Voltage Disturbance Event
Committees

Cold Weather Training Materials
Operating Committee {OC)
January 2014 Polar Vortex Review
Planning Committee (PC)
Conferences and Workshops October 2012 Hurricane Sandy Event Analysis Report
Webinars/Training and Outreach Videos October 2011 Northeast Snowstorm Event
September 2011 Southwest Blackout Event
February 2011 Southwest Cold Weather Event

August 2003 Northeast Blackout Event
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NERC Cold Weather Lessons Learned

https://www.nerc.com/pal/rrm/ea/Pages/Lessons-Learned.aspx

About NERC Governance Committees Program Areas & Departments Standards Initiatives Filings & Orders Newsroom
Event Analysis Home > Program Areas & Departments > Reliability Risk Management > Event Analysis > Event Analysis > Lessons Learned
Event Analysis

Lessons Learned
EA Program

Disclaimer for Lessons Learned: These documents are designed to convey lessons learned from NERC’s various activities. They are not

Major Event Analysis Reports
intended to establish new requirements under NERC's Reliability Standards or to modify the requirements in any existing Reliability

Lessons Learned

Standards. Compliance will corf ty Standards as they may be amended from
Energy Emergency Alerts time to time. Implementation d bquirements in NERC's Reliability Standards.
Bulk Power System Awareness
About Alerts : NERC
For a brief summary of the less|  Lesson Learned —
Alerts Preparing Circuit Breakers for Operation in Cold Weather R e e
P
Facility Ratings Alert T ¢ Lesson Learned
- - - - T d
T ey e (T, v s b ELEcTR Winter Storm Inlet Air Duct Icin
Procedure ' Pri NERC
o | Lesson Leamed g ===
Reliability Coordinators  Les Learned 2020 () . Plant Operator Training to Prepare fora W| RELIABILITY CORPORATION
Pr
TLR Logs [ d D
g N * Lesson Learned
Human Performance & Lessons Learned 2019 (11) . e\ Wind Farm Winte
N NORTH AMERIEAN ELECTRIE E:
) RECIABILITY EoREORATION 2
Committees ) Prij N ER C
1 LR  NoRTo AMERICAN ELECTRIC
Operating Committee (DC) # Lessons Learned 2018 (15) wi Al 25 RELIABILITY CORPORATION
-
% | Lesson Learned te
. . b = . erd
Planning Committee (PC) o Transmission Facilities and Winter W| 5] ™| Lesson Learned
& Lessons Learned 2017 (9 F Dej du ehi
Conferences and Workshops &) d o e % = Plant Fuel Switching and Cold Weather
SEECEE] NERC =
- P - wei —— u
Webinars/Training and Outreach Videos o ™ NORTH AMERICAN ELECTRIC co Re
4 Lessons Learned 2016 (13) Y - RELIASILITY SORPERATISN :‘a o
o ¥
wl e [ I
- Learmed 2015 (i6) I Lesson Learned b I
1 Lessons Learn pe s " . ol
o J pid Unanticipated Wind Generation Cutoffs da oo e Lessonh Learned
w By 4
N e Pprimary Interest Groups i % ol PlantOnsite Material and Personnel Needed
. ur! Reliability Coordinators (RCs) Balancing Authorities] =
[ Lessons Learned 2014 (19) w Z\w Transmission Operators (TOPs)  Generator Owners (Q b ;\r for a Winter Weather Event
n
. o Generator Operators (GOPs) Reserve Sharing Gro! - o Primary Interest Groups
. dist Problem Stftsment an Dy Generator Owners
# Lessons Learned 2013 (14) red A registered entity experienced extreme cold weather Ja A inff Generator Operators
an outages contributed to a maximum generation event, res| wi e
—_ M resources (including demand response, behind-the-meter Be infl  Problem Statement § ; 3 . .
con \ing emergency power prirchases. ael A 700 Mw generating plant, despite having installed new freeze protection to maintain the plant's
# Les Learned 2012 [18} E— mo To n operability to 40 degrees F during 0 degrees F conditions, contributed to a BA having to implemented
50ns ol v Details - losdl sheds because it could not keep generstion online during 0 degrees F conditions because of critical
o The registered entity experienced severe cold temperat) mol components freezing
inc ele temperatures between January 29 and 30 were a few df w5t Details
i t it ffected the ability of d it t o
&l Lessons Learned 2011 (22) e :2 si:‘r:er:; :frf:!:[aii: the iefn;‘);r"a’tirewf‘g\\ :j:,:a,z‘ir-‘; —] e Before a cold weather event, the plant personnel discussed the forecast for the on-coming cold weather
imd oce mechanical damage, The steep drop in wind pmducﬁ’m e air] during plant staff meetings, advising everyone to remind their teams to prepare for the cold weather of
per] The production output E'ar‘v on January 30. Extrapolation of the tren thel longer duration than the plant had experienced before. Temporary enclosures were constructed in areas
; . " . N the] subject to wind. Portable heaters and tarps were placed where critical equipment, instrumentation
— to meet load by th K,
# Lessons Learned 2010 (23) G e i generation svent ams Secared, emeratures ot and/or piping was located. The fuel level in the kerosene hesters was checked and fusl was added as
1 the than expected and wind generation output was 6 Gw (S0%) lower | ] Th|  meeded. Heat tracing panels were cherked and heat tracing was verified to be functional. A “toals
1 4 Pl " down® order was communicated to all plant personnel to prevent any problems associated with non-
L ma| nel emergency maintenance work. This order included no changes or tuning to be done on the plant contral
all 1 January 28 January 30 e system. The “Work Force Disruption Pelicy’ was initiated and essential maintenance and operations
s iy Masimim Generaion o sersonnel were confirmad and scheduled for dav and nisht shifts staving at the plant site to avoid delavs
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NERC Assessment Areas

WECC WECC MRO
NWPP-BC NWPP-AB SaskPower

NPCC NPCC
Ontario Quebec

TS——— NPCC
WECC d Maritimes
NWPP-US & RMRG

NPCC
New England

NPCC
New York

SERC
Central

SERC i
Texas RE Southeast

ERCOT

SERC
FP

MRO - Midwest Reliability Organization
B MISO
B MRO-Manitoba Hydro
MRO-SaskPower

SPP- Southwest Power Pool
W SPP

NPCC - Northeast Power Coordinating Council
I NPCC-Maritimes
B NPCC-New England
M NPCC-New York
B NPCC-Ontario
B NPCC-Québec

RF — ReliabilityFirst
PIM

SERC — SERC Reliability Corporation
W SERC-East
B SERC-Central
M SERC-Southeast
M SERC - Florida Penninsula

Texas RE - Texas Reliability Entity
Texas RE-ERCOT

WECC — Western Electricity Coordinating Council
I WECC-CA/MX
B WECC-NWPP-AB
B WECC-NWPP-BC
B WECC-NWPP-US & RMRG
B WECC-SRSG
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In 2019, NERC Reported:

e Anticipated resources meet or
exceed reference margin in all
areas

e Extreme prolonged cold weather
can stress resources and pose a
risk to BPS reliability

e Regional experience from prior
winter events is being used by
operators and planners to reduce
risk
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https://www.nerc.com/news/Headlines%20DL/WRA%20Media%20Release%2021NOV19.pdf

NERRC Risks from Resource Forecast

L}
NORTH AMERICAN ELECTRIC
RELIABILITY CORPORATICN Uncertalnty

e Generator forecasts can ' danuary 29 Janary 30 Janary 31
become less accurate as
variable generation increases

o
Temperature (F°)

e System operators have worked
with vendors to improve tools
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B Actual Wind Generation == Day-Ahead Wind Forecast
= = North-RT Temperature ——North-DA Temperature

MISO Wind Generation during January 2019

Cold Snap [MISO]
- e Risk requires continued focus
- as variable generation provides
- increasing contribution to on-
o peak winter capacity

ERCOT Ontario Quebec

W 2014-2015 Winter ~ m2019-2020 Winter

Wind Generation Contribution to On-
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NORTH AMERICAN ELECTRIC
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2020-21 Winter Reserve Margins
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Preliminary Data Indicates Capacity Resources will be Adequate for Winter
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NERC Preliminary Reserve Margin Year-on-

RER R RS B ENE LRSIl Year Comparison
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B 2019/20 Anticipated Reserve Margin B 2020/21 Anticipated Reserve Margin * 2020 is First Year of Combined

2019/20Reference Margin Level = 2020/21 Reference Margin Level WECC-NWPP & WECC-RMRG
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NERC WRA will examine extreme weather

J E CTRIC =
RELIABILITY CORPORATION event risks

e Each assessment area is providing data for operational risk
scenario

e Scenarios provide additional insight into winter reliability risks
= Consider extreme winter peak loads

= Account for resource derates and outages due to extreme winter
conditions

= Compare resources with expected operating reserve requirements provided
by NERC assessment areas

e Data can be used for an operational risk waterfall chart
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NORTH AMERICAN ELECTRIC Example Area RiSk Scenario

RELIABILITY CORPORATICN
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