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Introduction

Voltage sags, surges and short outages are common events
that often cause electric and electronic equipment to
malfunction. When such events occur in critical control
operations, they can cause the complete shutdown of a
facility.

The PCS100 UPS-I is an industrial strength uninterruptible
power supply designed to solve these problems. Itis a
robust single conversion UPS for industrial or commercial
loads. It is used to protect sensitive loads from sags, surges
and outages using ultracapacitor or battery energy storage.

For a comprehensive overview of publications available

for the PCS100 UPS-I, refer to the rear inside cover of this
publication.

Web links and QR code are also included in the front inside
cover of this publication.
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The Company

We are an established world force in the design and
manufacture of power electronics and power protection
equipment.

As a part of ABB, a world leader in electrical technology,
we offer customers application expertise, service and
support worldwide.

We are committed to teamwork, high quality
manufacturing, advanced technology and unrivalled
service and support.

The quality, accuracy and performance of the Companyos
products result from over 100 years experience,
combined

with a continuous program of innovative design and
development to incorporate the latest technology.

Quality Control

The products listed in this catalogue are manufactured in
an ISO 9001 accredited facility.
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For more informationé

Further publications for the PCS100 UPS-I are available
for free download from www.abb.com/converters-inverters
or by scanning this code:
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1 Overview

The ABB PCS100 UPS-I is a high performance high efficiency UPS system that ensures protection from power quality
events, enabling continuous power supply to modern industrial processes.

To supply continuous power during utility events the PCS100 UPS-I uses a modular energy storage and inverter system.
The energy storage is either batteries or ultracapacitors with the choice of technology dependent on the autonomy required.
Battery systems can deliver autonomy up to several minutes.

Ultracapacitors provide seconds of coverage for short power quality events, which are the most common problems
encountered. Ultracapacitors have extremely high power density and long lifetime resulting in a very compact and low
maintenance solution.

Harsh electrical environments are often found in modern industry. The PCS100 UPS-I uses a robust high speed power
electronic disconnect switch to interface from the utility to the load.

The modular inverter construction and fail-safe electromechanical bypass provides the highest system availability.
Coupled with the small footprint and easy serviceability, this low maintenance, high efficiency industrial UPS is the solution
for all power protection applications.

1.1 User Benefits

T Robust fail-safe modular industrial design
i Long lifetime energy storage

i Small footprint

i Highest efficiency and availability

i Low maintenance requirements

i Easy serviceability

1.2 Features
T Very high efficiency (99% typical)
i Designed specifically for industrial loads (motors, drives, transformers, production tools)
I Modular design providing high reliability and typically 30 minutes MTTR (mean time to repair)
T Very high fault current capacity
i Advanced ultracapacitor or high discharge rate battery storage
i Generator walk-in algorithm for a controlled transfer of the load to backup generators
i Ratings from 150 kVA to 3000 kVA and voltages 208 Vac to 480 Vac

1.3 PCS100 UPS-I advantages compared to alternative solutions

i Robust with high availability
o Designed for harsh electrical environments
o0 Modular design
i Lowest cost of ownership
o Highest efficiency
o0 Long lifetime energy storage
i Small footprint
o Ultracapacitor or battery storage options
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1.4 Applications and Industries

A B B ®6S100 UPS-I is the ideal solution for protecting loads in factories and manufacturing plants across a wide range of
industries including:

ToT
[ Commerce
[ Semiconductor
I Automotive
i Pharmaceutical
[ Chemical
[ Textile

For example, the PCS 100 UPS-I is used to protect:
T Data centers HVAC and servers
i Semiconductor fabrication, test and assembly lines
| Machining centers, CNC machines
I Printing machines
i Carbon fiber manufacturing
I High-speed packaging lines
I Plastic film manufacturing

1.5 PCS100 Power Protection Portfolio

The PCS100 UPS-I is part of the PCS100 Power Protection portfolio, as shown below. Each product is tailored to address
specific power quality problems:

PCS100 AVC PCS100 UPS-I PCS100 RPC
Active Voltage Conditioner Industrial UPS Reactive Power Conditioner
Utility sag and surge correction Utility deep sag and surge correction Load created sag correction
Load voltage regulation Utility outage protection Power Factor correction
Harmonic mitigation
Unbalance correction
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2 Functional Description

2.1 How it works

When the utility voltage is normal, the load is supported directly by the utility.
When a sag, surge or outage occurs, the PCS100 UPS-I immediately transfers the load onto its inverters. Power is provided

by battery or Ultracapacitor Energy Storage.

Batteries are typically used to bridge start-up time for generator backup systems where critical applications may be subject

to longer supply outages.

Ultracapacitors are ideal for protecting the load from sags and short-term outages or to bridge the switching time to another

feeder.

Power supply before
PCS100 UPS-I

Power Quality Event
Occurs

2.2 Single Line Diagram

Power supply after
PCS100 UPS-I

Power Quality Event
Corrected

The ABB PCS100 UPS-I is a robust single conversion UPS providing continuous current flow to the load during transfer due
to the revolutionary high speed Utility Disconnect and fast PCS100 Inverter technology. The modular inverter construction
and robust Fail-Safe Bypass provides the highest efficiency and system availability. The single conversion design with
Coupling Transformer enables simple, low footprint construction with wide range of operation voltages, galvanic isolation of
DC Energy Storage system and robustness for industrial loads.
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2.3 Operation Detail

The following diagrams show how the PCS100 UPS-I behaves when a utility disturbance occurs, and what happens when
the Fail-Safe Bypass is operating.

Note: The following diagrams show a Fail-Safe Bypass. In some PCS100 UPS-I models the Fail-Safe Bypass is

integrated and for other models it is optional.

2.3.1 Utility Voltage within Limits

Power to the load is supplied from the utility (Online mode). Inverters are off, but maintain synchronization with the utility
voltage to allow instant operation in the case of a utility disturbance. A Float Charger (not shown) maintains the state of
charge of the battery or ultracapacitor storage.
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2.3.2 Utility Disturbance Occurs
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When the utility voltage deviates from user defined limits due to voltage sags, surges, under-voltages, over-voltages or
outage, the PCS100 UPS-I Inverters are started to begin supplying power to the load (Discharge mode). At the same time,
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2.3.3 Utility Voltage Returns

When the voltage returns within user defined limits the PCS100 UPS-I synchronizes with the utility voltage then closes the
Utility Disconnect. If required the PCS100 UPS-I can softly transfer the load from the inverter to the utility or generator using
a generator walk-in function. Once the load is transferred power to the load is again supplied by the utility. The PCS100
UPS-I energy storage is then rapidly recharged by the inverters.
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2.3.4 Fail-Safe Bypass Operation

In an expected or unexpected PCS100 UPS-| shutdown, load current will be transferred to the Fail-Safe Bypass (where
fitted). This provides an additional level of security by placing a mechanical contact in parallel with the Utility Disconnect.
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3 Sub-Assemblies

The PCS100 UPS-I consists of the following The 2200 A and 4200 A Utility Disconnects are separate
subassemblies: enclosures that also include the main input and output
T A Utility Disconnect that disconnects the utility terminals for connecting the PCS100 UPS-I to the utility
supply during a disturbance and load.

i Inverters that convert energy storage DC energy
to 3-phase AC power

i Float Charger to charge the energy storage when R
the utility is operating normally q;W;ﬁ%WIZ%{aZIﬁZ"%’

T A Fail-Safe Bypass to automatically bypass the
PCS100 UPS-I when a fault occurs. 2 : % '
Note: The Fail-Safe Bypass is optional in some
models.

i A Coupling Transformer to match the inverter
output with the nominal utility voltage.

T Energy Storage (ultracapacitor or battery) that
supplies power to the load during a utility
disturbance

3.1 Utility Disconnect

The Utility Disconnect is an electronic switch that is used

to rapidly disconnect the utility supply from the load if the

supply falls out of tolerance.

The Utility Disconnect consists of a naturally commutated

SCR based electronic switch aucg
revolutionary inverter commutation capability which can
disconnect the load from the utility in typically 2 ms.

When the utility voltage is within specification the Utility
Disconnect is closed and the load is supplied from the
utility. This is known as o6onli
voltage is outside specification, the Utility Disconnect is

opened, disconnecting the utility from the load. The load

is then supplied by the inverter from the energy storage.

There are three sizes of Utility Disconnect:

3.2 PCS100 UPS-I Inverters

i 900 A

i 4200 A Inverter modules are IGBT
The 900 A Utility Disconnect is module based and is based power electronics sl
installed in the Inverter Enclosure. modules rated at 150 kVA. - BT

These inverter modules © T
include a sine filter and I
RFI filters as part of the
assembly, meaning the
power electronics, sine
filter and RFI filters are
integrated into one
module.

The inverter modules
supply high quality
sinusoidal power to the
load.

In addition to converting DC storage voltage to the AC
voltage required by the load, the inverter modules quickly
re-charge the energy storage after a power quality event
such as a surge, sag or outage.

Depending on requirements, between one and twenty
ABB PCS100 Inverter modules are used.
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Advanced redundancy

The PCS100 UPS-I inverter consists of multiple 150 kVA
PCS100 Inverter modules connected in parallel. If one
module fails the PCS100 UPS-I will automatically
reconfigure during stand-by or while supporting the load
to operate with the remaining modules.

For example, a six inverter PCS100 UPS-I system offers
900 kVA for normal load protection. If one module fails,
the maximum system capacity will be reduced to 750
kVA, and the PCS100 UPS-I Graphic Display Module
(GDM) will indicate system availability of 83%.

A maximum of 50% of the modules can fail before the
PCS100 UPS-I will trip out.

3.3 Inverter Enclosure

The Graphical Display Module (GDM) is always mounted
in the door of the Master Inverter Enclosure. The GDM is
the PCS100 UPS-I 6 s HMI

The Inverter Enclosure can hold up to six inverters.
Where the PCS100 UPS-I requires more than six
inverters, two or more enclosures will be required. One
enclosure is deemed the Master Inverter Enclosure and
the remaining are deemed Slave Inverter Enclosures.
The Master Inverter Enclosure also houses the Auxiliary
Master Module which controls all inverters and co-
ordinates the actions of the Utility Disconnect and the
Fail-Safe Bypass. It also provides communication
functionality to the PCS100 UPS-16 &DM and external
serial networks.

The Slave Inverter Enclosure houses an Auxiliary Slave
Module which contains a power supply.
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3.4 Float Charger

While the inverters provide fast replenishment of energy
following a power quality event, a dedicated Float
Charger is used for float charging to optimize energy
efficiency. The Float Charger also allows ultracapacitor
based systems to start from a completely discharged
state.

3.5 Coupling Transformer

The Coupling Transformer Enclosure houses the
Coupling Transformer and various protection and
measuring devices. The transformer consists of delta
connected primary and star connected secondary.
The Coupling Transformer has 3 main purposes:
1. Transforms inverter output voltage to match the
utility voltage.
2. Transforms the 3 wire inverter voltage into a 4
wire utility voltage
3. Provides galvanic isolation of the PCS100
Inverter system and DC Energy Storage inverter
common from the utility.

3.6 Fail-Safe Bypass

The Fail-Safe Bypass provides an additional level of
security by providing an alternative current path in the
event of an expected or unexpected PCS100 UPS-I
shutdown.

The Fail-Safe Bypass is a highly automated and
coordinated option which provides a degree of extra
security against PCS100 UPS-I failure.

Note:

The ABB Fail-Safe Bypass does not isolate the
PCS100 UPS-I for maintenance or service works.
ABB recommend installation of a maintenance
bypass for this purpose.

3.6.1 Integrated Fail-Safe Bypass

The PCS100 UPS-I with 900 A Utility Disconnect has an
integrated Fail-Safe Bypass.

3.6.2 Optional Fail-Safe Bypass

For PCS100 UPS-I with a Utility Disconnect rated at 2200
A and 4200 A, the Fail-Safe Bypass is optional and
supplied in its own enclosure.

If a Fail-Safe Bypass is fitted to a PCS100 UPS-I the
customer utility and load terminals are contained within
the Fail-Safe Bypass enclosure.

3.6.3 External Fail-Safe Bypass

When the Fail-Safe Bypass option is not selected it is
highly recommended to implement the Fail-Safe Bypass
functionality into the maintenance bypass.

External implementation of the Fail-Safe Bypass supports
critical functionality. Some features of the optional Fail-
Safe Bypass are not supported because they arenot as
closely coupled to the PCS100 UPS-I system.

For more information on external Fail-Safe Bypass
implementation refer to document 2UCD120000E015
Bypass Trigger for PCS100 UPS-I Maintenance Bypass.



4 Energy Storage

ABB offers the following energy storage systems:
i Ultracapacitors or
I Valve-Regulated Lead-Acid (VRLA) batteries.

Ultracapacitor Energy Storage is ideal for protecting the
load from frequent sags, swells and short-term outages or
to bridge the switching time to another feeder.

Battery Energy Storage is typically used to bridge start-up
time for generator backup systems where critical
applications may be subject to longer supply outages.

The energy storage required depends on the output
required by the | oadan@théehe |
autonomy period (seconds). The autonomy period is the
period of time the PCS100 UPS-I can supply rated load
from its energy storage. The required number of
enclosures increases with the PCS100 UPS-I| rating and
autonomy period. The energy storage enclosures each
include their own DC circuit protection.

4.1 Ultracapacitor Energy Storage

Ultracapacitor Energy Storage consists of one or more
300 kW ultracapacitor strings. A 300 kW string consists of
ultracapacitor modules connected in series to a voltage of
750 VDC. Multiple strings are connected in parallel for
increased kW or autonomy (ride through) time. The
autonomy time is typically 2 to 3 seconds at rated kVA
and 0.8 PF when the ultracapacitors are new. Some
models have different autonomy due to storage medium
rationalization. An Ultracapacitor enclosure can contain 1
or 2 ultracapacitor strings. Each string is protected by its
own main DC circuit breaker and separate charger fuses.

Ultracapacitor
Module
Ultracapacitor
Monitor Board

Ultracapacitor String
DC Circuit Breaker

Ultracapacitor Monitor Board

Each Ultracapacitor Energy Storage enclosure includes
an Ultracapacitor Monitor Board that is monitoring all
relevant information inside the enclosure:

T Status of all the ultracapacitors per string
(overvoltage and overtemperature)
Incoming DC voltage
DC voltage of each ultracapacitor string
DC circuit breaker status
Enclosure internal temperature

oaddés kW rating)

In case of a fault in any of the ultracapacitor modules or
enclosures, the Ultracapacitor Monitor Board
automatically takes the appropriate action, which may be
a warning or if necessary, isolation of the string with the
faulty module. Non-faulty string operation is not affected.
In any event a warning is issued on the PCS100 UPS-I
GDM and service personnel can determine the cause of
the warning by inspecting the Monitoring Board.

The Ultracapacitor Monitor Board includes two levels of
HMI for information:
T Two Status/Reset lamps on the front door for
general information on status of each string
T Mimic panel and status LEDs on the
Ultracapacitor Monitor Board inside the
enclosure give additional information on the
status of each ultracapacitor module and the
complete Energy Storage Enclosure

Ultracapacitor Energy Storage features:

T Single string maximum rating is 300 kW for 2
seconds when the ultracapacitors are new.

T Multiple ultracapacitors are connected in series
to form a 750 VDC string (+/- 375VDC).

T 1 or 2 strings per enclosure, each individually
protected.

T Design life: 15 years @ 25° C.

T Very high cycle life: >500,000.

T High discharge efficiency.

T Ultracapacitor module balancing.

7T Extensive monitoring and protection.

T Safe and compact matching enclosure.

T Very low maintenance.

T Very small footprint
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