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Introduction

• S.B. 1281 and 16 Texas Administrative Code (TAC) 25.101 

mandate ERCOT to conduct a biennial Grid Reliability and 

Resiliency Assessment (GRRA). 

• The 2024 GRRA studied two scenarios:

– Winter extreme weather scenario

– Summer hurricane scenario

• The 2024 GRRA report was posted in December 2024 on 

the planning page of the ERCOT website.

• ERCOT presented the study scope, criteria, and 

assumptions at the June 2024 and September 2024 RPG 

meetings. 

• This presentation provides a summary of the 2024 GRRA 

results.
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https://www.ercot.com/gridinfo/planning
https://www.ercot.com/files/docs/2024/06/10/2024_Reliability_and_Resiliency_Assessment_Scope_June_2024_RGP.pdf
https://www.ercot.com/files/docs/2024/09/25/2024_Reliability_and_Resiliency_Assessment_Assumptions_September_2024_RPG.pdf
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Resiliency Criteria
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• Prevent cascading, instability or uncontrolled islanding

– The cascading analysis included a full AC contingency analysis that 

solved load flow, monitored system elements, and tripped system 

elements exceeding the equipment’s tripping threshold

• Reduce the impact of outages on customers

– Identified load losses as a direct outcome of the transmission 

outages caused by the extreme weather conditions (consequential 

load loss)

– Identified load losses that were required to maintain system 

reliability but were not the direct result of transmission outages 

caused by the extreme weather conditions (non-consequential load 

loss).
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Key Takeaways

• Additional transmission enhancements were found to be beneficial to 

increase the resiliency of the ERCOT Transmission Grid under both the 

extreme winter peak and hurricane scenarios studied.

• Reinforcement of the 345-kilovolt (kV) transmission pathways from the 

Coast Weather Zone to Central Texas and the 345-kV pathways 

between South Dallas and Central Texas were found to be beneficial to 

increase the system resiliency under the extreme winter peak scenario. 

This reinforcement was also found to be needed for system reliability in 

the 2024 Regional Transmission Plan (RTP).

• Substation hardening was found to have a critical role in increasing 

system resiliency under the hurricane scenario.

• Though distribution hardening was out of the scope of this assessment, 

a more resilient distribution system was deemed crucial to increase 

overall system resiliency under the hurricane scenario. 

4



PUBLIC

Disclaimer

• The transmission projects identified in the 2024 GRRA do not 

represent ERCOT’s endorsement of those projects. The PUCT will 

consider various factors as required by 16 TAC § 25.101(b)(3)(A)(iii)(I)-

(IV) in determining whether to approve a transmission project on 

resiliency grounds.

• ERCOT intends to propose a Nodal Protocol Revision Request 

(NPRR) to address the process for determining whether a project that 

meets the proposed resiliency criteria provides sufficient benefit 

balanced with economic savings and/or reliability benefits.
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Summer Hurricane Scenario



PUBLIC

Summer Hurricane Case - Storm Details

• Argonne National Lab’s 

(ANL) 2024 Hurricane 

Study for ERCOT was 

used to determine 

weather-related 

equipment outages.

• Houston landfall storm 

studied by ANL.

– Intensity at landfall: 

Category 5

– Maximum wind speed: 

160 mph

– Storm surge: 

22+ ft
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Source: ANL Potential Severe Weather Event Study presentation given at the 

August RPG meeting

https://www.ercot.com/files/docs/2024/08/12/ANL%20Potential%20Severe%20Weather%20Event%20Study_08132024RPG%20meeting.pdf
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Electric System Recovery Post Hurricane

• The equipment repair time depends on the severity and 

types of damages and may vary greatly.

• Post hurricane load recovery may take a week or more 

potentially due to the repair time of the system damages.
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Electric System Recovery Post Hurricane – 

Cont.

• The post hurricane recovery of the electric system may 

experience a few stages:

– Most transmission and distribution damages have not been repaired yet 

and area load is low due to service interruption from damages and 

evacuation (a few days after hurricane). 

– Slight/minor and moderate damages have been repaired, and electric 

services are mostly restored (a week or more after hurricane). 

– All damages have been repaired, and the electric system is back to normal 

operation. 

• The 2024 GRRA hurricane scenario focused on the recovery 

period described in the second sub-bullet point above, which 

had the greatest number of simultaneous outages with the 

highest load. Outages were applied on equipment reported as 

being substantially, severely, or completely damaged.
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Summer Hurricane Case Assumptions

• Generation dispatch Capacity Factor (CF) of renewable 

resources

– December 2023 CDR report

• Load:

– Coastal Weather Zone load level updated to represent weather-

related damage and post-hurricane load recovery
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Solar
Wind-

Coastal

Wind-  

Other

Wind-

Panhandle
Battery

CF 76% 60% 22% 29% 20%

Coast

(MW)

East 

(MW)

North 

(MW)

North 

Central 

(MW)

Southern 

(MW)

South 

Central 

(MW)

West 

(MW)

Far West 

(MW)

Total 

(MW)

23,236 3,479 5,501 32,449 7,724 18,225 3,489 14,821 108,920
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Summer Hurricane Case Assumptions

- Outages
• Substantial/Severe/Complete outages in ANL report modeled in 

study:

• Amount of load and generation capacity lost due to damage:

• Hurricane Beryl Vs. GRRA Hurricane total transmission outage 

count. Beryl only had two 138-kV line outages during the same 

recovery period as the hurricane studied in the 2024 GRRA:

11

kV level 345 kV 138 kV 69 kV 345/138 kV Total

Transmission 

Outages
2 141 6 4 153

Load (MW) Capacity (MW)

2,240 4,468

Hurricane 345 kV 138 kV 69 kV 138/69 kV 345/138 kV Total

GRRA 10 199 15 1 9 234

Beryl 5 80 42 0 0 127
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Summer Hurricane Scenario Findings

• Transmission solutions identified to mitigate cascading risk 

and reduce the impacts of outages on customers:

– H O Clarke to Mykawa 138-kV line addition and Hall substation 

138-kV cap bank addition.

– PH Robinson, Fairmont, Webster Substation Hardening. 

– Galveston Island Substations Hardening.

– Limburg to Seminole TNP 138-kV line addition and Intermediate to 

Southwyck 138-kV line upgrade.
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Summer Hurricane Scenario Findings – Cont.

• ERCOT also reviewed additional system condition where 

most hurricane-caused outage have not been repaired, 

and area load is low due to service interruption from 

damages and evacuation.

– High voltage violations observed

– Though distribution hardening was out of scope of this 

assessment, a more resilient distribution system was 

deemed crucial
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Winter Extreme Weather Scenario
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Study Assumptions - Winter Extreme Weather 

Scenario

• The extreme winter peak scenario was constructed to 

reflect a weather condition similar to the 2021 Winter Storm 

Uri event. 

• Load forecast based on the 2021 Winer Storm Uri scenario 

from the ERCOT 2024 Long-Term Load Forecast (LTLF) 

was adopted.

• Generation capacity loss related to the winter extreme 

weather was based on historical data analysis from the top 

four peak load hours of the coldest day and two following 

days during Winter Storms Uri, Elliott, and Heather.
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Winter Extreme Weather Case Assumptions

- Generation and Load
Thermal Generation Capacity Lost:
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East 

(MW)

Coast 

(MW)

North 

(MW)

North 

Central 

(MW)

Southern 

(MW)

South 

Central 

(MW)

West 

(MW)

Far West 

(MW)

Total 

(MW)

Gas 464 2,028 253 2,434 465 1,077 78 387 7,186

Coal 320 989 0 398 391 187 0 0 2,285

Total 784 3,017 253 2,832 724 1,264 78 387 9,471

Wind

Coastal

Wind 

Panhandle

Wind

Other
Solar Total

CF - CDR 56% 37% 26% 14%

CF - Actual 40% 34% 24% 13%

Est. Lost 

Capacity (MW)
945 158 636 579 2,138

Load 

(MW)

Load + 

Losses 

(MW)

Capacity 

(MW)

Reserves 

(MW)

Initial 105,123 107,857 100,078 -7,779

Crypto Load 

Reduction
6,332

Industrial Load 

Reduction
2,725

Final 96,066 98,564 100,078 1,514

Renewable Generation Capacity Lost:

Load and Generation Balance:
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Winter Extreme Weather – Load Forecast
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• The weather pattern in 2021 had some unique 

characteristics which impacted how load was distributed 

throughout the state. 

– The South Central Weather Zone was impacted the most with the 

forecasted 2029 winter peak load under the 2021 weather condition 

being almost 5,000 MW higher than the forecasted summer peak 

for the same year. The North Central Weather Zone also shows a 

significantly higher load forecast for winter than summer with a 

magnitude of just under 3,000 MW.

– North Central and South Central weather zones were found to have 

greater need for imports due to their high load forecasts and 

significant generation capacity losses based on assumptions 

adopted by the extreme winter peak scenario.

– Austin (South Central Weather Zone) and DFW (North Central 

Weather Zone) had a significantly higher number of consecutive 

hours below or at freezing and experienced lower temperatures 

overall during the event than Houston (Coast Weather Zone)
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Winter Extreme Weather – Temperature
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• Temperature data for the three largest load centers (Dallas-

Fort Worth (DFW), Austin, and Houston) during the 2021 

Winter Storm Uri*:

*https://www.ercot.com/files/docs/202

1/03/03/Texas_Legislature_Hearings_

2-25-2021.pdf
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Winter Extreme Weather Scenario Findings
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• North Central and South Central weather zones were found to 

have greater need for imports due to their high load forecasts 

and significant generation capacity losses:

– Knob Creek Switch (3413) to Salado Switch (3699) 345-kV line upgrade

– Bell East (3687) to Salado (3699) 345-kV line addition

– Old Hickory (5323) 345-kV Substation and 345-kV line additions

– Shaula (5380) to Elm Creek (5133) to Cachena (5068) 345-kV line 

upgrades

– Hillje (44200) to Bottom Grass POI (888870) 345-kV line upgrade

– Lake Creek SES (3409) to Temple Pecan Creek (3412)  345-kV line 

upgrades

– Marion (7178) to Cibolo (7608) 138-kV Double Circuit Line Upgrade

– HIll Country (5211/5209) and (5211/5208) 345/138-kV Transformer 

Upgrade

• The majority of these transmission solutions were also identified 

in the 2024 RTP 345-kV plan
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Questions and Comments
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Stakeholder comments on the 2024 Grid Reliability and 

Resiliency Assessment, welcomed through:

 Tyler.Long@ercot.com,

Mingwei.Chen@ercot.com,

 or Ping.Yan@ercot.com 

mailto:Tyler.Long@ercot.com
mailto:Mingwei.Chen@ercot.com
mailto:Ping.Yan@ercot.com
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