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Warranty

The PW MF1500 DPA UPS is supplied with a limited warranty that the UPS and its component parts are free from defects in
materials and workmanship for a period of one year from the date of original commissioning, or fifteen months from the date of
original delivery, whichever is the sooner. This warranty is the only warranty given and no other warranty, express or implied, is
provided.

This warranty is invalidated if the UPS is used without having first been commissioned by a fully trained and authorised person.
This warranty does not apply to any losses or damages caused by misuse, abuse, negligence, neglect, unauthorised repair or
modification, incorrect installation, inappropriate environment, accident, act of God or inappropriate application.

If the UPS fails to conform to the above within the warranty period then Rehlko will, at its sole option, repair or replace the UPS.
All repaired or replaced parts will remain the property of Rehlko.

As a general policy, Rehlko does not recommend the use of any of its products in life support applications where failure or
malfunction of the product can be reasonably expected to cause failure of the life support device or to significantly affecti t 6 s
safety or effectiveness. Rehlko does not recommend the use of any of its products in direct patient care. Rehlko will not
knowingly sell its products for use in such applications unless it receives in writing assurances satisfactory to Rehlko that the
risks of injury or damage have been minimized, the customer assumes all such risks and the liability of Rehlko is adequately
protected under the circumstances

months to prevent deep-discharging. Batteries that have been, for whatever reason, deeply-discharged are not

t CAUTION: The UPS system may contain batteries which must be re-charged for a minimum of 24 hours every six
covered by the warranty.

Extended Warranty

The Standard Warranty may be enhanced by protecting the UPS with an Extended Warranty Agreement (maintenance
contract). An Extended Warranty Agreement enhances the standard warranty by providing:

1 Regular preventative maintenance inspections
1 Guaranteed speed of response to operational problems
1 24 hour telephone support

1 Fully comprehensive (excluding batteries) cover

Additional Service/Maintenance Support

In addition to providing support for the PW MF1500 DPA, Rehlko can provide maintenance and support of a wide range of
different UPS products.

If you are interested in obtaining an extended warranty for your PW MF1500 DPA, or require service/maintenance support for
any other UPS you may have, please contact Rehlko.

© Rehlko 2026
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1. Safety

1.1 Description of symbols used in this manual

> B

WARNING: The warning symbol is used where there is danger of an electrical shock, equipment damage or
personal injury.

CAUTION: The caution symbol is used to highlight important information to avoid possible equipment malfunction
or damage.

1.2 User precautions

C e

WARNING: Keep this manual with the UPS for future reference.

WARNING: The UPS and peripheral equipment must be installed by suitably qualified and trained personnel who
are aware of the potential shock hazards.

WARNING: Do not attempt to install this UPS system until you have read and understood ALL the safety
instructions and hazard warnings contained in this manual.

WARNING: High leakage current!

Ensure that the UPS has been correctly earthed before you connect the mains power supply.

WARNING: Do not apply electrical power (AC or DC) to the UPS system before it has been commissioned by a
Rehlko approved engineer.

WARNING: Do not attempt to operate the UPS system until it has been fully commissioned and handed over.
The commissioning engineer will provide operator training as part of the commissioning procedure.

WARNING: Do not open or remove the UPS covers. You run a risk of exposure to potentially lethal voltages if you
open or remove the UPS covers! All servicing must be performed by a Rehlko approved engineer.

WARNING: When operating this equipment always follow the procedures contained in this User Manual. Rehlko
will assume no responsibility or liability for accidents or injuries due to incorrect operation or manipulation of the
UPS or peripheral equipment.

CAUTION: The PW MF1500 DPA is a Class A UPS product (according to EN 62040-3). In a domestic
environment the UPS may cause radio interference. In such an environment the user may be required to
undertake additional measures.

© Rehlko 2026
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1.3 Declaration of Safety conformity and CE marking

The PW MF1500 DPA UPS system is designed and manufactured in accordance with Quality Management Systems standard
ISO 9001 / EN 29001. The CE marking indicates conformity to the EEC Directive by the application of the following standards in
accordance with the specifications of the harmonized standards:

1
1
1

2014/35/EC Low voltage directive
2014/30/EC Electromagnetic Compatibility directive (EMC)
2011/65/EU (incl. 2015/863/EU) ROHS Directive

Standards as reference:

1

= =4 -4 -4 -a -—a _-a -2

EN-IEC 62040-1

Uninterruptible power supply (UPS). Part 1-1: General and safety requirements for UPS's used in accessible areas by end
users.

EN-IEC 60950-1

IT equipment. Safety. Part 1: General requirements

EN-IEC 62040-2

Uninterruptible power supply (UPS). Part 2: EMC requirements

EN-IEC 62040-3

Uninterruptible power systems (UPS). Part 3: Performance and test requirements
2011/65/EU

Restriction of the use of certain hazardous substances (RoHS) DIRECTIVE

The supplier's responsibility is excluded if the customer modifies, or intervenes with, this product in any way.

Product Standards Standards

Safety
Electromagnetic Compatibility (EMC)

Performance Standard

EC/EN 62040-1
IEC/EN 62040-2
Emission cat. C3
Immunity cat. C3

EN-IEC 62040-3

EC/EN 60950-1
IEC/EN 61000-6-2
IEC/EN 61000-6-4
IEC/EN 61000-4-2
IEC/EN 61000-4-3
IEC/EN 61000-4-5
IEC/EN 61000-4-6
IEC/EN 61000-4-8

© Rehlko 2026
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2. General Description

2.1 Introduction
Congratulations on your purchase of the PW MF1500 DPA UPS.

Continuous power availability i s e-elatedworkenlironmants.tlts dguagllydimporthyt n a mi ¢
that any installed power protection system is sufficiently resilient and adaptable to handle changes brought about by the
introduction of new server technologies, migration and centralization.

Such demands are well met by the PW MF1500 DPA UPS system, which provides the foundation for continuous power
availability of network-critical infrastructures both in enterprise data centres, where business continuity is of paramount
importance, and in process control environments where manufacturing continuity is essential.

Reliability and quality standards

The PW MF1500 DPA UPS incorporates the latest technological developments in power engineering. Representing a
completely new generation of transformerless high power three phase UPS systems, its advanced double conversion VFI
(Voltage and Frequency Independent) topology responds fully to both the highest availability and environmentally friendly
requirements compliant with IEC 62040-3 (VFI-SS-111) standards.

Rehlko specialises in the installation and maintenance of Uninterruptible Power Systems; and this powerful UPS is just one
example of our wide range of state-of-the-art power protection devices that will provide your critical equipment with a steady
and reliable power supply for many years.

Key features summary

High reliability, upgrade ability, low operating costs and excellent electrical performance are just some of the highlights of this
advanced UPS system. Other key features include:

9 Decentralised Parallel Architecture (DPA) i Each UPS module contains its own bypass circuit, which greatly improves
the overall system reliability by removing a common point of failure that is often present in more traditional UPS systems.

1 Unity output power factor (kVA = kW) 1 Blade server friendly. No de-rating required with leading PF loads.

1 Bestin class AC-AC efficiency i greater than 97% efficiency for all loads (with Xtra VFI function active) minimises
operational costs (TCO).

9 Xtra VFI double conversion mode i A complementary feature which enhances the double conversion efficiency of the
UPS when load power is low compared to total UPS system capacity.

1 Low input power factor (0.99 @ 100% load) i Cost savings during installation and the entire life cycle (TCO).

1 Ease of operation i A graphical control panel on the distribution frame providesasi ngl e poi ntevefl 66 £wt
and also allows the operation of each individual module to be interrogated.

9 Flexible battery management i Advanced management of battery charging and preventive failure diagnostics avoids
premature deterioration of battery life.

91 Top or bottom cable entry i Allows flexible installation into existing plant infrastructure.

Very low input current distortion i An input current harmonic distortion of <3.0% @ 100% linear load leads to savings in
generator-set power and installation costs.

© Rehlko 2026 3
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2.2 Model range

PW MF1500 DPA 1000 kW Frame

The 1000 kW cabinet comprises a distribution frame and frames for four UPS modules. The distribution frame can be

positioned on either the left or right of the UPS module frames but must be stipulated when placing an order.

SYSTEM UPS MODULE
CONTROL CONTROL
PANEL PANEL (x4)

Distribution UPS
Frame Module 01

UPS Module 03 UPS
Module 02 Module 04

UPS MODULE
CONTROL
PANEL (x4)

UPS
Module 03  UPS
Module 04

Module 01  UPS

Module 02

Figure 2.1 PW MF1500 DPA 1000 kW Frame

1000 kW Frame 1 Module

2 Module 3 Module

SYSTEM
CONTROL
PANEL

Distribution
Frame

4 Module

System power rating (per cabinet) (KVA/KW) 250

500 750

1000

Maximum cabinet rating

1000 kVA / 1000 kW (up to 4 power modules)

UPS type

On-Line, transformerless, Modular, DPA

Parallel capability

Up to 4 Frames i 4 MVA | 4 MW

Battery Housed external to the UPS. Dimensions/weight/design is specific to application
Performance specification VFI-SS-111

System cabinet dimensions (W x D x H) mm 2235 x 1000 x 2000

Weight (without power modules) kg 550

Weight (with power modules) kg 900 1250 1600 1950
UPS cabinet colour RAL 9005 (Black)

Ingress protection IP 20

Cable entry Top or Bottom (To be defined at Order)
Ventilation Front to Top
Service access Front

Installation clearances mm

Front 1555 mm, Top 500 mm, Rear 0 mm

Heat dissipation - 1000 kW linear load (W) 35578
Heat dissipation - 500 kW linear load (W) 13426
Heat dissipation - 250 kW linear load (W) 7053
Cooling airflow (m3/h) - EN 62040-1-1 7576

© Rehlko 2026
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PW MF1500 DPA 1500 kW Frame

The 1500 kW cabinet comprises a distribution frame and frames for six UPS modules. The distribution frame is positioned in the

centre of the cabinet.

Module 01 UPS

Module 02

SYSTEM CONTROL
PANEL

UPS MODULE
CONTROL PANEL (x6)

UPS UPS
Module 03

Module 04 UPS Module 06

Distribution Module 05

Frame

Figure 2.2 PW MF1500 DPA 1500 kW Frame

1500 kW Frame

1 Module 2 Module 3 Module 4 Module 5 Module 6 Module

System power rating (per cabinet) (KVA/KW)

250 500 750 1000 1250 1000

Maximum cabinet rating

1500 kVA / 1500 kW (up to 6 power modules)

UPS type

On-Line, transformerless, Modular, DPA

Parallel capability

Up to 6 Frames i 6 MVA/4 MW

Battery Housed external to the UPS. Dimensions/weight/design is specific to application
Performance specification VFI-SS-111

System cabinet dimensions (W x D x H) mm 3045 x 1000 x 2000

Weight (without power modules) kg 845

Weight (with power modules) kg 1195 1545 1895 2245 2595 2945
UPS cabinet colour RAL 9005 (Black)

Ingress protection IP 20

Cable entry Top or Bottom (To be defined at Order)
Ventilation Front to Top
Service access Front

Installation clearances mm

Front 1555 mm, Top 500 mm, Rear 0 mm

Heat dissipation - 1500 kW linear load (W) 53367
Heat dissipation - 750 kW linear load (W) 20140
Heat dissipation - 375 kW linear load (W) 10580
Cooling airflow (m3/h) - EN 62040-1-1 11364
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2.2.1 Cabinet construction

UPS MODULE

MODULE CONTROL
PANEL

INSERTION HANDLES

POWER LOCKING
HANDLE

MODULE SLIDER

Figure 2.3 UPS module insertion

The system input, output and battery power cables are connected to busbars located inthed d i s t r i b uwhichahen rdinr a me 6
across the back of the cabinet to the module frames. The power cables can enter the distribution frame via cover plates fitted to
the top and/or bottom of the frame which can be removed to fit suitable cable glands.

The UPS module is mounted on wheels and it is inserted into (
which ensures that the module is correctly aligned to the frame. When fitted, the module locked in position by two shoot-bolts
located near the insertion handles and secured to the front of the frame by eight screws.

Note: Figure 2.5 shows the correct positioning of the module slider, with the runners on the slider aligned with the internal
runners on the bottom of the module frame.

The power | ocking handle | ocated near the bottom of the modul
The handle is locked into position by a yellow safety bar that must be lifted up to allow the power locking handle to be moved.

Figure 2.4 shows the power locking handle in the OFF (open) condition. In this state, the module power connectors are
withdrawn into the back of the module and will not therefore connect power to the module.

In Figure 2.5 the handle is in the ON (closed) position, and shows that the power connectors are extended from the back of the
module. In this case the connectors will plug into the busbars running across the back of the module frame to connect the
module to the input mains, battery and UPS output power supplies connected in the distribution frame.

Key Point: When the power locking handle is engaged, the connections are sufficiently tight to prevent the
) module from being extracted from the frame.

ALWAYS ensure that the power locking handle is OFF (open) before you attempt to extract the module.

© Rehlko 2026 6
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Figure 2.4 Power locking handle OFF (open)

Figure 2.5 Power locking handle ON (closed)
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2.2.2 System expansion and parallel cabinets

Some UPS applications initially present a low power requirement which increases over time as the application grows. It is
therefore essential that an installed UPS system can be expanded to meet a growing load demand without compromising the
existing load. The Distributed Parallel Architecture (DPA) design of the PW MF1500 DPA satisfies this requirement with ease.

An PW MF1500 DPA system can operate with fewer than the full complement of UPS modules installed. For example, a 6-
module (1500 kW) cabinet might initially have only four modules fitted to cater for a load of up to 1000 kW then a fifth, and sixth,
module can be added at a later date to cater for an increased load capacity of up to 1500 kW. In this situation, the additional
module(s) can be installed without needing to shut down the system or transfer the load to the bypass supply.

Thi s-stwappabl ed design similarly allows a UPS module to be
supply T but of course this depends on the system redundancy and prevailing load demand at the time that the change is taking
place.

For installations where the load demand is greater than 1500 kW, up to four PW MF1500 DPA cabinets can be connected in
parallel to provide a system capacity of up to 6.0 MW. When two (or more) cabinets are connected together the parallel
communication bus is expanded to include both cabinets, thus the UPS modules within both cabinets effectively operate in
parallel i for example, a system comprising three fully populated PW MF1500 DPA cabinets will contain 18 fully paralleled 250
kW UPS modules with a system capacity of 4500 kW.

If an existing installation requires an additional PW MF1500 DPA cabinet to be installed to expand the system, the existing
system will have to be shut down or externally bypassed while the additional cabinet is being electrically connected.

For example, if it is known at the planning stage that the eventual system load is likely to reach 4500 KW it makes
good design sense to install and cable-up three PW MF1500 DPA cabinets and distribute the initial number of
required modules between them, then add further modules as the demand increases.

) Key Point: Itis not necessary to fully populate one cabinet with UPS modules before installing the next cabinet.

The system ratings for different PW MF1500 DPA parallel cabinet combinations are shown in the table below.

Four module cabinet

Parallel cabinet system output (kW) ‘ 1 Cab 2 Cab ‘ 3 Cab 4 Cab
1 module fitted 250 500 750 1000
2 module fitted 500 1000 1500 2000
3 module fitted 750 1500 2250 3000
4 module fitted 1000 2000 3000 4000

Six module cabinet

Parallel cabinet system output (kW) ‘ 1 Cab 2 Cab ‘ 3 Cab 4 Cab
1 module fitted 250 500 750 1000
2 module fitted 500 1000 1500 2000
3 module fitted 750 1500 2250 3000
4 module fitted 1000 2000 3000 4000
5 module fitted 1250 2500 3750 5000
6 module fitted 1500 3000 4500 6000

e X C
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2.3 Parallel module operation

Communications

UPS Power |-
J Interface Board (CIB)
Battery }
lnsput/o:gtput § Dryipon
uppres I+ — ! UPSControl system g Outputs Volt-free
Power ) V] (data collection) T & contacts for
Contactors (] pes remote alarms
) 2 panel or
2| 8 Dry-port | or BMS
[}
UPS Module 1 = g \Fz Inputs
gV £ Server (PC,
UPS Power | e s | Daalo . Rezssasseto kbl
blocks ] = S
3 2 ° —.
Batte = S Network Network Mgnt.
y 2 Card | JCPAP RS485 etc Center Interface
Input/output ®
Spu P liez ) 7 2
| 1 UPS Control system e
Power | *— W (data collection) N
Contactors 4‘ |

(=
0
()]
=
9]

Q
o
N

UPS Power |
blocks *’

Battery |

Input/output
Supplies

Ll

UPS Control system

[ (data collection) ]\1
Contactors |~
UPS Module 3
UPS CABINET
Figure 2.6 Parallel module operation
2.3.1 Parallel control in a single cabinet
As the power output of all the modules fittenmdoduwwl &bt ec dJPtSr cla bdg

required to:

9 ensure that the UPS modules equally share the load current.
1 ensure that the UPS modules are always synchronised to each other i and to the bypass supply (when present).

T synchronise the inverter/bypass | oad transfer operation s
static switch in ALL the modules change over in unison.

Theseinter-modul e control functions are achieved using an déinternal
between the UPS control system of each module i this is depicted in Figure 2.6 for a 3-module system.

The parallel control mechanism operates on a master/ sl athee r el
remaining modulesas 6 s | a Nthesd.m@ s moeluleds turned off, or shuts down for any reason, the next module in the chain

hierarchy automatically takes over the O6mastero6 role. The mas
leftmost module in the cabinet (module ID PO1l) is wusually desig

The internal parallel bus is also connected to the communications interface board in the distribution frame from where it is
interfaced with the system control panel. This allows the system control panel to receive and display data from each module
individually or send a common control signal, such as load transfer commands, to every module simultaneously.

The communications interface board also has the means of interfacing various module/system monitoring and control functions
with a range of external devices i (see "Communications interface," on page 88).

© Rehlko 2026 9



™ rehlko

2.3.2 Control in a parallel -cabinet system

External parallel interface bus (ring connection)

Cabinet 1 [First] Cabinet 2 Cabinet 3

Figure 2.7 Parallel cabinet system

A parallel-cabinet system requires the same inter-module parallel control mechanisms as that just described for a single cabinet
installation. This is achieved by breaking into the internal parallel bus in each cabinet and connecting an external parallel bus,
as illustrated in Figure 2.7. A simplified block diagram of the inter-cabinet parallel bus connections is shown in Figure 9.3 on page
89.

In practice the external parallel bus is implemented by connecting cables to the parallel interface board (PIB) within the
cabinetsd distribution ifir,eemed hien Pd Br ion gn paud rdf icgounrneetcitdmn i n on
connection on the PIB in the adjacent cabinet. The ring-bus configuration eliminates a single point of failure. (see paragraph 9.4

on page 97).

In a parallel-cabinet installation the cabinets are assigned a hierarchical ID in much the same way as the UPS modules are

assigned a master/slave | D. The cabinet that contains the 0ma
The illustration in Figure 2.7 shows cabinet 1 as theh&firstad
modules are identified on the system control panel i for example to identify a faulty module, or when inspecting a selected

modul e6s operating parameters. The cabinet and modul esd I D is

2. 3.3 6 CGadRediutnydaraltely PS systems

If all the UPS modules connected as a parallel system are required to be operational in order to supply the full system load it can

be described as a O0capacityd system. I n t hiliee dueytgradauliocbnditioy st e m i
then the remaining online modules will be insufficient to continue to supply the load and the load will be transferred to the

bypass supply automatically.

A UPS system that is designed with inbuilt module redundancy contains at least one module more than is necessary to supply
the projected full load. During normal operation all the modules will be turned on and equally share the load current, but if one
module should fail the remaining online modules are capable of maintaining the full load supply and the system will continue to
provide uninterrupted load power. A redundant module system is often described as operating as an (N+x), where x equates to
the number of redundant modules i e.g. an (N+1) system has a module redundancy of 1.

In practice, a system's redundancy measure is entirely load dependent rather than being a pre-programmed number. For
example; an PW MF1500 DPA cabinet that is fully populated with 6 UPS modules would present a capacity system for a load
between 1250 kW and 1500 kW whereas it would operate as an (N+1) redundant system for loads between 1000 kW and 1250
kW. Below 1250 kW it would present (N+2) system... and so on.

Clearly, the ability to lose one (or more) UPS module yet still supply the rated load with processed, backed-up power
significantly increases the overall system reliability; therefore it is common practice to plan inbuilt module redundancy for
modern-day UPS installations.

© Rehlko 2026 10
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2.4 Functional description of operation

This section contains:

9 afunctional description of the PW MF1500 DPA at block-diagram level (see paragraph 2.4.1)

9 adescription of the UPS module operating modes (see paragraph 2.4.2)

1 adescription of the UPS system operational modesi 6 O i meestos 6 Off if pperation (see paragraph 2.4.3)

2.4.1 PW MF1500 DPA module block diagram

Figure 2.8 illustrates an internal block diagram of a single UPS module inserted into the PW MF1500 DPA cabinet rack. As
shown, the module plugs into heavy duty connectors that carry the input mains, battery and UPS output supplies. Note that
these supplies are switched by contactors within the UPS module but there are no 6 s y s poweni§olators contained within the

cabinet

0s

di stri

buti on

fra

me .

protective devices (see the Specification chapter for details).
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Figure 2.8 PW MF1500 DPA module
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Note that regardless of the type of installation the battery system will usually comprise several battery strings connected in
parallel to provide the required battery capacity.

Key Point: Battery configuration
) A standard cabinetis configured fora 6 s e p araa tt sgstem.dfad ¢ o mrh@n tcenfiguration is required it
must be specified when placing an order for the cabinet.

Rectifier Converter (7)

The rectifier converts the incoming mains supply into a well regulated DC busbar which provides the input power source for the
inverter and battery booster/charger blocks. The specialised switched-mode DC booster techniques used to control this the
rectifier/converter results in an input power factor of almost unity over its entire operating range (pf=0.99 at 100% linear load).

Inverter (8)

The inverter converts the DC busbar voltage produced by the rectifier (or the battery via the booster/charger) into a three phase
AC voltage that is suitable to power the load connected to the UPS output. The inverter control system regulates the output
voltage and frequency and provides various levels of overload protection, frequency synchronisation, load sharing and output
voltage error detection.

The inverter is connected to the UPS output via an outpuwt rel
electronics, and an output fuse (10). The output relay isolat
inoperative or when the load is connected to the static bypass line.

Battery booster/charger (11)

The battery booster/charger power block has bi-directional functions. When the input mains supply is available, and the rectifier
is turned on, it acts as a multi-stage battery charger which uses an intelligent charging profile to optimise the battery life and
ensure the battery recharges quickly following a deep discharge cycle.

If the input mains supply fails, or the rectifier is unable to provide a sufficient output to sustain the prevailing inverter load, the
battery is called upon to provide the i n v e rDC mpui®pswer source. Under these circumstances the booster/charger changes
to its O6boostd mode tD€ busharoveltagd as tha batteeyldischargesgu | at e d

Static switch (12)

The static switch provides a means of connecting the UPS output directly to the input mains supply, bypassing the rectifier and

inverter power blocks. This provides an alternative UPS output power source if the inverter is unavailable, or overloaded. The

electronic control mechanism that transfers the UPS output between the static switch and inverter ensures that the two power

sources are mutually exclusivei i . e. when transferring the | oad to 6ébypassod th
static switch is turned ON, and vice-versa.

Note: A brief | oad break wil!/l occur if transferring f Momebypa
in paragraph 2.4.3).
Maintenance bypass (13)

The maintenance bypass switch shown in Figure 2.8 is an optional, but widely used, external wrap-around facility that enables
the load to be connected to a raw mains supply while the entire PW MF1500 DPA cabinet is powered down. The Maintenance
Bypass facility is bespoke but a suitable solution can be provided by Rehlko.

A typical UPS installation incorporating an external maintenance bypass facility is described on Page 42.

Key Point: Internal fuses

The UPS module contains several internal fuses, as shown. These fuses are not accessible to the operator and in
the event of a fuse failure the module must be removed from the cabinet and repaired by an authorised service
agent.

© Rehlko 2026 12
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2.4.2 UPS Module operating modes

This sections uses simplified block diagrams to illustrate the three main UPS module operating modes. Note that the module
internal fuses and some contactors have been omitted for reason of clarity, however the inverter output relay remains shown.

Load on inverter

This is the only operating mode that provides the load
with continuously processed and backed-up power, STATIC Static bypass line
and in the vast majority of installations can be SWTCH
considered as being the 6n

Dc
i ifi i ins i Input .| RECTIFIER | Busbar, UPS

In this mode, the rectifier converts the input malr.ls |r?to NP e INVERTER [l sl

a well regulated DC supply at the DC busbar which is

then converted back to AC by the inverter to provide

r

the UPS output. Battery «guommm] BOOSTER/
CHARGER
The inverter frequency is synchronised to the input UPS MODULE
mains supply so that the load can be transferred to the
static bypass line without a load-break if needed. If the Figure 2.9 Load on inverter

input mains frequency goes outside a preset window
the inverter will abort its frequency synchronisation and
its output frequency will be controlled by a free-running
oscillator which produces a constant 50/60 Hz UPS
output.

In this mode, the battery booster/charger power block operatesi n i t s mbdelarad capventsdhe DC busbar voltage to the
regulated voltage demanded by the intelligent battery charger control mechanism.

Load on battery

If the mains supply fails, the rectifier will shut down and
the battery will provide the power source for the DC STATIC Static bypass line

busbar via the booster section of the battery SWITCH
booster/charger. The booster maintains a regulated

. . DC
voltage on the DC busbar as the battery discharges in In Busbar

put RECTIFIER i~ UPS

order to provide the inverter with a stable DC input Mains CONVERTER LRERIER -1 Output
power source.
As this mode is normally associated with an input BOOSTER/

Battery  wueip!
mains failure condition, the inverter frequency control CHARGER

will revert to a free-running oscillator and provide a
constant 50/60 Hz UPS output.

UPS MODULE

Figure 2.10 Load on battery
Battery discharge operation

When the battery is placed on load, and begins to discharge, the module control panel BATTERYLED flashes green
accompanied by an audible alarm. The LED will continue flashing green until the battery discharges to a preset low voltage
threshold, at which point it changes to yellow. The remaining battery charge (%) and autonomy time (m) is shown on the module
control panel LCD screen to allow the operator to gauge the appropriate time to shut down the load in an orderly manner, if
necessary, before the battery becomes fully discharged and the UPS drops its output supply. Various optional software-
controlled shutdown applications are available to automate the load shut down process.

The initial 6batteryd audi ble alarm can be cancel |l edhrdshold, it
whereupon the audible alarm will sound once again to warn the operator that the battery is nearing its end-of-discharge.
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Load on bypass

In the 6l oad on bypassodffn
and the static switch connects the load to the STATIC Static bypass line

unprotected static bypass line. "1 swiTcH

This mode can be sel ecvoedd e

below) or entered as the result of a UPS fault, or Input »| RECTIFIER | Busbar uUPS
Mains | cONVERTER INVERTER  |—eBHLg—p 00

overload, condition which transfers the load from
inverter to bypass because the inverter is unable to

support it. BOOSTER /

. . Batiery === CHARGER
Depending on the reason for enteringthe 6 | oad ¢ UPS MODULE
bypass6 mode, the rectifi ) - -

turn off entirely or remain operational and continue to

. . o . Figure 2.11 Load on bypass
provide battery charging (as shown in this illustration).

Similarly, the inverter may be operating on stand-by
(see 6 E C\Do d befow), manually turned OFF or shut
down due to a fault.

possible for one module to operate 6 omy p avhiedhe other(s) operate 6 oinn v e (ortvieervérsa). A parallel
system control signal passing between the modules prevents this from occurring such that, for example, if one
module is selected to transfer the load to the static bypass then the transfer signal is applied to every module.

) Key Point: In a parallel module system all the modules must operate in the same output mode 1 i.e. it is not

Load on Maintenance bypass

This mode, which connect the load to a raw AC mains bypass supply, requires an optional external maintenance bypass switch
(see Figure 2.8) and is normally used only if the entire UPS system is being shut-down for major repair or system expansion. It
can be used as part of the operating procedure when starting the system from a fully powered-down condition i see the
operating procedures for detailed instructions.

2.4.3 UPS System operating modes

Section 2.4.2 described the three main operating modes for an individual UPS module: but UPS systems are also categorised
according to the way i n wlvelandarehypigally dgsa@ibed ds being ¢ithena nd styosmeddmd f
I i 68 inme r asysten. AreRW) MF1500 DPA system can be operated in either of these categories.

ON-LINE UPS system

An on-line UPS system provides the highest degree of load protection and is recommended if the critical load cannot tolerate
even a very brief supply interruption.

When operating as an on-line system, the UPS module(s) normally operate int h e i & o re mdde(Figure 2.9), and will switch
t o t he 0 maode ibtletinpuemaindsupply fails or the rectifier shuts down (Figure 2.10). The changeover to battery
operation is totally transparent at the UPS output. An audible/visual alarm alerts the operator that the battery is discharging in
order to allow him to undertake any intervention to safeguard the load integrity if necessary.

When operating 6éon b avilctoetinug to@roviddits ratedro8tpusunti theebattery discharges to a low cut-off
point at which time it will attempt to switch to its abllothe bypa
UPS will totally shut down in a controlled manner.

Standby generator

Some UPS installations include a standby generator that starts automatically following the loss of the UPS input mains supply to
provide the UPS with an alternative input power source. Where such an alternative input supply is available, the batteries will
only discharge for a short period following an input mains failure before the generator comes on line. In practice, operating on
generator not only avoids the UPS eventually shutting down due to a fully discharged battery but also helps maximise the
battery life by reducing the battery discharge time.
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Inverter fault

I f a UPS modul e experiences an internal fault (or i syswillrned o
open.

The system response wil/l depend on the prevailing system redu
to the system is sufficient to power the applied load demand then the system will continue to operateinthe6 on i mMmoder t er 0
and the failed module will not affect on the UPS system output: but if the applied load demand exceeds the remaining system
capacity the system will transfer the |l oad to the static bypa

Inverter overload

The inverter is designed to sustain an overload based on an inverse load/time characteristic (see the Specification chapter for
details). If the designed overload parameters are exceeded the load is transferred from the inverter to the static bypass,

whereby the additional power available from the bypass supply will usually clear the protective devices in the overloaded circuit.

I f the overload condition cl ear s-trankférredeack tp the irevarter argl thé WPS retomspoa s s
its normal 6 oinn v e opéeraiondlf the overload persists while operating 6 olmy p aiswdl @ltimately rupture the UPS input

mains supply fuses.

(@)

OFF-LINE (On stand -by) UPS system operation

When the PW MF1500 DPAisusedasanoffl i ne UPS system, the UPS modul es are nor
mode (Figure 2.11); however, the rectifier and battery charger remain powered up to maintain battery charging, and the inverter
is turned on but operating on standby.

If the bypass (input mains) supply fails, the inverter is immediately brought on line and the load transferred from the static
bypass to the inverter within 3 to 5 milliseconds. However, as the UPS bypass and input mains are connected to a common
supply, the modules wil!/l i mmedi ately sense a mains failure an

If a standby generator is included in the system (as described earlier) the load will re-transfer (without a load break) from the
inverter to the static bypass line automatically when the generator is started, and the inverter will return to standby.

CAUTION: if the bypass (input mains) supply is unavailable (either from the utility supply or standby generator)

A when the system is operating 6 oinn v e thé lypassds unable to take over the load supply if the inverter fails, or
assist the inverter to handle an output overload. It is therefore important that the cause of any load transfer from
bypass to inverter is quickly rectified.

WARNING: The ON LINE mode should always be used for critical load protection.

Theoff-l i ne mode is someti mes referred to as the AECOO0 ( ec-linaomy)
mode due to the reduced rectifier and inverter losses during normal system operation. However, this mode is recommended
only if the connected load equipment can tolerate a power interruption of up to 3~5 ms during the load transfer period.

2.4.4. Xtra VFI

Most parallel-module UPS installations are designed to operate with inbuilt (N+1) module redundancy: and in such a system an
individual UPS module is therefore rarely called upon to operate at its full capacity. For example, if an installation uses a 6-
Module PW MF1500 DPA system (1500 kW) to feed a planned 1250 kW load, each module will provide 208 kW (83% of its
rated capacity) at full load.

As a result, a modern UPS module that is intended to operate in a (N+1) environment is designed so that its greatest efficiency
is obtained across itdéds mid operating range (Figure 2.12) rat

The graph in Figure 2.12 shows the efficiency of a parallel-module PW MF1500 DPA UPS system against a connected load
ranging from 10% to 100%. It shows that for loads between approximately 85% down to 20% the system efficiency remains
above 97.25%, with peak system efficiency achieved between 65% - 25%. The graph also shows that when the system is
operated in standard (non Xtra VFI) mode the system efficiency tails off quite dramatically below about 20% load. This reduced
system efficiency at low load represents wasted energy and expense.
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The situation is alleviated byt h e ¥ K fedétuae which dynamically controls the number of online modules such that the
effective load on each module falls within the range of 25% to 75%.

980

97.5

. e

970 == === ======="=="="==—"==-"="="=""="-"="—-—=—=—=—===-°=%=/13
97% efficiency reached through
wide operating range, typical
for majority of applictions
965
Xtra VFI mode

Double conversion measured efficiency (%)

W Double
conversion mode

96.0

Xtra VFI function

increases efficiency

when load is low
955
95.0

10 20 30 40 50 60 70 80 90 100

Load (% of rated power)

Figure 2.12 Xtra VFI curves

For example; if the load connected to the system reduces to the point where the individual modules are loaded to less than 25%
the Xtra VFI feature switches surplus modules to a O60standbybd
a level that increases their operating efficiency.

When a module is switched to 6 s t a nt'dlibwvgrt@r is turned off but the rectifier remains active to sustain battery charging and
the inverter can be restarted and brought back on line within 40~50ms if the system load increases. The overall effect of Xtra VFI
can improve the system efficiency by up to 1% at very light loads, as shown.

Note: The selected standby modules are rotated on a weekly basis so that all modules are 6 a g eqdadly.

Implementation

The 6Xtra VFI 6 featur e i 4JPSsgskems butits useds optibnal arfdl caivide 1ut@€d @ FAXINArom
the system control panel as required by the operator. However
configured via a password-protected area of the system control panel which is only accessible to an authorised user or a Rehlko

trained engineer. Once set, the o6Xtra VFI & configur atngeann wi | |
load usage.
When configuring the O6Xtra VFIO®& operation, the commissioning

redundancy (i.e. the number of redundant modules) and the anticipated highest step load (HSL) that is likely to be encountered
during normal system operation.

Using these two set parameters, 6 X tVrFaad then dynamically calculate the number of active modules required to power the
prevailing load demand.

Key Point: The highest load step (HLS) equates to the highest load increase that can be expected to be applied
to the system in less than 50 ms that the UPS is expected to handle without any compromise. When the load step
is applied, 6 X tVrFavibturn ON standby module(s) within 50 ms to increase the number of active modules to that
which is necessary to support the increased load.
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Examples

Consider a 6x 250 kW module system (1500 kW capacity):

Conditions # Active modules

Load = 500 kW 3 (750 kW capacity)
Redundancy = 1 module
HSL (and below) = 100 kW

Comments

3 modules can be used for 500 kW (N+1).

The redundant module provides a sufficient headroom to handle the

100 kW HSL when required.

Load = 500 kW 4 (1000 kW capacity)
Redundancy = 1 module
HSL (and Below) = 300 kW

3 modules can be used for 500 kW (N+1).

But in this example the redundant module does not provide a
sufficient headroom to handle the 300 kW HSL, therefore two

additional active modules are needed.

Note that in the event of an input mains failure or a fault on any module in the system, whether the module is active or on
standby, 6 Xt r awill Wnnédately activate ALL modules until the input supply returns or the alarms on the faulty module are

accepted.

An Xtra VFI status bar screen on the system control
panel graphically indicates:

1 Load:
the existing load demand

M Active:
the free capacity immediately available from the
active modules due to the programmed HLS or
redundancy configuration

9 Standby:
the power available from those modules
currently running on standby that can be called
upon when needed

The operator can also access a screen on the system
control panel which shows the Xtra VFI module activity
(see Figure 2.14). This screen identifies the currently
active modules (green) and standby modules (blue).

dd-mm-yy hh:mm:ss
System Status

Active Standby

Figure 2.13 Xtra VFI Status bar screen

dd-mm-yy hh:mm:ss
System Status
=2

Figure 2.14 Xtra VFI Active modules
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2.5 Module Control Panel

A module control panel is fitted to the front of each UPS module. It allows the module to be individually controlled and
monitored, and comprises an ON/OFF button, LED status indicators, LCD display and control/navigation buttons.

e INVERTER MODE 1-03 ONJ/OFF Control

[F1]

Button

230V
e SOHz

230V

Output LED

A Alarm LED

LCD Display
Control & Navigation Buttons
Figure 2.15 Module Control Panel
2.5.1 ON/OFF button
The UPS module can be started and stopped by pressing the ON/OFF button:

Function Action

Start-up Press the ON/OFF button i the UPS module will start once the request is confirmed by pressing the Enter
button

Shut-down Press the ON/OFF button for 3 seconds i the UPS module will shut down once the request is confirmed by
pressing the Enter button

2.5.2 LED indicators

The LEDs indicators on the left and right side of the module control panel change colour to indicate the status of key
parameters. They remain active when the LCD display is in its screensaver mode:.

LED Colour Interpretation

BYPASS LED GREEN Bypass mains is available with valid voltage/frequency Bypass mains is unavailable|
RED or its voltage/frequency is invalid

RECTIFIER LED GREEN Rectifier (input) mains is available with valid voltage/frequency Rectifier (input)
RED mains is unavailable or its voltage/frequency is invalid

BATTERY LED GREEN Steady i Battery is connected and charged
RED Flashing i Battery is discharging (on-battery mode, or during battery test) Steady i
YELLOW Battery Failure, high voltage/temperature, failed battery test Flashing i battery is

not detected, or disconnected
Battery voltage is low, battery is discharged

OUTPUT LED GREEN UPS module output is being supplied by the inverter UPS module output is being
YELLOW supplied by the bypass UPS module is in standby mode (XTRA-VFI status)
BLUE UPS module output voltage/frequency is out of tolerance UPS module is OFF
RED
OFF

ALARM LED OFF No active event/alarms pending Events pending
YELLOW An alarm condition is present
RED

© Rehlko 2026
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2.5.3 LCD Display

Module Location

During normal operation the module control panel LCD

display appears as shown in Figure 2.16. The screen Operafin
. IK —
enters a screensaver mode and turns OFF after 5 minutes P Statug INVERTER MODE 1-03
of control button inactivity. Screensaver mode is
deactivated when any control button is pressed or an
. . Module
alarm is activated. L
Mimic L, 100x

. S0 kWA
Operating status
Indicates the UPS module current operating status:

A MODULEOFF A MODULEDISCONNECTED Figure 2.16 Module control panel LCD

A INVERTER MODE A BYPASS MODE
A BATTERY MODE A STAND BY MODE

Module location (ID)

This number indicates the position of the UPS module within the overall UPS system and is allocated by the service engineer
when the UPS system is commissioned or a new UPS module is installed. The first number refers to the cabinet number (1-5)
and the second number indicates the position of the module within the cabineti e.g. the example shown in Figure 2.16 refers
cabinet 1 module 3.

Note that the modules are usually numbered from left to right. In a multi-cabinet system the modules are incremented across
the cabinets i i.e. the ID of the modules in cabinet 1 are 1-01 to 1-06, cabinet 2 modules are identified as 2-07 to 2-12, cabinet
three are 3-13 to 3-18 and so on.

The module location number is used by the fault detection and event history functions to identify a particular module.

Module mimic

The LCD module mimic shows the active power path through the UPS. It also provides:

1 metering of the input and bypass mains voltage and frequency
1 metering of the output load (percentage and kVA)

9 an indication of % battery charge and estimated autonomy time for the applied load. Note that the number of
illuminated bars in the LCD battery icon also provides a quick indication of the state of battery charge.

2.5.4 Control Buttons

The control buttons are used to access and navigate the module
control and monitoring menu system shown in Figure 2.15:

BACK button BACK upP DOWN ENTER

Figure 2.17 Module control panel buttons
9 Scroll back to top-level menu

| Cancel any setting back to the previous value DOWN button
9 Cancel the audible alarm 9 Scroll down the sub-menu or setting/parameter
UP button i 1 Decrement the value or setting of a parameter
' Scroll up the sub-menu or setting/parameter ENTER button
1 Increment the value or setting of a parameter 9 Enter a selected sub-menu
1 Decrement the value or setting of a parameter 1 Confirm the value of a setting or selected parameter
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2.5.5 Module control panel menu configuration

L BATTERY

EVENTS LOG
Runtime (hh:mm):
[EVENT 01 DESCRIPTION]
e OUTPUT Charge level (%):
dd-mm-yy  hh:mm:ss  Oxnnan Voltage (V): Voltage (V):
Event log [EVENT 01 DESCRIPTION]
dd-mm-yy  hh:mm:ss  Omnnn p—r P———

Measurements L MEASUREMENTS
_— Frequency (Hz): Temperature (°C):
Commands e  COMMANDS Battery

UPS data _— Load to inverter Output >
Setup user — Load to bypass Output power _[ Load (%):
Setup service Perform battery test Rectifier .—> P (kw):
‘ Perform deep battery test Inverter Voltage (V): Q (kVAR):
Abort battery test Bypass Temperature (°C): S (kVA):
Perform alarm test . ) » ) ~
-

Voltage (V):
g UPS DATA

: BYPA! Current (A):

Model: JO000KXNK SS (A):

Module P g Voltage (V) Frequency (Hz):
'ower: 50 kW cy (Hz)

Temperature (°C):

Frequency (Hz):
Serial number:  xx000000¢ eaeSesERS |

Manufact. date: d.mm.yyyy

FW version xx

FW checksum  xx

HW version JHONXXX

Dyn. password No SETUP BATTERY TEST

Day of month: (131)
g SETUP USER

Hour of day: (023)

Language: (English)

Repetitive: (Y/N)
Date: (dd.mm.yyyy)
Battery test-> — Battery charge lock:  (Y/N)
Generator op.-> Bypass lock: (Y/N)

Figure 2.18 Module control panel menus

MAIN MENU
The following sub-menus can be accessed from the MAIN MENU:

EVENTS LOG & The event log stores the last 100 UPS alerts/events in date/time stamporder. These i ncl ude both
events,suchas[Overload ], and O6oper ati oloadltd bypagselnt s such as |

MEASUREMENT8 This sub menu provides metering access of the monitored output, rectifier, bypass, battery and inverter
parameters.

COMMANDS This sub menu provides access to a range of commands that might be used during day-to-day UPS operation.
Those most commonly accessed are the [Load to inverter ]and [Load to bypass ] commands which are used to transfer
the load between inverter and bypass during the UPS start-up and shut down procedures.

[Perform batt erytest ] stops the battery charger and monitors the off-load battery voltage for 1 minute then
transfers the load to battery for a further minute.

[Perform deep batt erytest ]as above, but runs with the battery on load until the 6 | battery a | a activates.

[Abort battery test ]stops the battery test in progress.
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[Perform alarm test ]activatesthe 6 ¢ o mnmatamMmoUsed mainly during commissioning to check the alarm
interface with an external alarm panel or BMS system. The alarm will automatically clear after five minutes.

UPS DATA & This is a read-only menu and shows the UPS build and revision details input by the manufacturer/
commissioning engineer.

SETUP USER & This sub menu allows the LCD display language to be selected and the local date/time to be set. The
date/time is used by the automated battery test feature and to stamp the Event Log entries. The SETUP USERsub menu also
provides access to two further menus:

SETUPBATTERYTEST & allows the operator to configure a (timed) battery test schedule. This can be for a single or repetitive
battery test event.

SETUP GENERATOFROP. 8 allows the operator to configure aspects of the UPS operation when it is being powered from a
standby generator i i.e. Disable battery charging and transfer to bypass.

SET- UP SERVICE 8 This menu, which is password-protected to restrict access, is used by the commissioning engineer to
configure some UPS characteristics using approved software.

2.6 UPS Communication facilities

Communications Interface Board Parallel Interface Board

' \\ ¢ ‘\

OXC)

BICTONENONS (G2 ) G0 =
U TAVAYA TR TAY Ta) LGN o

3 creclirccfliceocflicrr
R~ Far FRr)RRALRRR

High Voltage Interface Board High Voltage Test Point Panel
Figure 2.19 External interface facilities

Two external interface boards are located near the top of the distribution frame, as shown in Figure 2.19. The communications
interface board provides a number of external connections that enable the customer to interface the UPS with a local network,
building management system or a simple remote alarms facility. The parallel interface board is used to connect the parallel
communications bus between two (or more) cabinets in a multi-cabinet system.

The high voltage 1/0 connectors are located below the communications interface board.
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2.6.1 Communications interface board

MEE e  Jo

s1  J3 use J1

Figure 2.20 Communications interface board
Details of the communications interface board connections are provided in Chapter 9 (Options) later in this manual.

Network interface card slots (Slots 1/2)i two network interface card slots are provided to enable the UPS system to be
incorporated into a network manage system for control and monitoring purposes using a compatible SNMP/Ethernet interface
card.

Input Dry Ports X1, X7, X817 these are volt-free inputs:

X1 is connected to standard inputs that signal; Generator ON, External output circuit breaker closure (option), External
maintenance bypass closure, remote shutdown

X7 & X8 are configurable volt-free inputs
Input analogue port X617 this input port is designed for industry standard 1-24V or 4-20mA analogue sensors.

The input to this port is programmable and can be customised according tothe c u s t o mequiregdnents. All customisation must
be carried out in the factory, before despatch.

Battery temperature sensor input X3 i for use with the standard battery sensor option offered by Rehlko
Modbus communication power X4 i differential 5V RS485 signals

CAN bus communication port X517 differential 5V RS485 signals

Output Dry Ports X2, X10, X111 these offer volt-free output connections:

X2 provides standard output that signal; common alarm, battery low, load on inverter, mains failure X10 & X11 offer configurable
volt-free outputs

+24Vdc Output X911 this provides a 24V power supply for the externally connected switched inputs
Smart Port J1 1 RS232 serial port, 9-pin male D-type connector. Used to connect to a PC for data connection

USB 1 Same function and data stream as that connected to the RS232 port (J1). Only one port (USB/J1) may be in use at any
time

Graphical display interface J3 1 RJ45 connector interfaces the UPS with the graphical system control panel mounted on the
door of the distribution frame.
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2.6.2 Parallel interface board

The inter-module and inter-cabinet parallel control bus functions are described in paragraph 2.3.

Figure 2.21 UPS module parallel bus connectors

The UPSc a b i mnterna marallel control bus is connected between the parallel interface board and each UPS module in a ring-
like configuration.

The module connections are made to two fixed connectors attac
2.21 (A). Two locating spigots are fitted at the sides of these connectors to ensure that when the module is pushed into position

the connectors correctly align with their respective sockets located on the top of the module frame (B). The alignment is aided

by an insulated bar (C) which slide into a channel fixed to the roof of the frame.

On the parallel interface board the parallel control bus is
accessible at to two RJ45 connectors (JR1 and JR2) which w | l% Ll__‘-‘ w
allows the bus to be extended to an additional UPS cabinet(s).

Note that these connections also carry the multidrop data SW3 JR2 SW2 JR1 SWi

which enables the alarm data from any connected UPS
modul e/ cabinet to be processed by [igue 2.82nRadlieldntedace oard net .

Three DIP switches (SW1, SW2, SW3) are used to
configure the parallel interface board in a parallel system.
They will be set by the commissioning engineer and should
not be changed thereafter.
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2.6.3 High voltage 1/O interface

Figure 2.23 High Voltage /O Interface

High voltage interface connections can be made to terminal blocks X12, X13, X14 which are located below the high
voltage test point panel, as shown in Figure 2.19 and Figure 2.23.

A WARNING: There is a risk of exposure to lethal voltages when the high voltage 1/0 terminals are exposed.

High voltage input port X121 these are programmable inputs rated at 87-277Vac (50/60Hz)
High voltage output port X131 these are programmable outputs rated at 5A @ 277Vac (50/60Hz) or 5A @ 30Vdc

Synchronisation input port X141 used to connect an alternative synchronisation reference signal for the inverter, rated at
415Vac. This port is not normally used but can be activated by an approved engineer using special setting-up software.

© Rehlko 2026
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3. System Control Panel

3.1 Introduction

0

L1: 2403V
L2: 2401V
L3: 2403V

Ubatt 00V

Temp: 00C

Time: O min

Figure 3.1 System control panel default display

The system control panel is located on the door oft h e ¢ a distributian Gasne. In a parallel-cabinet PW MF1500 DPA UPS
system the system control panel is fitted to the cabinet that is configured as the 6 ma s dat@netd i.e. the cabinet that contains
the master UPS module [Module 1-01].

The system control panel contains a microprocessor-based TFT touch-screen display which enables you to monitor and
operate the UPS installation ata 6 s y s levelnit@isplays the operational status of the overall UPS system as well as that of
each individual UPS module. It enables you to:

1
1

= = =4 -2

view the input/output/battery operating parameters (voltage, current etc.) for the entire system
execute a load transfer between inverter and bypass, and vice-versa (password controlled)

monitor the power flow through the UPS system, or through a selected UPS module by means of a colour-coded mimic
diagram

check system and module level alarm and events histories
acknowledge an event occurrence
silence alarms

monitor the battery state and autonomy time
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3.1.1 Display Header Bar

Figure 3.2 illustrates the display header bar that is presented at the top of every screen. It contains number of touch-
sensitive icon buttons and also displays some key system status information.

K

@

hh:mm:ss
System Status P:01

dd-mm-yy

Home button

Mimic button

Xtra VFI button

Warning &
Event button

Date
Time

Module
selection button

UPS number

System status
OR
Load Status

o [H)

Accesses the HOME screen from any other screen (see paragraph 3.2).

Accesses the MIMIC diagram screen which shows the shows the path of the power flowing
through the UPS system and indicates its operating status (see paragraph 3.3).

This button is only visible if the Xtra VFI function has been activated.
Pressing this button toggles between the EXTRAVFI MEASUREScreen and the EXTRAVFI
STATUSBAR screen (see paragraph 3.4).

This button is only visible if an alarm or newly monitored event occurs. Pressing this button will
silence the audible alarm and open the EVENTSscreen (see paragraph 3.2.1).

The date is set in the USERscreen menu and used to date-stamp the alarms/events log.
The time is set in the USERscreen menu and used to time-stamp the alarms/events log.

Accesses the MODULESELECTIONscreen from where it is possible to select an individual
module and observe its status and measurements data (see paragraph 3.5).
This icon is red if there is an active fault or event associated with a UPS module.

When the UPS system is commissioned, each UPS module is given a sequential ID number.
The number shown on the display header bar is used to identify the module associated with
the data currently being displayed on the system control panel screen (e g. P:01 = module 1 in
the example shown).

No number is displayed if the module control panel is displaying 6 s y s levelparameters, such
as the system mimic screen, measurements screens etc.

System status : indicates that the user is in the system level navigation.

Load status: displays whether or not the load is protected, when the user is viewing at the
module navigation level.

Figure 3.2 Display header bar

A detailed description of each of the screens that can be accessed using the display header bar buttons is provided on the
following pages.

© Rehlko 2026
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3.2 HOME screen

The HOMEscreen is accessed by pressing the Homeicon on the display header bar. At the bottom of this screen are six touch-
sensitive buttons that provide access to various monitoring, control and set-up function screens.

dd-mm-yy hh:mm:ss
System Status

Events Measures Command UPS Data Service

B 8 00

A B C D

A Events Displays a list of recently occurred events with date, time, event name, description and sequential
ID number. The Events are described in paragraph 3.2.1.

B Measures This item displays the full set of measurements for each of the UPS functional blocks, as
described in paragraph 3.2.2.

This menu enables the user to change the UPS operating mode between LOAD ON INVERTER

c Command and LOAD ON BYPASS (see paragraph 3.2.3).

D  UPS Data Provides non-editable information regarding the UPS module identity (see paragraph 3.2.3).
E  User Enables setting the date and time, automatic battery test, etc, as described in paragraph 3.2.5.

F  Service This area is used by a trained service engineer only and is password protected .

Figure 3.3 HOME screen

3.2.1 Events

Pressing the HOMEscreen Events button or display header
bar Warning button (when visible) will open the EVENTS
screen, shown here, which displays a list of events in
chronological order.

Each event line identifies the affected UPS module (Id),
together with an event status and number (Ev.) as well as a
textual event description. The UP/DOWN arrows on the top
right of the screen allow you to scroll through the events
history.

Note that changes to the system/module operating status are
registered as events and not just operating errors or faults.

Figure 3.4 EVENTS screen
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3.2.2 Measures

Pressing the HOMEcreen Measures button will open the
MEASUREScreen, shown here, which displays the working
values of various UPS, Battery and Xtra VFI operating
parameters.

You can select the parameters to be displayed by pressing
the UPS Meas, Battery  and Xtra VFI buttons on the left
side of the screen.

UPS Measures (Figure 3.5)

Two screens are required to show all the UPS parameter
measurements; these can be selected using the UP/DOWN
arrows on the top right of the screen.

Battery Measures (Figure 3.6)

In a multi-battery installation such as a large UPS system
where the UPS modules are connected to a number of
separate batteries, the Battery MEASURESscreen monitors
every
scenario.

For example, the screen will show the highest temperature,
greatest discharge current and lowest capacity of any battery
installation.

Xtra VFI Measures (Figure 3.7)

The XTRAVFI screen show the Xtra VFI operating status
and indicates the number of inverters that are operating or
oné s t a nitdalbayindlicates the energy saving attributed to
the Xtra VFI operation.

The Total Saved Energy [kWh] indication is cumulative, but
the Saved Energy [kWh] value can be reset by pressing the
Reset button located at the lower right corner of the
screen. This allows you to measure the amount of save
energy over a given period, between resets.

Note that this screen can also be accessed by pressing the
Xtra VFI button on the display header bar when the XTRA
VFI STATUSBARSscreen is displayed.

battery install ata®s®dan

ttings Measures 1/2

m()ulput Volt. (V) L1 m L}!m l.jm

Battary Output Curr. (A) Ll 0.0 1.2 l.i
[ 50.0]

o o 0 offl0.0]
Active Power (kW) L1 l.;?m l.'%

ng React. Pwr (kV?\r) L1 m l.?m 1.5

B f"—"j

Output Frequency (Hz)

'r'.

JXtra VFI
Output Power (%) L1

Settings Measures

2/2 l -~

(LYY Appar. Pwr (kVA) Ll 0-OREd  0.0REY 0.0

B . Voltage (V L1 L2 L3
M Yeoctery BYR- Voltage (V) | o.ofd 0.0k  0.0]
< Bypass Frequency (Hz) m
F d#Xtra VFI

243. 1084 244 .SEEL 244.7

Bypass Temperature (°C) 28.1

Rect. Voltage (V) Ll

on

Figure 3.5 MEASURES screen (UPS)

Settings Measures

. A~ |
r UPS Meas Temperature (°C)

=) Discharge Current (A)
'Battery e

Voltage (V)

Charge Current (A)
B il Xtra VFI
v

Run Time

Settings Measures

mnverters on - o
+ jBattery — e
—

Inverters in standby
tra VFI R S =5, TN
Total Saved Enerqgy [kWh]

Saved Enerqgy [kWh]

:& Reset Saved Energy counter

Figure 3.7 MEASURES screen (Xtra VFI)
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Measures summary

Output Voltage (V) Output

UPS Measurements

Bypass Frequency (Hz)

Output Current (A) Active
Power (%) Apparent Power [Power (kW) Inverter Voltage [Power (kVAr) Bypass Voltage (V)

(KVA) )
Rectifier Voltage (V)

Output Frequency (Hz) Reactive

Bypass Temperature (°C)

Battery Measurements

Temperature (°C) Voltage (V) [Pischarge Current (A)
Run Time

Charge Current (A)
Capacity(%)

Status
Xtra VFI Measurements
Total Saved Energy (kWh)

Inverters on (operating)
Saved Energy (kWh)

Inverters in standby

Reset (Saved Energy Counter)

3.2.3 Commands

Pressing the HOMEcreen Commandsbutton will open the
COMMANDScreen shown here.

This password-protected screen allows you to manually
transfer the load between inverter and bypass by pressing
the appropriate button on the right side of the screen.

When the selected transfer has taken place, the screen will
change to show the MIMIC screen (see paragraph 3.3).

3.2.4 UPS Data

Pressing the HOMEscreen UPSData button will open the
UPSDATASscreen shown here. This screen displays the
UPS serial number of the master module and other none-
editable data that is entered by the manufacturer or
commissioning engineer.

3.2.5 User

Pressing the HOMEscreen User button will open the USER
screen shown here. This screen allows you to select the
system control panel language, set the screen contrast, and
turn off/on the sound associated with operating the touch
buttons.

Note: The screen will be calibrated by the commissioning
engineer if necessary and we strongly recommend that you
do not touch the Display Calibration button.

IIIII
\ " rttings

Command

Load to Inverter

Load to Bypass

Figure 3.8 COMMANDS screen

¥ ttings UPS Data

1/1 F |
r
Manufacturing d m b4 65535

Display Version PGS 5682

Text Version 5] 1234

ne

Figure 3.9 UPS DATA screen

1/1 H -

[Eoation Ll

Display calibration '”ﬂi

Language

Display contrast

Mute touch sound

!I!!!l!!l!

Figure 3.10 USER screen
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3.3 MIMIC screen

The MIMIC screenis the default screen shown on the system control panel during normal operation. It shows the path of the
power flowing through the UPS system and provides basic input, battery and output metering.

This screen can also be accessed by pressing the Mimic button on the display header bar or by pressing a particular UPS
Module icon button on the MODULESELECTION screen (see paragraph 3.5). If you access the MIMIC screen from the HOME
screenthe mimic diagramandon-scr een metering relate to the UPS &6dsystembd
MODULESELECTION screen the mimic diagram relates directly to the selected module, and no on-screen metering is
presented.

Note: When the screen is working ata ® mo d leveléh@ module number is shown adjacent to the Module Selection button on the
display header bar (e.g. P:01).

hh:mm: ss

12403V
12401V
12403V

A B

Rectifier Inverter

L1:229.2V Ubatt: 0.0V

L2:2294V Temp: 00C

L3: 229.2 V Time: 0min
D

A Rectifier Green: The rectifier is turned on.
Red: The rectifier is switched off.

B Inverter Green: The inverter is turned on and supplying load power.
Red: The inverter is switched off.

C  Static Bypass Green: The load is connected to the bypass (or the system is operating in ECO-mode).
White: The bypass is off.

D Battery Green: Battery is charging or discharging
i the direction of flow is indicated by the adjacent green arrowheads.
Yellow: Battery low.
Red: Battery is either faulty, not connected or fully discharged.

E Maintenance Yellow: External maintenance bypass closed (option), load on maintenance bypass
Bypass Switch White: Maintenance bypass is open (option)

F  Output switch Green: Output switch is closed (Position ON)
(external to the White: Output switch is opened (Position OFF)
UPS cabinet)

Figure 3.11 MIMIC screen (at system level includes on-screen metering)

as
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3.3.1 MIMIC screen indications

Vo

Key Point: The input mains (L1) and bypass mains (L2) are shown as separate connections on the mimic
diagram; however, these two inputs are connected to a common input mains supply in the distribution frame.

The status of the major UPS power blocks and power paths is colour-coded as follows:

GREEN:

WHITE:

YELLOW:

RED:

ACTIVE 1 the power block is turned on and operational / the power path is live.

INACTIVE i the power block is functional but not currently in use (e.g. static bypass operational but not
required so it is turned OFF) / the power path is available but not currently used

WARNING i the UPS is operating on maintenance bypass

FAULT the power block is faulty or turned off / the power path has lost its power source

Three meters are included on the mimic display screen to indicate the UPS input and output voltage, frequency and
current. The displayed battery parameters include the battery voltage, temperature and remaining autonomy time.

Examples of the mimic displays for the major operating modes are shown below.

ON-INVERTER

Thisis

the normal mimic indications for an On-

Line UPS system.

1. The rectifier and inverter are working
normally.

2. The battery is charging.

3. The parallel switch (Q2) is closed and
connecting the UPS output to the load.

4. The bypass line (L2) is live and
available.

ON-BATTERY

This mimic shows that the UPS is operating on

battery

1.
2.
3.

due to the loss of mains power (L1).

The rectifier is turned off.

The battery is discharging.

The inverter is still operating and the
providing power to the load.

In a split-bypass system the bypass line
(L2) will be live if the bypass supply is
still available, otherwise it will indicate a
power loss (red) along with the rectifier
mains input (L1).

Rectifier A Inverter

Figure 3.12 ON INVERTER mimic

Rectifier Inverter

Figure 3.13 ON BATTERY mimic

© Rehlko 2026
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ON-BYPASS

This mimic indicates that the load is being als
supplied via the static bypass line, and itis the I

normal indication if the system is operating in :
6ECOO6 mode.

If the system is not set to operate in ECO
mode, this state indicates that the load has either Recifer
been:

A

Inverter

5. Manually transferred to bypass.

6. Automatically transferred due to an
output overload that has caused the
inverter to shut down.

7. Transferred due the loss of module Figure 3.14 ON BYPASS mimic
redundancy.

If the transfer to bypass is due to an inverter
fault, the rectifier will continue working normally
to maintain battery charging.

ON MAINTENANCE BYPASS

This mimic indicates that the maintenance E]
bypass switch is closed and the load is |
connected to the bypass supply through both -

the édmaintenance bypass
lines in parallel.

Rectifier A Inverter

1. The rectifier is working normally.
2. The battery is charging.
3. The Inverter is turned OFF.

if the cabinetdés parall
opened, the UPS modules will be totally
isolated from the UPS output and can be shut

down, and withdrawn from the cabinet rack if Figure 3.15 ON MAINTENANCE BYPASS mimic
required.
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3.3.2 Metering from the MIMIC screen

On the MIMIC screen, the icons representing the rectifier, inverter, static bypass and battery power blocks also act as touch-
sensitive buttons which, when pressed, open a version of the MEASUREScreens related to the selected power block. This is
applicable when the mimic is displaying both 6systemd or 6émooc

Note: The screens that are accessed through this path use the same data sources as the MEASURES screens described
earlier, but the displayed content is organised differently.

Settings Bypass

Hypa:m Frequency (Hz)

Byp. Voltage (V) L1 N > D L7 ="

Settings Inverter
Bypass Temperature (°C)

Output Frequency (Hz)

Output Volt. (V) Ll l.Z L3
Output Curr. (A) Ll m 1.2“ L3
Output Power (%) L1 m L2 m L3
Active Power (kW) Ll m l.;fm LZ
ga React. Pwr (kVAr) L1 I.?, LZ

E]—

8=

Re :tifier A Inverter

MIMIC screen at either
6 modarbe § slevelmo

Settings Battery

Settings Rectif. Battery Risiaiidy ( C)

Discharge Current (A)
MRect. Voltage (V) L1 BEXENI L2 BPIEN) LJ. — -
Charge Current (I\)

Voltage (V)

Run Time

na Capacity (%)
o Zoal] —

Figure 3.16 MIMIC Metering
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3.4 XTRA VFI screen(s)

There are two screens directly related to the Xtra VFI function; the XTRAVFI STATUSBARscreen a n d XTRAVFD
MEASUREScreen. These can be accessed by pressing the Xtra VFI button on the display header bar, which is only visible if
the Xtra VFI function is enabled.

You can toggle between these two screens by pressing the Xtra VFI button on the display header bar. To exit these screens
you must press a different button on the display header bar or select another function in the MEASUREScreen.

dd-mm-yy hh:mm:ss
System Status

Active Standby

The dark green area of the status bar indicates the applied load as a percentage of the UPS

A Load i
system rated capacity.
. The light green area of the status bar indicates the remaining capacity of the active invertersi i.e.
B  Active . . .
those inverters that are turned on, and operating under the control of the Xtra VFI function.
C  Standb The light blue area of the status bar indicates the capacity of the modules operating on standby
andby

that can be called upon by the Xtra VFI function if required to support any load increase.

Figure 3.17 Xtra VFI status bar screen

The XTRAVFI STATUSBARScreen, shown above, provides a bar chart representation of the Xtra VFI operation in terms of
relative capacity:
9 Load: the existing load demand

9 Active: the free capacity immediately available from the active modules due to the programmed HLS or redundancy
configuration

9 Standby: the power available from those modules currently running on standby that can be called upon when needed
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dd-mm-yy hh:mm:ss
System Status

Measures m”n n

% UPS meas.  Status

|
\ —

Inverters on
)

Inverters in standby
Total saved energy [k\Wh]
Saved energy [kﬂh}

Reset saved energy counter

Figure 3.18 Xtra VFI measures screen

T h XTRAVFI MEASURESscreen, which can also be access by pressing the Measures button on the HOMEscreen,
provides numerical data concerning the Xtra VFI module status and saved energy, and is described in detail on page 28.

ON-STANDBY

This mimic indicates that the inverter is
operating on Standby as part of the Xtra VFI
control:

1. Theinputmains (L1) and bypass
mains (L2) are available.

2. The rectifier is fully operational and
providing battery charging.

3. The inverter and static bypass are
both turned off, therefore the UPS
module is not providing any output
power.

When the VFI requires this UPS module to Figure 3.19 ON STANDBY mimic
return to normal operation it immediately

switches the inverter fromitsé st an @b Y® n

Il ined mode.
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3.5 MODULE SELECTION screen

The module selection screen, shown below, is accessed by pressing the Module Selection  button on the display header
bar. On opening, the MODULESELECTION screen displays an icon for each UPS module installed in the system and
immediately indicates its operational status by means of its displayed colour.

The UPS modules are identified numerically by an ID number which is allocated during commissioning. The diagram below
identifies five modules fitted to a single cabinet, with the bottom module assigned an ID of 01. Note that the letter6 M6 i s s h o wi
against module 01 to indicate that it is the 6masterd modul e.

A PW MF1500 DPA system can comprise up to four cabinets each fitted with up to six UPS modules, therefore the screen shown

in Figure 3.20 can display a maximum of 24 UPS modules.
dd-mm-yy  hh:mm :ss
System Status

Al

\ I

04
")
\ =% )

01M

A Green Module in normal operation i on line

B Grey Module inactive i turned off

C Red Module has a general alarm

D Light Blue Module operating in standby 1 Xtra VFI mode only

Figure 3.19 Module selection display screen

Note that in a multi-cabinet system if a UPS cabinet is not fully populated, the numbering protocol will not skip the missing
module(s). For example, if both cabinets in a two cabinet system each have only five modules installed there will be no icons
shown in the [06] and [12] slots, and the numbering sequence for cabinet 2 will begin with module [07].

If you press one of the touch-sensitive module icon buttons the MIMIC screen will open to allow you to observe the operation
and metering for the selected module, as described in paragraph 3.3.
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4. Installation Planning

4.1 Introduction

It is the responsibility of a customer-appointed installation team to ensure that the UPS equipment is located in a suitable
environment and complete any necessary mechanical, building and electrical preparation work prior to installing the UPS
system.

A certain amount of pre-planning will help ensure a smooth and trouble-free UPS installation experience. This chapter contains
essential information concerning the environmental, mechanical and electrical requirements that should be considered when
planning the installation of the PW MF1500 DPA UPS system.

Key Point: If you are installing an external battery cabinet or battery rack supplied by Rehlko you should refer to
the manual that is provided with the cabinet for installation instructions.

4.2 Environmental and mechanical planning

4.2.1 Environmental considerations

It is essential that the following environmental guidelines are observed when selecting a suitable location and operating
environment for the UPS and batteries.

1. The route to the installation location must allow the equipment to be transported in an upright position.
2. The floor at the proposed installation site and en-route from the off-loading point must be able to safely take the weight
of the UPS and battery equipment plus fork lift or moving aids during transit.
3. You must avoid a locations with a high ambient temperature, moisture or humidity:
a. The installation site humidity should be <95% non-condensing.
b. The prescribed equipment ambient temperature is 0°C to +40°C.
c. A battery temperature of 20°C is recommended to achieve a long battery life.
d. If an air conditioning system is used it must be able to provide a sufficient amount of cooling air to keep the room
within the prescribed temperature range.
e. The air entering the UPS must not exceed +40°C.
4. To obtain the best system performance you should also consider the following conditions:
a. Fire protection standards must be respected.
b. The location must be free of dust and corrosive, or explosive, gases.
c. The location must be vibration free.
d. Ifthe UPS is located in bayed enclosures, partition walls must be installed.
e. The minimum cabinet clearances described below must be provided.

4.2.2 Installation clearances
Figure 4.1 illustrates the required PW MF1500 DPA UPS cabinet installation clearances. This drawing shows that no back

(A) or side (B1) clearance is required; however the cabinet doors must be opened to at least 95° in order to access/ remove
some components, so if the wall at the right of the UPS cabinet protrudes beyond the cabinet front then a minimum clearance of
100 mm (B2) must be provided to allow the door to be fully opened. A front clearance of 1555 mm

(C) is required to enable the inverter modules to be removed or replaced by an individual service engineer. Ideally, the space
provided in front of the cabinet should be increased beyond the specified 1555 mm where possible to enable unrestricted
passage in front of the cabinet when the cabinet doors are open.
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UPS 1 UPS 2 UPS 3 Distribution UPS 4
Frame
Cabinet Dimensions (WxHxD)

3045 x 2000 x 1000 (mm)

UPS S

UPS 6

Min. Clearance

A 0.0 mm
B1 0.0 mm
B2 100 mm
C 1555 mm
D min 95°
@ TOP 500mm

ups 2 UPsS 3

Cabinet Dimensions (WxHxD)
2235 x 2000 x 1000 (mm)

UPS 4

Distribution

Frame

)
e

\@|

Figure 4.1 Clearances for a PW MF1500 DPA stand -alone cabinet

© Rehlko 2026

38



™ rehlko

Battery installation

The design of the battery installation is bespoke to the individual site; however, we recommend that where possible the battery
is contained in a purpose-built cabinet and installed immediately adjacent to the UPS cabinet. The required clearances around a
battery cabinet will be specified in the installation manual provided by the battery cabinet supplier.

If the battery is to be mounted in an external battery rack we again recommend that the rack is installed is as close as possible
to the UPS cabinets to minimise the length of the DC cable runs. The battery cables should be sized to compensate for the DC

voltage drop between the battery installation and UPS i contact Rehlko for installation advice and technical support if
necessary.

4.2.3 Floor fixings

The UPS cabinet has a hole in the bottom of each leg to enable the cabinet to be anchored to the floor. Depending on the type of
flooring in use i e.g. concrete/cement, steel plinth, raised floor pedestals etc i it will be necessary to carry out some preliminary
work in preparation for the selected fixings, for example to drill holes for rawl bolts.

Figure 4.2 shows detailed dimensions for the cabinet feet and fixing points. In the diagram the base of the UPS frame is shown
on the left and the distribution frame on the right.

In all cases the fixing holes are 13 mm in diameter, designed to accept M12 mounting hardware.

B 407 R . 600 N
530
68, 2t g 35, e 8
ol I 3
=1 £ 7
34 19
N
o| Q 3 8
8 8 3 G 3
n13 ni3
o A \— v
| @371 ‘ v 2] |
= 339 Jl# g | 562 P
FRONT FRONT

Figure 4.2 Cabinet fixing point dimension details

Note: The cabinet must be secured in place before any electrical wiring is connected.

The following pages provide floor plan dimensions for both four (1000 kVA) and six (1500 kVA) module cabinets.
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Figure 4.3 PW MF1500 DPA Cabinet floor fixing dimensions
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4.3 Electrical planning
The information in this section should help with the preparation and planning of the UPS power cabling.

Key Point: All cable containment provisions should be completed (and cables laid if necessary) before the cabinet
is placed in its final position.

This is especially relevant if the cabinet is to be installed with no rear or side access.

4.3.1 General cabling requirements

Load A Load C
, 415V Utility Supply 2, T Loid B T
’ L4
QUTPUT
DIST. PANEL
MAINS
SWITCHBOARD
System
Input
Device
Maint. Bypass Switch @
o,
System System O
Input Qutput
Switch 0 Switch
EXTERNAL MAINTENANCE BYPASS PANEL
I Distribution Frame I

UPS Module 1

UPS Module 2

ommey UPS Module 3

L UPS Moduled L.

Figure 4.4 Typical wiring for a single UPS cabinet

Input/output supply protection

There are no input or output power isolators or circuit breakers fitted within the UPS cabinet itself, therefore it is essential to fit a
suitably rated system input device at the mains supply switchboard to provide overload protection and a means of disconnecting
the entire system from the mains supply. Similarly, a system output device should be installed in the load distribution panel to
protect the UPS system against severe overload under fault conditions.

IMPORTANTNOTE: 1't is the customerds responsibility to ensu
devices, are correctly sized to satisfy the recommended level of UPS protection. We also recommend that a spare set
of fuses are held locally to ensure they are readily available.
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Maintenance bypass facility

The UPS installation usually includes an external maintenance bypass facility (MBP) to enable the UPS cabinet(s) to be shut-
down and completely isolated from the input mains supply if required. The MBP is bespoke and may be contained in a dedicated
switchgear cabinet or fitted to a pre-existing switch panel. Rehlko can supply a range of MBP switchgear.

Figure 4.4. illustrates asingle-c abi net UPS system with a maintenance bypass f a
s wi tamdid & y sautputs wi tare both openandthe 6 ma i nt dypassmswitch is closed the load is connected directly to
the unprotected utility mains supply.

Althought h e @dbiReBoutputs wi t chd and bypasas wi & o bx@eroa to the UPS cabinet their status is
indicated on the module control panel LCD screen and system control panel TFT screen, where the switches are annotated as
d&xQ1léand &xQ2orespectively. This is illustrated in Figure 4.5, which shows the maintenance bypass (ExQ1) in both open and
closed conditions.

INVERTER MODE 1-03 MODULE DISCONNECTED (1-03
Ex.1
1
=1
230y M
Ex.02 SoHz © HLAH Ex.02
=250 e 230V pl"7] - - Ok
LR
m

Figure 4.5 External switch status indication (Q1l/Q2)

Q1/ Q2 status indication require a set of normally-open auxiliary contacts of these switches to be connected to the
communications interface board |l ocated in the cabinetds distr

It is important that the maintenance bypass switch is not closed while the UPS is operating on-inverter as this could feed the
raw mains from the bypass supply back to the inverter output and cause inverter damage. To prevent this situation occurring,
the maintenance bypass switch can be interlocked with the UPS by means of an electro/mechanical interlock device such as a
Castell Key interlock system (recommended) which ensures that:

a. the maintenance bypass switch can only be closed once the UPS has been internally transferred to the static bypass.
b. the UPS cannot internally transfer from static bypass to inverter while the maintenance bypass is closed.

The recommended Castell Key interlock system requires additional control cabling between the communications interface board
in the UPS cabinetds and the Castell devices.
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Figure 4.6 Typical wiring for a multi -cabinet system
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Figure 4.6 illustrates the power cabling for a parallel-cabinet system (3 cabinets in this instance). The main difference between
this and the single cabinet system shown in Figure 4.4 is that in this case each UPS cabinet is provided with a dedicated input

and output power switch located on an external switchgear panel. The output switch indication (Q2) ont h e

cabi

net so

panels now monitor the individual cabinet output switches rather than the system output switch in the external maintenance

bypass panel.

The switches in the maintenance bypass panel operate in exactly the same way as before and provide the means to totally
isolated or bypass the UPS system; however this design also enables a UPS cabinet to be totally isolated (input and output)
while the remaining cabinets remain operational.

Note: The design of the external switchgear panel(s) is bespoke to the installation. For reasons of clarity, the layout shown in
Figure 4.6 shows independent switchgear panels for the UPS input and output power switches. In practice these switches can
be contained in a single cabinet or switchgear panel together with the maintenance bypass switches.

C

C
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Input neutral grounding

A permanently connected input neutral is required to —

enable the rectifier to function correctly and provide the
inverter with a neutral reference when the input mains
supply is unavailable and the UPS is operates from
battery power.

UPS

) Key Point: As the input neutral must be

permanent and unswitched, a 4-pole input
switch or isolator must not be used at the LV

ov 230V

Distribution board on a TN-S system. Figure 4.7 Input neutral grounding

Power cable lengths in a parallel -cabinet system

To help achieve equal load sharing between the UPS cabinets in a multi-cabinet installation, the input cables from the mains
switchboard to each cabinet ideally should be of equal length. Similarly, the length of the UPS output cables to the load

distribution panel should be equal.

This is depicted in Figure 4.8 for a three-cabinet parallel system, where the green cabling shows the ideal cable length

arrangement.

Mains switchboard

[

_H_‘ Il

Output (load) distribution panel

CORRECT

Figure 4.8 Cable lengths for parallel -cabinet configuration

INCORRECT
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4.3.2 Power cabling options

The UPS input mains, output supply and battery power cables
are connected to busbars fitted in the distribution frame and fully
accessible from the front of the cabinet.

The busbar connections are identified on a label attached to the
inside of the distribution frame door, as shown in Figure 4.9
(TOP). Notice that there are three pairs of battery connections
on both the left and right sides of the distribution frame (X501 -
X506).

The cable connection busbars shown are bolted to further
busbars that run across the entire lower back of the UPS
cabinet to make the power connections available in each of the
UPS module frames.

The battery busbars similarly pass across the back of the
cabinet to the module frames but in this case the busbar
connections are made using flexible busbars (flexi-bars) to
allow the batteries to be connected in various configurations
(see paragraph 4.3.3).

The distribution frame busbar construction is shown in the lower
illustration of Figure 4.9.

The AC and DC cable groups can be connected using either
top or bottom cable entry and can be split so that one group
enters the top of the distribution frame and the other enters the
bottom. The lower illustration in

Figure 4.9 shows top cable entry for all AC and DC cables 1
examples of other cable entry configuration are provided in
Figure 4.10 to Figure 4.13.

Note that the cable colours shown in the illustrations are:
I browni input/output AC (L1)
blacki input/output AC (L2)
grey i input/output AC (L3)

1

1

1 light blue i neutral (N)
1 greeni earth (PE)

9 redi battery positive (B+)
1

dark blue 1 battery negative (Bi')

CAUTION: These colours do not conform
to any particular international standard
and are used for illustrative clarity only.

A

The cover plates fitted to the top and bottom of the
distribution frame can be removed to fit suitable cable
glands as shown in the diagrams.

Input/ Output
Power Busbars

In case of 3-wire option, do not connect any
cable on Neutral bus bar

Ny
N 883 mrm
- nunmn Yu
oo "n"' XX X X oog
nunwn ~aim nunun
XXX 000 / X X x
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l” X % X ond
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Figure 4.9 Distribution Frame power
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Figure 4.11 AC Top & DC Bottom cable entry

Figure 4.10 AC & DC Top cable entry
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Figure 4.12 AC & DC Bottom cable entry

00000000
..O...q.
®9000C°00

Figure 4.13 DC Top & AC Bottom cable entry
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4.3.3 Battery configuration

The previous illustrations show three sets of battery connection busbars (red & dark blue) located on each side of the

distribution frame. These busbars are connectedtot h e

Individual batteries configuration

Figure 4.14 illustrates a plan view of the battery busbars in the distribution frame and shows the busbar annotations when
ndi vidual batterybo

connected in the

string i identified as Batt 1 to Batt 6 in the illustration.

X501.2

|| | | + X501.1

X502.2

X502.1

X503.2

X503.1

X501.2

X501.1

X502.2

X502.1

X503.2

X503.1

INDIVIDUAL BATTERIES (4x 1 string)

-ve -ve
I X501.2 X504.2 I
I X502.2 X505.2 I
I X503.2 X506.2 I

X501.1 X504.1

X502.1 X505.1

+
N N I
+
N BN BN

X503.1 X506.1

Front of Frame

INDIVIDUAL BATTERIES (6x 1 string)

-ve -ve
I X501.2 X504.2 I
I X502.2 X505.2 I
I X503.2 X506.2 I
+ve +ve
I X501.1 X504.1 I
I X502.1 X505.1 I
I X503.1 X506.1 I

Front of Frame

Figure 4.14 Individual battery configuration

X504.2

X504.1

X505.2

X505.1

X506.2

X506.1

m o BQ@idormexctions using flexible busbars to enable various
battery configurations to be used. Two battery configurations are illustrated below i in each case the PW MF1500 DPA 1000
kW cabinet is shown at the top of the illustration and the PW MF1500 DPA 1500 kW cabinet at the bottom.

configuration.

+ve

t

hi
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Common battery configuration

Figure 4.15 illustrates a plan view of the battery busbars in the distribution frame and shows the busbar annotations when
connected in the 6common batteryd configuration.

In this configuration the battery positive and negative busbars on both sides of the distribution frame are fitted with common
shorting links (busbars), as shown. Note that the link busbars can be fitted at either the top or bottom of the battery connection
busbars, depending on the AC cable entry method i this can be seen in Figure 4.10 and Figure 4.12.

This allows one battery bank (Batt 1) to be connected to X51(+) and X52(i ) which is then shared by every UPS module. Once
again the battery bank can comprise a number of individually fused, parallel-connected battery strings, as shown.

COMMON BATTERIES (1x 4 strings)

-ve -ve
Batt 1A Batt 1D
X5.2 X5.2
III | X5.1 X5.1
X5.2
Batt 1B
X5.2
II I | X5.1 tve tve
Batt 1C
X5.2
X5.1 X5.1
Front of Frame

COMMON BATTERIES (1x 6 strings)

-ve -ve
Batt 1A Batt 1D
-ve
X5.2 X5.2 'Y
I||| X5.1 X5.1 |I|I|J
+ve
X52
Batt 1B Batt 1E
X5.2 X5.2
I| | | X5.1 +ve +ve X5.1 1 I|I
Batt 1C -ve Batt 1F
X5.2 X52 Y
X5.1 X51 X5.1 1 I |I |J
+ve

Front of Frame

Figure 4.15 Individual battery configuration
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4.3.4 Battery cabling

The DC cables and battery fuses/breakers are bespoke to the installation and the cable/fuse ratings depend on the battery type,
quantity and configuration. All DC cables and fuses are provided by Rehlko, however the DC cable containment method should
be taken into account when planning the UPS installation and the cables pre-laid where necessary. Rehlko will assist with any

required pre-installation advice.
4.3.5 Control cables

External interface cables

A range of external interface facilities can be connected to the communications interface board which is located near the top of

the distribution frame. The optional facilities offered by this board are typically used for remote monitoring and control

applications applied either through a remote alarms panel, building management system (BMS) or integrated into a computer-

controlled network management system. The available features are described in Chapter 9 "Options".

The interface cables enter the distribution frame via glanded holes located near the fronto f t h e

f r a m@ateslfthe o p

available access between the UPS cabinet and remote monitoring device will make it difficult to install the interface cables once
the cabinet is fixed in place we recommend that the cables are laid before the cabinet is put in position, leaving a sufficient
length of free cable to allow the commissioning engineer to make the necessary connections. This, however, requires a certain

amount of planning with regards to the specific interface facilities that will be used.

Note: If required, the interface cables can be routed from the bottom of the cabinet through a hole located adjacent to the
distribution cabinet front-right foot.

If there are no cable routing problems then the interface options can be installed at any time.

Inter -cabinet parallel control cables

DPA

control

In a parallel-cabinet PWMF 1 50 0

system a

6parall el

cabi

nets

n

a

6ringo

fashi

on

as

shown

n

busod

Fi

gur e

4 .

16.

S

These cables, which also enter the distribution frame via the top cover plate, fit into two RJ45 connectors located just to the
right of the communications interface board (not shown). The cables are provided in the accessories pack of each UPS cabinet

and will be installed by the commissioning engineer.

As the UPS cabinets are normally positioned adjacent to each other in a parallel-cabinet system there should be no problem in
fitting these cables after the cabinets have been positioned: however, if the cabinets are placed between walled partitions it

might be beneficial to lay the cables prior to the cabinet installation.

SLOT1 SLOT 2
@{@ | %—@

\J
X6 X7 X8 X9

[ ]

J3

Figure 4.16 Communications

interface connections

C 0\

faci
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4.3.6 Fuse & cable sizing

I't is the customerds responsibility to provide the extimputsnal f
and outputs to their respective power distribution switchboards.

WARNING: All external fuses, isolators and power cables must be rated and installed in accordance with the
prescribed IEC standards or local regulation 7 e.g. BS7671.
4.3.7 Input/output  supply protection

The fuse and cable sizing details given in the following table is provided for guidance only:

I The UPS must be installed to prescribed IEC or local regulations (e.g. BS7671).

1 The DC cables and battery fuses/breakers are bespoke to the installation and are provided by Rehlko, and the ratings
shown on the following pages are for guide reference only.

1 We recommend that ALL AC power cables are sized for the full cabinet rating (1000 kW or 1500 kW) even if the cabinet
is not fully populated with UPS modules initially. This will allow the system to be expanded to include the full complement
of modules at a later date without having to shut down the system for re-cabling.

1 Rather than specify cable sizes, the following table provides the maximum input and current requirements. Cables should
be sized in accordance with local regulation.

Table 4.1 Maximum current ratings to be used for cable sizing

UPS Module Rating (KVA) 1000 kW 1500 kW
Recommended rectifier input fuse (gL) or 3-pole MCCB (System input device) 1600A 2500A
Rectifier input cable maximum demand (@400V with battery charging) (L1, L2, L3, N) 1679A 2518A
Recommended UPS output fuse (gL) or 3-pole / 4-pole MCCB (System output device) 1600A 2500A

UPS output cable maximum demand (@400V) (L1, L2, L3, N) 1450A 2174A
Recommended Earth cable sizing (PE) D) mnT;S’ LY G mr:]":ngr SRy
Battery cables (X5) i provided by Rehlko Ltd.. i i
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5. Installation Procedure

5.1 Introduction

This chapter contains essential information concerning the unpacking, assembly, positioning and cabling of the PW MF1500
DPA UPS system. Please also read through Chapter 4 "Installation Planning" before you begin the installation process as it
contains key information regarding the UPS installation requirements.

Key Point: The UPS batteries are contained in an external cabinet or battery rack. This chapter does not include
details for installing the battery containment system. Always refer to the installation manual provided by the supplier
of the battery system for appropriate battery cabinet/rack installation details.

WARNING: The customer installation team should not install the batteries or connect the DC cables between the
UPS cabinet(s) and battery system. This MUST be carried out by a Rehlko trained engineer and is usually
completed during commissioning.

WARNING: Once the UPS equipment is installed it must be commissioned by an engineer approved by Rehlko
BEFORE it is powered-up. Rehlko will take no responsibility for any personal injury or material damage caused
by the application of electrical power to any part of the UPS equipment before it has been fully commissioned and

handed over to the customer.

B> BB

5.2 Taking receipt of the UPS

WARNING: All cabling operations must be supervised by an authorised electrician or other suitably qualified
person. All installation procedures must be carried out in strict accordance with the instructions contained in this
manual. Rehlko will take no responsibility for any personal injury or material damage caused by the incorrect
installation, cabling or operation of this product.

The UPS cabinet and accessories are delivered on purpose-designed pallets that are easy to off load and move using a forklift

or hoist.

>

CAUTION: Observe the following precautions when off-loading and moving the UPS:

1 Do not remove the UPS packaging before it is moved to its final destination.

1  Always keep the packages in an upright position, do not tilt by more than 10° when handling.
I  Take note of the Centre of Gravity marker on the side of the package when lifting.

1 Do not stack the pallets.

The UPS cabinet and other system components are
shipped in cardboard or wooden containers that are
designed to protect against mechanical and
environmental damage. Further protection is provided
by wrapping the equipment with a plastic sheet.

Upon receiving the UPS you should immediately
examine the packing container for any obvious signs of
physical damage. External
6 S h o c k \Mditatorh @ off) will display RED centres
if the equipment has been tilted or dropped during
transportation.

Before you accept the shipment you should ensure that
the received packages correspond to the description
shown in the delivery documentation. Note that some
ordered optional equipment packages might be shipped
inside the UPS cabinet distribution frame.
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The UPS system is shipped in several packages:

1 The PW MF1500 DPA 1500kW cabinet is shipped in two halves that must be bolted together. A frame interconnection kit
is shipped inside the distribution frame.

9 The cabinet is shipped with the modules installed.
1 A module extraction slider, which is required to extract and insert the UPS modules, is shipped in a separate package.

1 The UPS batteries are shipped from the battery supplier in purpose-made containers.

5.2.1 Reporting transportation damage

WARNING: If the TiltWatch/ShockWatch indicators indicate that the equipment has been tilted or dropped in
transit DO NOT connect the equipment to the mains electricity supply.

You must inform the carrier and Rehlko immediately if the TiltWatch/ShockWatch indicators are red, or there are other signs of
suspected transportation damage.

Claims for shipping damage must be filed immediately when found, and the carrier must be informed of ALL claims within seven
days of receipt of the equipment. Do not unpack the equipment if the packaging has been damaged.

If the equipment is to be stored for longer than seven days before it is installed you should unpack it and inspect it for signs of
internal damage before you put it into storage. Note that any optional equipment packages that are shipped inside the UPS
cabinet should also be unpacked and inspected.

If the equipment is found to be damaged you should store the packing materials for further investigation.

5.2.2 Local transportation

Please observe the following precautions when you transport the UPS equipment after it has been off-loaded.

CAUTION: Local transportation:
A 1 When using a forklift or pallet jack to move the UPS cabinet on its pallet, ensure that the forks are fully
inserted through the bottom of the pallet to lift the cabinet securely and prevent it from toppling over.
1  Take note of the Centre of Gravity marker on the side of the package when lifting.
1 When lifting, do not at any time tilt the cabinet by more than 10° from vertical.

WARNING: Potential dangers:
A 9 Iftilting occurs at any stage do not connect the UPS to the mains electrical supply.

1  The cabinet weight can cause serious personal injury and/or structural damage to the surrounding area if
it is dropped in transit. Always take extreme care when moving the equipment.

5.2.3 Storage

UPS Cabinet
If you plan to store the UPS cabinet prior to use it should be held itin a clean, dry environment with a temperature between

-25°C to +70°C and RH <95% (non condensing). An ideal storage temperature is between +20°C to +25°C. The UPS
should be stored in its original packing and shipping carton. If the packing container is removed you must take measures to
protect the UPS from the ingress of dust and moisture.

Battery

Battery life depends very much on the ambient temperature and it is important to follow the storage instructions and
recommendations of the battery manufacturer. It is also important not to store the batteries for longer than 6 months at 20°C, 3
months at 30°C, or 2 months at 35°C storage temperature without fully recharging them.

For longer term storage the batteries should be fully recharged every 6 months @ 20°C.
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CAUTION: Sealed batteries must never be stored in a fully or partially discharged state. Extreme temperature,

é under-charge, overcharge or over-discharge will destroy batteries!

1 Fully charge the battery both before and after storing.
1 Always store the batteries in a dry, clean, cool environment in their original packaging.
9 Ifthe packaging is removed protect the batteries from dust and humidity.

5.3 Unpacking

Removing the module extraction slider packaging (see Figure 5.2)

A module extraction slider is required to insert or remove a UPS module from the cabinet frame.

1.

Unpack the module extraction slider following the illustrations in Figure 5.2.

Figure 5.2 Module extraction slider packaging

Removing the standard UPS cabinet packaging (see Figure 5.3)

Note: Store the packaging for later use in case the cabinet has to be returned

aogprpwdPRE

o

Cut and remove the two straps that secure the packaging box in place.

Remove the top cover (A).

Remove the two short side covers (B) by sliding them upwards (C).

Remove the two long side covers (D) by removing the nails/staples securing the side covers to the baseplate (E).
With all the packing materials cleared, raise the cabinet using suitable lifting aids (forks/pallet jack) and withdraw the
shipping pallet wooden base.

Remove the frame interconnecting kit package from the distribution frame of the PW MF1500 DPA 1500kW cabinet.
Lower the cabinet to the floor and remove the lifting equipment.
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Nails or Staples

Figure 5.3 Unpacking the UPS cabinet (standard packaging)
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5.4 1500 kVA Cabinet installation

cabinet halves must be joined together using components from the installation kit that is shipped inside the

) Key Point: The PW MF1500 DPA1500 kVA cabinet is shipped in two containers as shown in Figure 5.5. The two
cabinet distribution frame (see Figure 5.4).

WARNING: This procedure must be performed or supervised by a service engineer trained by Rehlko or one of its
service agents.

WARNING: This procedure requires handling heavy components that can cause injury if not done correctly.

Key Point: A rear clearance of 600 mm is required in order to reassemble the cabinet. Once the reassembly is
complete the cabinet can then be moved against a wall (0 mm clearance) if required.

5.4.1 Cabinet installation kit

The cabinet installation kit is shipped in a box inside the distribution frame.

[
\_ — \.—.
Y\ Y\ Ve Y\ Y\ Y\ Y\ Y\ y

6—> A 9 —
2 —
/- o 10 —» <
3— /= /=] , A
No. ‘ Qty ‘ Description \[e} Qty. Description
1 1 Power busbar alignment tool 7 5 M5 Nut
2 24 Levelling shims 8 8 M5 x 12 mm Bolt
3 16 M41_0335 Flexible busbar 9 4 M5 x 16 mm Torx screw
4 M4_0137 Junction metal plate 10 18 M5 x 12 mm Self threading screw
5 M8 Conical washer 11 32 M8 Nut
6 M8 x 25 mm Bolt

Figure 5.4 Cabinet installation kit
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5.4.2 Joining the cabinets

1. Ensure that all packaging materials have been removed.
2. Move the two cabinet frame assemblies as close as possible to their intended final location and position them adjacent
to each other on level ground (see Figure 5.5). Allow at least 600 mm rear access to enable the reassembly.

Note: The two halves of the cabinet are identified as 6 F r aAn@ed 6 F r a mretheBoBowing procedure.

Figure 5.5 Module extraction

) Key Point: Unless otherwise stated, ALL fixings should be tightened to a torque of 3.5Nm (min) to 5SNm (max).
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3. Remove all three of the UPS modules (if fitted) from Frame A as follows:

a. In Frame A, place a module extraction slider in front of the UPS module with the runners on the top of the slider

aligned to the runners in the modul edéds frame, as shown i
. Remove the 8 screws securing the UPS module to the cabinet frame, as shown in Figure 5.5 (D).

c. Ensure that the UPS module power locking handle is inthe 6 u n | opoditiend dully towards the right hand side i as
shown in Figure 5.6 (A).

d. Unlock the UPS module from the frame by pressing sideways on the two yellow tabs located between the UPS
module handles, as shown in Figure 5.5 (E) (shown green in the illustration for reasons of clarity).

e. Whilst holding the two locking mechanism tabs pressed inwards, use the handles on the front of the UPS module
(Figure 5.5 (E)) to withdraw the UPS module onto the module extraction slider between the guide rails.

f. Secure the UPS module to the module extraction slider using 4x self threading screws (M5 x 12 mm) on each side, as
shown in Figure 5.7 (A), then move the slider + module clear of the cabinet using a pallet trolley.

Note: Although this illustration shows
three module extraction sliders used
to simultaneously extract all three
modules, this is not essential. A single
module extraction slider can be used
to extract each module in-turn.

Figure 5.7 Module extraction slider securing screws
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4. Move the Frame A so that it is adjacent to Frame B. (see Figure 5.8), taking care not to trap the control cables at
the top of Frame A between the frames i see Figure 5.13 (C).

5. Ensure the two frame are correctly aligned.

6. Use a spirit level to ensure that the two frames are level. If necessary, place levelling shims (C) below the feet of
the frames to ensure that the frames are level before the frames are joined. The shims are supplied as part of the
cabinet installation kit.

7. Connectthe 6 r i fgohon the front
of Frame A to the
front of Frame B using an M5x
12mm nut and bolt (supplied).

(see Figure 5.9)
Tighten to a torque of 3.5Nm (min)
to 5SNm (max).

8. Repeat the same operation with the
two feet on the back of the frames.

Figure 5.9 Connecting the
frame feet
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Figure 5.10 Connecting the frames
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10.

11.

12.

13.

Connect together the adjoining frame front pillars
using five M5x12mm self-threading bolts (supplied,)
as shown in Figure 5.10 (B).

Connect together the adjoining frame back pillars
using five M5x12mm self-threading bolts (supplied),
as shown in Figure 5.10 (C).

Fit two junction metal plates to the inside plane of
the adjoining frame back pillars and secure in place
using eight M5x12mm self-threading bolts
(supplied), as shown in Figure 5.10 (D).

Fit three M5x12mm bolts (supplied) through Frame

B to secure it to Frame A, as shown in Figure 5.11

A).

Connect the front metal plate of the Frames A and B

using eight M5x16mm torx screws, as shown in

Figure 5.11 (C).

a. Note: 4 bolts are already installed in the frame,
use the other 4x torx screws to fix together the
two frames.

e @

Figure 5.11 Connecting the frames
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5.4.3 Connecting the busbars

1.

From the back of the cabinet, insert 16x flexible
busbars links between the power busbars in Frame
A and Frame B, as shown in Figure 5.12 (A).
Secure the flexible busbars using 32x M8 nuts
(supplied) but do NOT tighten them.

Once all the nuts are fitted, tighten themin turnto a
torque of 12Nm (min) to 14Nm (max).

Access the battery busbars in Frame B by removing
the 4x screws that secure the red safety cover, as
shown in Figure 5.13 (A), then remove the safety
cover.

Connect the flexible DC busbars emerging from the
back of Frame A (Figure 5.13 (B)) to the vertical
battery busbars in Frame B.

Figure 5.14 shows connection details:
A = Fixed DC busbars in Frame B.
B= Flexible DC busbars from Frame A

Refit the red safety cover i Figure 5.13 (A).

Figure 5.13 Flexible busbars (DC)
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5.4.4 Connecting the control cables

1. The two parallel bus control cables emerging from
Frame A, shown in Figure 5.13 (C), must be
connected to the communications interface board
located at the top front of the distribution frame in
Frame B.

2. Open or drill the cable glands on the top of the
distribution frame.

o 6 o ©
¢ O 0O 0O O 0 0 0O e

-

Figure 5.15 DC Busbar connections Figure 5.14 DC Busbar connections

3. Lay the parallel cables JR1 and JR2 across the top of the cabinet and route them through the cable glands near the front
of the distribution frame (see Figure 5.15).

4. Remove the cover in front of the communications interface board, connect the cables to JR1 & JR2 as shown in Figure
5.16, then refit the cover.

Figure 5.16 Customer interface board
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