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TruePhase IQ™

Al Data Center Power Quality Assessment
NVIDIA GB200 / GB300 Workload Profile — Power Stabilization Analysis

Executive Summary

Next-generation Al accelerator clusters present a fundamentally new class of power challenge.
These facilities swing between 30% and 100% of full electrical load continuously, with
transitions occurring in milliseconds at the rack level and propagating as multi-megawatt
oscillations across the campus power infrastructure. Traditional UPS systems, passive capacitor
banks, and power throttling strategies are insufficient to address this problem without either
sacrificing GPU performance or accepting instability in on-site generation and utility grid
connections.

TruePhase IQ™ directly addresses the power quality, harmonic distortion, reactive power, and
transient protection layers of this challenge delivering measurable stabilization, cost reduction,
and operational visibility in a single integrated platform. This document provides a technical
assessment of how TruePhase IQ™ maps to the GB200/300 power profile problem and defines
its role within an optimal power stabilization architecture.

Al Infrastructure Power Instability: An Industry-Wide
Challenge

Large-scale Al training clusters present a fundamentally new category of electrical load that
power grids and data center infrastructure were not designed to accommodate.

The Core Problem

Unlike traditional computing workloads or even earlier generations of data center loads modern
Al accelerator clusters do not draw power in a smooth, predictable manner. The computational
architecture of Al training creates an inherently binary power profile: accelerators swing
between low-utilization states and near-maximum draw in extremely short timeframes,
repeatedly, across thousands of units operating in synchrony.
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Why This Is Unprecedented

The challenge is not simply one of scale, though scale is a significant factor. It is the character
of the load that creates novel engineering problems:

» Power transitions happen in sub-second windows - far faster than traditional grid control
systems are designed to track or compensate for.

+ The fluctuation frequencies generated by synchronized Al workloads fall within ranges
that interact dangerously with mechanical resonance in turbine-based generation
equipment.

» At campus scale, these synchronized swings can represent tens of megawatts of
demand appearing and disappearing within fractions of a second.

* Newer accelerator generations exhibit more erratic profiles at progressively higher
absolute power levels.

The Broader Implication

No single utility, grid operator, or data center developer has a fully solved playbook for this. It
sits at the intersection of power electronics, grid stability, mechanical engineering, and Al
infrastructure requiring collaboration across disciplines that have historically operated
independently.

Why This Threatens Power Infrastructure

The 70 MW swings described above propagate beyond the rack level and impact two critical
infrastructure elements:

On-Site Gas Turbines

Many hyperscale Al campuses generate power on-site using gas turbines. Turbine governors
the control systems that match output to demand respond on a timescale of seconds to tens of
seconds. When load swings 70 MW in under half a second, the turbine cannot keep pace. The
results include frequency deviation on the local microgrid, thermal stress on the turbine from
scrambled fuel delivery, and protective relay trips that can cause a complete campus power
outage.

Utility Grid Connection

When grid-connected, the same rapid demand swings propagate outward to the utility. The
substation sees a customer randomly demanding anywhere from 30 to 100 MW moment to
moment, causing voltage sag and flicker on the local distribution circuit, risk of demand
penalties and curtailment, and potential protective relay disconnection from the grid.
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Critical Frequency Window

Research published by NVIDIA, Microsoft, and OpenAl confirms that Al training workload power
swings concentrated in the 0.2—3 Hz band can harmonize with the resonant frequencies of turbine-
generators and transmission networks, causing torsional resonance and sub-synchronous resonance
- physical damage risks to grid infrastructure.

Why Current Mitigation Strategies Are Insufficient

Strategy What It Does Why It Falls Short

Enhanced UPS Ride-through during outages; Designed for outage protection, not
slow transient smoothing continuous MW-scale power
shaping; response too slow for sub-
100ms GPU ramps

Rack Capacitors Absorbs Far too small in energy capacity for
nanosecond/microsecond multi-second, multi-MW campus-
spikes at PSU level level swings

Power Throttling Caps GPU draw artificially via Direct performance penalty; defeats
software the economic rationale of

GB200/300 deployment

Traditional PF Correction Improves power factor at a Not adaptive to dynamic GPU loads;

fixed correction level cannot respond within one cycle to

fast transitions

TruePhase IQ™: Capabilities and Fit

Platform Overview

TruePhase IQ™ is an EPRI-tested intelligent corrective power system combining automated
power factor correction hardware with a cloud-based intelligence and analytics layer. The
platform is built specifically for operationally demanding electrical environments, including
hyperscale and co-location data centers, and is designed to adapt continuously to dynamic load
behavior.

Core platform composition:

* Automated real-time power factor correction targeting 0.98 PF

» Active harmonic mitigation with tuned filter orders (3.78th and 4.2nd harmonics)
» Thyristor switching with sub-cycle response time < 1ms

» Continuous transient and spike protection

» Cloud-based monitoring: real-time dashboards, automated alerts, historical trending,
executive reporting

* Revenue-grade measurement with extensive onboard event logging
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Technical Specifications

Parameter TruePhase IQ™ Specification

Compensation Type Ultra-fast automatic (< 1 cycle)

Response Time <1ims

Power Factor Target 0.98 in real time

Switching Technology Thyristor (solid-state, no mechanical wear)

Filter Tuning 3.78th and 4.2nd harmonic order up to 515 harmonic

Maximum Inrush Current 165% continuous over-current capacity

Capacitor Max Continuous Voltage 110%-115%

Capacitor Max Continuous Current 165%—200%

Operating Temperature -40°F to 115°F (-40°C to 46°C)

Maximum Altitude 3,281 ft/ 1,000 m ASL

Thermal Protection Over-temperature monitoring on reactor core and
thyristor

Load Characteristics Dynamic (designed for variable loads)

Network Harmonics Handling High

NEMA Rating Options NEMA 3R/12 available

Certifications EPRI-Tested

Mapping TruePhase IQ™ to the GB200/300 Problem

Problem Layer What Is Happening TruePhase IQ™ Coverage

Rack-level transients ~ GPU PSU switching spikes Full coverage - transient suppression and

(nanoseconds— harmonic filtering protect equipment
milliseconds)
Power factor GPU switching loads Full coverage - core function, automated
degradation generate reactive power, real-time correction to 0.98 PF
triggering utility penalties
Harmonic distortion Thousands of switching Full coverage - active filtering at 3.78th
PSUs pollute the electrical and 4.2nd harmonic orders out to 51%
bus harmonic
Voltage sags/swells GB200 ramp from 40% to Strong coverage -sub-cycle thyristor

100% causes short-duration  response within 1 ms
voltage deviation

0.2-3 Hz MW-scale 30-100 MW campus i, Partial — reduces magnitude and
swings oscillations threatening improves quality of swings reaching
turbine/grid
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Problem Layer What Is Happening TruePhase IQ™ Coverage

generation; MW-scale energy buffering
requires complementary BESS or flywheel

Gas turbine Governor cannot respond i. Partial — improves demand signal quality;
stabilization fast enough to load steps bulk energy buffer still needed for full island-
mode stability
Operational visibility No real-time view of power Full coverage — cloud dashboards,
profile during GPU ramp transient logs, THD monitoring, automated
events alerts

Measurable Value Delivered

1. Power Factor Penalty Elimination

GPU clusters are among the worst power factor loads in commercial operation. A 100 MW Al
facility operating at 0.85 power factor (common for GPU-dense environments) carries
approximately 19 MVAR of reactive power that is billed by the utility as demand penalties.
TruePhase IQ™ correcting to 0.98 PF eliminates nearly all reactive power penalties, delivering
direct and recurring operating cost reduction. At scale, this represents millions of dollars
annually in avoided charges.

Sustainability Impact

Each 1% of power factor improvement achieved by TruePhase IQ™ saves approximately 40 tons of
CO; annually - a compliance outcome that aligns with data center decarbonization commitments.

2. Harmonic Protection for GPU Infrastructure

GB200 and GB300 racks with thousands of high-frequency switching power supplies generate
substantial harmonic distortion, particularly at the 5th, 71" and out to the 515! harmonic. These
harmonics cause transformer heating and derating, neutral conductor overloading, potential
interference with gas turbine control systems, and silent degradation of sensitive IT and power
infrastructure. TruePhase IQ™ active harmonic mitigation, tuned to the 3.78th and 4.2nd orders,
directly intercepts this distortion before it propagates through the facility electrical system.

3. Sub-Cycle Transient Protection

The thyristor-based switching architecture of TruePhase IQ™ provides response times under 1
ms - faster than < 10ms requirement. This means the system is already responding to a voltage
deviation event before a second cycle of disturbance occurs. For a GPU facility where ramp
events happen continuously, this continuous sub-cycle protection materially reduces equipment
stress and extends asset lifespan.
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4. Operational Intelligence and Visibility

One of the most underappreciated problems in current Al data center operations is the absence
of real-time visibility into what the power system is actually doing during GPU workload
transitions. TruePhase IQ™ provides:

» Real-time dashboards accessible from any location

* Automated threshold-based alerts for anomalies and events

+ Time-stamped fault and disturbance event logs for root-cause analysis

» Historical trend analysis for long-term optimization

» Executive-grade reporting for operations, finance, and compliance stakeholders

This intelligence layer transforms power management from reactive to predictive - a critical
capability as GB300 workload profiles continue to evolve.

Optimal Power Stabilization Architecture

The Three-Layer Model

The GB200/300 power challenge cannot be solved by any single technology. The research
consensus, confirmed by NVIDIA, Microsoft, and OpenAl is that an optimal solution requires
three complementary layers working together:

Time

Layer 1: Individual PSU Nanoseconds— Onboard GPU PSU Handled at hardware
Rack-Level spikes milliseconds capacitors (NVIDIA level
GB300 native)

Layer 2: PF, harmonics, <1ms TruePhase IQ™ TruePhase IQ™
Power transients, primary role
Quality voltage sags
Layer 3: MW-scale <50 ms BESS (10-50 MW) Complementary to
Energy campus or TruePhase IQ™
Buffering oscillations (0.2-3 flywheel/synchronous

Hz) condenser

TruePhase IQ™ owns Layer 2 comprehensively. It also reduces the magnitude of swings that
reach Layer 3, meaning a correctly integrated BESS system can be sized smaller and operated
more efficiently when TruePhase IQ™ is present upstream.
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Key Integration Insight
TruePhase IQ™ and a campus-scale BESS are complementary, not competing solutions. TruePhase
IQ™ cleans the power quality signature and reduces the effective magnitude of what the BESS must
absorb — lowering total capital cost and improving system reliability across both platforms.

Why TruePhase IQ™ Outperforms the Enhanced UPS Strategy
The current strategy of deploying enhanced UPS systems with power smoothing capabilities is

a logical but suboptimal approach for the following reasons:

» UPS systems are engineered for outage ride-through, not continuous dynamic load

shaping

» Battery-based UPS platforms degrade rapidly under the continuous charge/discharge
cycling that GB200/300 load profiles demand

* UPS systems lack the harmonic filtering and power factor correction capabilities required
for GPU-dense environments

» TruePhase IQ™ thyristor switching is solid-state with no mechanical wear, making it
suitable for continuous operation under dynamic load conditions

* TruePhase IQ™ provides the intelligence and monitoring layer that UPS systems do not
turning the power infrastructure into a data source for operational decision-making

Deployment and Lifecycle Model

TruePhase Power™ delivers TruePhase IQ™ through a structured four-phase lifecycle
designed to ensure measurable outcomes from initial assessment through long-term operation.

1. Power Analysis &
Baseline Assessment

2. System
Deployment &
Verification

3. Continuous
Monitoring &
Optimization

4. Preventive
Maintenance &
Reporting

Establish current power quality profile,

identify penalty exposure, quantify
harmonic distortion levels, map load

variability against GB200/300 workload

behavior

Deploy TruePhase IQ™ hardware and

intelligence layer; verify corrective
power performance against baseline

Ongoing cloud dashboard operation;
automated alerts; threshold-based
notifications; historical trend analysis
against GPU workload evolution

Scheduled maintenance program;
executive and compliance reporting;
performance benchmarking

© 2026 TruePhase Power™, Inc. | true-phase-power.vercel.app

Baseline report with quantified
improvement targets and ROI
projection

Confirmed power factor
improvement, harmonic reduction,
and transient protection validation

Proactive issue detection,
continuous optimization,
documented savings

Sustained reliability, regulatory
compliance support, long-term
asset protection
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Conclusion

TruePhase IQ™ is the right technology for the power quality and correction layer of the
GB200/300 stabilization challenge. Its sub-cycle thyristor response <1, active harmonic
mitigation, automated power factor correction to 0.98, and cloud intelligence platform directly
address the problems that enhanced UPS systems and passive capacitor banks cannot solve -
without any performance penalty to GPU operations.

For the specific challenge of gas turbine frequency stabilization and bulk MW-scale energy
buffering at campus scale, TruePhase IQ™ is most effective as part of a complete architecture
that includes a complementary MW-scale energy storage system. TruePhase IQ™ reduces the
severity of what that storage system must handle, improving overall system economics and
reliability.

The combination of EPRI-tested hardware, patent-pending analytics, and a proactive lifecycle
service model positions TruePhase IQ™ as a mission-critical infrastructure platform for any
organization operating at the frontier of Al compute.
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