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Disclaimer

2

The views expressed herein are mine, and do
not necessarily reflect the views of the
Commission, individual Commissioners, 
Commission staff, or individual Commission
staff members



Inquiry Commencement
 Event on January 17, 2018, was triggered by high loads due 

to extreme cold in a portion of South Central U.S. 

 Joint Inquiry initiated on September 12, 2018
FERC staff: (OER, OE, OEMR, OEPI, OGC) 
NERC, Applicable Regional Entities’ staffs
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Presenter
Presentation Notes
The inquiry which led to the report arose out of two presentations describing the January, 2018 event to FERC Staff: one by Midcontinent Independent System Operator, Inc. (MISO), and the other a combined presentation by Southwest Power Pool, Inc. (SPP), Tennessee Valley Authority (TVA), and the Southeastern Reliability Coordinator (SeRC)/Southern Company (SoCo), as well as other Joint Parties to a settlement between MISO and SPP, namely Associated Electric Cooperative, Inc. (AECI), Louisville Gas and Electric/Kentucky Utilities (LG&E/KU), and PowerSouth. Following these presentations, the Commission and NERC announced a joint inquiry with the Regional Entities, citing, among other factors, “reports of multiple forced generation outages, voltage deviations and near-overloads during peak operations,” and the need to “understand and underscore the importance of seamless RC-to-RC interactions.”  The team behind the inquiry and this report consisted of individuals from the Federal Energy Regulatory Commission, the North American Electric Reliability Corporation (NERC), and Regional Entities staff, including Midwest Reliability Organization (MRO), SERC Corporation (SERC), ReliabilityFirst Corporation (RF), and Western Electricity Coordinating Council (WECC).In addition to the owners of generating units affected by the extreme weather conditions, the Team would especially like to thank the staffs of MISO, SPP, TVA, SeRC/Southern Company, AECI, LG&E/KU, and PowerSouth.  All of these entities provided data and the non-generator entities attended multi-day meetings to answer questions and share perspectives.  Some answered multiple rounds of questions as the team clarified its understanding of key concepts.  All were generous with their data and time, and the team is grateful.



Extreme  Cold Across 
South Central U.S.
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Presenter
Presentation Notes
The event occurred on January 17, 2018, when a large area of the south central region of the United States experienced unusually cold weather due to an arctic high pressure system moving from the northern plains to the central and eastern U.S. on January 15-17. This cold air mass resulted in average temperatures dropping well below freezing for areas including parts of the plains, the Mississippi Valley, and Tennessee. This cold front was forecast several days in advance.  On Friday, January 12, at 3 p.m., the National Weather Service issued its “US Hazards Outlook” covering the period that included January 15 to 19.   It predicted that an “arctic air mass” would reach the eastern half of the U.S. by January 17 and “last for several days,” bringing “much below normal temperatures,” with “maximum and minimum temperatures 12 -28 degrees Fahrenheit below normal.”In addition to the arctic air, the weather front on January 14 to 17 brought snow and ice to parts of the Midwest, South and East. By early January 17, every Mississippi county reported icy roads, which is uncommon. 



Widespread Generation 
Outages - January 17
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Presenter
Presentation Notes
The below-average temperatures in this area resulted in a total of 183 individual generating units within the Reliability Coordinator (RC) footprints of SPP, MISO, TVA, and Southeastern RC experiencing either an outage, a derate, or a failure to start between January 15 and January 19, 2018. Including generation already on planned or unplanned outages or derated before January 15, the four RCs had over 30,000 MW of generation unavailable in the south central portions of their footprints by the January 17 morning peak hour.  This was approximately 25% of the generating capacity in the region. 



Large Power Transfers
Occurred

 Increased customer electricity demand due to extreme low 
temperatures

 MISO’s Regional Directional Transfer

 Remote generation power transfers, including dispatch of wind 
generation

 Transfers between SPP and the ERCOT Interconnection
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Presenter
Presentation Notes
While the significant unplanned outages and derates of generators in the MISO South area was the primary cause of the Event, several other factors contributed to the BES conditions faced by system operators, including:Most of the affected entities’ peak loads on January 17 exceeded their forecasted 2017-2018 winter peak loads.  Further, the January 17, 2018 peak loads for both the SPP footprint, and for the MISO South region, reached all-time highs for the winter season - breaking previous winter peak records, and nearing MISO South’s all-time summer peak demand.On January 17, MISO relied on its contractually-available transmission capacity under its Regional Directional Transfer (or RDT) to schedule power to flow from generation in MISO Midwest into MISO South, to help cover the record winter electrical demand plus reserves.  The RDT flow steadily increased in a north-to-south direction affecting the BES transmission system footprints of MISO, SPP, TVA and SeRC, and it exceeded MISO’s 3,000 Megawatt RDT Limit during the early morning hours of January 17, reaching a maximum of 4,331 MW, as measured in real time, around 6:30 am CST.The transmission system conditions observed on the morning of January 17, 2018, were not solely due to MISO’s north-to-south RDT flow to cover the supply shortfall caused by unplanned generation outages and derates in MISO South, but to a combination of the RDT flow and additional factors including generation outages and derates in the rest of the Event Area (e.g., southeastern SPP footprint), higher-than-forecast wind generation power transfers in MISO and SPP, and DC power transfer flows between SPP and the ERCOT Interconnection.



Constrained Transmission 
Conditions
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Presenter
Presentation Notes
MISO declared an Energy Emergency, because it had insufficient reserves to balance generation and load in the MISO South portion of its footprint, where it initiated voluntary load reduction.   In addition, all four of the RCs experienced constrained bulk electrical system (BES) transmission conditions across portions of their footprints, spanning all or parts of nine states, including Alabama, Arkansas, Kansas, Louisiana, Mississippi, Missouri, Oklahoma, Tennessee, and eastern Texas.  While the system remained stable, this combination of an Energy Emergency and wide-area constrained transmission conditions on January 17 meant that had MISO’s next single contingency generation outage in MISO South of 1,163 MW  occurred, continued reliable BES operations would have depended on system operators shedding firm load promptly to prevent further degradation of BES conditions.



Summary of Findings
 As temperatures decreased, unplanned outages increased 

 44% of outages were directly attributed to, or likely related to, 
extreme cold weather 

 Gas supply issues contributed to the Event

 One-third of Generator Owner/Operators did not have 
winterization procedures
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Presenter
Presentation Notes
A comparison of below-freezing temperatures in the Event Area and unplanned generation outages and derates from January 15 through 19 indicated a high correlation between generation outages and cold temperatures, indicating that as temperatures decreased, unplanned generator outages and derates increased.Of the 44% of unplanned outages and derates that were directly attributed to, or likely related to, extreme cold weather, 14% of the generator failures were directly attributed (by the generation owners) to weather-related causes, including frozen sensing lines, frozen equipment, frozen water lines, frozen valves, blade icing, low temperature cutoff limits, and the like.  30% were indirectly attributable to the weather (occasioned by natural gas curtailments to gas-fired generators (16%) and attributed to mechanical causes known to be related to cold weather (14%)).Gas supply issues contributed to the Event, and natural gas-fired units represented at least 70% of the unplanned generation outages and derates. From January 15 to 19 in the Event Area, natural gas-fired units were 70% of the unplanned generation losses when calculated by numbers of units, and 74% when calculated by MW.  During the same period in the Event Area,, gas supply issues caused by the extreme cold temperatures, including interruptible supply, low gas pressure, and other pipeline and gas supply issues, led to outages of 38 units, for a total of approximately 2,200 MW.  The team found that one-third of Generator Owner/Operators did not have winterization procedures, and temperatures in the area where the cold weather event occurred were generally above the ambient temperature design specifications for many natural gas-fired generating units.



Summary of Findings
 The Relevant RCs (MISO, SPP, TVA and SeRC) had situational 

awareness

 The generation outages on January 17 created energy 
emergency conditions which required voluntary load reduction

 Firm load shed needed, if next worst single contingency in 
MISO South occurred
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Presenter
Presentation Notes
The Relevant RCs (MISO, SPP, TVA and SeRC) had situational awareness throughout the event and communicated as necessary to preserve system reliability.  The RCs were regularly performing real-time assessments to determine system state and next courses of action, including identifying operating limit exceedances and voltage conditions for both real-time and for simulated post-contingency conditions.   The RC operators communicated and coordinated their analyses and discussed mitigation actions necessary to maintain BES reliability, up to shedding firm load.MISO invoked energy emergency alerts and purchased emergency energy for MISO South due to stranded reserves within its BA footprint.  The system in the Event Area was severely capacity-constrained.  Even after emergency purchases, MISO-South’s reserves were down to 172 MW for the hour ending 8 a.m. CST.  As the morning peak (7 to 8 a.m. CST) neared on January 17, for the MISO South worst single contingency of approximately 1100 MW, it would have likely resulted in firm load shed across the MISO South region to maintain generation and load balance and prepare to meet the next worst single contingency, while simultaneously triggering further and additional firm load shed in specific areas of the MISO South footprint to maintain Bulk Electric System voltages within post-contingency limits.



13 Recommendations
 Generator Cold Weather Reliability (1)

• The need for Generator Owners/Operators to perform 
winterization activities on generating units to prepare for 
adverse cold weather

• The need for Generator Owners/Operators to ensure 
accuracy of their generating units’ ambient temperature 
design specifications
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Presenter
Presentation Notes
The Report identifies 13 recommendations to improve bulk electric system reliability:For Generator cold weather reliability, the Team recommends a three-pronged approach to ensure Generator Owners/Operators, Reliability Coordinators and Balancing Authorities prepare for cold weather conditions: 1) development or enhancement of one or more NERC Reliability Standards, 2) enhanced outreach to Generator Owners/Operators, and 3) market (ISO/RTO) rules where appropriate, to address the following:The need for Generator Owners/Operators to perform winterization activities to prepare for adverse cold weather, in order to maximize generator output and availability for BES reliability during these conditions, including:Implementing freeze protection measures and technologies (e.g., installing adequate wind breaks on generating units where necessary),Performing periodic adequate maintenance and inspection of freeze protection elements, andIf gas-fueled generating units, clearly informing their BA and RC whether they have firm transportation capacity for natural gas supply.The need for Generator Owners/Operators to ensure accuracy of their generating plants’ ambient temperature design specifications, and share these specifications with Reliability Coordinators and Balancing Authorities.



13 Recommendations
 Generator Cold Weather Reliability (1), continued:

• The need for Balancing Authorities and Reliability 
Coordinators to be aware of specific generating units’ 
limitations, such as ambient temperatures beyond which 
they cannot be expected to perform
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Presenter
Presentation Notes
- The need for Reliability Coordinators and Balancing Authorities to be aware of specific generating units’ limitations, such as ambient temperatures beyond which they cannot be expected to perform or lack of firm gas transportation, and take such limitations into account in their operating processes



13 Recommendations
 Transmission and Reserves (12), including:

• Reliability Coordinators should perform real-time voltage 
stability analysis in addition to RTCA, for constrained 
conditions occurring within their own and/or within 
adjacent Reliability Coordinator areas, such as those 
experienced by MISO the morning of January 17, and 
communicate the results of their analysis to adjacent 
Reliability Coordinator areas
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Presenter
Presentation Notes
The 12 transmission and reserves-related recommendations pertain to:Reliability Coordinators performing real-time voltage stability analysis, and benchmarking the models used by these and other real-time tools



13 Recommendations
 Transmission and Reserves (12), including:

• Planning Coordinators and Transmission Planners should 
jointly develop and study more-extreme condition scenarios 
to be better prepared for seasonal extreme conditions

• Balancing Authorities should consider deliverability of 
reserves to avoid stranded reserves

 Multiple sound practices by the entities were also identified 
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Presenter
Presentation Notes
Also, recommendations include:Jointly developing seasonal transmission studies, and simultaneous transfer studies, to be better prepared for seasonal extreme conditions.Balancing Authorities considering deliverability of reserves to avoid stranded reserves, andImproving load forecasts for extreme days such as January 17, 2018The full version of this report will be posted on the Commission’s website. This concludes staff’s prepared comments. We would be happy to answer any questions you may have. Thank you. 



Questions?
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