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2022 Odessa Disturbance Event Overview

• Event initiated by lightning arrestor failure occurred in the Odessa area of West Texas
• Fault occurred on June 4th at 12:59:25 PM
• Estimated loss of 2,560 MW of thermal and IRR generation
1,709 MW of IRR generation reduction from 14 solar facilities
851 MW of thermal generation reduction

• System Frequency declined to 59.700 Hz and recovered to 60 Hz in 1 min 20 sec
• 1,227 MW of Responsive Resource Service (RRS) deployed
• 1,116 MW of Load Resources deployed
• Categorized as NERC Cat 3a event (gen loss > 2000 MW)
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Real Time PMU Voltage
• Lowest recorded voltage of 0.714pu from 

PMU in Odessa area on 345 kV line
• Highest recorded voltage of 1.102pu from 

PMU in Del Rio area on 138 kV line
• Faults cleared in ~3 cycles
• Attempted and failed reclose of a line in the 

Odessa area~10 seconds later
• Within VRT “No Tripping” zone in NOG 2.9.1

– i.e. resources are expected to ride-through the 
event
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Real Time PMU Frequency

• Most PMUs lowest freq. of 59.7 Hz after 
LOG

• Single PMU near Laredo had lowest freq. 
of 59.62 Hz

• Couple other PMUs in South dipped below 
59.7 Hz

• Local transient freq. seen as low 58.83 Hz 
and high as 60.26 Hz in Far West

• Protection settings should not be set on 
transient freq.
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Solar Generation Loss

• 14 solar generation sites consisting of 19 units lost >10 MW
Total estimated generation loss of 1,709 MW vs. 1,112 MW in Odessa event 2021
Does not include generation that came back within 1 sec of fault clearing

• 9 of the 14 sites lost generation in Odessa event May 2021
8 of the 9 sites were identified in NERC Odessa Disturbance report (10 total facilities 

identified in report)
Remaining 5 either in commissioning, offline, or rode through
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MW Loss per Inverter Type and Capacity
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Causes of Solar PV Reduction – 2022 Odessa
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MW Loss by Root Cause
AC Overcurrent
Volt Phase Jump
AC Overvoltage
Vdc Bus Unbalance
Slow Ramp After LVRT
Momentary Cessation
Grid Overfrequency
Unknown/Misc

Root Cause # Affected Facilities MW Loss
AC Overcurrent 3 445
Volt Phase Jump 3 385
AC Overvoltage 1 295
Vdc Bus Unbalance 2 198
Slow Ramp After LVRT 1 147
Momentary Cessation 1 131
Grid Overfrequency 1 50
Unknown/Misc 2 59
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PMU Requirements – Data Recording
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PMU Requirements – Location 
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• ERCOT was proactive in requiring 
every facility with a COD after 2017 
to have PMUs installed, however if 
older units continue to have issues 
ERCOT may require PMUs to be 
installed

Potential Expansion
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Current PMU Requirements – Data Retention Requirements
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Potential Expansion
• Looking to make some additional 

enhancements to data retention 
requirements 
– Possibly expanding 10-day 

storage requirement to 20-30 
days
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Digital Fault Recorder (DFR) Requirements
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• ERCOT already has strict requirements for DFR data 
outlined in section 6.1.2 of the ERCOT Nodal Operating 
Guides

• These requirements are inline with  or exceed NERC  
PRC-002

• If ERCOT needs additional DFR data at locations that 
are not currently covered in the Nodal Operating 
Guides, we may make some language changes in the 
future to install DFRs at locations where problems are 
continuing to occur
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Adoption of IEEE 2800
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• ERCOT has worked with EPRI to identify gaps between ERCOT rules and IEEE 2800
• ERCOT stakeholder rules being reviewed consist of ERCOT Protocols, Operating Guides, 

Planning Guides, and Modeling Quality Guides.
• Any important existing gaps have been prioritized to focus on higher priority gaps first. 
• ERCOT is doing a piecemeal implementation to edit our rules rather than a wholesale 

adoption of 2800 that in all will be a multi-year effort.  
• ERCOT stakeholder rule changes typically take several months to pass depending on 

urgency.
• The first priority of rule changes will require reactive capability at 0 MW output due to 

interconnection queue of mostly IBRs.
• The second priority of rule changes will improve the clarity and specificity of the frequency and 

voltage ride-through requirements while aligning with IEEE 2800.  This would focus on those 
ride-through requirements that would have the most impact based on Odessa Event causes.
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Explicit Requi rement

Preliminary High-Level Gap Assessment of ERCOT Nodal Protocols
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ERCOT Protocols change requiring Reactive Capability at 0 MW output for IBRs 

• Drafts are complete and undergoing a final review with an estimated 2-3 weeks to time 
of submission to begin the stakeholder review process.

• Addresses other clarifications and requirements needed to support this requirement
– (e.g. removal of previous exemption below 10%, new reactive capability tests at 0 MW)

• Aligns with or exceeds applicable parts of IEEE 2800 requirements where appropriate
– (e.g. ERCOT requires reactive capability at POI vs POM).

• Some effort shifted to further expedite the voltage and frequency ride through 
requirements based on feedback from a recent ERCOT Inverter Based Resource Task 
Force (IBRTF) meeting
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IBR Ride-Through Requirements

• ERCOT Operating Guide Sections 2.6 and 2.9 to be revised.
• Initial Draft is complete and past technical review.  Second review is now ongoing with 

an estimated 3-4 weeks to time of submission to begin the stakeholder review process.
• Addresses both frequency ride-through and voltage ride-through of Inverter Based 

Resources (IBRs)
• Aligns with or exceeds applicable parts of IEEE 2800 requirements where appropriate

– (e.g. ERCOT is proposing 45 degrees of phase angle jump ride through capability vs 25)
• Includes language that addresses most of the ride-through failure modes
• Includes language that clarifies certain specific aspects of ride-through performance 

requirements with additional specificity where appropriate.
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Questions?
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