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We Assist our Customers in Solving & Avoiding Problems From PQ Issues
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microPMUs & PQ Analyzers Reporting & Analytics Platform

(Monitoring Devices) (QubeScan & PQView) PQ Correction Equipment

PQ Studies & Services (Harmonic Filters &
Capacitor Banks)

Mission: We apply our deep power quality expertise to help customers achieve exceptional visibility,
reliability, and efficiency in their electrical systems. Through collaborative partnerships, we deliver solutions
tailored to their needs.
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Case Study

Data Center 1.5GW Load Transfer & Resulting BES
Instability
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Data Center 1.5GW Transfer & Resulting Instability on BES

A transmission lightning arrestor failed on a bus serving 70 Data Centers, initiating a reclose-to-lockout

Data Centers had varied responses to the event & several sustained transfer on backup generation

The sustained transfer resulted in 1.5GW BES load loss & subsequent sustained overvoltage for 7 minutes

e Utility immediately removed nine 230kV cap banks and 1400 MVARs to stabilize BES voltage
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Monitoring Installed During the Event

 DFRs & PMUs at bus level substantiated event - insufficient to diagnose data center behavior causing transfer

e 29 of the 70 impacted Data Centers had PQube 3 monitors installed at the feeder level

* Because the issue involved varied Data Center response to fault, analysis was needed at the Data Center circuit level.
* Utility: “The power quality monitors at feeder level provided the best insight into data center’s behavior”

* Qubescan Fleet Disturbance Analysis was applied to collect and aggregate data from the 29 Data Centers
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FLEET DISTURBANCE ANALYSIS X

Test  05/05/2025 - 07/18/2025
a

Test
Remainin g Remainin )
Measurement Magnitude . Sag Duration
Date Type Duration (s)  Phases voltage voltage (V Graph
Point (%Un) Type (cycles)
(pu) or KV)
07/17/2025 Voltage L3N, Selectaccomt
o X
71243 200 AM Helvetia Swell 105.07% 24608006 | 1.051 20920 14764805  w\~
07/17/12025 Premise# Voltage
89.73% 0009 L1-N 1 0.897 12.921 05
1:40:37 .745AM 8124966 Sag Select Measurement Points™
L1-L2 :
07/15/2025 hourglass 6414, Voltage . ’ Measurement Points Selected (15) M
7:59:11 .435 PM Meter#88821029  Sag 85.43% 0059 '[;z . 0854 20414 35
07/15/2025 Cirg95, Voltage L1-L2,
’ < 85.41% 0059 L1, 1 0.854 29.468 35 wWw 05/05/2025 (17:00) > 07/18/2025 (16:59) (o]
7:59:11 .430 PM Meter#41862526  Sag 2N
L2-N,
07/15/2025 Voltage . L3N, Select Aggregation*
72409 919 AM Helvetia Swell 105.32% Tat2a2 1 1.051 20.910 4447455 W NEms
L3-L1
07/15/2025 Premise# Voltage L1-N,
88.59% 0.024 | 0.886 12.756 15
1:47:29 129 AM 4810834 Sag ° L1-L2 W SEIEILXENOES
07/15/2025 Premise# Volt L1-N, ITIC Curves
7 remis oltage 88.67% 0016 N | 0.887 12.769 '
. 1:47:29 127 AM 3499141 Sag L1-L2
O L1-N,
07/14/2025 Premise# Voltage o L3-L1,
70425 180PM 2359119 sa0 83.44% 0059 o 1 0.834 12,015 35 wWw Apply (and Save)

PQube 3 PQ Monitor Data Center Installation Qubescan Fleet Disturbance Analysis Applied to Determine Data Center Response



Data Center Response Inconsistency

TABLE 1
: SR OBSERVED LOAD REACTIONS AT MONITORED DATA CENTERS DURING THE
29 of 70 Data Centers had permanent Power Quality Monitoring v R ey
« 10 sustained transfer after 37 voltage deviation (circled red below) o D‘;;ﬁfir;ﬁ“‘ L Ny
DC_1 0.00 Drop, recovered ¥ N
» 7 transferred initially and recovered Ak ik g:gg- ot 5 o
DC_4 3.28 Rode through N %
* 12 rode thru the event and did not impact BES DC 3 34 | Eadsthrosge N -
DC 6 3.54 Rode through N -
DC_7 3.54 Rode through N -
PQ data provided insights into transfer & recovery inconsistency DO Aot g mmen = — x .
. . G 3.2 rop, sus ﬂlrlle transier
among the impacted Data Centers monitored DC 10 334 Drop.sustined tansfer Y :
o ¥ ¢ througn | =
LDc 12 375 Drop, sustained trapsfer X Y |
DC_13 4.06 Drop, recovered Y N
—PhA DC_14 4.12 Rode through N -
300000 —PhB e 15 412 I']rn_n recovered Y N
—PhC DC_16 4.12 Drop, sustained transfer Y Y
I DC_17 4.12 Drop, sustained transfer Y Y
DC_18 4.12 Drop. sustained transfer Y ¥
DC_19 4.68 Rode through N -
100000 DC_20 5.16 Rode through N -
g DC_21 5.16 Rode through N -
g DC_22 5.16 Drop, recovered Y N
g’ = DC_23 5.45 Rode through N 4
DC 24 5.45 Rode throuch N -
~100000 Veltige DC_25 7.41 Drop, sustained transfer Y ¥
i 5 s Voltage deviations DC_26 13.93 Drop, sustained transfer b § Y
00000 o peviastion? DC 27 13.93 Drop, sustained transfer Y Y
B pC 28 13,93 Drop, sustained trapsfer iy X
@ Pl ® DC_29 32.00 Rode through N 2
R Drop = initial load drop following the 230 kV bus event.

Sustained = Load stayed off-grid for at least 7 minutes.
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Time (Second)

Voltage Profile During Event Reclosing Shots Summary of Data Center Response to Event



Summary & Lessons Learned

 Highlighted a need for standardization on settings & monitoring

* Determined ride thru setting inconsistency & sensitivity

* Enables improved planning/prediction of Data Center response Power Quality

Analyzers Analytics Platform

 Lessons Learned & recommendations to maintain BES Reliability:

*  “Feeder measurement devices with high sampling rates should
be installed on all new and existing Data Centers”

Fleetwide Diagnostics

Fleetwide PQ Solution Enabling Utility
Detection & Correction of Major BES Event
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