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This report presents a representative Electromagnetic Transient (EMT) assessment of a 100 MW
Al data center connected to a 138 kV utility system. The facility configuration considered in this
study consists of approximately 70 MW of Al computing load and 30 MW of cooling and auxiliary
loads, supported by energy storage systems, UPS infrastructure, cooling equipment, and
optional on-site generation resources. The objective of the assessment is to demonstrate the
types of analyses that can be performed to evaluate the electrical performance of modern Al
data centers under both normal and disturbed operating conditions.

The study begins with the development of a representative PSCAD facility model, including
utility interconnection, Al computing loads, cooling systems, energy storage systems, UPS
equipment, and generation resources. Steady-state assessments were performed to establish
baseline operating conditions and verify facility power balance prior to evaluating dynamic
events.

A representative Al load profile was developed to capture the rapid power variations that may
be associated with Al training and inference workloads. The impact of these load variations on
the facility and utility interconnection was evaluated, along with the effectiveness of energy
storage systems in mitigating power fluctuations. The results demonstrated that fast-response
energy storage systems can significantly reduce Al load variability observed at the Point of
Interconnection (POIl) and by on-site generation resources. In the representative case
evaluated, approximately +20 MW of energy storage power capability was sufficient to maintain
a relatively stable POl power profile.

Additional assessments were performed to evaluate cooling-system behavior, ride-through
performance, harmonic characteristics, and generator shaft interactions. Representative Low
Voltage Ride-Through (LVRT) and High Voltage Ride-Through (HVRT) events were simulated to
assess facility response to temporary utility disturbances. The facility remained stable
throughout the representative disturbances considered, with active and reactive power
returning to normal operating conditions following event clearance.

A harmonic assessment was also performed to evaluate power quality at the POI. The results
indicated acceptable harmonic performance for the representative operating condition
evaluated, with voltage distortion levels remaining within typical planning limits. Generator
shaft interaction studies further demonstrated the importance of evaluating periodic Al load
variations against the natural frequencies of rotating equipment when on-site generation
resources are present.

The representative results presented in this report demonstrate the value of EMT simulation as
a tool for evaluating Al data center performance, equipment interactions, power quality, ride-
through capability, and energy storage requirements. While the specific results are based on
representative assumptions and operating conditions, the methodology provides a practical
framework for performing project-specific assessments using actual facility configurations,
utility data, and equipment models. Such studies can support facility planning, equipment
selection, interconnection assessments, control-system development, and operational
optimization throughout the project lifecycle.
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1 Introduction

This section considers the purpose of the study, facility operating philosophy, study scope, and
key technical objectives. The focus is placed on evaluating the interaction between large
electronic loads, utility systems, on-site generation resources, UPS systems, cooling
infrastructure, and energy storage technologies

2 PSCAD Model Development of the Plant and Loads

The Al data center facility consists of a utility grid interconnection, on-site generation resources,
IT loads, cooling infrastructure, and energy storage systems. Depending on project
requirements, the facility may operate in grid-connected mode, islanded mode, or transition
between the two operating states.
The on-site generation system may include natural gas generators, diesel generators, or
reciprocating engine generators. The cooling infrastructure consists of chilled-water plants,
chillers, cooling pumps, cooling towers, CRAHs (Computer Room Air Handlers), and other
auxiliary motor-driven loads.
The IT load is represented by aggregated Al computing racks, which may be supplied through
centralized or distributed UPS systems, or connected directly to the low-voltage distribution
network depending on the facility architecture. The Al load profile may include rapid power
variations associated with Al training and inference workloads.
To mitigate the impact of load fluctuations on the utility grid and on-site generators, energy
storage systems such as Battery Energy Storage Systems (BESS) and Flywheel Energy Storage
Systems (FESS) may be deployed. These systems can provide load smoothing, ride-through
support, frequency regulation, black-start capability, and generator stabilization functions.
The overall PSCAD facility model represents the major electrical and mechanical subsystems
relevant to EMT studies while maintaining an appropriate level of aggregation for grid-level
assessments. The modelincludes:

e Utility Grid and Point of Interconnection (POI)

e Main Substation and Distribution System

e AlIT Load Blocks

e UPS Systems

e CRAH and Cooling System Loads

e Constant Auxiliary Loads

e On-Site Generators

e Supercapacitor, BESS, or Flywheel Energy Storage Systems

e Facility Control and Load Smoothing Functions
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Figure 1. PSCAD model of the Al data center facility

2.1 Utility Grid and POI Model

For grid-connected studies, the utility system is represented by an equivalent voltage source
with adjustable impedance. The model allows the Short Circuit Ratio (SCR) and X/R ratio at the
Point of Interconnection (POI) to be modified according to the desired study conditions. This
approach enables the assessment of facility performance across a range of grid-strength

scenarios.
POI
Grid
Impedance
o
R_gridL_grid >

112.677
Grid
138 kV

Figure 2. Utility model with adjustable SCR

2.2 Al Load Model

The Al load model represents the aggregated power consumption of computing equipment
within the data center, including GPU clusters, Al accelerators, servers, networking equipment,
and associated power conversion systems. Depending on the facility architecture, the Al load
may be supplied through UPS systems operating in double-conversion mode or connected
directly to the low-voltage distribution network. For EMT studies, individual rack-level
components are aggregated into an equivalent load representation that preserves the dominant
electrical characteristics relevant to system-level analysis while maintaining practical
simulation performance. The model supports both steady-state and time-varying operating
conditions, allowing the application of user-defined or measured load profiles to emulate Al
training, inference, and other computational workloads. Representative load profiles can be
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characterized by different average loading levels, pulsation frequencies, load amplitudes, ramp
rates, duty cycles, and operating durations. As shown in Figure 3, several sample load profiles
are considered to illustrate common Al load behaviors, including high-frequency bi-periodic
pulsations, lower-frequency large-amplitude variations, and ramp-limited trapezoidal load
transitions. These profiles are provided for demonstration purposes only and can be adjusted
to match project-specific measurements, vendor data, operational requirements, or future
workload scenarios.

This modeling approach enables the evaluation of the impact of large and rapidly varying
electronic loads on utility systems, on-site generation resources, UPS systems, cooling
infrastructure, energy storage systems, and overall facility stability. It also provides a flexible
framework for assessing the effectiveness of various mitigation strategies under a wide range
of operating and disturbance conditions.
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Figure 3. A sample of ETP Al load profiles

2.3 UPS System Model
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Figure 4. ETP UPS model
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The UPS system is represented using an aggregated model suitable for EMT studies of large data
center facilities. Depending on the facility architecture, the Al load may be supplied through one
or more UPS systems operating in double-conversion mode. The model captures the primary
electrical and control characteristics relevant to system-level studies, including power
conversion, voltage regulation, fault response, and load ride-through performance.

The level of model detail can be adjusted based on the objectives of the study and the
availability of vendor information. Simplified representations may be used for system-wide
assessments, while more detailed models can be incorporated when evaluating transient
performance, fault behavior, harmonic interactions, or control system dynamics. The UPS
model may also include bypass operation, battery energy storage, and associated control
functions when required.

The UPS representation developed for this study provides a flexible framework for evaluating
the impact of UPS systems on facility stability, power quality, ride-through capability, and the
dynamic interaction between Al loads, utility systems, on-site generation resources, and energy
storage technologies.

2.4 Cooling Infrastructure Model
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Figure 5. Cooling system model

Cooling systems represent a significant portion of the non-Al facility load and typically include
CRAH units, chillers, pumps, and auxiliary equipment. Many of these loads are supplied through
Variable Frequency Drives (VFDs) to improve efficiency and operational flexibility.

As shown in Figure 5, the cooling system is represented using a rectifier-fed VFD driving an
induction motor. This model captures the key electrical characteristics required for EMT
studies, including converter dynamics, motor behavior, and the response of the cooling system
to grid disturbances and facility operating conditions.
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2.5 On-Site Generation Model
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Figure 6. On-site generation model
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2.6 Energy Storage System Model

The energy storage system is represented using an aggregated EMT model capable of operating
in grid-forming mode. The model is configured to provide fast dynamic support for load-
smoothing, frequency regulation, and transient stability enhancement.

To capture the behavior of different energy storage technologies, the model allows adjustment
of key dynamic characteristics, including response delay, control bandwidth, ramp-rate
limitations, and energy-management functions. These parameters are varied throughout the
study to evaluate their impact on system performance, stability margins, and disturbance
response. The developed framework enables the assessment of a broad range of energy storage
solutions and control strategies without being tied to a specific technology or vendor
implementation.
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Figure 7. OEM energy storage model

2.7 Facility Control and Energy Management Functions

2.8 Study Assumptions and Model Limitations
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3 Steady-State Operating Assessment
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Figure 8. Steady State power profile of system

Figure 8 shows the steady-state operating condition used as the baseline for the dynamic
assessments presented in this report. The Al load consumes 80 MW while the remaining facility
loads, including cooling systems and auxiliary equipment, consume approximately 20 MW.
Under this operating condition, the energy storage system remains inactive and the total power
imported atthe POl is 100 MW. The results confirm proper power balance throughout the facility
and establish the initial operating point for the subsequent disturbance and transient studies.

4 Al Load Smoothing Assessment

Figure 9illustrates a representative Al load profile containing 5 Hz power pulsations between 40
MW and 80 MW. Such load variations may be associated with Al training workloads,
synchronized compute activity, or other rapidly varying electronic loads. Without mitigation,
these fluctuations would be directly observed by the utility system and on-site generation
resources.

Figure 10 shows the resulting power measured at the POl when the load-smoothing function is
enabled. The energy storage system actively compensates for the Al load variations,
maintaining a nearly constant power demand at the utility interconnection. The corresponding
BESS power output is shown in Figure 11, where the storage system alternates between
charging and discharging operation to absorb the load fluctuations. The results demonstrate
the effectiveness of fast-response energy storage systems in reducing facility power variability
and minimizing disturbances seen by the upstream grid.
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Figure 9. Al load profile with 5 Hz pulsation between 40 MW and 80 MW
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Figure 10. POl active power maintained near 80 MW during load smoothing
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Figure 11. BESS active power response during load smoothing

5 Energy Storage Technology Assessment

This section considers the performance of various energy storage technologies under Al data
center operating conditions. The assessment evaluates response speed, control bandwidth,
energy management functionality, operational limitations, and overall effectiveness in
supporting facility stability.

5.1 BESS Assessment
5.2 Flywheel Assessment
5.3 Supercapacitor Assessment

5.4 Technology Comparison

6 Generator and Rotating Equipment Assessment

This section considers the response of on-site generation resources to Al load variations and
major system disturbances. The assessment evaluates generator loading, governor
performance, excitation response, frequency regulation, and mechanical stress.

7 Generator Shaft and Oscillatory Interaction Assessment

A frequency scan was performed using a representative IEEE multi-mass generator shaft model
to identify torsional modes that may interact with periodic Al load variations and other
oscillatory sources within the facility. The results, shown in Figure 12, indicate several torsional
modes within the frequency range of interest, including dominant resonances near 16 Hz, 26
Hz, and 32 Hz. These frequencies represent potential points of increased sensitivity where
periodic disturbances may produce amplified shaft torque oscillations and increased
mechanical stress on rotating equipment.
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The frequency scan results were used to identify frequencies of interest for subsequent time-
domain studies. Al load profiles, inverter controls, and other facility disturbances can then be
evaluated against these frequencies to determine whether meaningful interactions exist
between the electrical and mechanical systems. Particular attention is typically given to
frequencies associated with strong resonances, as these modes may result in elevated shaft
torque, speed oscillations, or increased fatigue accumulation over time.

To further evaluate the dominant torsional mode identified during the frequency scan, a
representative time-domain simulation was performed by introducing a 16 Hz Al load pulsation
att =5 s. As shown in Figure 13, the generator initially operates under steady conditions with
shaft torque maintained near its nominal value. Following the introduction of the periodic load
variation, oscillatory torque components emerge and increase as the disturbance excites the
dominant 16 Hz torsional mode. The results demonstrate how periodic Al load variations can
interact with generator shaft dynamics when the frequency content of the load coincides with a
natural frequency of the rotating system.

The model utilized in this assessment is based on a representative IEEE multi-mass shaft model
and is intended to demonstrate the study methodology. For project-specific assessments,
OEM-provided generator models can be incorporated into PSCAD to accurately represent the
torsional characteristics of the installed generating units. When detailed multi-mass shaft data
are available, the same frequency-scan and time-domain procedures can be applied to
evaluate generator-specific resonant frequencies, shaft torque amplification, fatigue
accumulation, and operating limits. Such assessments may be particularly important for Al
data center facilities utilizing on-site reciprocating engines, gas turbines, diesel generators, or
other rotating generation resources that may be exposed to repetitive load pulsations.
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Figure 12. Representative frequency scan used to identify torsional and oscillatory modes within
the facility. Peaks indicate frequencies at which the system exhibits increased sensitivity to
oscillatory disturbances
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Figure 13. Generator shaft torque response following the introduction of a 16 Hz Al load pulsation
att=5s. The applied disturbance coincides with the dominant torsional mode identified in the
frequency scan, resulting in amplified shaft torque oscillations due to resonance within the multi-
mass shaft system

8 Measurement Delay and Control Performance Assessment

This section considers the impact of measurement latency, communication delays, controller
bandwidth limitations, and signal processing functions on facility stability and control
effectiveness.

9 Load Rejection Assessment

This section considers partial and complete load rejection events. The objective is to evaluate
system stability, generator response, energy storage response, voltage excursions, and
frequency recovery following sudden reductions in facility load demand.

ER..... Page 15 of 24 Confidential



Project: Technical Report Sample Report for Al Data Center Test Studies E’EMSPOW

10 Fault Response and Ride-Through Assessment
This section considers facility response during electrical faults and abnormal grid conditions.

10.1 Low Voltage Ride-Through (LVRT)
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Figure 14. Al facility response after an LVRT

Figure 14 shows the facility response during a representative low-voltage ride-through event.
The voltage at the POI is temporarily reduced according to the applied ride-through profile,
resulting in a short-term reduction in active power and an increase in reactive power support.
The facility remains connected throughout the disturbance and successfully transitions back to
normal operation following voltage recovery.

The response demonstrates that the combined operation of UPS systems, power electronic
equipment, and energy storage resources can support continued facility operation during
temporary utility disturbances. Active and reactive power return to their pre-disturbance
operating conditions following fault clearing with no sustained instability observed.

10.2 High Voltage Ride-Through (HVRT)

Figure 15 shows the facility response during a representative high-voltage ride-through event.
During the overvoltage condition, the facility dynamically adjusts its reactive power exchange
with the utility system while maintaining nearly constant active power consumption. The
response helps limit voltage excursions and supports stable operation of the facility electrical
infrastructure.
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Figure 15. Al facility response after an HVRT

The simulation results indicate that the Al computing load remains unaffected by the temporary
overvoltage condition and that the facility successfully maintains operation throughout the
event. Following restoration of nominal voltage, active and reactive power gradually return to
their pre-event values without adverse oscillatory behavior.

10.3 Three-Phase Fault Performance
This section considers severe fault events and evaluates overall facility stability during and
following fault clearing.

11 Harmonic and Power Quality Assessment

A harmonic assessment was performed at the 138 kV Point of Interconnection (POI) for a
representative 100 MW Al data center operating condition. The facility load consists of
approximately 70 MW of Al computing load and 30 MW of cooling and auxiliary loads. The model
includes representative harmonic contributions from Al computing equipment, UPS systems,
VFD-driven cooling loads, and auxiliary power electronic equipment.

Figure 16 and Figure 17 show the simulated voltage and current waveforms at the POI. The
waveforms remain close to sinusoidal, with only limited distortion observed under the
evaluated operating condition. Figure 18 shows the voltage harmonic spectrum at the POI
compared with the IEEE 519 individual harmonic limit applicable to the 138 kV voltage class.
The simulated voltage harmonic components remain below the planning limit.

Figure 19 shows the current harmonic spectrum at the POI. The current harmonic limits are not
shown because IEEE 519 current limits depend on the ratio of short-circuit current to maximum
demand current at the POI. Therefore, project-specific short-circuit data from the utility are
required before the current harmonic limits can be finalized. The results shown in this section
are representative and should be updated using project-specific harmonic source data, facility
configuration, and utility short-circuit strength.

ER.... Page 17 of 24 Confidential



Project: Technical Report Sample Report for Al Data Center Test Studies E;E!,Une,,ower

100 e
— — Vc
>
X 50
o
[a
© 01
(V]

(@]

3 i

S -50
—100 -

0550 0.555 0.560 0.565 0.570 0.575 0.580  0.585
Time [s]
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Figure 18. Voltage harmonic content
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Figure 19. Current harmonic content

12 Energy Storage Sizing Assessment

An energy storage sizing assessment was performed to estimate the power and energy
requirements needed to support key Al data center operating objectives. The sizing evaluation
considered the role of energy storage in mitigating Al load fluctuations, supporting ride-through
performance, improving generator response, and maintaining a stable power exchange at the
Point of Interconnection (POI).

For load-smoothing applications, the required ESS power rating is primarily driven by the
magnitude and frequency of the Al load variation. In the representative case evaluated in this
report, the Al load varies between 40 MW and 80 MW while the desired POl power is maintained
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near 80 MW. Under this operating condition, the ESS is required to charge and discharge in
response to the difference between the instantaneous Al load and the desired smoothed POI
power. The simulated ESS response indicates that approximately +20 MW of fast active power
supportis required for this example.

The ESS energy requirement depends on the duration of the fluctuation, the balance between
charging and discharging operation, and the selected energy-management strategy. For
balanced load-smoothing operation, the net energy exchange over each cycle can be
minimized, reducing the required energy capacity relative to the required power capacity.
However, additional energy margin may be required for ride-through support, black-start
operation, generator stabilization, reserve requirements, and operational constraints such as
state-of-charge limits.

The sizing results presented in this section are representative and should not be interpreted as
final equipment ratings. Final ESS sizing should be based on project-specific Al load profiles,
POl power targets, utility requirements, generator operating limits, response-time
requirements, and technology-specific constraints such as ramp rate, control bandwidth,
efficiency, and available energy capacity.

12.1 Al Load Smoothing
12.2 Black Start Capability
12.3 Ride-Through Support
12.4 Generator Stabilization

12.5 Utility Support Functions
13 Sensitivity Analysis

This section considers the impact of key system parameters on facility performance.
Typical sensitivity cases include:
e Short Circuit Ratio (SCR)
e Al Load Characteristics
e UPS Configuration
e Cooling System Loading
e Measurement Delay
e Communication Delay
e Energy Storage Rating
e Controller Settings
e Generator Dispatch Level

14 Key Findings and Recommendations

The representative EMT assessments presented in this report provide insightinto the interaction
between Al computing loads, utility systems, cooling infrastructure, UPS systems, energy
storage resources, and on-site generation equipment. While the results presented are based on
a representative facility configuration and operating conditions, they demonstrate several
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important characteristics that may influence the design and operation of Al data centers.

The studies showed that Al load variability can introduce rapid power fluctuations, which may
impact utility interconnections, on-site generation resources, and facility electrical
infrastructure if not properly managed. The results also demonstrated the benefits of fast-
response energy storage systems for load smoothing applications and highlighted the
importance of evaluating ride-through performance, harmonic behavior, cooling-system
interactions, and generator shaft dynamics as part of a comprehensive facility assessment.
Although the representative facility remained stable under the operating conditions evaluated,
project-specific performance can vary significantly depending on utility strength, Al workload
characteristics, UPS architecture, cooling-system configuration, generator technologies,
control-system settings, and facility operating objectives. Therefore, additional project-specific
studies are often beneficial to validate equipment sizing, assess operating margins, evaluate
alternative design options, and identify potential performance limitations early in the design
process.

Table 1Table 1. overview of the observations that may be evaluated as part of an Al data center
EMT study summarizes the primary observations from the representative assessments
presented in this report and identifies potential areas for further evaluation as project
requirements and equipment information become available.

Table 1. overview of the observations that may be evaluated as part of an Al data center EMT study

Area Observation Recommendation / Future
Assessment
Al Load Al load variations can introduce Develop project-specific Al load

Characterization

rapid power fluctuations with
varying amplitudes, frequencies,
and duty cycles depending on
training and inference workloads.

profiles based on expected
operating conditions and vendor
information.

Load Smoothing

Energy storage effectively
reduced Al load fluctuations
observed at the POl in the
representative case.

Evaluate alternative ESS
technologies, control strategies,
and smoothing objectives to
optimize performance and cost.

Interconnection

Energy Storage ESS power requirements were Perform detailed power and
Sizing driven primarily by the magnitude | energy sizing studies using
and frequency of Al load project-specific load profiles and
variations. operational requirements.
Utility Facility performance depends on | Evaluate multiple SCR levels,

utility system strength and
operating conditions.

network configurations, and
utility operating scenarios to
assess system robustness.

On-Site
Generation

Al load fluctuations may increase
generator loading variations and
dynamic response requirements.

Assess generator loading,
governor performance, and
reserve requirements under

1 ” EdgeTunePower
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anticipated operating conditions.

Shaft Torsional
Interaction

Representative studies showed
that periodic load variations can
excite generator torsional modes
when frequencies coincide.

Utilize OEM multi-mass shaft
models to evaluate project-
specific torsional frequencies
and shaft stress levels.

Cooling System

VFD-driven cooling systems

Incorporate detailed cooling

representative operating
condition evaluated.

Dynamics contribute to overall facility system models, including CRAH
electrical behavior and power units, chillers, and auxiliary
quality. equipment, where required.

Harmonic Harmonic levels remained within | Perform project-specific

Performance typical planning limits for the harmonic studies using vendor

harmonic spectra, utility data,
and detailed equipment models.

LVRT Performance

The facility remained operational
during the representative low-
voltage ride-through event.

Verify compliance with utility-
specific ride-through
requirements and evaluate
additional fault scenarios.

HVRT
Performance

Stable operation was maintained
during the representative high-
voltage ride-through event.

Assess project-specific
overvoltage events, switching
conditions, and utility operating
requirements.

Control System
Performance

Dynamic response is influenced
by controller bandwidth,
measurement delays, and
equipment response times.

Perform sensitivity studies on
control parameters,
communication delays, and
measurement filtering.

UPS Architecture

UPS systems influence both
dynamic performance and
harmonic behavior of the facility.

Compare alternative UPS
topologies and operating
strategies to evaluate
performance, reliability, and
efficiency.

Facility Expansion
Scenarios

Future facility loading patterns
may differ significantly from the
representative operating
condition studied.

Evaluate staged expansions,
future Al load growth, and
changes in facility operating
philosophy.

EMT Digital Twin
Development

EMT models provide valuable
insight into facility performance
during both normal and disturbed
operating conditions.

Develop and maintain a project-
specific EMT digital twin to
support design validation,
commissioning, and future
operational studies.
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15 Conclusion

This report presented a representative EMT assessment of a 100 MW Al data center consisting
of approximately 70 MW of Al computing load and 30 MW of cooling and auxiliary loads
connected to a 138 kV utility interconnection. The study evaluated facility performance under a
range of steady-state and dynamic operating conditions, including Al load variability, load
smoothing, ride-through performance, harmonic behavior, cooling system representation, and
generator shaft interaction assessments.
The results demonstrate that rapid Al load variations can introduce significant power
fluctuations within the facility and at the Point of Interconnection (POI). The load smoothing
assessment showed that fast-response energy storage systems can substantially reduce these
fluctuations and maintain a more stable power demand on both the utility system and on-site
generation resources. In the representative case evaluated, approximately 20 MW of ESS
power capability was sufficient to effectively mitigate the Al load variations considered in this
study.
The ride-through assessments demonstrated stable facility operation during representative
LVRT and HVRT events. Active and reactive power responses remained well behaved throughout
the disturbances, illustrating the ability of modern Al data center electrical infrastructure to
maintain operation during temporary grid voltage excursions.
The generator shaft assessment highlighted the importance of evaluating interactions between
periodic Al load variations and the natural frequencies of rotating equipment. The
representative IEEE multi-mass shaft model identified torsional modes near 16 Hz, 26 Hz, and
32 Hz, demonstrating that periodic load components may excite mechanicalresonances under
certain operating conditions. For facilities utilizing on-site generation resources, OEM-specific
shaft models are recommended to accurately evaluate torsional interactions and operating
limits.
The harmonic assessment indicated acceptable power quality performance for the
representative operating condition studied. Voltage harmonic levels remained within typical
planning limits, while current harmonic performance should be further evaluated using project-
specific utility short-circuit information and equipment harmonic data.
Based on the representative assessments presented in this report, the following
recommendations are provided for future project-specific studies:
e Develop representative Al load profiles using expected training and inference
operating conditions.
e Perform detailed ESS sizing studies to optimize both power and energy requirements
for load smoothing and ride-through support.
e Evaluate multiple utility strength scenarios and operating conditions to assess
facility robustness.
e Incorporate OEM generator models when on-site generation resources are present
to assess torsional interactions and shaft loading.
e Perform project-specific harmonic studies using vendor-provided harmonic spectra
and utility system information.
e Maintain a detailed EMT model of the facility to support design optimization,
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equipment selection, interconnection studies, commissioning activities, and future

operational assessments.
Overall, the results demonstrate that EMT simulation provides an effective framework for
evaluating the complex interactions between Al computing loads, utility systems, cooling
infrastructure, UPS systems, energy storage resources, and on-site generation equipment.
Such studies can help identify performance limitations, evaluate mitigation strategies, and
support informed engineering decisions throughout the design and operation of Al data center
facilities.
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