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Outline

0 Reviewing two selected large load events in DE zone
 LLE20240710 (Large Load Event, July 10, 2024);
 LLE20260418 (Large Load Event, April 18, 2026);

= Results of the collaboration with customers

O LLE20260722 (Large Load Event, July 22, 2026) analysis
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Previous Events Comparison

July 2024 & April 2026
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J llly 2024 and April 2026 Events - System Load Overview
=

21,400

July 10, | April 18,
2024 2026

Initial Load

1500 1500 21,200
response (MW)
21,000 1500 MW
Sustained Load 1500 500 20500
Transfer (MW)
20,600
Voltage Sags 6 6 20400
Min V_Sag (%) 68.3 63.6 20200
Max V_Sag 75 67
duration (ms) 80 seconds <45 seconds
Sustained 11 1 Reclosing Time
Transferred DC
Impacted 1500 MW
Substations 22 22 (~12%)

(Threshold: 4MW)

Fault Recorders

Triggered 95 177
(<0.9 pu)

4:31:00 4:31:30 32
Total System Load (MW)
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Data Centers’ Response Categories:

* Ride-through
. . . _/_>
* Transient load transfer: Load drops but immediately _\/
ramps Uup. (Regardless of load drop percentage)
* Temporary load transfer: Load drops and stays \
disconnected for 1- 20 mins than ramps up. (Regardiess of load
drop percentage)

E =" 3
1<t<20
* Sustained load transfer: Load drops and stays
disconnected for > 20 mins than ramps up. (regardiess of load \
drop percentage)
- t>20
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How did individual data centers react?

50 POI metering were analyzed

Most data centers experienced 6 voltage sags (initial fault and instantaneous reclosing, reclosing
at 20 sec and 80 sec, based on Dominion recloser settings)

Event

Response

July 2024

April 2026

Ride-Through

Transient Load Transfer

Temporary Load Transfer

Sustained Load Transfer

Min V_sag
(o)

67.8

68.0

69.7

68.3

Max Transfer
Duration

17 m

3h 2m

# Data
Centers

28

11

Min V_sag

(%)

63.3

64.0

64.8

65.2

Max Transfer

Duration

2 m

1h 25m

# Data
Centers

27
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https://dominionenergyo365.sharepoint.com/:x:/r/sites/etsoc/Data%20Center%20Load%20Transfer%20Events/June%2019th,%202025%20Line%202035/POI%20Data.xlsx?d=wd9748332e1074372a186f715fabd2c18&csf=1&web=1&e=3fJKgG
https://dominionenergyo365.sharepoint.com/:x:/r/sites/etsoc/Data%20Center%20Load%20Transfer%20Events/June%2019th,%202025%20Line%202035/POI%20Data.xlsx?d=wd9748332e1074372a186f715fabd2c18&csf=1&web=1&e=3fJKgG
https://dominionenergyo365.sharepoint.com/:x:/r/sites/etsoc/Data%20Center%20Load%20Transfer%20Events/June%2019th,%202025%20Line%202035/POI%20Data.xlsx?d=wd9748332e1074372a186f715fabd2c18&csf=1&web=1&e=3fJKgG
https://dominionenergyo365.sharepoint.com/:x:/r/sites/etsoc/Data%20Center%20Load%20Transfer%20Events/June%2019th,%202025%20Line%202035/POI%20Data.xlsx?d=wd9748332e1074372a186f715fabd2c18&csf=1&web=1&e=3fJKgG
https://dominionenergyo365.sharepoint.com/:x:/r/sites/etsoc/Data%20Center%20Load%20Transfer%20Events/June%2019th,%202025%20Line%202035/POI%20Data.xlsx?d=wd9748332e1074372a186f715fabd2c18&csf=1&web=1&e=3fJKgG

July 2024 and April 18 Comparison - Customer Response

| July 10 | April 18
Data Center Xf;:gl V(()[l)t:)ge Vl\f;;g Load loss profile S::;tl?si;l;d Xl—;igl V(()Il)tlil)ge Vl\:[;:g Load loss profile stl:_:t:si&id
Duration Duration
DC1 | N 0.91 0.058 No Load Loss N | 4 0.774 0.058 - N
DC2 | N 0.92 0.049 No Load Loss N | 4 0.758 0.059 Rode through N
DC3 | N 1 0 No Load Loss N | 4 0.766 0.058  Rode through N
DC 4 6 08377 0.059 TOtai;?sTsoit‘;Ttﬁ:‘St:gg;‘r‘S;Z da;‘}‘lioiamp Yes 5 0.713  0.059 Rode through N
DC5 | 6 06828 0075 Total Load Loss after 3rd shot Yes | 6 0.652  0.066 Rode through N
pC6 | 4 0883 0042 No load Toss N | s 0.651  0.059 Rode through N
DC7 6 07446  0.067 Total Load Loss after 3rd shot Yes 6 0.652  0.058 tll?e(ﬁ)f ;I‘I’;‘)d:;ai‘f?j i’irnis minsand -y
DC8 | 6 07477 0067 Total Load Loss after 3rd shot Yes | s 0.717  0.059 Rode through N
DC9 | N 0.88 0.057 No Load Loss N | 6 0.711 0.058 Rode through N
DC 10 | 6 0.7924  0.058 Minimal drop initially, all off at 15 sec Yes | 6 0.716 0.059  Rode through N
DC 11 | 6 0.7905  0.066 Total Load Loss after 3rd shot Yes | 6 0.701 0.058  Rode through N
DC 12 | 6 0.8192  0.066 Minimal drop initially, all off at 15 sec Yes | 6 0.636 0.067 Rode through N
DC 13 | 6 0.7792  0.058 Total Load Loss after 3rd shot Yes | 6 0.72 0.059 Rode through N
DC 14 | 6 0.784 0.067 Total Load Loss after 3rd shot Yes | 5 0.721 0.059 Rode through N
DC 15 | 6 0.7847  0.067 Total Load Loss after 3rd shot Yes | 6 0.633 0.067 Rode through N
7 October 21, 2026 ; Dominion
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Key Takeaways

April 18 event happened on a 500kV tie-line between DE (Dominion Energy) and FE (First
Energy) on the FE territory, causing a 500 MW transfer on DE load side.

Relative to the previous comparable events, less load were transferred on April 18, although a

broader geographical area was impacted.

This outcome indicates the effectiveness of coordinated efforts with customers to improve ride-

through settings.

Additional customers were identified for targeted engagement to further enhance system

performance under similar conditions.
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Large Load Event

July 22, 2026
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System Load Review

At 07:56, a 230 kV Line Locked Out.
At the same time three Capbanks
tripped due to abnormal voltage.

The faulted line saw an A-B fault
persisting throughout all reclosing
attempts.

Field personnel reported finding a
conductor hardware failure.

The faulted line is 1.5 miles long in

the heart of data center alley.

18/000

~25 minutes

17,500

17,000

16,000

15,500

3870 MW

15,000

14,000

13,500
7:50

Total System Load (MW)
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Selected Events Comparison

July April July
10, 18’ 225
2024 2026 2026 1500 MW

July 10, 2024

Initial Load 1500 1500 3900
response (Mw)

Load
Transfer 1500 500 2900 R
(sustained) (sustained) (temporary) 80 seconds < 45 seconds .
(MW) —— April 18, 2026
Reclosing Time

Impacted
Substations 22 22 39 1500 MW

(Threshold: 4MW) (~12%)
Voltage Sags

Min V_Sag
mag(l‘zl/:f ude ' . ' sobninutes ~20 minutes July 22,2026

Max V_Sag 2900 MW

duration (ms) 3900 MW

(~22%)
Sustained
Transferred
DC :56: -56:. 57 7:57:30 7:58:00
Total System Load (MW)

October 21, 2026




Affected Substations

High Voltage Conditions Impacted Substations (MW Change >4MW)

Substation Impact Criterion: A substation is considered impacted if one or more of its transformers experienced a load change of 4 MW

or greater during the event.
It should be noted that this analysis is based solely on transmission transformers; distribution transformers were not included in the

assessment.
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System Load Review

- 07:56:15 — line open and
inst reclose

- 07:56:15 — 3 Capbanks
received Abnormal
Voltage Alarm and tripped

- 07:56:17 — CBs open

- 07:56:29 — CBs reclose

- 07:56:30 — CBs lockout

- 07:57:40 — Cap #4 open

- 07:57:54 — Cap #5 open

- 07:58:14 — Cap #6 open

- 07:59:05 — Reactor #1
closed

- 07:59:55 — Reactor #2
closed

Total System Load (MW)
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Voltage Review

Caps#123 Cap#d Cap#5  Cap#6
- 07:56:15 — line open and | | | ]
inst reclose l Lo » | ! v | ==
- 07:56:15 — 3 Capbanks 1 Lo2pu : b'\‘ o it — e
received Abnormal ]
Voltage Alarm and tripped ,.
- 07:56:17 — CBs open 0 A I I I R N I R e

- 07:56:29 — CBs reclose
- 07:56:30 — CBs lockout y

- 07:57:40 — Cap #4 open hﬁ
- 07:57:54 — Cap #5 open v ™~

\ V. I:
- 07:58:14 — Cap #6 open o« ‘\: ﬁ
- 07:59:05 — Reactor #1 N «ﬁ

Voltage

closed . .
07:55:00 07! 55 15  07: 55 30 07 55 45 07:56:00 07:56:15 D?&E SIJ 07:! 56 45 07! 57 00 0o7: 57 16 07: 57 30 07! 57 45 07! 58 00 07:58:15
- 07:59:55 — Reactor #2 Fime.
closed et I
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How did individual data centers react?

POI metering were analyzed

Most data centers experienced 7 voltage sags. The timing of the INST recloses from both ends were not

synchronized and came in at 192ms from SUB1 and 380ms from SUB2.

(initial fault and instantaneous reclosing, reclosing at 20 sec and 80 sec, based on recloser settings)

* 3 data centers rode through.

* 17 data centers experienced transient load transfer.___—

* 12 data centers experienced temporary load transfer. :

* 4 data centers experienced sustained load transfer. \. l‘

Load drops but
immediately ramps up.
(Regardless of load drop
percentage)

Load drops and stays
disconnected for 1- 20

mins than ramps up.
(Regardless of load drop
percentage)

Load drops and stays
disconnected for > 20

mins than ramps up.
(Regardless of load drop
percentage)

\v

i i
1<t<20

L/

-—p
t>20
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https://dominionenergyo365.sharepoint.com/:x:/r/sites/etsoc/Data%20Center%20Load%20Transfer%20Events/June%2019th,%202025%20Line%202035/POI%20Data.xlsx?d=wd9748332e1074372a186f715fabd2c18&csf=1&web=1&e=3fJKgG
https://dominionenergyo365.sharepoint.com/:x:/r/sites/etsoc/Data%20Center%20Load%20Transfer%20Events/June%2019th,%202025%20Line%202035/POI%20Data.xlsx?d=wd9748332e1074372a186f715fabd2c18&csf=1&web=1&e=3fJKgG
https://dominionenergyo365.sharepoint.com/:x:/r/sites/etsoc/Data%20Center%20Load%20Transfer%20Events/June%2019th,%202025%20Line%202035/POI%20Data.xlsx?d=wd9748332e1074372a186f715fabd2c18&csf=1&web=1&e=3fJKgG
https://dominionenergyo365.sharepoint.com/:x:/r/sites/etsoc/Data%20Center%20Load%20Transfer%20Events/June%2019th,%202025%20Line%202035/POI%20Data.xlsx?d=wd9748332e1074372a186f715fabd2c18&csf=1&web=1&e=3fJKgG

° Sustained transfer Temporary transfer
Data Center with POI
° °
Monitoring
Event  July 22,2026
Min Max.
Response V_sag ge]r)l::fs Transfer
(%) Duration 45| mi i &7 j i i @ |45 mi
Ride-Through 58.18 3 -
Transient Load 5.43 17 i
Transfer
Temporary Load 6.3 12 16 m
Transfer
Sustained Load 731 6 5h 48m Ride-through Transient transfer
Transfer
Data Centers Response Type Based on Their Transmission Path Distance From the Fault (Miles)
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Spread of Voltage Measurements with respect to Ride-
Through Performance Curves

For July 22 load transfer RN AR SR S A M Sniii ' O 0 O
event, 1if ride through .
requirements would have
been in place, the event = is .
. a 0.8 §
would have been avoided. = 3 ty
S IR
oo
. . . £ 06 * ; = MISO
This is evident as data § © f - - NERC LLWG SAR
. . . =2 =— ERCOT
points are within ERCOT, £ i - P
> . + Ride-
NERC LLWG SAR and 0.4 o " ::?setai:zlu'gr:jansfer(>= 20 min)
- e Temporary Transfer (1-20 min)
PJM proposed RT curves. ’ ¢ ! + Transient Transfer (<= 1 min)
1
0.2 | @ o
.. ! o
;
o1 0.02 0.05 0.1 oz 0.5 1 2 5 10 15

Disturbance Duration (s)
Ride Through Assessment of the Data Centers = July 22,2026 Event
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Data Center Interconnection Queue

Developer-requested capacity assigned to the year each delivery point (DP) is scheduled to energize.

Important interpretation

38.9 GW 5,629 MW 3,538 MW This is not a forecast of the actual
Total scheduled, 2027-2037 Highest annual addition (2027) Average annual addition
data center load ramp.
6000 —5.626 Each annual value represents the
4,854 full capacity requested by the
5000 + 7,289
= 3,848 5770 developer, assigned entirely to the
< 4000 - 3,555 . .
o 3,119 3,061 year the DP is scheduled to be
T 3000 - 2,549 .
> 2,203 energized.
S 1,832
@ 2000 - . .
o Actual demand will likely phase
O
1 i . . . .
000 in over time and may differ in
0 - ' ' ' ' ' ' ' magnitude.
2007 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
18 October 21, 2026
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General Observation on July 22, 2026

» This event had a higher impact (voltage profile, load reduction) in comparison to the previous events.

* The system load was recovered in less than 25 minutes.

* During this event there were 7 voltage sags; however, in the previous event maximum of 6 voltage sag
was observed.

* This event resulted in lower voltage level (<0.4 pu) than any of the previously observed events.

* The collaboration between DE and the customers was evident during the April 18 event. But, in

this event due to a more severe voltage condition, the customers responded to the first voltage sag.

19
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Ongoing Efforts

Increase the deployment of high-fidelity monitoring equipment at appropriate locations to characterize individual data

center behavior.
Perform studies to update ride-through requirements:
o Interim requirements will be released in the next FIR update at the end of this year (updated every 6 months);
o  Dynamic studies will be performed to develop tailored RT requirements.
Modeling improvement:
o  What-if analysis and benchmarking studies against data;
o Adoption of PERC models for data center modelling;
o Engagement with OEMs for EMT modeling and defining realistic RT settings;
o DEV Load Modeling Working Group was recently created.

Continued Costumer engagement.

20
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Considerations for Future Requirements

Unbalanced Operation: some sites exhibited unbalanced operations

Ramp Rate: different customers have different ramping up behaviors

PFAPR requirements: immediate reconnection needs requires further analysis
Retroactive applicability to currently-operational sites

Feasibility of monitoring/testing for RT compliance

Site-level real time monitoring & post-event data collection

Detailed modeling studies (dynamic, what-if, EMT) to validate adequacy of requirements

21
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Thank you

AN

narges.ghiasi@dominionenergy.com
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