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Introduction

The Semiconductor Frontend fabrication’s critical loads Reference
Architecture is designed to enhance the design planning by proposing
valid backup power solutions using uninterruptible power supplies (UPS).
These architectures provide a foundational configuration for Critical
application like Lithography, Diffusion, Etch etc., which can be tailored to
meet specific project needs.

Schneider Electric offers a diverse range of UPS solutions, from single-
phase to three-phase options, including standalone and all-in-one
products, as well as various battery technologies like VRLA and Lithium-
lon.

This document acts as a guide for UPS selections based on Standard
requirements, providing a comprehensive UPS system for critical loads
in Semiconductor frontend fabrication units, making it ideal for new
greenfield Semiconductor chip manufacturing plants or renovations and
expansions in existing plants.

Additionally, the reference architecture will serve as an initial framework
to emphasize the centralized use of static UPS architecture over Dynamic
Rotary UPS.
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Chapter 1: Application and Technology for UPS in Semicon
manufacturing facility

1.1  Critical power backup for process applications in Frontend
Fab

Frontend semiconductor fabs demand extremely high power - typically 100 to 600 MVA -
requiring direct connection to extra-high voltage (EHV) grids. While these grids are
reliable against long outages, they remain vulnerable to short-term voltage disturbances
(sags and swells) and weather-related disruptions.

Most modern fab processes are designed to tolerate such events under SEMI F47
standards, but older tools often remain sensitive to power quality (PQ) issues. Harmonics
on the low-voltage (LV) side are a particular concern, especially for loads not protected
by UPS. As tool power consumption increases, so does the risk of harmonic distortion,
particularly for electronics-based systems and thyristor-driven power supplies, which are
both sensitive to and sources of PQ disturbances.

Power architecture varies by customer and region, but scalability and flexibility are
essential to support rapid production changes and the expansion of LV devices and MV
feeders. Compounding the challenge, outages during wafer processing can lead to long,
costly restarts—especially if they occur during critical production stages.

To address these risks, UPS systems are a foundational element of fab power strategy.
They provide immediate backup during utility disturbances and isolate sensitive loads
from PQ anomalies. When combined with generators and switching infrastructure, UPS
systems help ensure operational continuity and protect high-value production.

Table 1 below outlines key high-energy demand loads in frontend fabs and their
corresponding UPS application requirements.

Table 1 High Energy

D d Expensive
Semicon frontend fab load distribution Semi Fab Load = Efrpa_n t Process UPS
SHIEOREERIERaES _E el = High Power Applications
nergy S
Availability
Management
Diffusion X X
Lithography X X
Process Etching
50% lon Implantation X X
Chemical Mechanical X
S X
Planarization
Wet Process X X
MV Chillers X X
FMCS X
Process Cooling Water X
Utility (PCW)
50% Ultrapure Water (UPW) X
Exhaust System X X
Clean Dry Air (CDA) and
N2 X X

Cooling Towers, Lighting,
Wastewater, etc.
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1.2  Power Transition Strategy During Grid Disturbances

Given the criticality of continuous operation in frontend fabs, understanding how power
transition between sources is essential to designing a resilient architecture. The following
section outlines the typical power supply sources within a semiconductor plant and
explains how transitions are managed during utility disturbances to ensure uninterrupted
support for sensitive and high-priority loads.

There are three primary sources of power within a semiconductor fab:
e Public Grid —the main power source during normal operation
e Backup Diesel Generators — activated during grid outages

e Uninterruptible Power Supply (UPS) Systems — continuously support critical
loads and bridge the gap during transitions, backs up roughly 18% to 23% of the
Fab power requirements

Under normal conditions, the public grid powers the entire plant, while critical process and
IT loads are always routed through UPS for power quality and availability. If a grid outage
occurs, diesel generators ramp up within 90 seconds (t,), during which double-conversion
UPS systems maintain power to the most critical loads (Level 3).

During this transition:
e Level 1loads (non-critical) are shut down immediately.

e Level 2 loads are supported by UPS for approximately 3 minutes (t;), allowing
ongoing production batches to complete safely.

e IT networks and control systems remain powered through UPS, enabling
controlled shutdowns of specific systems according to predefined procedures
(t3), typically within 10 minutes.

Because the installed diesel generation capacity cannot support the entire fab, some non-
essential facilities are shed during the transition. Chillers, for example, are typically
restarted after the outage and brought back to full load once stability is restored.

Figure 1
. . . Power supply : :
Power Transfer time simulation ‘ S : :
| l HV Power Supply 1
T Diesel backup generation N
‘ | FrocessUPS . j|
| makomrfurs | 1.
' ' Procass
I | Level 1 enticality loads ],
| Level 2 criticalityloads I I
A Level 3 eriticalityloads 1.
| Shutdown properly by Scada . IR
‘ ‘ Utilties® : :
" Chillers ) )
N T s FIRUNILL IR v
' | ] ' Othar facilitias :
t1 o
12

General

Lifels®n | Schneider
3Electr|c



[EcoStruxure™ Semicon Fab UPS Reference Architecture] 4

1.3  Technology of UPS used: Rotary vs Static UPS

The rotary UPS system is named for its rotating components, such as a motor-generator,
which transfer power to the load. A true rotary UPS system generates its output sine wave
through rotating generation. Short-runtime backup power is typically provided by a
flywheel, but batteries can also be used (Piller). Diesel engine-coupled Rotary UPS
(DRUPS) systems, which are flywheel-based, generally offer 10 to 30 seconds of
protection before the flywheel slows and power output stops. These systems are
mechanically integrated with a standby diesel engine, providing backup power only for the
brief period needed for the engine to start and stabilize its output.
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Figure 2 Figure 3
Typical Rotary UPS architecture with DVR Typical Static UPS architecture

Architecture:

e Rotary UPS: This system uses a centralized architecture, integrating all
aspects of power backup into one solution, shown in Figure 2. However, this
approach makes it difficult to target resources only to critical applications and to
optimize the UPS resource.

e Static UPS: This system offers flexibility to deploy centralized as well as
distributed UPS solutions, efficiently targeting critical aspects of the load, shown
in Figure 3. It is more flexible and cost-effective, also easy to scale up.

See detailed comparison in Table 2, the analysis demonstrates that Static UPS systems
generally outperform DRUPS systems in terms of cost, efficiency, and scalability, making
them a better choice for semiconductor applications.
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Table 2

The diesel generator of a Rotary UPS is active frequently
due to the flywheel's 10 to 30s ride-through time.

The frequent start-up of the diesel generator in Rotary
UPS systems results in a noisier equipment room.

Mechanical equipment, such as rotary UPS systems,
requires more maintenance than electronic equipment.

Adding capacity often requires significant modifications or
additional units.

DRUPS systems may use more energy overall due to
higher power losses under partial load conditions

Rotary UPS vs Static UPS
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Figure 4

Sub-systems controlled and monitored by

FMCS.

Figure 5
Smart-UPS Ultra

Figure 6

Rotary UPS systems do not have an efficiency advantage.

Provides some level of space-saving by integrated design.

Rotary UPS Static UPS

Static UPS systems have a longer battery runtime of 5 to 15
minutes, allowing the generator to start only when an outage
exceeds a specific duration.

Static UPS systems, with new IGBT and choke technology,
are more efficient and quieter.

In certain load ranges, Static UPS systems are 2% to 4%
more efficient. Modern Static systems can achieve up to
97.6% efficiency, comparable to or better than DRUPS.

Modern UPS supports new designs like modular Power
Modules and Live Swap, which makes maintenance
significantly simpler.

Static UPS systems are more scalable and flexible,
allowing for "right-sizing" and easier adaptation to market
changes.

The space required by Static UPS systems is often
exaggerated. Lithium-ion batteries can significantly reduce
space requirements.

The thermal buffer system for Static UPS systems is
simple and cost-effective, contrary to claims of complexity
and expense.

Critical power backup for FMCS

In semiconductor fabs, the Facility Monitoring and Control System (FMCS) is crucial for
maintaining the operational integrity of various subsystems, including SCADA, PLC, and
HMI. Protecting these systems from power interruptions is essential to ensure continuous
monitoring and control. While centralized three-phase UPS solutions are typically
deployed to safeguard the entire fab's critical processes, it is equally important to provide
single-phase small UPS units for local control systems within the FMCS. These localized
UPS units offer targeted protection, ensuring that even in the event of a power disruption,
the FMCS components remain operational. This dual-layered approach enhances the
overall resilience and reliability of the semiconductor fab, preventing downtime and
maintaining seamless production.

To support FMCS applications, our Smart-UPS Ultra and Modular Ultra are ideal single-

phase online UPS solutions. Here are their key features:

Smart-UPS Ultra (1-10kW):

e Compact Design: The smallest and lightest lithium-ion UPS up to 10kW, making

space.
Modular Ultra (5-20kW):

it ideal for edge environments and micro data centers.

e High Power Density: Provides high power density, ensuring efficient use of

e Ultra High-Power Density: Offers ultra-high power density with a modular,
internally redundant-capable architecture.

e Scalability: Easily scalable to meet increasing demands, ensuring that the

Smart-UPS Ultra Modular

power supply can grow with the facility's needs.

Their compact design and high power density ensure that critical FMCS components
remain operational, even during power disruptions, thereby maintaining the overall
resilience and efficiency of the fab.
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Chapter 2: UPS design technologies

2.1 Galaxy Series UPS
Galaxy UPS is a highly efficient, modular, simple-to-deploy 10-1250 kW (400 V- IEC

Eas - C=m version) 3-phase uninterruptible power supply (UPS) that delivers top performance to
e i ! critical power infrastructure in Semicon fabs.
L) B 1L— '-L;J LIV Its compact design, high-density technology, N+1 redundancy, and fault-tolerant
Galaxy VS Galaxy VL Galaxy VXL architecture maximize availability, operational efficiency, and critical load protection while
AO-TO0IN):  (R00:S00KN):  ((00-1220kWY) minimizing TCO. Thanks to patented technologies, this UPS delivers up to 97.5%
Figure 7 efficiency in double conversion mode and up to 99% in eConversion mode, equivalent to
Galaxy UPS Series 66% higher energy savings.

The Galaxy VXL UPS is ideal for large semiconductor frontend fab applications (>750
kW) due to its ultra-high density design and significant footprint savings. With a compact
cabinet footprint of 1.2 m? and a powerful 3U, 125 kW power module, it offers an
impressive power density of up to 1042 kW/mz2. Its front service access and no shadow
footprint make it well-suited for confined spaces, and it is up to 52% smaller than the
industry average, ensuring efficient use of floor space while providing reliable power
backup.

The Galaxy VL UPS, with a power range of less than 500 kW, complements this by
offering scalable power protection tailored to semiconductor manufacturing needs in
smaller loads. Its high efficiency and compact footprint of 0.8 m2, along with a 3U, 50 kW
power module, ensure seamless integration into existing infrastructure, making it an
Figure 8 excellent choice for reliable power backup and operational continuity in semiconductor
Galaxy VXL UPS front open view fabs.

2.1.1 UPS Modular Power Modules

The Galaxy VXL UPS system utilizes a modular and scalable design that facilitates the
Live Swap of power modules. This design prioritizes safety and ease of serviceability.
Key aspects include:

e Compact Design: The ultra-high density design with 125 kW, 3U power modules
makes the Galaxy VXL suitable for confined spaces, saving valuable floor space in
the fab

e Live Swap Safety Operation:

o The Live Swap feature enables safe replacement of power modules without
transferring the load to bypass, ensuring uninterrupted operation during
maintenance. It complies with NFPA and IEC 60634-4-41 standards for
protection against electric shock.

Figure 9

) o The design limits ARC FLASH as passive risk at UPS ends according to NFPA
Galaxy VL UPS front open view

limiting Incident Arc Energy at 1.2 Cal/cm? verified by UL standard.

e Power availability: Modularity allows internal redundancy, which improves power
availability, lowers MTTR (Mean Time to Repair). Replacing a module takes 10min
on average. Smart Power Test (SPoT) enables UPS and module testing without
external load banks, ensuring readiness while saving energy.

e Serviceability: The modular design simplifies the maintenance process, enabling
quick access to components for servicing or upgrades.

e Scalability: It allows for scalable, modular power management to accommodate

Figure 10 growing power needs, with pay-as-you-grow architecture.

Galaxy VXL UPS Power Module
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2.2  UPS Operating Modes in Semicon Fab

Double Conversion Online UPS systems are particularly preferred in large, centralized
solutions above 750 kVA and in local setups ranging from 50 to 250 kVA, thanks to their
ability to deliver consistent, high-quality power that protects sensitive equipment. By
continuously converting incoming AC power to DC and back to AC, these systems ensure
that connected loads receive clean and stable power, which is crucial in semiconductor
fabs where even minor fluctuations can cause significant production losses.

This reliability is further enhanced by various operating modes, including the standard
Double Conversion Online Normal Mode, which isolates loads from input anomalies, and
eConversion Mode, which optimizes energy efficiency. The combination of these
features makes Double Conversion Online UPS systems the most dependable choice
for safeguarding critical loads and ensuring operational continuity across various
applications in semiconductor manufacturing.

2.2.1 Double conversion on-line normal mode

A double conversion UPS operating in on-line normal mode provides nearly ideal
electrical output performance.

The system ensures complete regeneration of output power, total isolation of the load
from disturbances in the distribution system, and no-break transfer to a bypass line when

dd DR necessary. During normal operation, a rectifier/charger converts AC input power into DC

Bypass Suitch | power to supply an inverter and charge a battery. The inverter regenerates a sinusoidal

o 8 A 2-'{\/\/ AC signal free of disturbances and maintains strict amplitude and frequency tolerances.

Distrubed voltage  Frc Rechier 1 e aaiyvorage 1IN the event of an AC input power failure, the battery provides backup power for the

(otiity input) — (inerter output)

= inverter.
DC/IDC
L!:“J Typically, operating in Double conversion on-line normal mode, Galaxy VXL UPS
“ systems can reach an efficiency level of up to 97.5%.
Figure 11 .
) ) As a summary:
Double conversion on-line normal mode UPS
topology e  High efficiency up to 97.5%
e Ideal Power Protection and Performance
e High tolerance of upstream voltage and frequency fluctuation
e 0 secs transfer time => Class 1 voltage quality
2.2.2 Double conversion on-line with High-Efficiency PFC
mode — eConversion
The eConversion operating mode is a patented solution by Schneider Electric, it
combines the Inverter operation with normal bypass operation to achieve high efficiency
A while ensuring the Class 1 output voltage regulation according to IEC62040-3. It's
e ﬁmxwwnw or commonly used to protect large quantities of critical loads and associated storage.
oS In eConversion mode, the primary power flow occurs through the bypass path via the
ed =’\’vw A v.ﬂ.v..p static switch, as shown in Figure 6. The inverter operates in parallel, supplying the
PFC Recir e necessary current to ensure that the AC input power source receives only sinusoidal

High Hamonic
content cuent

current with a high-power factor. This setup not only facilitates battery charging but also
allows for power factor correction and active harmonic filtering. As a result, eConversion
mode provides a protection level comparable to that of Double Conversion on-line normal
mode while achieving enhanced efficiency of up to 99%.

Figure 12

eConversion mode—double conversion on-line
UPS topology
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No Break Transfer: According to IEC62040-3 Class 1, as illustrated in Figure 7, the
region between the overvoltage and undervoltage transient limits delineates the dynamic
output performance requirements for UPS systems serving sensitive critical loads. The
transient output voltage must not fall below a threshold of -30% of the nominal voltage

100%

;-%‘

gzm — O itage transient limit o . X . i

e ec'mfs‘\m for a minimum duration of 0.1ms. Both double conversion and eConversion modes in the
Son| el o nctage ettt Galaxy UPS series meet this stringent performance criterion.

% 4%

= As a summary:

= ® Highest efficiency up to 99% with positive effect of eConversion on Total Cost of
Transient curstion n millseconds (ms) Ownership, on-line Calculator

Harmonic mitigation

Upstream Power Factor equal to unity

No break (less than 0.1ms) transfer time => Class 1 voltage quality

Upstream short-circuit handling

Figure 13

In eConversion mode the UPS is rated as a

class 1 system giving zero breaks transfer at
power outage, the same category as double
conversion

2.3  Backup Battery Options - Lithium-lon vs VRLA

When comparing backup battery options for UPS systems, Valve Regulated Lead Acid
(VRLA) batteries are commonly used in semiconductor frontend fabrication environments
for backup power applications. They excel in standby situations and offer various safety
advantages, as they can be conveniently installed in equipment rooms on racks and
require minimal maintenance, producing nearly zero gases. However, lithium-ion battery
technology emerges as the clear frontrunner for 3-phase UPS systems when considering
Total Cost of Ownership (TCO), footprint cost savings, maintenance, energy efficiency,
cooling savings, and battery replacement.

Schneider Electric's lithium-ion battery packages integrate several safety features that
make them a reliable choice over VRLA batteries. These include:

e Battery Management System (BMS): The Galaxy Li-ion Battery Cabinets
feature a 3-level BMS to manage battery charging and discharging. The BMS
activates to protect against abnormal conditions such as overcharging,
overcurrent, short-circuiting, and overheating, preventing thermal runaway
situations.

e  Protection Design: The battery package includes 4 levels of protection:
e  Cell level: Each cell has an individual fuse inside.
e Module level: UL94 VO flame-retardant plastic case.
e Rack level: Fuse to protect against internal and external short-circuits.

e UL9540A large-scale fire propagation test: Validated that even in the
worst-case scenario of thermal runaway, the issue will be contained
within the initiating cabinet without impacting adjacent cabinets.

e  Compatibility Tests: Schneider conducts strict compatibility tests between their
UPS systems and the lithium-ion battery systems to ensure proper functionality,
charge/discharge performance, and protection settings.

Additionally, Schneider's lithium-ion batteries are fully integrated with EcoStruxure and
Power Monitoring Expert for Backup Power Monitoring, enabling real-time monitoring of
operational status and historical data analysis. This helps identify potential chronic issues
and facilitates the creation of maintenance schedules.

These features collectively ensure that Schneider's lithium-ion batteries are safe, reliable,
and suitable for mission-critical applications, making them a superior choice over VRLA
batteries for UPS systems. For more info please check Trade-Off Tools with full
advantage comparison.
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Figure 14

EcoStruxure for Semicon overview

Figure 15

EcoStruxure Power in Semicon Fab

2.4  EcoStruxure for Semicon, Critical Power Monitoring

In semiconductor frontend fabrication environments, visibility is essential for ensuring the
health and performance of critical equipment, as reliable power systems significantly
impact operational efficiency and product quality. EcoStruxure is an loT-enabled, open,
and interoperable system architecture that enhances safety, reliability, efficiency,
sustainability, and connectivity for semiconductor manufacturers. By leveraging
advancements in I0T, mobility, sensing, cloud, analytics, and cybersecurity, we deliver
Innovation at Every Level, encompassing Connected Products, Edge Control,
Applications, Analytics, and Services.
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2.4.1 EcoStruxure Power in Semicon Fab

EcoStruxure Power is a comprehensive digital power management system engineered
to meet the demanding needs of semiconductor fabs. It helps reduce operational risks
and costs, ensures continuous production, and supports high-performance facility
operations through four core pillars:

e Safer: Prevent electrical fires and protect personnel with continuous thermal
monitoring and arc flash mitigation tailored for high-density, sensitive
environments.

e Reliable: Maintain uninterrupted fab operations with resilient power
architectures and real-time monitoring that minimize costly downtime.

e Efficient: Optimize energy use and reduce maintenance costs with advanced
analytics and condition-based strategies aligned to fab throughput and utility
KPls.

e  Secure: Safeguard critical infrastructure with cybersecurity measures compliant
with IEC 62443, ensuring protection against evolving digital threats.
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Key Software Platforms

EcoStruxure Power Advisor: An analytics-based service designed to optimize
performance and power reliability. It provides proactive recommendations and insights
to ensure the electrical system operates at peak efficiency

EcoStruxure Asset Advisor: A proactive approach combining loT and cloud-based
technologies for business continuity, security, and reduced downtime. It offers
continuous monitoring and predictive maintenance to enhance asset performance

EcoStruxure Power Operation: A SCADA system tailored for large electrical distribution
applications, designed for power-critical and electro-sensitive operations. It provides
high-speed data acquisition, real-time monitoring, and advanced reporting capabilities

EcoStruxure Power Monitoring Expert: Purpose-built for power-critical and energy-
intensive facilities, leveraging IoT connectivity and distributed intelligence. It maximizes
uptime and operational efficiency through comprehensive power monitoring and analysis

Figure 16
EcoStruxure Power Operation

AuxSupples ITUPSInput  Mech UPS Mech
Board 8 Board 8 Boars 8 Ost8

Boarg A : =
© © 2 © o ©

EcoStruxure Power connects UPS units with electrical distribution and facility
management systems using open protocols like Modbus, SNMP, and IEC 61850. This
enables real-time monitoring of load status, battery health, and event logs through
platforms like Power Operation and Power Monitoring Expert, providing centralized
dashboards, alerts, and automated reports for proactive maintenance. With EcoStruxure
Asset Advisor, predictive analytics further enhance reliability by identifying performance
issues early and optimizing replacement cycles - making UPS systems a key part of a
smart, resilient power infrastructure.

2.5 Services to support Galaxy UPS - EcoCare

Ensure optimal performance of your Galaxy VXL with premium, lifecycle-wide support—
delivered both on-site and remotely. Gain direct access to technical experts, dedicated
Customer Success Managers, and guaranteed service-level agreements.

Benefit from 24/7 proactive remote monitoring powered by Al-driven analytics, including:

e Component-level UPS health insights to help maximize uptime, extend asset
lifespan, and support strategic planning and investment decisions.

e Condition-based maintenance that reduces on-site interventions by up to
50%—without compromising system reliability.

While on-site, our field service representatives can also utilize advanced UPS waveform
capturing and fault stamping software to help identify root causes efficiently.
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Chapter 3: Reference Architecture Design for UPS

3.1  UPS electrical design architecture

Overview: This Centralized UPS system is designed to support 5SMW of critical loads
in a frontend fab facility. The architecture balances total cost of ownership with high
availability, leveraging the ultra-high efficiency Galaxy VXL UPS (up to 99% with
eConversion mode).

Configuration: 4 x Galaxy VXL UPS 1250 kW units, with N+1 Isolated redundancy,
ensuring continuous operation even if one unit requires maintenance or fails.

Power Sources: Connected to two separate upstream power sources with
generator backup, providing redundancy and reliability to deliver uninterrupted power
to downstream critical loads.

Bypass Panel: An external bypass panel allows for the isolation of the static bypass
and inverter, enabling maintenance without interrupting power to critical loads.

Energy Storage: The system is supported by lithium-ion batteries, which offer longer

life and greater efficiency compared to traditional battery technologies.
Figure 17

Galaxy VXL UPS Monitoring and Management: Network Management Card (NMC) facilitates secure

remote monitoring and management of the UPS and battery backup systems via
Ethernet. Integration with Power Monitor Expert and other Apps & Analytics on the
EcoStruxure platform enhances monitoring capabilities, ensuring real-time oversight
and diagnostics.
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Figure 18
UPS Reference Architecture
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3.2 Redundancy of UPS systems

N+1 redundancy is commonly used in semiconductor frontend fabs because it
Utility Generator enhances reliability, ensures continuous operation, and offers flexibility in
maintenance and scalability. In semiconductor manufacturing, a stable power supply
is crucial to avoid production losses and equipment damage. N+1 redundancy
means having at least one additional UPS module ready to take over if the primary
UPS fails, minimizing downtime and keeping critical processes running. This setup
also allows for maintenance without disrupting the power supply and can be easily
scaled as the fab's power needs grow.

Additionally, semiconductor fabs often have a 2N design for their main power feed,
providing two independent power sources, each capable of handling the full load.
With this robust main power setup, a 2N configuration for UPS systems is usually
unnecessary. Instead, N+1 redundancy strikes a balance between availability and
cost, offering high reliability and continuous operation without the expense of
duplicating the entire UPS system.

In extreme cases, engineers may also add additional local UPS systems for specific

Figure 19 critical equipment as another layer of protection.

Parallel Redundancy Architecture Parallel Redundancy and Isolated Redundancy with “N+1”

Parallel redundancy and isolated redundancy are two common UPS configurations
used in semiconductor frontend fabs to ensure high availability and reliability of

Utility Generator power supply.

In a parallel redundant configuration, multiple UPS modules are connected in
parallel to share the load. This setup requires identical UPS modules and a parallel
bus. All modules share the load evenly, and if one module fails, the remaining
modules automatically redistribute the load among themselves. This configuration
allows for maintenance without disrupting the power supply and is scalable as power
needs grow. However, it can be more expensive due to the need for identical
modules and a parallel bus
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Isolated redundancy involves a primary UPS module that feeds the load and a

secondary or "isolation" UPS that feeds the static bypass of the main UPS module(s).

This setup does not require a parallel bus and allows for the use of different brands

and models of UPS systems. The primary UPS carries the full load under normal

conditions, while the isolation module remains unloaded and takes over if the primary
Maintenance UPS fails. This configuration offers flexibility in product choice and cost-
4 BYpess effectiveness, but relies on the proper operation of the primary module's static
bypass and requires careful selection of the isolation module to handle sudden load
steps. Additionally, the complexity of the switchgear and associated controls can
offset some of the reliability gains.

LOAD

s Internal redundancy within UPS

Figure 20 Internal redundancy is another layer of effective UPS protection, achieved by
Isolated Redundancy Architecture incorporating an additional power module within the UPS itself.

This design ensures that if one power module fails, the internal redundant module
can immediately take over, maintaining continuous power supply to critical loads.
One extra power module for N+1 internal redundancy keeps your load protected and
multiplies system availability with no extra footprint. The load is evenly distributed
among all power modules, and if one power module fails, the total load automatically
redistributes among the remaining modules.

The Galaxy UPS family supports internal redundancy, providing a compact and
efficient solution that enhances reliability and availability.
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3.3 N+1 Isolated Redundancy operations

In this architecture, we use an integrated isolated UPS solution with common
maintenance bypass and 2+1 redundancy to demonstrate the operations.

Operation with all units OK (redundancy available)

e Each UPS unit has a 1250 kW rating. 2 primary UPS units support a 1250kW
load respectively. The backup (isolation unit) carries no load in normal condition.

e The backup (isolation unit) feeds the AC bypass inputs of the primary UPS
units.

Loss of redundancy

e One primary UPS unit shuts down due to failure or maintenance, the load
transfers to the backup (isolation unit) instantly by enabling the static bypass
circuit of the primary UPS.

e The faulty UPS (UPS B in this example) unit can be serviced by closing breaker
Q3BP, and opening Q5N on the primary UPS unit, so load 2 will be directly
supported by Isolation UPS above.
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baiiery
1 12513}:1.'.-'
= : 120
-t ==}--- - sate -1 State
' _ i Switch 1 Switch
' " Cubscle e
N OF ' 1
[] Q45 " H
[] L] "
oo, 1 !
! i
1 y, S0e ' \ 5P
! i
! i
' Ll
' "
: "
H i
! i
i ' !
- s i i i o
3
\

IBA 158 * -3
e ¥
load 1 lcad 2 oad 3 load 2 load ¥
{rionity) {priacity) (il applicatle) {priaity) {if applicable)
Figure 21 Figure 22
N+1 Parallel Redundancy operations — N+1 Isolated Redundancy operations —
all units OK (Redundancy available) Loss of Redundancy
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3.4 Recommended UPS Architectures

Semiconductor frontend fabs are categorized based on their production capacity,
technology nodes, and the criticality of their processes. The size and complexity of
a fab can vary significantly, influencing the requirements for uninterruptible power
supply (UPS) systems. To address these diverse needs, we provide general
recommendations and configurations with Galaxy UPS systems that ensure high
availability, scalability, and cost-effectiveness.

. UPS :
Type of Typical SE UPS Footprint per UPS . .
Architecture | Proposal R,\g?i(rj]?s Model Unit: mm AEIEITERES VRS Com e

Parallel with Smaller battery capacity, lower switch
5 x Galaxy 925(D) x 850(W) x )
N+1 Internal il 500kW 1970(H) gear rating, fault tolerant modular
Redundancy design.
Static UPS
Less footprint, higher short circuit
Parallel 1000(D) x 1200(W) x Ul A
2x GVXL 1250kwW current rating, fault tolerant modular
Redundancy 1970(H) design

Size of
Load

Main
-

R

Static UPS Isolated 4+1 x 1250kW 1000(D) x 1200(W) x  Maximizing the power density with Refer to Figure 18 in
Redundancy Galaxy VXL 1970(H) GVXL, maintaining N+1 redundancy. Chapter 2.1

Galaxy UPS
DRUPS  Redundant in parallel Previously mentioned in Chapter 1.2
(Static)

Refer to Figure 2 in
Chapter 1.2

Table 3
Recommended UPS Architecture and Model
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Tools & Document Links

T~ Resources

Comparing UPS System Design Configurations
White Paper 75

=

The Different Types of UPS Systems
White Paper 1, version 10

EH% BB E

Mitigating Electrical Risk While Swapping Energized Equipment
White Paper 13

Comparison of UPS neutral distribution options
White Paper 41

Browse all TradeOff Tools™
tools.apc.com

UPS Solutions — Design Office Guide
2024 Edition

EcoStruxure Power Design — Ecodial
Electrical Installation Design Software

=

SNENN referencedesigns@se.com RITRIVaTaIIEEEET I E=1p (el =8
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https://www.se.com/us/en/download/document/SPD_SADE-5TPL8X_EN/
https://www.se.com/ww/en/work/solutions/for-business/data-centers-and-networks/trade-off-tools/
https://www.se.com/uk/en/download/document/998-22452704_DESIGN_GUIDE/
https://download.schneider-electric.com/files?p_Doc_Ref=SPD_WP13_EN
https://www.se.com/uk/en/work/products/product-launch/ecostruxure-power-design-ecodial/
https://www.se.com/uk/en/work/products/product-launch/ecostruxure-power-design-ecodial/
https://www.se.com/uk/en/work/products/product-launch/ecostruxure-power-design-ecodial/
https://www.se.com/fr/fr/download/document/SPD_WP41_EN/
https://download.schneider-electric.com/files?p_Doc_Ref=SPD_WP13_EN
https://www.se.com/uk/en/download/document/SPD_SADE-5TNM3Y_EN/
mailto:referencedesigns@se.com

