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On the afternoon of November 13, 2025, a cascading outage of several transmission lines in the
northeast corner of the Western Interconnection resulted in the loss of over 1 GW of load and 4.5 GW of
generation in less than six seconds, leaving roughly 250,000 customers in Montana, Nebraska, South
Dakota, and Wyoming without power for hours.

The incident began when PacifiCorp initiated a planned outage of a
high-voltage transmission line in southeast Wyoming, near the seam
between two Reliability Coordinators (see RC Areas map) — although
several factors contributed to the outcome.

Following the event, WECC and NERC worked closely with the involved
entities to determine the root causes and identify opportunities for
improvement. A report that includes the details of the event is
expected to be available on wecc.org by the end of June.

During this technical session, James Hanson, WECC manager of RC WEST
operations analysis, and Rich Bauer, NERC principal engineer of event
analysis, will discuss the findings and recommendations from the
event and subsequent restoration efforts.

Related Articles:

Rocky Mountain Power announces 'internal investigation' of massive Reliability Coordinator Areas
power outage - WyoFile

Widespread power outage affects tens of thousands

Investigation ongoing into cause of widespread power outage

Thousands lose power across South Dakota and Wyoming

ELECTRIC RELIABILITY AND SECURITY FOR THE WEST


https://www.wecc.org
https://wyofile.com/rocky-mountain-power-announces-internal-investigation-of-massive-power-outage/
https://wyofile.com/rocky-mountain-power-announces-internal-investigation-of-massive-power-outage/
https://www.wyomingpublicmedia.org/natural-resources-energy/2025-11-13/widespread-power-outage-affects-tens-of-thousands-of-wyomingites
https://www.newsdata.com/clearing_up/clearing_it_up/investigation-ongoing-into-cause-of-widespread-power-outage-in-wyoming/article_52638d45-fe80-4bf5-a494-bc17fbcfd976.html
https://www.kotaradio.com/2025/11/13/thousands-lose-power-across-south-dakota-and-wyoming-amid-widespread-outage/
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Reliability Analysis of Event

e Joint WECC—NERC team

« Worked with Transmission Operators (TOP) and Reliability Coordinators
(RC) involved

« Gathered information through data requests

« Held in-person meetings to get perspectives from entities involved
- January — Focus was on what allowed the event to happen
- April — Focus was restoration and opportunities for improvement

« Focus was what happened, what allowed it to happen, and what is being
done to prevent recurrence of a similar event

- Not a compliance review

This will be performed by our oversight team


https://www.wecc.org/
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Background — General Area Description

« General Area Description
- Lightly loaded

. Large amounts or thermal and wind
generation

- Extra high voltage (EHV) lines used to RC WEST
transfer surplus generation to load
centers in the Western Interconnection

e TOP and RC seams area

- TOPs — PAC WACM, TSGT, BHP, and
NWC

- RC West and Southwest Power Pool RC



https://www.wecc.org/
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Topology prior to Event

e Shoulder Month — Time for
maintenance on facilities

» Going into November 13, there were
already seven 230 kV lines out of
service in the area for maintenance,
along with the Rapid City DC Tie

« November 13 Additional Planned
Outages

- PAC — Aeolus—Clover 500 kV
line — scheduled for 0800—-0900

- WACM — Alcova—Miracle Mile
115 kV West line — scheduled for
0900-1700



https://www.wecc.org/

Technical Session Meeting - Technical Session Slides

<Public>

o Early Morning November 13

« OPAs for the November 13 operating day did not identify any issues with
these scheduled outages

« Early morning WACM studies showed loading issues if both outages were to
occur concurrently

These concerns were shared with SPP, RCW, PAC

« Discussed in early morning RC calls. The plan was the Aeolus—Clover line
would conclude before the Alcova—Miracle Mile outage would start


https://www.wecc.org/
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o Aeolus—Clover Line Outage Delayed

« Short outage to return one piece of
equipment to service and take another out
for maintenance

* These are remote stations and personnel
were delayed in getting to one of the
stations at 0800

o New projected start time for this outage
was 1200

o Avoiding concurrent outages is now
complicated

= Studies were showing this would require
generation in the area to be reduced

= PAC agreed to do what was necessary to
take the outage when personnel were in
place



https://www.wecc.org/
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o Alcova—Miracle Mile 115 kV West line

0950 — WACM proceeded with their scheduled
outage

Were in regular contact with RC and
confirmed neither saw any issues with
starting the outage

«  Very clear communications
throughout

*  Throughout the morning, the wind generation on
PacifiCorp’s system was increasing.

®

»  Studies showed that wind generation would
need to be reduced to 2,500 MW to support
both outages

]

4 28

dwvaave

1156 — Alcova—Miracle Mile 115 kV West line
returned to service - WACM experienced an
equipment issue that required them to complete
the work another day

8.3

1
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Aeolus—Clover 500 kV switching

* While the WACM line was being
returned to service, PAC informed
RCW that they were experiencing a
large telecommunications outage in
another part of their system

o Assured RCW the comms outage did
not impact this area

o Still wanted to take the outage today

- Staging to take the outage (last
communication between PAC and RC)



https://www.wecc.org/
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Aeolus Remedial Action Scheme (RAS)

» Aeolus RAS automatically trips wind
generation for forced outages on the
Aeolus 500 kV lines to address voltage
and loading concerns in the area

» As PAC was preparing for switching, they
modified the Aeolus RAS by raising the
arming setpoint to a level at which the
RAS would not operate

o Prevent unintended operation during
switching

o Monitored RTCA to identify operating
violations

Would modify loading to address violations

Operator did not see any RTCA violations

10
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o  RC's View

« RC West — The RTCA scan after « SPP West — Does not have visibility
PAC changed the arming limits of of the Aeolus RAS arming status in
the RAS identified low voltage RTCA and assumes the RAS is
results in the switching area available
o Had no reason to believe RAS was o Showed no violations assuming RAS

not armed action in their RC Footprint

= Performed an offline study to
validate the RTCA results

« Had over 60 instances of unsolved
contingencies in this area over last
two months

11
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o PAC Issues Masked in Real-time Tools

* OPA — No longer a useful
study as generation was
about 150% of the amount
included in study

o Reliance on real-time tools

* Unknown to PAC at this time,
there were errors in their
RTCA

o Low voltage alarms were
disabled

o (Generator resource reactive
capability values were not
accurate

12
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o The Disturbance

« At 1243 MST, the Aeolus—Clover 500 kV line was switched out.
> In 344 milliseconds, the voltage dropped from 1.0 pu to ~0.28 pu.
o The Aeolus—Anticline 500 kV line tripped correctly on Zone 1.
o During the next 279 milliseconds, 13 230 kV lines in the area tripped.

> Following these trips, NE Wyoming and Rapid City, SD, islanded from the rest of
the WI.

= Within 6 seconds, this island collapsed.

13
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Impact
« Within 6 seconds of opening the
Aeolus—Clover 500 kV line —
o 33 BES Transmission Lines were i .
outaged B G ey
o ~1,120 MW of load was lost et T_
> 4,853 MW of generation was lost [ mi::::m
o Service to over 250,000 was
interrupted == 1] | 1 " o X
> Frequency in WI fell to 59.758 Hz .,__ - =
o NE Wyoming and Rapid City : : |

outaged

14
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o Immediate Responses

« PAC called upon the NWPP Reserve Sharing Group for assistance with
contingency reserve delivery

o Program was very effective and returned WI frequency to 60 Hz in roughly 6
minutes

o Large BESS fleet is believed to have helped arrest the frequency nadir and
accelerate grid recovery

« SPP identified seven N-1 contingencies with loading up to 160%

o Created a bridge call with their entities and stated they would not focus on
restoration until they reached a secure state

o Declared Transmission Emergency for their area

15


https://www.wecc.org/

Technical Session Meeting - Technical Session Slides

<Public>

o Immediate Responses

« RC West — State estimator failed to converge, and RTCA did not run for
roughly 40 minutes because:

o |CCP link from SPP RC bringing in WAPA data went down beginning at 1220,
restored 124

> Loss of many elements due to outage

« Communicated with PAC on ability to recover, mentioned may need to shed
load

16
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o Restoration Plans

 Following a widespread disturbance, entities have restoration plans to help
with system restoration.

« The first step in these plans consists of performing a system assessment.
This should include:

o Boundaries of the affected areas
o Generation status and availability
o Transmission line status

o Load status

> Voltage and frequency

o SOL exceedances

« All of this is to be communicated and coordinated with all affected entities

17
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~n PacifiCorp Restoration Response

« Within 3 minutes of the outage, PAC closed in the Aeolus—Anticline 500 kV
line

o Anticline bus voltage jumped to 587 kV
o Closed in area reactors to reduce voltage
« Continued to close in other lines to restore the system

o Closed in line that re-energized BHP system in Rapid City

= PAC was unaware of the impact of the outage

18
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o Dave Johnston Generation Station

« Dave Johnston is a coal-fired thermal
plant with 4 units.

« Units were constructed across several
decades.

o Several different protection
approaches used on the different units

« All units were online at the time of the
event.

* Unit 4 had a two-stage protection
scheme to isolate it from the grid.

» Second stage did not operate due to
the 230 kV bus being de-energized.

« At 1307, the Amasa—Dave Johnston
230 kV line was restored to service,
energizing the DJ 230 kV bus.

+ Unit 4 was still connected to the grid,
motoring the unit and causing
catastrophic damage

19
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o Communication, Coordination, Restoration

« 1324 — SPP restored ICCP link with WAPA data; with this restored, RC West's
state estimator was able to start solving.

* 1416 — SPP set up a bridge call with all entities involved.
o With coordination in place, the restoration proceeded much more efficiently.

o All customers were restored by 2206.

20
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oy Key Contributing factors

« Personnel
o Lack of mutual understanding between the RCs and TOPs
o TOP communications were not coordinated with neighboring TOPs and RCs during restoration
o Restoration training across RC seams is insufficient
* Processes
o Processes were insufficient to manage seams across TOP and RC footprint areas
o Failure to resolve persistent RTCA issues
o Entities initially failed to follow their restoration procedures
« Tools
o RCs and TOPs made different assumptions when modeling RAS in RTCA
o RTCA was operating with inaccurate modeling parameters

o TOPs generally rely on one analysis tool and corresponding model without the ability to validate
results between off-line and on-line study tools

20
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o Ongoing Efforts

* Industry Webinar to be held June 16
o NERC and WECC will co-present

« WECC Assurance Visit
o Focus on seams coordination and communication

> Visit RCs and PAC late 2026 to see improvements made since the event

« WECC Oversight Team likely to review event

21
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ENGAGE WITH WECC
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W WECC

engage@wecc.org
@ www.wecc.org | 801-582-0353

155 N 400 W, Salt Lake City, Utah 84103, USA
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