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1 About this manual

Inclosure system component

This manual is part of the quadro evo, Form 4b power distribution system.

Chapter index

Purpose of the manual 7
Observe related documents 8
Imprint 9
Used symbols and trademarks 11
Abbreviations 12
General terms 13
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About this manual

1.1 Purpose of the manual

Users
The manual is intended solely for professionals qualified in electrical installation
involved in a project, in particular when they are called in on behalf of a
customer, a design department, a system panel builder or an installer.
Objective

This manual applies to the quadro evo, Form 4b power distribution system,
containing the following products sold by HAGER:

quadro evo enclosures,

- Busbar sets,

Protection, cut-off and control equipment,
- Lighting and power control devices,

(Hereafter called 'the products'.)

It is intended to present the various tested and certified solutions complying with
standard IEC / EN IEC 61439-1 / -2 that the quadro evo system can offer in terms
of safety, design and operation.

This manual alone is not sufficient for designing and building a project, and other
sources of information are required.
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About this manual

1.2 Observe related documents

Accompanying documents

The following documents are applicable components and must always be read in
conjunction with this manual. The instructions and notices contained in these
documents supplement this system manual and must be observed.

Operator / user
- Installation guides for all components that form part of the system.
Planner

- All the HAGER catalogues containing the technical information on the system.
- Choice, list of distribution components and diagrams defined with the aid of
the HagerCad application.

Switchgear manufacturers / electrical engineers

- Installation guides for all components that form part of the system.

- Choice, list of distribution components and diagrams defined and drawings of
copper parts defined with the aid of the HagerCad application.

- Power Switchgear and Controlgear Assembly (PSC) checklist.

- PSC Statement of compliance.

- The technical documents for operating the PSC.

- Network calculations

- Distribution diagrams with thermal and magnetic settings of the moulded
case circuit breakers.

- Installation guides for all components that form part of the System.

Storing the documents
The manual is an integral part of the system.

» You must read this manual carefully before operating or working on the
system and apply the instructions.

» You must pay close attention to and apply clause "safety" and all the
safety measures in the other chapters.

» Keep this manual in the immediate vicinity of the System. This manual
must be accessible at all times to personnel working on the system.

The owner / operator of the system is responsible for keeping the manual and
documents.
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About this manual

1.3 Imprint

Copyright

The content of this manual is protected by copyright. Reprinting, translations and
copies of the manual in any form, even in part, require the written consent of the
publisher.

Product names, company names, trademarks or registered trademarks are the
property of their respective owners and must be treated as such.

The manual does not extend the Sales and Delivery Conditions of Hager. No new
claims concerning the warranty and guarantee, which extend beyond the Sales
and Delivery Conditions, can be derived from this manual.

Liability note

Hager reserves the right to modify or supplement the product or the
documentation at any time without prior notice. Hager assumes no liability for
typographical errors and any damage which may arise from them.

Guarantees and responsibilities
The guarantees in force are those of HAGER's general sales and delivery terms

Apart from the guarantee exclusions mentioned there, guarantee rights are also
invalidated in the case of:

- damage resulting from defective, unsuitable or non-compliant implementation
or use,

- repairs or manipulation by unqualified, unauthorised and / or untrained
persons,

- accessories or spare parts not authorised by HAGER being used and
resulting in damage.

No new guarantee rights (legal or contractual) or responsibility beyond the
general terms of business or delivery of HAGER shall ensue from this manual.

Non-responsibility

HAGER reserves the right to modify the products and / or the documents at any
time without notice. HAGER shall not be held responsible for any printing errors
and / or consequent damage.

Revisions

Power distribution system quadro evo - System manual

Revision number Date Name Document no.
V2.5 04.2025 A. Petris 6LE008027F
J. Berg
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Contact information

Hager Electro GmbH & Co. KG
Zum Gunterstal
D-66440 Blieskastel

Tel. +49 06842 945 0
Fax +49 6842 945 4625
Email info@hager.de
hager.com
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About this manual

1.4 Used symbols and trademarks

Structure of warning messages

A Signal word

Type and source of the danger!
Consequences if the danger is ignored

» Measures for averting the danger

Danger levels in warning messages

Colour  Signal word Consequences of non-compliance
- DANGER Death, serious personal injury
- WARNING Death or serious personal injury possible

CAUTION Personal injury

- ATTENTION Property damage

Procedural instructions with a fixed order:

Step Action
1 Procedural instruction step 1
2 Procedural instruction step 2

Additional symbols and their meaning

Symbol Meaning

The work must only be performed by an electrically skilled
person.

The product is intended for indoor installation or indoor use.

Lists and instructions

Visual representa- Meaning

tion

1., 2., 3., etc. Numbered lists with a fixed order

- Lists and procedural instructions without a fixed order
> Measure / procedural instruction for averting danger
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About this manual

1.5 Abbreviations

Abbreviations used in this manual

Abbreviation
uUPsS

PSC

IP

IK

SR

DB

LVMDP

VT

Description
Uninterruptible Power Supply

Power Switchgear and Controlgear Assembly

Ingress Protection rating

Resistance to external mechanical impacts

Service Rating

Distribution Board

Low Voltage Main Distribution Panel
Zero Voltage Test

Abbreviations used in standard IEC / EN IEC 61439-1/ -2

Abbreviation
EMC

SCPD

CTI

VLV
fa

low

InA

Ing

lok

PE
PEN
RDF
SPD
Ue

Ui
Uimp
Un

Description

Electromagnetic compatibility
Short circuit protection device
Comparative tracking index

Very low voltage

Rated frequency

Short - circuit current

Rated conditional short - circuit current
Prospective short - circuit current
Rated short - time withstand current
Assembly rated current

Current rating of a circuit

Group rated current of a main circuit
Admissible peak current rating
Neutral conductor

Protective earth

Protective earth and neutral

Rated diversity factor

Surge protection device

Rated operational voltage

Rated insulation voltage

Rated impulse withstand voltage

Rated voltage

12
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About this manual

1.6 General terms

User group

The quadro evo system is designed for constructing power distribution
assembilies according to standards IEC / EN IEC 61439-1/-2.

The respective responsibilities of each party are stated in standard
IEC /EN IEC 61439-1:

Project Responsibility according to IEC / EN IEC 61439-1

Design office, engineering Establishes the functional requirements of a distribution
assembly according to the black box principle:
- type of connection to the electricity mains
- number of circuits and consumption points
- installation or environmental conditions
- operation, servicing and maintenance
Original manufacturer Responsible for the original design and associated veri-
fication of an assembly complying with standards
IEC / EN IEC 61439-1 / -2.

Assembly manufacturer Builds the assembly and is responsible for supplying the
assembly documentation and supporting documenta-
tion.

User Accepts an assembly according to standard

IEC / EN IEC 61439-1/ -2,

appoints an operation manager

- arranges training for the operating personnel
- assesses the risks

- takes the necessary steps to ensure the safety of
persons

Original manufacturer

The original manufacturer builds the system and is responsible for its design. He
is obliged to comply with the requirements of standard IEC / EN IEC 61439-1 /-2
and with all the design verifications listed under the PSC standard.

Heating limit verifications can be by test or calculation or by deduction in
comparison to a similar variant already tested.

N.B.: For installations of over 1600 A, heating limit verifications must be carried
out by tests.

The manufacture or assembling of the power assembly can be carried out by
persons other than the original manufacturer.

Assembly manufacturer

The assembly manufacturer (generally the panel builder) builds the assemblies in
conformity with the specifications and rules of the original manufacturer.

The assembly manufacturer has to carry out individual series tests on each
assembly to detect any material defects and to ensure that the assembly
functions properly.

The identification and documentation of the system form an integral part of the
supply of the assembly, together with the declaration of conformity and the
routine verification test report.
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User

Design office

NOTICE

If an assembly manufacturer modifies or does not observe the original
manufacturer's instructions, then the assembly manufacturer is considered as the
original manufacturer and must carry out all the tests.

This constraint also applies when the assembly manufacturer substitutes
equipment or components by third party equipment.

Party who specifies, purchases, uses and / or operates the assembly, or any
person acting on their behalf.

As the representative of the user, the design office establishes the functional
requirements of the distribution assembly on the black box principle in terms of
its supply and outgoing circuits, without any knowledge of its internal design.

14
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About this manual

1.6.1 Authorised persons

Authorised person

Skilled or instructed person who has been granted the authorisation to carry out
the defined work.

Skilled person

A skilled electrician possesses knowledge and experience on electrical
equipment arising from specialist training and, with knowledge of the applicable
standards and regulations, is able to assess the work with which he is entrusted
and detect and avoid possible risks.

Instructed person

Person sufficiently informed or supervised by electrically skilled persons to
enable him to appreciate the risks and avoid electrical hazards.

Supplementary training for instructed persons

For the following jobs, the initial knowledge is often insufficient and the persons
need to be specifically trained in this work.

- Cleaning electrical equipment (when the assembly is switched off).
- Working near live parts.

- Checking for zero voltage.

- Working on equipment near active parts.

- Testing equipment with the appropriate test equipment.

Precautions and restrictions for instructed persons

Instructed persons may only carry out a job when a qualified electrician has first
validated the work and authorised access to the assembly.

When working near live parts, it is obligatory to wear personal protection and to
use appropriate tools.

Modifications and servicing are out of scope of instructed persons.

Modifications and servicing are carried out only by a skilled person.
Ordinary person

Person who is neither a skilled person nor an instructed person.
Electrical operations manager

Person responsible for operating (running, using, servicing, maintenance,
troubleshooting, surveillance, access, etc.) of a construction or electrical
installation.

Technical changes reserved
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Work must be planned

All work on the assembly must be planned. After analysing the jobs and
assessing the risks, one of the following three working methods can be chosen:

- Working offline

- Working near live parts

- Working live

Working offline is basically the safest and most efficient way of working on
electrical installations.

» Clearly identify and signal the working zone and the electrical supply.
» Before working on the equipment, observe the following 5 safety rules.

Electrical hazards

A\ DANGER

An electric shock results in serious burns and
life-threatening injuries and even death.

» Prior to starting work on the system, observe the fol-
lowing 5 safety rules:

Disconnect completely (all poles and all sides).
Secure against reconnection.

Verify the absence of voltage.

First earth and then short-circuit.*

Cover or shield any adjacent live parts.

* When working on low-voltage systems, the step for earthing and short-circuiting the system
may only be omitted if there is no danger of voltage transmission or feedback.

arwN =
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About this manual

1.6.2 Cabinet system for PSC

Empty enclosure
Planned self-supporting structure:

- For the support and installation of electrical and electronic equipment,

- To protect this equipment from external influences (shocks, weather,
corrosion, etc.),

- To protect persons from electrical shocks.

Cabinet / electrical distribution system
quadro evo enclosures are used to build power switchgear.

A cabinet system is a set of adjacent cabinets carrying the electrical and
electronic equipment installation.

Hager is the original manufacturer and offers a range of mechanical and electrical
combinations for building power switchgear systems for power distribution.

If the original manufacturer's instructions and assembly guides are scrupulously
followed and these assemblies comply with IEC / EN IEC 61439-1 / -2.

System components

A complete range of electrical and mechanical components, enclosures, busbars,
functional units etc. as defined by the original manufacturer and that can be
assembled by following the original manufacturer's instructions to build various
assemblies.

Assembly of power switchgear systems for power distribution

Assemblies of power switchgear systems for power distribution are developed,
manufactured and certified according to the requirements of standard

IEC / EN IEC 61439-1 / -2. Switchgear assemblies are also called power
distribution systems. Power distribution assemblies are intended for low voltage
industrial, commercial and similar applications. The standard

IEC / EN IEC 61439-2 does not provide for the use of the system by ordinary
persons.

Switchgear assemblies are used to distribute electrical power for all types of load
and control. The nominal voltage does not exceed 1000 VAC or 1500 VDC. They
are at the centre of the main distribution and are crucially important to the
functional safety of the electrical installation.
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About this manual

1.6.3

Design and construction of a distribution assembly

IEC / EN IEC 61439-1/ -2

The design, assembly and installation, tests and documentation of a PSC must
comply with the applicable provisions of standard IEC / EN IEC 61439-1 / -2.

There are generally five main steps in the design and construction of a power
switchgear assembly.

Step Action

1 Statement of the need
The customer must precisely specify the main characteristics of the assembly
in its environment.
He must state:
- the context of use of the equipment,
- the external constraints related to its environment,
- The storage and transport conditions.

2 Design phase
The manufacturer of the assembly interprets the need and provides a suitable
technical solution. The manufacturer of the assembly must respect the in-
structions for use of the original manufacturer. If the assembly manufacturer
does not use original manufacturer's certified tested parts, the switchgear
assembly manufacturer must arrange and provide complete testing of the de-
sign.

3 Construction phase

The switchgear assembly is assembled in accordance with the equipment
manufacturer's instructions and documentation. Hager is the original manu-
facturer of the quadro evo power distribution system.

4 Testing phase
The assembly manufacturer carries out routine tests on each manufactured
assembly.

5 Documentary phase

The assembly manufacturer draws up the EC declaration of conformity doc-
umentation, referring to the test certificates and ensures documentary tracea-

bility.
System
Rated voltage Un upto 415V
Rated operational voltage Ue upto 415V
Rated insulation voltage Ui up to 1000 V
Rated impulse withstand voltage Uinp up to 12 kV
Rated frequency f, 50/60 Hz
Rated short-time withstand current lew upto85kA/1s
Rated peak withstand current I« up to 187 kA
Mechanical impact protection IKO8 without door / IK10 full door or trans-
parent door
Internal form of separation 1/2b/3b/4b
Compliant with IEC /EN IEC 61439-1/-2
Degree of protection of enclosure IP30 /IP31/1P43 / IP55
Depth of the enclosure (outer dimensions) 400 /600 / 800 mm
Width of the enclosure (outer dimensions 450/ 700 /900 /1000 mm
Height of the enclosure (outer dimensions) 1900 /2100 mm
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2 Safety

Read carefully

» Observe the safety information in the operating instructions of the com-
ponents used.

» The information about intended use as provided in this chapter should
also be taken into account.

The safety-related information is provided to help you identify and avoid risks in
good time. It is the prerequisite for safe assembly and use of the quadro evo,
Form 4b power distribution system.

Chapter index

Intended use 20
Misuse 21
General safety instructions 22
Safety precautions 25
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2.1 Intended use

quadro evo distribution system

The quadro evo distribution system is a design-verified low-voltage switchgear
and controlgear assembly in accordance with the standard
IEC / EN IEC 61439-1/ -2.

The system can be used to construct low voltage distribution systems supplying
up to 4000 A.

Fixed indoor installation

The quadro evo enclosures are intended for fixed indoor installation. They are
permanently installed and operated in a closed electrical operating compartment
according to clause 7.1 of standard IEC / EN IEC 61439-1 at the installation site.

Preventing operation by unauthorised persons

If the enclosure is not operated in a closed electrical operating site, switching
operations and access to the open switching enclosure by unauthorised
personnel must be prevented. The enclosure must then be lockable using a lock
or tools must be required to open it.

No operation by laypersons
Unqualified persons may not service or operate the units.
Intended use also includes:

- Reading and observing this manual along with any instructions provided with
the system components (where available).
- Complying with the safety regulations.
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2.2 Misuse

Use only in accordance with these instructions

Any use not in strict accordance with the instructions in this manual or document,
or any prolonged use under overload constitutes non-compliant use.

Hager does not assume any liability for damages resulting non-compliant use.

Danger due to electric shock or arc faults in case of non-compliant use

Non-compliant use can result in high voltages and high currents, which can lead
to dangerous situations. This may result in serious injuries and even death.

>

>

The product must not be used in areas for which the product is not de-
signed.

Never operate the product outside the specifications as provided in the
Technical Data.

Observe the instructions for extension and the upscaling regulations.
Always observe the requirements for personnel qualifications.
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2.3 General safety instructions

Electrical hazards

A\ DANGER

>

An electric shock results in serious burns and
life-threatening injuries and even death.

oD~

Prior to starting work on the system, observe the fol-
lowing 5 safety rules:

Disconnect completely (all poles and all sides).
Secure against reconnection.

Verify the absence of voltage.

First earth and then short-circuit.*

Cover or shield any adjacent live parts.

* When working on low-voltage systems, the step for earthing and short-circuiting the system
may only be omitted if there is no danger of voltage transmission or feedback.

Minimum qualifications of specialist personnel: electrician / electrically skilled person with

appropriate testing experience

Only qualified electricians may select, assembile, install, operate, test, maintain,
dismantle, and dispose of components of the enclosure system.

Personnel qualification requirements

Project steps and phases
Design

Assembly, wiring
Transport

Handling

Assembly, connection

Commissioning

Operation

Cleaning

Modification, extension

Troubleshooting

Servicing and maintenance

Switching off

Dismantling

Recycling

Training, qualification or experience

Draughtsman, electrician supervisor, panel
builder, qualified electrician

Panel builder, qualified electrician
Carrier

Handler

Qualified electrician and informed person

Authorised electrician with experience in
inspection and commissioning

Authorised electrician and authorised com-
petent person

Authorised electrician and authorised com-
petent person if the installation is switched
off

Draughtsman, qualified electrician
Authorised electrician

Authorised electrician with experience in
inspection and commissioning

Authorised electrician

Authorised electrician and authorised com-
petent person

Qualified electrician and competent person

22
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Personal protective equipment

When working on the system, appropriate personal protective equipment should
be worn.

This equipment according to employment law must be in perfect condition and
comply with the regulations in force.

Below is the minimum equipment that must be available to each person working
on the system:

- Helmet with integral visor
- Insulating gloves

- Work clothes

- Safety shoes

- Floor mat

The protective equipment must be inspected before and after each job; in
addition, it must be periodically checked by qualified persons.

Obligations of the operator / user

The user responsible for the PSC must ensure that:

- The system is used in accordance with the characteristics provided and
operated in perfect working condition.

- The safety devices are regularly inspected and functional.

- The personal protective equipment required for the accredited personnel is
available and is used during jobs.

- The manual and the other guides must always be accessible to personnel
working on the system, in perfect condition and kept updated.

- All the phases, installation, connection, commissioning, operation, shut
down, maintenance, dismantling, recycling are carried out by qualified
personnel.

- The safety instructions or warnings are in place and in perfect condition.

Concept of safety / risk assessment

The responsible operator of the PSC must draw up a training and safety plan.
The purpose of this plan is to train and instruct the persons in charge of
operating the system.

Training sessions for persons with access to the operating zone must be held
regularly. The time between two training sessions depends:

- On the level of training of the persons concerned.
- The work to be done.
- The cabinet configuration.

The training must cover at least the following subjects:

- The hazards incurred when approaching live parts and the protective
measures against accidental contact, with devices such as cover, barrier,
safety distance.

- Emergency measures and assistance protocol in case of accident.

- Evacuation and access zones for emergency services, signing of emergency
exits.

- The operating method for the system.

- The procedure in case of fire.

- The procedure in case of excessive humidity or water damage.

Technical changes reserved 23



The responsible user of the PSC can appoint a work supervisor before the work
to carry out preparatory work:

Job analysis

Risk assessment

Introducing safety measures and protective and work equipment necessary
Checking the qualification and authorisation of personnel for the work to be
done.

Observe residual energies and static discharge

Prior to starting activities during installation work, disconnect the system and
make sure it is statically discharged before touching the devices. Static voltages
can result in personal injuries.

Notes about connections, devices and functional earth

The functional earth (FE) must be connected to the protective earth (PE) or
the potential equalisation. The installer is responsible for establishing this
connection.

Connection and signal lines must be installed so that inductive and capacitive
interference do not adversely affect the automation functions.

The automation technology devices and their controls must be installed so
that they are protected against unintentional operation.

Ensure that the low voltage for the 24 volt supply features safe electrical
isolation. Only power supply units that fulfil the requirements of the

IEC 60364-4-41 HD 60364-4-41 (DIN VDE 0100-410) may be used.

24
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2.4  Safety precautions

Safety precautions

Electrical hazards are often under-estimated, even by qualified electricians.
To avoid accidents that may cause serious injuries or death, the safety
instructions must be observed.

It is essential to observe the following safety rules:

» Protect yourself against the effects of a current passing through the body
(risk of electric shock, internal burns, ventricular fibrillation)

» Protect yourself against the effects of electric arcs (dazzling, projection of
material, intoxication by gas or dust).

» Observe the installation instructions provided with the various products.

These give information for completely safe assembly.

Observe the assembly and installation instructions in this manual.

Observe the characteristics and conditions of use given for the
configuration and design of the system. Inappropriate use, outside or
beyond the stated characteristics can cause malfunctioning and major risks
to the installation and to persons.

Residual energy, backup source and electrostatic discharges

Some equipment (AC/DC or other) is equipped with a reserve energy system,
and similarly there may be autonomous (UPS, electricity generator) or
photovoltaic sources in the assembly.

Before carrying out any work, it is essential to make safe the working zone.
Before working on equipment, prepare for risks related to electrostatic
discharges from certain equipment.

Remarks concerning connections of the assembly

The equipotential bonding busbar must be connected through a protection
conductor to the main earth terminal or busbar of the installation. This must
be carried out by the installer.

Route and separate the signal or data transmission cables from the power
cables. Install the communication cables as close as possible to the
mounting plates.

Main network tolerances

Note the operating tolerances of the assembly.

Differences in voltage from the nominal value must not exceed the admissible
limits stated in the technical data. Exceeding these nominal values may cause
malfunction or even dangerous operation.

Risk of electric shock close to live parts!

The dangerous proximity of live parts is often underestimated.

Electric shocks can result in burns and serious or fatal injuries.

Take care when approaching live parts.

Signal the working zone with protection to keep away persons.

Protect yourself by covering live parts with insulating mats or covers for the
entire duration of the work.

Use insulated tools suitable for the job to protect you from any accidental
contact.

Before working, make sure that live parts have been made safe and that they
cannot be touched accidentally.
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Operation of the system solely by authorised persons

The PSC shall only be operated by qualified persons accredited for working in
proximity to live parts, trained in safety measures and acquainted with the
manual and knowing how to work accordingly.

Each time, before the system is switched on, ensure that:

- The conditions and authorisations for access to the room are clearly defined.
- There are only authorised persons in the vicinity of the assembly.
- Nobody can be injured by starting up the system.

Each time, before switching on:

- Check that the system has not been damaged.

- Make sure the switchgear is in good condition and suitable for use.

- Report any faults immediately to your management.

- Remove any materials or objects from the working zone if they are not
needed for operation.

Risk of electric shock of capacitors

In reactive energy compensation systems, you should be careful in case there is
residual energy in capacitors, even after switching off.

Electric shocks can result in burns and serious or fatal injuries.

- Wait at least 5 minutes after disconnecting capacitors. After this time, carry
out a ZVT.
- Only then can service and maintenance work be carried out.

One month after the reactive energy compensation system has entered into
service, all the connections should be inspected and tightened to the stated
torques.

To ensure the long life and efficiency of the compensation system, we
recommend annual maintenance inspections. Refer to and observe the
instructions for inspection and maintenance.

Risk of accident while working in the area around the system

While working on fitting or connecting cables at the cabinets there may be a risk
of accidents.

» Before carrying out any work carry out a risk analysis.

» Before working, draw up a lockout form: there is no room for improvisa-
tion.

» Observe the 5 safety rules.

» Only qualified and accredited personnel may work in the vicinity of cabi-
nets.

» When working at height, it is forbidden to climb on cabinets; use ladders,
scaffolding or any other suitable means, but under no circumstances use
the cabinets as a support. The structure and trim are not designed to
support the weight of a human body. If the panels are deformed, this may
cause arcs or short circuits.

» Protect yourself against the risk of falling.

» Protect the cabinets from risks of liquid or material projections and switch
off equipment before working, observing the 5 security rules.

26
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Periodic inspection and maintenance

Regular inspection and maintenance of the PSC are important for the safety of
persons and continuity of service.

Observe the inspection and maintenance intervals mentioned in this manual
together with the guides and documents for components of the system.

The interval can be shortened according to the operating or environmental
conditions if necessary.

Take the necessary measures to avoid humidity, condensation, liquid and dirt
penetration, or shocks that may interfere with the operation of the assembly.

Inspect to check that there is no possibility of switching on the PSC without
authorisation.

Close off access to the working zone for unauthorised personnel before carrying
out maintenance on the system.

Replacing equipment or extensions to the cabinet

Before replacing electrical equipment by other types or before any extension of
the assembly, a survey and verification of the assembly should be carried out in
conformity with standard IEC / EN IEC 61439.

In the case of modification or replacement of the assembly by configurations not
provided for by the original manufacturer "Hager", the constructor of the
assembly then becomes the original manufacturer and must carry out all the
design checks, routine checks no longer being sufficient.

Extension or re-equipping of a cabinet

All extensions or upgrades must be subject to a survey and take into account the
information in the manual or other guides.

The extension or modification of an existing installation must not degrade and
affect the safety of the existing system.
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3 quadro evo system presentation and overview

Presentation and overview of the power distribution system quadro evo.
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quadro evo overview 29
General Specifications 32
Enclosures 33
Busbar and busbar supports 66
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Types of functional units 112
Functional units 113
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quadro evo system presentation and overview

3.1 quadro evo overview

The switchboard as the focal point of any electrical installation

The LV switchboard is what makes the system smart. As it is the place where
energy arrives and the hub for distributing the energy to the site applications, the
switchboard is an essential component of any electric installation.

The switchboard is vital for power availability and provides the additional benefit
of protection against personal injuries and property damage. Certain rules must
be followed in the construction, design and assembly of a switchboard, which are
stipulated in the IEC / EN IEC 61439 standard. The standard’s purpose is to
harmonise the definition of low-voltage switchgear and controlgear assemblies
and, thus, to make sure that all switchboard equipment reaches the necessary
performance levels. For example, the standard defines:

- the distinct responsibilities of OEM (original equipment manufacturer), the
company that designed and verified the equipment, and the assembly
manufacturer who is responsible for the finished assembly;

- abenchmark for product certification by determining rules for design and
verification.

The IEC / EN IEC 61439 standard applies to all components of an electrical
switchboard. When a device is manufactured in compliance with this standard, it
offers maximum safety and reliability of the system in which it is installed.

quadro evo - reliable switchboards

We carry out a series of tests to ensure the quadro evo switchboard has the
following characteristics:

- all components are Hager low-voltage equipment compliant with the relevant
standards,

- compliant with catalogue configurations,

- all mechanical and electrical components from the quadro evo product line
have been verified by the OEM,

- has been tested according to individual requirements.

Hager provides the panel manufacturer with all that is needed to create verified
quadro evo switchboards, e.g. a catalogue with basic configurations for
low-voltage distribution, complete documentation of switchboard design and
mounting as well as software for calculating and design.

It is the Hager responsibility to ensure conformity with the IEC / EN IEC 61439-2
standard and Hager also ensures the quality by independent laboratories that
carry out design verification on equipment supplied by Hager. The resulting
certificates of conformity serve as proof for the equipment’s compliance. Hager
must ensure the equipment is subjected to specific routine verification and must
provide the resulting declarations of conformity.
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quadro evo system presentation and overview

The safety benefits of quadro evo

- Compliance with IEC / EN IEC 61439-2 standard,

Tested safety guaranteed during the switchboard’s entire lifecycle,
Easy, standard-compliant upgrading for a sustainable investment,
Guaranteed compliance with the technical specifications.

quadro evo ensures creating safe, optimized switchboards that consist entirely of
Hager components:

- Optimized ratings of all components (e.g. switchgear, distribution blocks,
pre-assembled connectors),

- Inter-compatibility of all components,

- Seamless testing of all switchboard configurations.

Straightforward switchboard design

The quadro evo functional system is suitable for any kind of low-voltage
distribution switchboard up to 4000 A and can be used in both commercial and
industrial environments.

- Metal framework:
The switchboard consists of either one or several frameworks that are
arranged next to each other or back-to-back. These frameworks serve as the
basis for mounting cover panels and doors.

- Distribution system:
Electricity is distributed throughout the switchboard by means of horizontal or
vertical busbars that are located at the side, top or bottom of the enclosure.

- Functional units:
Complete functional units comprise a plate specifically intended for device
installation and a front cover that provides additional safety and aesthetic by
preventing live parts from being touched. Furthermore, there are
prefabricated kits to realize different busbar configurations, as well as devices
for connections on site.

Each functional unit provides the switchboard with an additional functionality.
The functional units are designed according to a modular approach and are

positioned in a sensible manner. All elements needed for mounting functional
units are included.
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All quadro evo components and, particularly, all parts of the functional units have
been tailored to the device characteristics and have been tested accordingly.

To build segregation forms 2, 3 or 4, additional accessories are available to
create internal partitions or barriers that prevent touching of live parts.
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3.2 General Specifications

Electrical specifications

Compliant with standards IEC/EN IEC 61439

Rated insulation level (main busbars) 1000V
Rated current (lna) 4000 A
Rated peak withstand current (Ipk) 187 KA
Rated short-time withstand current (Icw) 85kA/1s
Frequency 50/60 Hz
Rated operating voltage (Ue) 415V

For further information, see instruction leaflet.

Electrical switchboards that are based on the quadro evo system and
recommendations by Hager fulfil all requirements of the international

IEC / EN IEC 61439-1 / -2 standards.

Mechanical specifications

Material

Colour

Application
Degree of protection

Impact resistance rating

Framework widths
(internal / external)

Framework heights
(internal / external)

Sheet metal (steel)

Cataphoresis-painted surface and hot-polymerized poly-

ester (epoxy powder coating)

Non-painted parts, such as mounting plates: galvanized

sheets

RAL 9010 (white)
RAL 7035 (light grey)

Enclosures for indoor use

IP30 without door
IP31 without door
IP43 with modular doors
IP55 with full door

IKO8 with covering frame
IK10 with IP55 door

350 mm /450 mm

600 mm /700 mm

800 mm /900 mm

600 mm + 200 mm / 900 mm
600 mm + 300 mm / 1000 mm

2000 mm /2100 mm
1800 mm /1900 mm

Framework depths 350 /400 mm
(internal / external) 550 / 600 mm
750 /800 mm

Cabinet

Possible configurations

Flatpack delivery

Side by side, back to back, corner

32
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3.3 Enclosures

3.3.1 Cabinet characteristics
External dimensions

These are steel panel enclosures for indoor use with external dimensions:

Width [mm] Height [mm] Depth [mm]

450 1900 or 2100 400 /600 / 800
700 1900 or 2100 400 /600 / 800
900 1900 or 2100 400 /600 / 800
1000 1900 or 2100 400 /600 / 800

Further specifications

- The enclosures can be installed with IP30, IP31, IP43 or IP55 rated
protection.

- The door opens to 120°.

- Colour RAL 9010 or RAL 7035 for the body, RAL 7042 for the plinths.

- Paintwork: Cataphoresis treatment followed by hot polymerised polyester
epoxy powder coating, smooth finish.

- Polyurethane seal on doors, rear and side panels.

- Storage temperature -40 °C to +80 °C.

- Ambient temperature -5 °C to +40 °C.

- 24 h Average < 35 °C.

- Relative humidity < 50 % at 40 °C in cleaned air.

- Altitude < 2000 m over sea level.

Humidity conditions for indoor installations

- The relative humidity of the air does not exceed 50 % at a maxiumum
temperature of +40 °C.

- Higher relative humidity may be permitted at lower temperatures, for example
90 % at +20 °C.

- Moderate condensation should be borne in mind which may occasionally
occur due to variations in temperature.
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Climatic conditions

Enviromental parameter

(1) ' Ambient air tempe-
rature

() | Relative humidity

(3) | Rate of change of
temperature (average
over a period of
5 min)

4)  Altitude'

(5) | Condensation

(6) | Wind-driven precipi-
tation (rain, snow,
hail, etc.) and/or dust

(7) | Water from sources
other than rain

(8) | Formation of ice

Unit

°C

%
°C/min

Indoor installations

Lower limit Upper limit

-52 +40°
(average over a
period of 24 h

does not ex-
ceed 35 °C)

5b,c gsb,c
0.5

Not specified 2000
(corresponding
to an air pres-
sure of the site
of installation
not less than
80 kPa)de

Yes - moderate condensation
may occasionally occur due to
variations in temperature

No

Outdoor installations
Lower limit Upper limit

-25 +40°
(average over a
period of 24 h
does not ex-
ceed 35 °C)

15° 100°

Not specified 2000
(corresponding
to an air pres-
sure of the site
of installation
not less than
80 kPa)de

Yes

Yes

According to user requirement: none / vertically dripping water / wa-
ter sprayed at an angle up to 60° on either side of the vertical / water
splashed from any direction / water projected in jets from any direc-

tion / water projected in powerful jets from any direction

No

a Equal to Class AA4 of IEC 60364-5-51:2005.
b Relationship between air temperature and humidity is given in IEC 60721-3-3:2019, Figure A.1.
¢ Equal to Class AB4 of IEC 60364-5-51:2005.

d See IEC 60664-1:2007, Table A.2. For equipment to be used at higher altitudes, it is necessary to take into account
the reduction of the dielectric strength, the switching capability of the devices and of the cooling effect of the air.

e Equal to Class AC1 of IEC 60364-5-51:2005.

f The majority of the devices are suitable to be used up to 2000 m. For some electronic equipmant to be used at alti-
tudes above 1000 m, it may be necessary to take into account the reduction of the cooling effect of the air.

Yes

Material thickness of the cover

Thickness [mm]

Cabinet structure (upright), lower and upper parts, door 15/10
Side panel depth 400 / 600 mm 12/10
Side panel depth 800 mm 15/10
Rear panel length 300 / 450 mm 12/10
Rear panel length 700 /900 / 1000 mm 15/10
Plinth 20/10
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Frame reference codes RAL 9010

Width Height Depth 1°P/ Top/ Bottom plate Plinth VemcfaI
9 ep bottom Uprights = bottom n spars for
fmml o] Imml - grame plate Open Cable entry = Aluminium Hioo ds,li‘g;n
450 X 400 FNO18EW X FNO78E | FN4540CEW FN4540DR FN4540AL | FN438E X
700 X 400 FNO21EW X FNO81E | FN7040CEW FN7040DR FN7040AL | FN441E X
900 X 400 FNO23EW X FNO83E | FN9040CEW FN9040DR FN9040AL | FN443E X
1000 X 400 FNO24EW X FNO84E FN10040CEW @ FN10040DR @ FN10040AL | FN444E X
450 X 600 FNO20EW X FNO8OE | FN4560CEW FN4560DR FN4560AL | FN440E X
700 X 600 FNO29EW X FNO89E A FN7060CEW FN7060DR FN7060AL | FN451E X
900 X 600 FNO31EW X FNO91E | FN9060CEW FN9060DR FNO060AL | FN453E X
1000 X 600 FNO32EW X FNO92E FN10060CEW @ FN10060DR @ FN10060AL | FN454E X
450 X 800 FNO22EW X FNO82E A FN4580CEW FN4580DR FN4580AL | FN442E X
700 X 800 FNO13EW X FNO73E | FN7080CEW FN7080DR FN7080AL | FN433E X
900 X 800 FNO17EW X FNO77E | FN908OCEW FN9080DR FNO080OAL | FN437E X
1000 X 800 FNO37EW X FN121E FN10080CEW @ FN10080DR @ FN10080AL | FN459E X
X 1900 X X FNO46EW X X X X X FN286EW
X 2100 X X FNO47EW X X X X X FN287EW
Frame reference codes RAL 7035
Width Height Depth bZ‘t’t';r/n Uprights b-cl:-):tl::):n Bottom plate Plinth s‘;lnzl:;(;f:lr
fmml (]Il rame plate Open Cable entry = Aluminium Hioo d:,?sti,;n
450 X 600 | FNO20EG X FNO8SOEG = FN4560CEG = FN4560DR FN4560AL | FN440E X
700 X 600 | FNO29EG X FNO89EG = FN7060CEG = FN7060DR FN7060AL | FN451E X
900 X 600 | FNO31EG X FNOS1EG = FN9060CEG = FN9060DR = FN9060AL @ FN453E X
1000 X 600 | FNO32EG X FNO92EG A FN10060CEG = FN10060DR @ FN10060AL @ FN454E X
450 X 800 | FNO22EG X FNO82EG = FN4580CEG = FN4580DR FN4580AL | FN442E X
700 X 800 | FNO13EG X FNO73EG = FN7080CEG = FN7080DR FN7080AL | FN433E X
900 X 800 | FNO17EG X FNO77EG = FN9080OCEG = FN9080ODR FN9O80OAL | FN437E X
1000 X 800 | FNO37EG X FN121EG FN10080CEG FN10080DR ' FN10080AL FN459E X
450 1900 X X FX046 X X X X X FX286
700 2100 X X FX047 X X X X X FX287
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quadro evo system presentation and overview

3.3.2 Component overviews

450 mm wide cell
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)
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700 or 900 mm wide cells
(4) ()
-
3 r" 1 ‘\‘\
. '\l
(2) ! t
® ' f
: £
<
D ®

The 450 mm wide cell can be used
to incorporate components for
electrical distribution, busbars, or
as a cable compartment.

This cabinet width enables 10
modular units to be fitted per row.

Height [mm] Depth [mm]

1900 or 2100 400 600 800
Uprights

Side panel

Top / bottom frame

Rear panel

Plain / sliding cover plate

Door

Plinth

N OO oA ON =

700 or 900 mm wide cells can be
used to incorporate components for
electrical distribution.

These cabinet widths enable

24 (700) and 36 (900) modular units
to be fitted per row.

Height [mm] Depth [mm]

1900 or 2100 400 600 800
Uprights

Side panel

Top / bottom frame

Rear panel

Plain / sliding cover plate

Door

Plinth

N o ok WO =
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900 or 1000 mm wide cells
(2) (5) 900 or 1000 mm wide cells can be
”""\\ g used to incorporate components for
L5 electrical distribution (width
Sy . 700 mm) and busbars or for cable
(3} r‘ 1 [\\ (2) compartments of width 200 or
\ 0 300 mm.
This cabinet width enables 24
modular units to be fitted per row.
e g PO
(2 ' (6] Height [mm] Depth [mm]
1900 or 2100 400 600 800
T & ¢ 1 | Uprights
= 2 | Side panel
= 3 Top/ bottom frame
. t 4 | Rear panel
’i M 5 | Plain/ sliding cover plate
2 \"'\.._\ 6 Door
° 7 | Plinth

|~ )
(e )
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3.33 IP30 protection rating
General information
In the IP30 version, quadro evo cabinets are supplied without a door.

Impact resistance is IKO8. To achieve the thermal dissipation values given in the
charts for IP30, additionally natural ventilation panels must be used to achieve
the desired thermal ratings.

To achieve the needed ventilation, follow the instructions below, louvred panels
can be placed in the lower part of the cabinet to admit fresh air, and a louvred
top on the upper part to ensure good air circulation.

IP30 without front door and with top supply

To enable the cabinet to be supplied from the top, plates with cable entries are
installed on top of the cabinet.

To ensure sufficient cooling, ventilated covers are installed in the upper and lower
areas of the cabinet.

NOTE:
Also add the frame FNxxxxAF to cover gaps in the vertical front structure profiles.

K

Open plate

Ventilated cover h = 200 mm
Aestetich Frame
Plain Plate

a b~ WO N =

Ventilated rear panel

The back of the cabinet is built with ventilated rear panels (W700, W900, W1000)
and one full rear panel (W450).
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IP30 without front door and with bottom supply

To enable the cabinet to be supplied from the bottom, plates with cable entries
are installed at the cabinet plinth.

To ensure sufficient cooling, ventilated covers are installed at the bottom and
ventilated roof panels on top.

NOTE
Also add the frame FNxxxxAF to cover gaps in the vertical front structure profiles.

Open plate

Ventilated cover h = 200 mm
Aestetich Frame
Drilled plate

o b W N =

Ventilated rear panel

The back of the cabinet is built with ventilated rear panels (W700, W900, W1000)
and one full rear panel (W450).
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Reference table for louvred panels

!

Width [mm)]
Depth [mm] 600 800
100 UC6010PL UC8010PL
200 UC6020PL UC8020PL

To ensure air circulation in the enclosure for better heat dissipation, it is
recommended to fit a louvred panel of 200 mm at the bottom of the cell,
associated with a louvred top.

Reference tables for back panel with louvers

Width [mm]
Depth [mm] 700 900 1000
1900 FN276EDW * FN296EDW * FN246EDW *
2100 FN277EDW * FN297EDW * FN247EDW *

* W for RAL 9010 (white), G for RAL 7035 (light grey)
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3.34 IP31 protection rating
General information

In the IP31 version, quadro evo cabinets are supplied with a door.
IP31 without front door and with top supply

To enable the cabinet to be supplied from the top, plates with cable entries are
installed on top of the cabinet.

To ensure sufficient cooling, ventilated covers are installed in the upper and lower
areas of the cabinet.

NOTE
Also add the frame FNxxxxAF to cover gaps in the vertical front structure profiles.

Open plate

Ventilated cover h =200 mm
Aestetich frame

Plain Plate

g b W N =

Ventilated rear panel

The back of the cabinet is built with ventilated rear panels (W700, W900, W1000)
and one full rear panel (W450).
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P31 with front door and with bottom supply

To enable the cabinet to be supplied from the bottom, plates with cable entries
are installed at the cabinet plinth.

To ensure sufficient cooling, ventilated covers are installed at the bottom and
ventilated roof panels on top.

NOTE:
Also add the frame FNxxxxAF to cover gaps in the vertical front structure profiles.

=
|

Open plate

Ventilated cover h =200 mm
Aestetich frame

IP 31 Roof

Drilled plate

1
2
3
4
5
6

Ventilated rear panel

The back of the cabinet is built with ventilated rear panels (W700, W900, W1000)
and one full rear panel (W450).
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Reference table for roofs

=1

The roof is fitted to the cabinet structure using the 4 screws supplied.

Reference codes RAL 9010

Width [mm] Depth [mm] IP31 Roof
700 600 FN7060RWN
900 600 FN9060RWN
1000 600 FN10060RWN
700 800 FN7080RWN
900 800 FN908ORWN
1000 800 FN10080RWN

Reference codes RAL 7035

Width [mm] Depth [mm] IP31 Roof
700 600 FN7060RGN
900 600 FN9060RGN
1000 600 FN10060RGN
700 800 FN7080RGN
900 800 FN9080ORGN
1000 800 FN10080RGN
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3.35 IP43 protection rating

General information

If the enclosure is equipped with modular doors, IP43 can be achieved.

Side panels and a door fitted with seals must be fixed to the cell structure. In the
IP43 version, quadro evo cabinets have an impact resistance of IK10 and the
locks are triangle inserts that can be changed for other inserts from the
accessory options.

The pre - fitted hinges on either side of the uprights allow reversing the opening
of the door.

IP43 configuration - modular door

Height [mm] Vertical upright

1900 FN1900PD

2100 FN2100PD

Width [mm] Top and bottom panel
700 FN6OTBPW [

900 FN8OTBPW !

MW for RAL 9010 (white), G for RAL 7035 (light grey)

44
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External mo-
dular height

H200

H200

H200
H300
H400
H600

H400
HG600

quadro evo system presentation and overview

External cabinet width

W700
FNG6020FDW '

FN6020MDW '

FN6020PDW '
FN6030PDW '
FN6040PDW '
FN6060PDW '

FNG6040PGW '
FNGOGOPGW

W900

FN8020FDW '

FN8020MDW '

FN8020PDW '
FN8030PDW
FN8040PDW

FN80G60PDW

FN80GOPGW '
FN80GOPGW '

W for RAL 9010 (white), G for RAL 7035 (light grey)

2 Limited to IP30

Type
Fixed

DIN 2

Plain hinged
Plain hinged
Plain hinged
Plain hinged

Glass hinged
Glass hinged
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Modular door and top supply or bottom supply

To fulfil the IP43 protection the devices need to be installed behind a full / full
modular door. If the device is accessible without opening the door (e.g.
DIN cut-out) the IP rate of this compartment is reduced to IP30.

NGy ®

- : —— : \
@
S d N
0
q
] |
: | d
: u
i
l@/\\ 0 u] l
L L 1 , L ] 1 |

Pain plate

1
2 | Modular doors
3 | Plain plate

4 | Plain rear panel

The back of the cabinet is, without exception, built with full rear panels.
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3.3.6 IP55 protection rating

General information

!

To achieve IP55 protection, side panels and a door with gasket must be fixed to

the cell structure. In the IP55 version, quadro evo cabinets have an impact
resistance of IK10 and the door handle is a pivoted lever with push button insert.

The pre-fitted hinges on either side of the uprights allow reversing the opening of
the door.
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IP55 with top and bottom supply

To enable the cabinet to be supplied from both directions, plates with cable
entries are installed only on the bottom of the cabinet.

NOTE

Add plain or transparent doors on every single enclosure not equipped with a
panel. Cable compartment can be closed with plain full size panel or with a door.

(3 (@)
J\ , —\
| | | \
r | | 1

- \ H?”-
==

— S

@ | |
l_\\ I —y| [ o—0 1
1 | Cable entry plate
2 | Front/ rear panel or door
3 | Plain plate
4 | Plain rear panel
48
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3.3.7 Lateral interconnection of cells

General information

A

Cabinets of the same depth and height can be interconnected widthwise using
specially composed kits.

s
Yra

1 | Back
2  Front
The kits are to be composed with the various references below:

Item Cabinet depth Sealing gasket Connection plate | Lifting rings
[mm] FN951 FN950 FZ760E

FN942E 400 x 1 x1 X1

FN973E 600 x 1 X2 X1

FN944E 800 x 1 X2 X1
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Back-to-back and side-to-side interconnection of cells

4

1 Back

2  Front

To combine cells (of the same width and height) depthwise, the various kits
below should be used.

Item Cabinet Sealing gas- | Connection | Lifting rings
width ket plate
[mm] FN951 FN950 FZ760E
FN946E 450 x1 x 1 x1
FN947E 700 x1 x 1 x1
FN948E 900 x1 x 1 x1
FN949E 1000 x1 X1 x1
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Corner mounting

> N
.

Enclosures of same depth can be arranged as a corner version.

Two back panels are required and no side panels and doors.

}f.?_.,.,_,__

Item Cabinet depth [nm]  Cabinet height [nm] ' Add. plinth h100 *
FNOO4E 400 1900 FX438
FNOOSE 400 2100 FX438
FNOOBE 600 1900 FX450
FNOO7E 600 2100 FX450
FNOOSE 800 1900 FX458
FNOO9SE 800 2100 FX458

* corner enclosure comes with a pre-equipped 100 mm plinth
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3.3.8

Side and rear panels

General information

Panel fitting is made easier by a system for clipping and levelling of the structure,

making assembly e

asier.

The rear panels can be replaced by doors as the cell uprights are pre-fitted with

hinges.

1 | system kits front covers

2 IP30 design frame

Width | Height | Depth Plain Glass Front- / ventilated Side Inner | Mountin
[mMm]  [mm] | [mm] door door rear panel rear panel panel door g plate
200 1900 X X X FN266E X X X
200 2100 X X X FN267E X X X
300 1900 X X X FN206E X X X
300 2100 X X X FN207E X X X
450 1900 X FN546E = FN510E FN216E X X FN726E
450 2100 X FN547E = FN511E FN217E X X FN727E
700 1900 X FN506E = FN516E FN276E | FN276EDW * X FN700E | FN736E
700 2100 X FN507E = FN517E FN277E | FN277EDW * X FN701E | FN737E
900 1900 X FN526E = FN536E FN296E | FN296EDW * X FN706E | FN746E
900 2100 X FN527E = FN537E FN297E | FN297EDW * X FN711E | FN747E
1000 | 1900 X X X FN246E | FN246EDW * X X X
1000 | 2100 X X X FN247E | FN247EDW * X X X
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Width  Height Depth Plain Glass Front- / ventilated Side Inner Mountin
[mm] [mm] [mm] door door rear panel | rear panel panel door g plate
X 1900 400 X X X FN356E X X
X 2100 400 X X X FN357E X X
1900 600 X X X FN366E X X
2100 600 X X X FN367E X X
1900 800 X X X FN376E X X
2100 800 X X X FN377E X X

* W for RAL 9010 (white), G for RAL 7035 (light grey)
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3.3.9 Front covers
General information

Front covers are usually used to cover spare space in the assembly, or as spare
parts, as the mounting kits for the devices are delivered together with the
according front cover.

The DIN rail kit is an exception as it may be used for terminals - plain cover to be
used - or for modular devices - modular cut - out cover needed.

Width Height Plain front  Modular cut-out front Set back front cover
[mm] [mm] cover cover (+46 mm)
450 50 uc221 X X
450 75 uc220 X X
450 150 uc222 UC1530MDN X
450 200 uc223 X X
450 300 uc224 X X
450 400 uc225 X X
450 600 uUC226 X X
450 800 uca27 X X
700 50 uC231 X X
700 75 UC230 X X
700 100 uC239 X X
700 150 ucC232 UC1560MDN X
700 200 uC233 UC2060MDN X
700 300 uC234 X UC291
700 400 uC235 X uc292
700 600 UC236 X ucC293
700 800 uc237 X X
900 50 ucC241 X X
900 75 uC240 X X
900 100 uC249 X X
900 150 ucC242 UC1580MDN X
900 200 ucC243 UC2080MDN X
900 300 ucC244 X UC296
900 400 ucC245 X uc297
900 600 uC246 X uC298
900 800 uca47 X X

To fix the front covers, make sure to install the front cover fixation uprights first.

UC1800F Uprights for front covers fixation H1800
UC2000F Uprights for front covers fixation H2000
UC1800FB Uprights for fixation of internal system, including uprights for

front covers fixation H1800

UC2000FB Uprights for fixation of internal system, including uprights for
front covers fixation H2000
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3.3.10  Functional uprights
General information

The enclosure can be arranged in various ways to accommodate different
products based on your needs and constraints.

The enclosure will be fitted with the functional uprights listed below so that you
can use the full height of the enclosure for your switchgear layout. The equipment
kits attach to the uprights.

Our equipment kits generally comprise a product mounting plate, a set of
4 brackets for attaching the plate to the uprights, and a cover panel.

Enclosure height No space for busbars Space for busbars in top section of
[mm] enclosure
H = 1900 UC1800FB UC1600FB
H=2100 UC2000FB UC1800FB

If you only require fittings for part of the enclosure height—one or two rows for
example—we can supply partial functional uprights for the required height.

For equipment kit Partial front functional upright
H =200 mm UC200F

H =300 mm UC300F

H =400 mm UC400F

H =600 mm UC600F

For height Partial back functional upright
300 mm UC300BU

400 mm uc400BU

500 mm UC500BU

600 mm uUCe00BU

700 mm ucCrooBU

800 mm ucsooBU

900 mm uCco00BU

1000 mm uc1000BU
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lllustrative configuration of functional uprights

Sections that are deep enough can accommodate double-front (e.g. modular)
switchgear. You may use two sets of functional uprights in the same section, one
for the front and one for the rear installation.

™ T
> ¥ W~
i

Double-front equipment
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3.3.11 Fixation on horizontal uprights
General information

Bigger type of devices such as ACBs can be installed more cost effectively on
separate horizontal profiles instead of full functions uprights.

v s
»r

ACBs must be installed on MCCBs can be installed on  DIN rail kit is installed on the

horizontal uprights horizontal uprights and on front uprights directly, wit-
vertical uprights either hout the need of horizontal
or vertical uprights
Functional upright For depth
UC300FU 400 mm
UC500FU 600 mm
UC700FU 800 mm

Additional profiles must be used to fix the front covers:

Front profile For height
UC1800F 1900 mm
UC2000F 2100 mm
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3.3.12 Fixing to the ground
Installing on floor

The location for the PSC must be prepared beforehand: the surface must be level
as indicated below.

- a— 2 mm

1000 mm-—= ' max

The plinths of the various cabinets must be fixed to the ground.
Fixing to the ground

Cabinets can be fixed to the ground with screws M12 (drilling @ = 14 mm). To
ensure stability, use the suitable quadro evo plinths and fix every plinth to the
ground.

In the case of a single cabinet, the width and depth fixing distance between
centres is equal to the width or depth of the enclosure minus 84 mm.

1 | Width of enclosure minus 84 mm

2 | Depth of enclosure minus 84 mm

For a set of adjacent cabinets:

» See the layout drawing below.
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-
Width
B B1
outer dimension of center of the plinth
enclosure
(bottom line)
450 366
700 616
900 816
1000 916

NOTE:

Depth
C C1
outer dimension of center of the plinth
enclosure
(bottom line)
400 316
600 516
800 716

Floor and structure fixation are in the same position / distance

Technical changes reserved
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3.3.13 Permissible weights

Maximum weights

- The maximum weight of the internal system per single enclosure can be
600 kg. The load has to be distributed evenly.

- The maximum load that is allowed to be installed on a mounting plate is
500 kg (incl. the mounting plate).

- The maximum load permissible to install on the door is 50 kg.

Q max 600 kg

A

|
W H[D]| <
450 >
700 | 1900| 500

900 | 2100 800

1000
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Busbar rules

To mount the copper / aluminium bus bar in the system of quadro evo, you
should use the holders and support brackets provided.

Thickness of 5/ 10 mm copper and the aluminium profiles provided by Hager
can be installed.

uCcs825BB ucs210BB
- Aluminium up to 2000 A - Copper2x10 mm
- Copper1x50r2x5mm

WiIH MWW oI THITD

@ | 6 6D | ED | (b aid &b |did

ucs110BB uCcs8310BB
- Copper1x10 mm - Copper 3 x 10 mm

oo e

Busbar material Interphase [nm] busbar brackets support on struc-  flying supports
ture

400 mm

Aluminum profile 70 ucs25BB uCc300BB uC300BB
Copper 5 mm 70 uC825BB uC300BB uUC300BB
Copper 10 mm 70 ucs8110BB UC300BB UC300BB
600 mm

Aluminum profile 70 ucs25BB uCc500BB uCc300BB
Copper 5 mm 70 uC825BB uC500BB uC300BB
Copper 10 mm 70 ucs8110BB ucs500BB uc3o0BB
Aluminum profile 100 uCcs25BB uCc500BB uCc400BB
Copper 5 mm 100 ucs25BB uC500BB uc400BB
Copper 10 mm 100 ucs110BB uC500BB uc400BB
Copper 10 mm 125 ucs8210BB uC500BB uC500BB
800 mm

Aluminum profile 70 UC825BB UC700BB uUC300BB
Copper 5 mm 70 uC825BB uUC700BB uC300BB
Copper 10 mm 70 ucs8110BB UC700BB uUC300BB
Aluminum profile 100 uCs25BB uC700BB uCc400BB
Copper 5 mm 100 ucs25BB UC700BB uc400BB
Copper 10 mm 100 ucs110BB uC700BB uc400BB
Copper 10 mm 125 ucs210BB uC700BB uCc500BB
Copper 10 mm 150 ucs310BB uC700BB uceooBB
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When fixed on structure, dimension L must be of the same depth or width as the
enclosure.

The flying support must be in line with the copper size, so the holders are fully
fixed in line with the instructions.

The UC*BB support in the dimension of 800 mm is required to support the
isolators fixation on the rear side 900 width enclosures.

1 "flying" UC*00BB support in air
2 | Support on structure

It is mandatory to use the special front cover in front of the main busbar in the
400 mm deep enclosure.

Code W [mm] H [mm]
UC3540FP 350 200
UC6040FP 600 200
UCB8040FP 800 200
UC353040FP 350 300
UC603040FP 600 300
UC803040FP 800 300
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At the top or in the bottom (symmetrical solution), only H200 is used and, in the
middle, only H300 is used.
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3.3.14 Lifting and handling

Lifting
Cabinets can be handled by the M12 lifting rings for weights not exceeding
1000 kg.
» To lift a single enclosure by crane, lifting rings FZ767 must be used.
» To lift an assembly of several enclosures, lifting brackets FZ760E must be
used.
% ., max1000kg
| ., max2000kg
R 7
"\\_,.f\:_/ - ma}_%400kg
1 | Width 400 max 1600 mm - max 1000 kg
2 Width 2400 max 3200 mm - max 1600 kg
3 | Width 3200 max 4800 mm - max 2000 kg
Handling

Because of the large size of wired assembilies, particular vigilance is required
while handling and appropriate mechanical means should be used (lifting, rolling).

Reduce mechanical shocks and vibrations to a minimum and be extremely
careful that the assembly does not tip over.
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3.3.15 Accessory for enclosure

Description Code Description Code
o 6% 'J;V Plinth connection kit FN430E Rotary & sealing handle  FZ537
= * W lock
'k ’ Ei"‘ Coupling kit FN950 LY Triangular insert 8 mm FL74Z
e ML
o -~
-
O Gasket FN951 $ Double bit insert 3mm  FL75Z
‘yh, Lifting brackets FZ760E _ Squared insert 8 x 8 mm | FL76Z
.
] 1, 4
L. {
 f
Q Q Lifting rings Fz767 Key insert nr.333E FL98Z
< Rotary handle (with key) ' FZ508 Insert squared 6 x 6 mm | FZ516
-
-ty
C
]‘ | - = Lock with triangle insert, | FZ450
” q e 7 mm, for modular doors
Plastic pocket holder FZ794 i; , Key insert nr.1242E FZ506
\h\ \
' Steel pocket holder FZ795D i , Key insert nr.405 FZ519
\ . W N
M ~w.._y  Door stopper FN952 e Key insert nr.455 FZ520
¢ \}v"‘e. iz T
\ A %
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3.4 Busbar and busbar supports

3.4.1 Copper manufacturing
Busbars

The combination of busbar support - busbars - switchgear must be able to
support the high electrodynamic and thermal stresses of any short circuit. The
intrinsic resistance of a switchboard to short circuit currents must be greater than
the short circuit current calculated at the switchboard.

The busbars, whether main or secondary, convey and distribute the current and
connect switchgear. The copper bar sections must be adequate for the current to
be carried for a given heating to ensure the proper functioning of the
switchboard. The arrangement and orientation of the copper bars and the
positions of the equipment often make it necessary to work the copper. Carrying
out this high-precision work requires know-how and following certain rules.

The copper bars used comply with standard EN 13601 and are of the electrolytic
type Cu - ETP CWO004A HO065.

Bending

Bars can be bent cold, flat, on edge or curved to pattern (change of plane and
90° rotation). For flat bending, the internal radius of curvature must be 1 to 1.5
times the thickness of the copper bar.

—~r=ex1,5

¥ e<10

Surface condition and contact surface

Before assembling the various parts, remove any cutting or punching swarf and
any traces of oil or grease.

The surface of a bar is never perfectly smooth or flat. When two surfaces are
applied to each other under pressure, they are only in contact at certain points or
over small surfaces. In practice, the actual contact surface is limited to areas
where pressure is applied by the bolts.

Connections to busbars must be designed to achieve minimum contact
resistance.

Situation A: For busbars, there are several possibilities to consider

In case of extension or change in direction of a busbar at constant current and
section, we recommend total overlap over the width of the bar to ensure
optimum heat transfer.

Aluminium bars: This must be applied for the connections to the Aluminium bars
(Alu-Alu or Cu to Alu).
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For the 1600 A with 2 rails, both rails must to be covered by connecting links (Cu
or Alu).

Situation B: "T" connection with smaller current derivation

For the junction of a secondary distribution busbar from the main busbar
(l.secondary < I.main), with a smaller current and section, the minimum
overlapping distance to apply is 5 times the thickness of the secondary bar;
beyond 6, the gain in efficacy is not significant.

Example
For a bar of thickness 5 mm, the minimum overlap will be 25 mm. For a bar of
thickness 10 mm, the minimum overlap will be 50 mm.

However, the number and size of mounting bolts must also be considered and
this often results in exceeding this constraint.
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Bolt quality

The quadro evo system has been certified to international standard

IEC / EN IEC 61439-1 / -2 with bolts in zinc-coated white steel ZN8/C/Fe. Nuts
and bolts of minimum quality 8.8 are obligatory.

The 1+ digit corresponds to 1/10 of the value of the minimum tensile strength in
N per mm?, i.e. 800 N/mm? for class 8.

The product of the 1=t and 2 digits of the class gives the minimum elastic limit in
N per mm?, i.e. 640 N/mm?2.

Below are our assembly recommendations to follow between 2 copper pieces to
ensure good electrical contact.

—_—)

B

The length of the bolt must be calculated in view of the stacking of parts,
washers and nut. The bolt must protrude by at least 2 threads after assembly.

We recommend the exclusive use of serrated conical washers CS in zinc-coated
white steel ZN8/C/Fe in accordance with standard NFE 25-511, commonly called
contact washers. These washers are to be placed on either side of the assembly.

S

\

A
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Z
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Contact washers are designed to achieve an assembly under elastic pre-stress,
significantly reducing risks of accidental loosening. Contact washers are ideal for
applications where there are vibrations and temperature variations.

The conical shape and striations make the bolt resistant to loosening while
avoiding damage to the part.

Tightening torque

The tightening torque depends on the quality of the bolts and the tightening
method (torque wrench, pneumatic driver, impact wrench etc.)

Below are our recommendations for tightening torques with large thread steel

bolts, class 8.8. Tightening is exclusively by torque wrench without prior
lubrication.

68
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Table only valid for assembling copper parts with each other. For connection and
tightening on the switchgear, refer to the relevant product info.

Assembly with contact washers on either side, and tightening torque not
exceeding 75 % of the elastic limit of the bolt.

Nominal ISO bolt  Pitch [mm] | Through hole diameter Recommended tighten-

diameter min. - max. [mm] ing torque [Nm]
M6 1 6.4-7 11

M8 1.25 84-9 22

M10 1.5 10.5 - 11 40

M12 1.75 13-13.5 70

M14* 2 15-155 110

M16 2 17-17.5 165

M18* 25 19-20 245

M20 2.5 21-22 340

* Very seldom used threads (to avoid if possible)

Colour marking

After tightening to the required torque, colour marking is to be applied to the nut
and visible threads of the bolt to enable any loosening to be detected.

N.B.: Bolts are for one-time use and when dismantling an assembly that has
previously been tightened to torque, all the nuts, bolts and washers are to be
replaced.

For information, if bolts are reused the tightening force is reduced, resulting in a
loss of 15 % on second tightening. After the sixth tightening, this results in a loss
of over 50 %.

When putting together the various assemblies and joint pieces, it is essential to
respect these 2 conditions:

- Use enough bolts to distribute and guarantee the pressure and contact
surface between parts,

- Ensure that the permissible current per bolt is compatible with the
application.
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Maximum current per bolt

Connection between 2 busbars

Nominal ISO Maximum cur- | Maximum cur- | Maximum cur- Maximum cur-

bolt diameter rent per bolt [A] rent for 2 bolts | rent for 3 bolts ' rent for 4 bolts
[A] [A] [A]

M6 160 315 630 /

M8 250 630 800 1000

M10 500 1000 1600 /

M12 630 1250 2000 /

Connection between 4 busbars (2 busbars in // per conductor)
77—

M6 250 630 1000 /

M8 500 1000 1250 1600
M10 800 1250 2000 2500
M12 1000 1600 2500 3200

Connection between 6 or 8 busbars (3 or 4 busbars in // per conductor)

o IeT—
ZZZZZ2 77771
- .
M10 1000 1600 2500 3200
M12 1250 2000 3200 4000

Aluminium busbars and Hammerhead screw

Nominal ISO bolt | Pitch [mm] | Through hole diameter | Recommended tighten-
diameter min. - max. [mm] ing torque [Nm]

M8 1.25 8.4-9 20
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Assembly recommendations for copper bars

Connections

Busbar connection:
copper / copper or Al / Al

(not mixed copper / Al un-
less the Al is tinned)

Busbar connection:

Horizontal to vertical,
copper / copper

Up to 1600 A

Copper spacer:

g:—l ws - =

Busbar connection:

Horizontal to vertical,
copper / copper

Up to 1600 A

Flexible bar and copper bar

Assembly

|

Hexagonal bolt class
8.8

Contact washer (CS)
Busbar

Busbar

Contact washer (CS)
Hexagonal nut class
8.8

Hexagonal bolt class
8.8 M10

Contact washer (CS)
M10

Flat washer M10
Copper spacer (see
drawing)

Isolated bar or cable
lugs with hole for M10
screws

Main busbar
Copper spacer (see
drawing)

Contact washer (CS)
M10

Hexagonal screws
class 8.8 M10
Hexagonal screws
class 8.8 M10
Contact washer (CS)
M10

Corner connection
Main busbar

Clamp connector
Contact washer (CS)
M10

Hexagonal nut M10
Hexagonal bolt class
8.8

Contact washer (CS)
Flat washer = 2 mm
Flexible busbar
Busbar

(Flexible busbar)
(Flat washer = 2 mm)
Contact washer (CS)
Hexagonal nut class
8.8
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Connections

Flexible bar and equipment
(connection on terminals of
devices)

Copper bar and equipment
(connection on terminals of
devices)

Assembly

Bolt and washer supp-
lied with the product
Flat washer = 2 mm
Flexible busbar
Copper busbar

Nut

Bolt and washer supp-
lied with the product
Busbar

Nut

72
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Assembly recommendations for aluminium bars

Connections Assembly

- Hexagonal bolt class
8.8

- Contact washer

- Flat washer =2 mm

- Flexible busbar

- Square copper washer

- Hammerhead screws

- Aluminium busbar

- Hexagonal bolt class
8.8

- Contact washer

- Flat washer =2 mm

- Cable lug

- Square or round cop-
per washer

- Hammerhead screws

- Aluminium busbar

All = 2000 A - Use both tracks for

connections

Flexible bar and aluminium
profile

Cable and aluminium profile

“ .l
|
|

Characteristics of PVC-insulated flexible copper bars

- Operating voltage: 1000 VAC
- Operating temperature of -25 to +105 °C
- Insulation thickness: 1.65 mm minimum

Tools required

To cut the bar, use a tool that is intended for the right kind of material
(@aluminium / copper) and material thickness. The cutting tool has to be
sharpened and must not deform nor warp the bar. Temperature rises should be
minimized.

» Make sure the work area is clean.

Sawing generates swarfs that can be projected in the surrounding area.
Swarfs may be distributed by shoes and clothes

» Itis recommended to do this working stage off-site the cabling
workshop
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Installation

Use a fastening that directs the saw perpendicular to the workpiece and that
fixes the workpiece well in place.

A holder fitted with rollers is used to bring the bar opposite the cutting tool. A
second holder with a ruler can be used to measure the desired length. The
surface of the bar must not be deformed.

Cut the bar at 90° to the surface to achieve a constant alignment of holes by
punching and to avoid an incorrect alignment of the bars during the installation
procedure.

If you follow the above-mentioned points, it is easier to assemble the screw
connections.

Bars must be cut by starting with the side of the copper contact track. After
sawing, check that there are no flashes or alterations on the copper contact
track.

Remove flashes after cutting
— | . B |

Contact surfaces must be clean

I | L | [

S \VAVAVAWAV/ S R I —

Cleaning
Deburr by removing any flashes that have arisen during the sawing work.

If the copper contact surfaces are oxidized, it is recommended to clean them
using a micro-abrasive cloth.

Copper connection

The values for design verified configurations have been validated after tests on
the quadro evo system at an ambient temperature of 35 °C.

For ease of installation and of compliance with IP XXB, we strongly recommend
the use of insulated flexible busbars up to 630 A.

Advantages of the flexible busbar compared to cable:

- Better heat dissipation and better exchange surface

- Quick to install

- No lugs to crimp, less heating

- Requires less space than cables

- Greater mechanical strength in the event of short circuit
- Better appearance of the connected switchgear

Beyond 630 A, switchgear must be supplied via rigid copperbar for better
mechanical strength of the assembly.
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For design verified configurations, the copper connections design is strictly
defined and must be manufactured following the drawings provided. The
drawings can be downloaded from the design software HagerCAD, each
configuration drawing consists of a layout for the assembly and detailed parts
drawings to bend the copper accordingly.

» Observe the User Instruction(s) leaflets provided with the equipment.
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Design verified configurations have been tested with plain unperforated copper
bars. The dimensions of the copper is linked to the type of device, rated current,
main busbar material and other criteria, details listed in the drawings. Some
representative examples are given below.

S| v e1aun; ioBey

MOTIG ONI 1MH Y009I

BO¥ ¢ SNOTLDINKOD ¥3dd0D v rvv

000850897
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3.4.2 Mounting and fixation
Bus bar positioning

The main busbar can be installed horizontally, in the top, center or bottom of the
enclosure.

The transfer busbar used in vertical orientation can be installed left, right hand
side of the enclosure, and also in the rear of the cell.

The interphase distance and the position of the bars need to be installed
according to the nominal current of the main busbar, short circuit current and
available space in the enclosure.

Bars up to 1600 A can be installed in enclosures with depth of 400 and 600 mm.
Busbars bigger than 1600 A need 800 mm deep enclosures, and interphase
distance of 125 / 150 mm. Distance A should be considered from the front of the
enclosure, to ensure the correct position for the connection links to fit exactly as
provided on the drawings of hager.

Depth of Busbar Busbar Distance "A" Distance "A" | Interphase

enclosure | material holder horizontal vertical distance "B" Uptol,
400 mm Cu5mm uC825BB 39 39 70 1000 A
600 mm Cu5mm uc825BB 114 119 100 1000 A
800 mm Cu5mm ucs25BB 114 119 100 1000 A
400 mm Cu10mm UC8110BB 39 39 70 1600 A
600 mm Cu10mm | UC8110BB 114 124 100 1600 A
800 mm Cu10mm UC8110BB 114 124 100 1600 A
800 mm Cu10mm UC8210BB 159 169 125 2000 A
800 mm Cu10mm UC8310BB 149 159 150 4000 A
400 mm Al UC825BB 44 44 70 2000 A
600 mm Al ucs25BB 119 119 100 2000 A
800 mm Al ucs25BB 119 119 100 2000 A
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Cu Bars

Front ght g o hyt it oot 0t iy Back

b

Cu Bars 10 mm dimensions

S o

ol T

Front Back

J
BT ]
A

Position Item + ltem z ln max. A B C D

Horizontal ' UC300BB UC8110BB 300 mm | 1600 A 39 mm 70 mm 130 mm | 130 mm
Horizontal ' UC500BB  UC8110BB 500 mm | 1600 A 114mm 100mm 170mm 180 mm
Horizontal uUC700BB uCs210BB 700 mm 2000 A 159 mm | 125mm 120 mm | 200 mm
Horizontal uUC700BB uCs8310BB 700 mm 4000 A 149 mm 150 mm 150 mm | 250 mm

Vertical UC300BB | UC8110BB 300 mm 1600 A 39 mm 70 mm 130 mm | 130 mm
Vertical UC500BB | UC8110BB 500 mm 1600 A 124mm 100mm |[170mm | 180 mm
Vertical UC700BB  UC8210BB 700 mm 2000 A 169 mm 125mm 120mm 200 mm
Vertical UC700BB  UC8310BB 700 mm 4000 A 159 mm 150 mm 150 mm | 250 mm
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Al Bars

Position Item + Item V4 I, max. A B C D
Horizontal /  UC300BB ucC825BB 300 mm 1600 A 44 mm 70 mm 130 mm 130 mm
Vertical

Horizontal /  UC500BB ucC825BB 500 mm 1600 A 119 mm 100 mm 170 mm 180 mm
Vertical

Horizontal /  UC700BB ucC825BB 700 mm 2000 A 119 mm 100 mm 170 mm 180 mm
Vertical
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34.3 Copper busbar

Copper busbar selection for currents up to 1600 A - without holes

Installation Up to 1600 A

Permissible current* IP30, IP31  [A] 500 630 800 1000 1250 1600
Enclosure depth:

400 /600 /800 mm IP43, IP55 [A] 500 630 800 1000 1250 1600
Size of bars [mm]  50x5 63 x5 80x5  100x5 80x10 [ 120x10
Number of bars per phase 1 1 1 1 1 1

*) for an ambient temperature of 35 °C around the switchboard

Copper busbar selection for currents up to 4000 A - without holes

Installation Up to 4000 A

Permissible current* IP30, IP31 | [A] 2000 2500 3200 4000
Enclosure depth: 800mm  |p43, P55 [A] 1700 2125 2720 3400
Size of bars [mm] 80x 10 100 x 10 100x 10 120x 10
Number of bars per phase 2 2 3 3

*) for an ambient temperature of 35 °C around the switchboard
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Busbar support placement

B Distance between supports

Main busbar and secondary distribution busbar need to have the same
phase-to-phase distance!

The busbars configurations presented in the next pages show a growing phase
to phase distance with the depth of the enclosure.

It is possible to use the phase-to-phase distance of the depth 400 mm and
mount the busbars in the enclosures of depth 600 mm and 800 mm in order to
free up space at the rear of the cabinet.
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3.4.3.1 Copper busbars - Technical data for main and secondary busbars
Technical data for depth D = 400 mm

IP31 IP55 Enclosure Cross Section ) lew Bmax. C min.
depth D [mm] [mm x mm] x Quantity 1s/kA [mm] [mm]
500 500 400 50 x 50 x 1 40 225 70
500 500 400 50 x 50 x 1 35 225 70
500 500 400 50 x 50 x 1 30 225 70
500 500 400 50 x 50 x 1 25 275 70
500 500 400 50 x50 x 1 15 475 70
630 630 400 63 x5x1 52 225 70
630 630 400 63 x5x1 40 225 70
630 630 400 63 x5x1 35 225 70
630 630 400 63 x5x1 30 250 70
630 630 400 63x5x2 25 300 70
630 630 400 63 x5x1 15 525 70
800 800 400 80x5x1 65 225 70
800 800 400 80x5x1 52 225 70
800 800 400 80x5x1 40 225 70
800 800 400 80x5x1 35 250 70
800 800 400 80x5x1 30 300 70
800 800 400 80x5x1 25 350 70
800 800 400 80x5x1 15 600 70
1000 1000 400 100 x5 x 1 65 225 70
1000 1000 400 100 x5 x 1 52 225 70
1000 1000 400 100 x5 x 1 40 250 70
1000 1000 400 100x5x 1 35 275 70
1000 1000 400 100 x5 x 1 30 325 70
1000 1000 400 100 x5 x 1 25 400 70
1000 1000 400 100 x5 x 1 15 675 70
1250 1250 400 80x10x1 85 225 70
1250 1250 400 80x10x 1 75 225 70
1250 1250 400 80x10x1 70 250 70
1250 1250 400 80x10x1 65 275 70
1250 1250 400 80x10x1 52 350 70
1250 1250 400 80x10x1 40 450 70
1250 1250 400 80x10x1 35 500 70
1250 1250 400 80x10x1 30 600 70
1250 1250 400 80x10x1 25 725 70
1250 1250 400 80x10x1 15 850 70
1600 1600 400 120x 10 x 1 85 225 70
1600 1600 400 120x 10 x 1 75 275 70
1600 1600 400 120 x 10 x 1 70 300 70
1600 1600 400 120 x 10 x 1 65 325 70
1600 1600 400 120x 10 x 1 52 425 70
1600 1600 400 120 x 10 x 1 40 550 70
1600 1600 400 120x 10 x 1 35 625 70
1600 1600 400 120 x 10 x 1 30 725 70
1600 1600 400 120x 10 x 1 25 850 70
1600 1600 400 120 x 10 x 1 15 850 70
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Technical data for depth D = 600 mm

IP31 IP55 Enclosure Cross Section ) lew B max. | C min.
depth D [mm] [mm x mm] x Quantity 1s/kA [mm] [mm]
630 630 600 63 x5x 1 52 225 100
630 630 600 63 x5x 1 40 250 100
630 630 600 63 x5x 1 35 300 100
630 630 600 63 x5x 1 30 35 100
630 630 600 63x5x2 25 427 100
630 630 600 63 x5x 1 15 700 100
800 800 600 80x5x 1 65 225 100
800 800 600 80x5x 1 52 225 100
800 800 600 80x5x1 40 300 100
800 800 600 80x5x1 35 325 100
800 800 600 80x5x1 30 400 100
800 800 600 80x5x 1 25 475 100
800 800 600 80x5x 1 15 800 100
1000 1000 600 100 x5 x 1 85 225 100
1000 1000 600 100 x5 x 1 75 225 100
1000 1000 600 100 x5 x 1 70 225 100
1000 1000 600 100 x5 x 1 65 225 100
1000 1000 600 100x5x 1 52 250 100
1000 1000 600 100 x5 x 1 40 325 100
1000 1000 600 100 x5 x 1 35 375 100
1000 1000 600 100x5x 1 30 450 100
1000 1000 600 100x5x 1 25 525 100
1000 1000 600 100x5x 1 15 850 100
1250 1250 600 80x 10 x 1 85 300 100
1250 1250 600 80x 10 x 1 75 325 100
1250 1250 600 80x 10 x 1 70 325 100
1250 1250 600 80x 10 x 1 65 375 100
1250 1250 600 80x 10 x 1 52 450 100
1250 1250 600 80x 10 x 1 40 600 100
1250 1250 600 80x 10 x 1 35 675 100
1250 1250 600 80x 10 x 1 30 800 100
1250 1250 600 80x 10 x 1 25 850 100
1250 1250 600 80x 10 x 1 15 850 100
1600 1600 600 120x 10 x 1 85 350 100
1600 1600 600 120x 10 x 1 75 375 100
1600 1600 600 120x 10 x 1 70 375 100
1600 1600 600 120x 10 x 1 65 450 100
1600 1600 600 120x 10 x 1 52 575 100
1600 1600 600 120x 10 x 1 40 725 100
1600 1600 600 120x 10 x 1 35 850 100
1600 1600 600 120x 10 x 1 30 850 100
1600 1600 600 120x 10 x 1 25 850 100
1600 1600 600 120x 10 x 1 15 850 100
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Technical data for depth D = 600 mm

IP31 IP55 Enclosure Cross Section ) lew B max. | C min.
depth D [mm] [mm x mm] x Quantity 1s/kA [mm] [mm]
2000 1700 800 80x10x2 85 325 125
2000 1700 800 80x10x2 75 325 125
2000 1700 800 80x10x2 70 350 125
2000 1700 800 80x10x2 65 375 125
2000 1700 800 80x10x2 52 475 125
2000 1700 800 80x10x2 40 625 125
2000 1700 800 80x10x2 35 700 125
2000 1700 800 80x10x2 30 825 125
2000 1700 800 80x10x2 25 850 125
2000 1700 800 80x10x2 15 850 125
2500 2125 800 100 x 10 x 2 85 350 150
2500 2125 800 100x 10 x 2 75 375 150
2500 2125 800 100x 10 x 2 70 375 150
2500 2125 800 100 x 10 x 2 65 450 150
2500 2125 800 100 x 10 x 2 52 575 150
2500 2125 800 100 x 10 x 2 40 725 150
2500 2125 800 100x 10 x 2 35 850 150
2500 2125 800 100x 10 x 2 30 850 150
2500 2125 800 100 x 10 x 2 25 850 150
2500 2125 800 100 x 10 x 2 15 850 150
3200 2720 800 100x10x 3 85 400 150
3200 2720 800 100x10x 3 75 475 150
3200 2720 800 100x10x 3 70 475 150
3200 2720 800 100x10x 3 65 550 150
3200 2720 800 100x10x 3 52 675 150
3200 2720 800 100x10x 3 40 850 150
3200 2720 800 100x10x 3 35 850 150
3200 2720 800 100x10x 3 30 850 150
3200 2720 800 100x10x 3 25 850 150
3200 2720 800 100x10x 3 15 850 150
4000 3400 800 120x10x 3 85 400 150
4000 3400 800 120x10x 3 75 525 150
4000 3400 800 120x10x 3 70 575 150
4000 3400 800 120x10x 3 65 625 150
4000 3400 800 120x10x 3 52 775 150
4000 3400 800 120x10x 3 40 850 150
4000 3400 800 120x10x 3 35 850 150
4000 3400 800 120x10x 3 30 850 150
4000 3400 800 120x10x 3 25 850 150
4000 3400 800 120x10x 3 15 850 150
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344 Aluminium extruded busbar
Aluminium busbar selection for currents up to 2000 A

Aluminium busbars without holes

Installation [A] Up to 2000 A
Permissible current* IP30, IP31 | [A] 800 1250 2000
enclosure depth:

400 /600 /800 mm IP43, IP55 [A] 800 1250 2000
Size of bars

[mm]  50x18.5 60 x 18.5 100 x 18.5

Number of bars per phase 1 1 1

*) for an ambient temperature of 35 °C around the switchboard

Aluminium distribution busbars
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Busbar support placement

B Distance between supports

Main busbar and secondary distribution busbar need to have the same
phase-to-phase distance!

The busbars configurations presented in the next pages show a growing phase
to phase distance with the depth of the enclosure.

It is possible to use the phase-to-phase distance of the depth 400 mm and
mount the busbars in the enclosures of depth 600 mm and 800 mm in order to
free up space at the rear of the cabinet.
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3.4.4.1 Aluminium busbars - Technical data for main and secondary busbars
Technical data for depth D = 400 mm, 600 mm and 800 mm

Enclosure lew B max. C min.

P31 PS5 jepthD[mm] 1s/kA  [mm] [mm]
800 800 400 15 650 70
800 800 400 25 650 70
800 800 400 30 650 70
800 800 400 35 650 70
800 800 400 40 650 70
800 800 600/800 15 650 100
800 800 600/800 25 650 100
800 800 600/800 30 650 100
800 800 600/800 35 650 100
800 800 600/800 40 650 100
1250 1250 400 15 650 70
1250 1250 400 25 650 70
1250 1250 400 30 650 70
1250 1250 400 35 650 70
1250 1250 400 40 650 70
1250 1250 400 52 375 70
1250 1250  600/800 15 650 100
1250 1250  600/800 25 650 100
1250 1250  600/800 30 650 100
1250 1250  600/800 35 650 100
1250 1250  600/800 40 650 100
1250 1250  600/800 52 550 100
1600 1600 400 15 650 70
1600 1600 400 25 650 70
1600 1600 400 30 650 70
1600 1600 400 35 650 70
1600 1600 400 40 650 70
1600 1600 400 52 450 70
1600 1600 400 65 275 70
1600 1600 400 70 250 70
1600 1600  600/800 15 650 100
1600 1600  600/800 25 650 100
1600 1600  600/800 30 650 100
1600 1600  600/800 35 650 100
1600 1600  600/800 40 650 100
1600 1600  600/800 52 625 100
1600 1600  600/800 65 400 100
1600 1600  600/800 70 350 100
2000 1950 800 15 650 100
2000 1950 800 25 650 100
2000 1950 800 30 650 100
2000 1950 800 35 650 100
2000 1950 800 40 650 100
2000 1950 800 52 625 100
2000 1950 800 65 400 100
2000 1950 800 70 350 100
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3.4.5 Aluminium busbar accessories

Connection for flexibars & cables

- M8 hammerhead screws (held in place by spring-loaded ball), zinc plated
steel

- 2 lengths for 5 mm /10 mm thick copper

- Class: 8.8

- Torque: 20 Nm

- Supplied with M8 nut and anti vibration washer

uCc9825S Hammerhead screw, quadro.system M8 x 25 mm, 50Pz
uCc9840S Hammerhead screw, quadro.system M8 x 40 mm, 50Pz

If the hammerhead of the hammerhead screw is not aligned correctly
then the flexibar is not sufficiently affixed.

Risk of injury due to electric hazard, e.g. arc fault.

» Check that the hammerhead (T) screw is fully turned 90° and the
screw engages in the Aluminium T-slot profile.
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Multiple connection for cable up to 16mm?

It is possible to use connectors for multiple connections up to 7 x 63 A
connected directly to the busbar by the screws UC9825S.
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Connection of main and transfer aluminium busbar

k
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uC9800C Connection plate, quadro.system 800 A
UC9125C Connection plate, quadro.system 1250 A
uc9160C Connection plate, quadro.system 1600 A
uC9800T Derivation plate, quadro.system 800 A
UC9125T Derivation plate, quadro.system 1250 A

g b O N =
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Minimum distances of aluminium busbars

Type of connection Distance

Horizontal / Horizontal
—_———————————————

Vertical / Horizontal
dmin = 2 mm

92
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Connection between main copper and aluminium transfer busbar

In the case of derivation from main busbar in copper to a secondary distribution
busbar in aluminium, take care to interconnect all bars used per phase to the
aluminium profile. The spacers and connection parts needed can be produced
according to the drawings provided under the indicated part number in the chart.

Copper (main busbar)
Spacer

1
2
3 | Connection part
4

Aluminium (secondary distribution busbar)

1  Copper (main busbar)
Spacer

Connection part

AW N

Aluminium (secondary distribution busbar)

1 | Copper (main busbar)
2 | Connection part

3 Aluminium (secondary distribution busbar)
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Connection between copper and aluminium - 800 A

Material: copper Material: aluminium
Current: 800 A
Main busbar Secondary distribution busbar
E
£ S <
g § PR
< g < "3 - ~
~ b ~ O 3 ~
= 2 € ® 5 =
o 2 2o g 3 % | Connection part
a g s a3 E 5 s < | (drawing number) Spacer
500 @ 400 | 500 50x5x1 40 84 uc9800C No spacer needed
630 @ 400 @630 63 x5x1 52 1144 uc9800C No spacer needed
800 @ 400 @ 800 80x5x1 65 143 uc9o800C No spacer needed
1000 400 1000 100x5x1 65 143 uc9800C No spacer needed
1250 400 1250 80x10x1 85 187 7G8228000 No spacer needed
1600 400 1600 120x10x 1 85 187 7G8228000 No spacer needed
630 600 630 63 x5x1 52 1144 uc9o800C No spacer needed
800 @ 600 @800 80x5x1 65 143 ucC9800C No spacer needed
1000 600 1000 100x5x1 70 154 uc9800C No spacer needed
1250 600 1250 80x10x1 70 154 7G8228000 No spacer needed
1600 600 1600 120x10x 1 70 154 7G8228000 No spacer needed
2000 800 1700 80x10x2 70 154 7G8228000 7G8229000
2500 800 2125 100x10x2 70 154 7G8228000 7G8229000
3200 800 2720 100x10x3 70 154 7G8228000 7G8229000
4000 800 3400 120x10x3 70 154 7G8228000 7G8229000
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Connection between copper and aluminium - 1250 A

Material: copper Material: aluminium
Current: 1250 A
Main busbar Secondary distribution busbar
E
£ S <
g § PR
< g < "3 - ~
~ b ~ O S ~
= 2 E o 5 =
o 2 2o @ 3 % | Connection part
a g s a3 E 5 s < | (drawing number) Spacer
500 @ 400 @500 50x5x 1 40 84 X
630 | 400 @630 63 x5x1 52 | 1144 X
800 | 400 @ 800 80x5x1 65 143 X
1000 400 1000 100x5x1 65 143 X
1250 400 1250 80x10x1 85 187 7G8226000 No spacer needed
1600 400 1600 120x10x 1 85 187 7G8226000 No spacer needed
630 | 600 @630 63x5x1 52 | 1144 X
800 | 600 @800 80x5x1 65 143 X
1000 600 1000 100x5x1 70 154 X
1250 600 1250 80x10x1 70 154 7G8226000 No spacer needed
1600 600 1600 120x10x 1 70 154 7G8226000 No spacer needed
2000 800 1700 80x10x2 70 154 7G8226000 7G8227000
2500 800 2125 100x10x2 70 154 7G8226000 7G8227000
3200 800 2720 100x10x3 70 154 7G8226000 7G8227000
4000 800 3400 120x10x3 70 154 7G8226000 7G8227000
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Connection between copper and aluminium - 1600 A

Material: copper Material: aluminium
Current: 1600 A
Main busbar Secondary distribution busbar
£
£ S <
g § PR
< g < "3 - ~
~ b ~ Q ; ~
£ 2 E o L5 =
o 2 2o @ 3 % | Connection part
3 g s | 3 E 5 < < | (drawing number) Spacer
500 | 400 | 500 50x5x1 40 84 X
630 | 400 | 630 63x5x1 52 1144 X
800 | 400 | 800 80x5x1 65 143 X
1000 400 1000, 100x5x1 65 143 X
1250 400 1250 80x10x1 85 187 X
1600 400 1600 120x10x 1 85 187 7G8224000 No spacer needed
630 | 600 | 630 63x5x1 52 1144 X
800 | 600 | 800 80x5x1 65 143 X
1000 600 1000, 100x5x1 70 154 X
1250 600 1250 80x10x1 70 154 X
1600 600 1600 120x10x 1 70 154 7G8224000 No spacer needed
2000 800 1700 80x10x2 70 154 7G8224000 7G8225000
2500 800 2125 100x10x2 | 70 154 7G8224000 7G8225000
3200 800 2720 100x10x3 | 70 154 7G8224000 7G8225000
4000 800 | 3400 120x10x3 | 70 154 7G8224000 7G8225000
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Connection between copper link and aluminium - from 800 A to 2000 A

Example of connection up to 1600 A

- For 800 A /1000 A: The connection between the switch terminals and the
aluminum busbar system must be with single bar x phase

- For 1250 A/ 2000 A: The connection between the switch terminals and the
aluminum busbar system must be with double bars x phase completely
overlapped.

For more details, refer to the drawings of the design verified configuration.

Connection between main and transfer copper busbar

No special connection part between horizontal and vertical busbar is heeded;
Holes acc. rules in DIN 43673 (best practice).

TS Il 1L OQM0.00...O..
e innes80001000000000000000000000060
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3.5 Forms of internal separation

3.5.1 Separation parts
Internal separators (forms of separation)

Using different forms of separation within the Power Switchgear and Controlgear
Assembly (PSC), the switchboard can be divided up according to functions in
closed, protected spaces with different objectives:

- Protecting persons and functional units* from direct contact with dangerous
live parts, for which the protection rating must at least be equal to IP XXB***.

- Protecting equipment against the penetration of solid bodies; the protection
rating must at least be equal to IP 2X** (contact protection IPXXB and IP2X
are fulfilled if standard protection covers of quadro evo are used).

- Limiting as much as possible the effects of electric arc propagation.

- Facilitating and limiting the time required for maintenance operations on the
switchboard.

Separations are made using barriers or partitions which must be fixed securely
and have sufficient stability and durability to maintain the required protection
ratings and the appropriate separation between live parts.

Each manufacturer is free to develop these separations in metal or insulating
materials.

The main aim is to keep the electrical power available in the event of a fault or
when working on the switchboard.

In table 104, international standard IEC / EN IEC 61439-2 defines the separations
inside an assembly according to 4 types of form from 1 to 4, which are
subdivided into two groups a and b.

* Functional unit: part of an assembly containing the mechanical and electrical components,
including connecting devices, contributing to the performance of a single function.

** |P2 X: protects persons from access to dangerous parts with their fingers, and protects
equipment inside the enclosure from solid bodies of @ = 12.5 mm.

*** |P XXB: protects against insertion of fingers. The articulated test finger of @ 12 mm and

80 mm long must remain at a sufficient distance from the dangerous parts.

In case of main busbar located in the top or in the bottom of the enclosure, it can
be separated by a full size horizontal panel against other equipment.

Segregation horizontal full, 300x400 UC3040FUH
Segregation horizontal full, 300x600 UC3060FUH
Segregation horizontal full, 300x800 UC3080FUH
Segregation horizontal full, 350x400 UC3540FUH
Segregation horizontal full, 350x600 UC3560FUH
Segregation horizontal full, 350x800 UC3580FUH
Segregation horizontal full, 600x400 UC6040FUH
Segregation horizontal full, 600x600 UC6060FUH
Segregation horizontal full, 600x800 UC6080FUH
Segregation horizontal full, 800x400 UC8040FUH
Segregation horizontal full, 800x600 UC8060FUH
Segregation horizontal full, 800x800 UC8080FUH
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additional horizontal segregations are needed.

In case only front connection of devices is used, only the front part of the

segregation is needed.

In case of rear connection of devices, additionally the rear part of horizontal
segregation is needed. Alternatively a full size segregation may be used.

In case of main busbar located vertically on one side of the enclosure, it can be

Segregation frontal horizontal, L350
Segregation frontal horizontal, L600

Segregation frontal horizontal, L800

Segregation back horizontal, 350x400
Segregation back horizontal, 350x600
Segregation back horizontal, 350x800
Segregation back horizontal, 600x400
Segregation back horizontal, 600x600
Segregation back horizontal, 600x800
Segregation back horizontal, 800x400
Segregation back horizontal, 800x600
Segregation back horizontal, 800x800

separated by a vertical panel against other equipment.

Segregation lateral full, 100x400
Segregation lateral full, 100x600
Segregation lateral full, 100x800
Segregation lateral full, 150x400
Segregation lateral full, 150x600
Segregation lateral full, 150x800
Segregation lateral full, 200x400
Segregation lateral full, 200x600
Segregation lateral full, 200x800
Segregation lateral full, 300x400
Segregation lateral full, 300x600
Segregation lateral full, 300x800
Segregation lateral full, 400x400
Segregation lateral full, 400x600
Segregation lateral full, 400x800
Segregation lateral full, 600x400
Segregation lateral full, 600x600
Segregation lateral full, 600x800

UC350FH
UCG600FH
UCB800FH

UC3540BH
UC3560BH
UC3580BH
UC6040BH
UCG6060BH
UCG6080BH
uC8040BH
UC8060BH
UC8080BH

UC1040FUL
UC1060FUL
UC1080FUL
UC1540FUL
UC1560FUL
UC1580FUL
UC2040FUL
UC2060FUL
UC2080FUL
UC3040FUL
UC3060FUL
UC3080FUL
UC4040FUL
UC4060FUL
UC4080FUL
UC6040FUL
UC6060FUL
UC6080FUL
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In case only front connection of devices is used, only the front part of the
segregation is needed.

Segregation frontal lateral, H150 UC150FL
Segregation frontal lateral, H200 UC200FL
Segregation frontal lateral, H300 UC300FL
Segregation frontal lateral, H400 UC400FL
Segregation frontal lateral, H600 UCB600FL

In case of rear connection of devices, additionally the rear part of segregation is
needed. Alternatively a full size segregation may be used.

Segregation back lateral, 150x400 UC1540BL

Segregation back lateral, 150x600 UC1560BL

Segregation back lateral, 150x800 UC1560BL

Segregation back lateral, 200x400 UC2040BL

Segregation back lateral, 200x600 UC2060BL

r' Segregation back lateral, 200x800 UC2080BL
l_ Segregation back lateral, 300x400 UC3040BL
r Segregation back lateral, 300x600 UC3060BL
L Segregation back lateral, 300x800 UC3080BL
r Segregation back lateral, 400x400 UC4040BL
L Segregation back lateral, 400x600 UC4060BL
. Segregation back lateral, 400x800 uUC4080BL
228t Segregation back lateral, 600x400 UCB040BL
Segregation back lateral, 600x600 UC6060BL

Segregation back lateral, 600x800 UC6080BL

If only few rows of modular devices need to be installed in the incoming
compartment, the most economic solution to separate them from other parts of
the assembly is using a UC*FMDN housing.

Kit for segregation modular devices UCB6015FMDN
600x150
Kit for segregation modular devices UCB6020FMDN
600x200
Kit for segregation modular devices UC8015FMDN
800x150
Kit for segregation modular devices UC8020FMDN
800x200
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If the terminals of the MCCB type H1600 need to be separated from each other,
for Form 4, an additional horizontal panel is needed.

p— " Segregation back horizontal 1250/1600A UC1600BH

—

'—'——/— -
- / . Segregation back horizontal 800/1000A UC1000BH

—

To ensure touch protection against incoming terminals when front cover is
removed, the MCCB type H1600 needs an additional vertical panel.

—% Segregation vertical 1250/1600A uCc1600Vv

.! | s S ~"  Segregation vertical 800/1000A uc1000v

All Forms of segregation for the ACB can be achieved with the housings included
in this kit.

To separate the device from each other and achieve the degree of separation 3b
with devices PW1.

Horizontal segregation plate PW1 W350 UC3540FPWH1
Horizontal segregation plate PW1 W600 UC6040FPWH1
Horizontal segregation plate PW1 W800 UCB8040FPW1

Segregation plate ACB HW1, 3b dw UC6040DHWA1
600x400 mm

Segregation plate ACB HW1, 3b dw UC8040DHWA1
800x400 mm

Segregation plate ACB HW1, 3b fixed UC6040FHW1
600x400 mm

Segregation plate ACB HW1, 3b fixed UC8040FHWA
800x400 mm

Segregation plate ACB HW1, 4b dw UC80HDHWA1
800x400 mm

Segregation plate ACB HW1, 4b dw UC60HDHWA
600x400 mm

Segregation plate ACB HW1, 4b fixed UC80HFHWA1
800x400 mm

Segregation plate ACB HW1, 4b fixed UCB60HFHWA1
600x400 mm

Segregation plate ACB HW2, 3b dw UC6060DHW2
600x600 mm

Segregation plate ACB HW2, 3b dw UC8060DHW2
800x600 mm

Segregation plate ACB HW2, 3b fixed UCB6060FHW2
600x600 mm

Segregation plate ACB HW2, 3b fixed UC8060FHW2
800x600 mm

Segregation plate ACB HW2, 4b dw UCB0HDHW2
600x600 mm
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Segregation plate ACB HW2, 4b dw UC80HDHW?2
800x600 mm

Segregation plate ACB HW2, 4b fixed UC60HFHW2
600x600 mm

Segregation plate ACB HW2, 4b fixed UC80HFHW2
800x600 mm

Segregation plate ACB HW4, 3b fixed UC80DHW4
800x600

Segregation plate ACB HW4, 3b dw UC80FHW4
800x600 mm

Segregation plate ACB HW4, 4b fixed UC80HDHW4
800x600 mm

Segregation plate ACB HW4, 4b dw UC80HFHW4
800x600 mm

To ensure the segregation of the incoming cables when side / rear panels are
removed, additional vertical panels are needed.

Segregation vertical, 350x200 uUC3520V
Segregation vertical, 600x150 uce6015v
Segregation vertical, 600x200 uce6020Vv
Segregation vertical, 600x300 uCe6030V
Segregation vertical, 600x400 uC6040V
Segregation vertical, 600x600 uCe6060V
Segregation vertical, 800x150 uC8015v
Segregation vertical, 800x200 ucso20v
Segregation vertical, 800x300 uC8030v
Segregation vertical, 800x400 uCcs8040v
Segregation vertical, 800x600 uCs0e0v

To separate outgoing terminals of MCCBs for Form 4, small housings can be
added in the cable compartment.

Downstream 4B connection box, H200 ucC200CB
ﬁ Downstream 4B connection box, H300 UC300CB
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In case front and rear connections of devices are used in a mix, corner
segregations are needed.

Segregation back corner, H200 uC200C

\ Segregation back corner, H300 UC300C

.(

To ensure segregation of MCCB kits against rear access, some applications may
require UC*VD covers.

—_ Segregation vertical, W350 drilled UC350VD
8 ¥y Segregation vertical, W700 drilled uUCe600vD
, : Q ‘s Segregation vertical, W900 drilled uCs00vD
‘ : ! L:___.
§
Form 1
]

|
®

|
3
®

®

Busbars
Output unit
Terminals for external conductors

AW N =

Input unit
No internal separation
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Form 2
- HO -+ O
-+ HO + O
H HO O
O O
-+ HO + O
Form 2a Form 2b

Form 2a

- Separation between busbars and all the functional units.
- The terminals for external conductors are not separated from the busbars.

Form 2b

- Separation between busbars and all the functional units.
- The terminals for external conductors are separated from the busbars.

Incoming device

Incoming device is segregated by metal partitions to provide maximum
protection during maintenance or equipment substitution.

There is partitioning available for three-pole and four-pole equipment.

Example of partitioning for ACB (air circuit breaker).
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Busbars

quadro evo system presentation and overview

To produce a Form 2b in a quadro evo cabinet, both main and distribution
busbars must be physically separated from the terminals upstream and
downstream of the switchgear.

Our offer includes vertical and horizontal partitions that are fixed to the cabinet
structure to provide:

- IPXXB protecting rating,
- protection of persons,
- separation of the busbars from the functional units.

To avoid all risk of direct contact during maintenance, we recommend equipping
the upstream terminals of moulded case circuit breakers with terminal covers.

Horizontal partitions

200 0« 00 00

'l

-

-

J'OOOWOOOO w
.I

.I

® 1|

Lo L

To ensure maximum safety in the event of a short circuit on the busbars, the
horizontal partition must be at least 50 mm (side A) from the busbars.

This distance of 50 mm should also be observed to separate the horizontal
connection of the service entrance equipment from the main busbar.
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The height of the vertical partition must be minimum the height of the equipment

kit.
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quadro evo system presentation and overview

Modular form segregation

In case modular devices need to be installed in the incoming cell in combination
with ACBs, a special cover can be used to fulfil the separation of the DIN module

from busbars.

Sizes for 700 mm and 900 mm enclosures are available.

The height of the kit is 150 or 200 mm.

_’

Kit for modular devices, DIN rail, 150x350
Kit for modular devices, DIN rail, 150x600
Kit for modular devices, DIN rail, 150x800
Kit for modular devices, DIN rail, 200x600
Kit for modular devices, DIN rail, 200x800
Kit for modular devices, adjustable DIN rail, 200x350
Kit for modular devices, adjustable DIN rail, 200x600
Kit for modular devices, adjustable DIN rail, 200x800

Segregation for modular devices DIN rail 600x150
Segregation for modular devices DIN rail 800x150
Segregation for modular devices DIN rail 600x200
Segregation for modular devices DIN rail 800x200

i
UC1530MDN
UC1560MDN
UC1580MDN
UC2060MDN
UC2080MDN
UC2035AMD
UC2060AMD
UC2080AMD

UC6015FMDN
UC8015FMDN
UC6020FMDN
UC8020FMDN
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Form 3
-+ RO -+ RO
RO -+ HO
RO |l H Ho
O S
-+ HO -+ HO
Form 3a Form 3b

Form 3a

- Separation between busbars and all the functional units.
- Separation of all functional units from one another
- The terminals for external conductors are not separated from the busbars.

Form 3b

- Separation between busbars and all the functional units.
- Separation of all functional units from one another
- The terminals for external conductors are separated from the busbars.
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Segregation to Form 3
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Segregation to Form 3 of MCCBs is done by the standard horizontal segregation

plates, installed between each MCCB kit. Take into consideration the connection

109

type of the device, front or rear. Rear connections need a full segregation, also

behind the kit’'s mounting plate.
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Form 4
H O - HO
H O - HO
O ] H RO
O O
H O -+ HO
Form 4a Form 4b

Form 4a

- Separation of busbars from all functional units.

- Separation of all functional units from one another

- Separation of all external conductors from the busbar.

- No separation of all external conductors from the related functional unit.
- The terminals for external conductors are separated from the busbars.

- Separation of all terminals for external conductors from one another.

Form 4b

- Separation of busbars from all functional units.

- Separation of all functional units from one another.

- Separation of all external conductors from the busbar.

- Separation of all external conductors from the functional units.

- The terminals for external conductors are separated from the busbars.
- Separation of all terminals for external conductors from one another.
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quadro evo system presentation and overview

Segregation to Form 4

Segregation to Form 4 of MCCBs is done by standard lateral segregation plates,
installed between each MCCB and the cable compartment, to ensure the
separation of incoming and outgoing terminals. Terminals have to be separated
from each other by additional barriers in the cable compartment.
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3.6 Types of functional units

3.6.1 Mobility index

Types of functional units connections

The electrical connections of the functional units in the assemblies can be
denoted by a combination of three letters forming the mobility index:

- the first letter denotes the type of electrical connection of the main incoming
circuit (upstream),

- the second letter denotes the type of electrical connection in the main feed
circuit (downstream),

- the third letter denotes the type of electrical connection in the auxiliary
circuits.

The following letters must be used:

Letter Type of connection Symbol Selection control

F Fixed: No

- bolted connection, requires a tool
for connection

O

D Disconnectable:

- connection that is connected or
disconnected by hand without a
tool

w Withdrawable:

- connection that is connected or
disconnected by placing the func-
tional unit in the connected or
isolated position while it remains
mechanically connected to the
cabinet

No

P

Yes

o)
T
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3.7 Functional units

3.7.1 Circuit breaker kit product codes
Product codes

See below for summary tables of mounting kits for circuit breaker integration in
enclosures.

The kit widths shown are for the usable internal width of the enclosure,

(W -100 mm).
For example, a 450 mm enclosure requires a kit width of 450 - 100 = 350 mm.
MCCB Code summary
uc | 2 | 6 | 4 . PN
Series | | | Modular width | Modular height | Type
Series I Modular width Modular Type
height
h3+ uc 1 160A 3 350 2 200 PN  Fix
2 250A 6 600 3 300 PRN  Fix+ Red
8 800 4 400 PIN  Mechanical In-
terlock
PMN Motorized
PDN  Multiple
PWN Draw-Out
PPN  Plug-in
h3+ uc 4 630A '3 350 3 300 P P Version N Fix
6 600 4 400 X X Version RN  Fix+ Red
8 800 6 600 IN Mechanical Inter-
lock
MN  Motorized
DN Multiple
WN  Draw-Out
PN Plug-in
h3 uc 1 160A 3 350 3 300 P X Version Fix
2 250A 6 600 4 400 X H Version R Fix+ Red
4 630A '8 800 6 600 X-H Xand H Version M Motorized
5 1000 A D Multiple
6 1600 A
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3.7.2 MCCB (Moulded Case Circuit Breaker)

Installation options

There are several system kits options available to install the same type of device
in the assembly.

The kit's reference code to be selected depends on:

- fixation method of the device
- fixed
plug-in
draw-out
- orientation of the device
horizontal mounting
vertical mounting
- operation of device
direct drive / rotary handle / external handle
interlocking mechanism
motor drive
size of the board
quantity of devices to be installed
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3.7.2.1
MCCB P160 - vertical

System kits references for fixation of MCCBs in the enclosure

In 25A-160 A
Orientation Vertical
Poles 3/4

Type of device P160 MCCB

Type of kit Fix (op. rotary & ext. handle)
Reference UC133PN UC163PN* UC183PN*
LS
No. of devices per kit 1 3 4
Height x width of kit [mm] 300 x 350 300 x 600 300 x 800
Class Il accessory UCO000XHP
Lateral segregation full size UC300FL
front
@ E 400 UC3040BL
o Lateral segregation = @ £
N o | 600 UC3060BL
£ back ° 7
E w .8 800 UC3080BL
s ) g 400 UC3040FUL
— . 3
b= Lateral segregation 2 = 600 UC3060FUL
4 full depth o3
5 5 g 800 UC3080FUL
@ g g 400 = UC3540FUH UC6040FUH UC8040FUH
Horizontal top / a £
bottom full depth § % 600 = UC3560FUH UC6060FUH UC8060FUH
w 3 800 | UC3580FUH UC6080FUH UC8080FUH
Horizontal top / full size UC350FH UC600FH UCB00FH
bottom front
) g g 400 UC3540BH UC6040BH UC8040BH
£ i A=}
£ Horizontaltop/ ' 8= g0 ycase0BH = UCG060BH ~ UCSO60BH
& | bottom back B
5 & 3 800 UC3580BH UC6080BH UC8080BH
g o g 400 | UCS3540FUH UC6040FUH UC8040FUH
@ i a &
g Horizontaltop/ ' Z-> g4y yc3560FUH = UCE060FUH  UCB06OFUH
o bottom full depth o7
@ w 8 800 = UCS3580FUH UC6080FUH UC8080FUH
Rear vertical full size N.A. uUC6030V ucso3ov
$ Terminal covers 3 poles HYS021H
§ (front connection) 4 poles HYS022H
‘= Phases KXB70LH
© | Terminal blocks
® Neutral KXB70NH
)
& (rear connection)  |n or out N.A. N.A. N.A.
* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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MCCB P160 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Class Il accessory

Lateral segregation

front full size
o g 400
8 Lateral segregation 2= 600
g back C B
5 5 g 800
i 2
c © € 400
e . 5 €
-'g Lateral segregation E = 600
3 full depth :Cj 4% 500
g °
@ o E 400
Horizontal top / 3 E
S < 600
bottom full depth B
58 800
Horizontal top / full size
bottom front
) p—
0 g E 400
] i 2 &
S Horizontal top / E = 600
L bottom back o7
E w8 800
- [i—
g Q £ 400
<) . 5 €
® Horizontal top / 2= 00
@ bottomfulldepth | G §
@ 58 800
Rear vertical full size
¥ Terminal covers 3 poles
§ (front connection) 4 poles
|.|=. Phases
© Terminal blocks
® Neutral
o
5, Segregation In and out
(rear connection) | |y or out

*

Zz Se

UC163PPN*

25A-160 A
Vertical
3/4
P160 MCCB
Plug-in
UC183PPN*

P

2
300 x 600

UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
uC6030V

N.A.
N.A.

3
300 x 800
UCO000XHP

UCB300FL

UC3040BL
UC3060BL
UC3080BL
UC3040FUL
UC3060FUL
UC3080FUL
UC8040FUH
UC8060FUH
UC8080FUH

UCB800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
uUCs8o030v
HYSO021H
HYS022H
KXB70LH
KXB70NH
N.A.
N.A.

ote: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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MCCB P160 - vertical

In 25A-160 A
Orientation Vertical
Poles 3/4
Type of device P160 MCCB
Type of kit Fixed; mechanical interlock
Reference UC163PIN* UC183PIN*
No. of devices per kit 2 3
Height x width of kit [mm] 300 x 600 300 x 800
Class Il accessory UCO000XHP
Lateral segregation full size UC300FL
front
o g 400 UC3040BL
. 3
8 Lateral segregation 8= 600 UC3060BL
£ back 8 s
E w 3 800 UC3080BL
s o g 400 UC3040FUL
— . 3
= | Lateral segregation 8= 600 UC3060FUL
2 full depth 05
> 5 g 800 UC3080FUL
)
@ 0 g 400 N.A. NA.
Horizontal top / o =
bottom full depth 5 £ °0° NA. NA.
58 800 N.A. N.A.
Horizontal top / .
bottom front full size N.A. N.A.
3 o g 400 N.A. N.A.
€ Horizontal top / 3 £
'
S bottom back § % 600 N.A. N.A.
.5 w .8 800 N.A. N.A.
A ©E 400 N.A. N.A.
© Horizontal top / RN
© bottom full depth 3 = 600 N.A. N.A.
@ S8 800 N.A. N.A.
Rear vertical full size N.A. N.A.
g Terminal covers 3 poles N.A.
§ (front connection) 4 poles NA.
"'c' Phases N.A.
o Terminal blocks
o Neutral N.A.
o
@ (rearconnection) |y o out N.A. N.A.
* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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MCCB P160 - horizontal

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Class Il accessory

Lateral segregation

front full size
o g 400
o Lateral segregation = 3 £
E back Tz :g 600
5 S S 800
c o E 400
2 Lateral segregation @ £
® greg & 'C 600
g full depth o
o &G g 800
@ o E 400
Hori 3 E
orizontal top / 2= 500
bottom full depth S =
o 2 800
Horizontal top / full size
bottom front
3 © E 400
. 3
€ Horizontal top / 2 E 600
© bottom back SE
5 58 800
S © E 400
9] ; 2 E
® Horizontal top / 2= 500
® bottomfulldepth = G §
@ S S 800
Rear vertical full size
¥ Terminal covers 3 poles
§ (front connection) | 4 poles
|.|=. Phases
© Terminal blocks
® Neutral
=)
% Segregation In and out
& (rear connection)  |n or out

25A-160 A

Horizontal

3/4

P160 MCCB

Fix (op. rotary & ext. handle)

UC162PN

1
200 x 600

UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
uUC6020V

UC200C
UC600VD

UC182PN

1
200 x 800
UCO000XHP

UC200FL

UC2040BL

UC2060BL

UC2080BL
UC2040FUL
UC2060FUL
UC2080FUL
UC8040FUH
UC8060FUH
UC8080FUH

UCB800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
UC6030V
HYSO021H
HYS022H
KXB70LH
KXB70NH
uc200C
uC8oovD

UC162PPN

| S

1
200 x 600

UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
uC8030v

N.A.
N.A.
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MCCB X160 - vertical

In 16 A-160 A
Orientation Vertical
Poles 3/4

Type of device X160 MCCB

Type of kit Fix (op. rotary & ext. handle)
Reference UC133Xx* UC163X* uc183x*
-
No. of devices per kit 2 (3P /4P) 5@BP)/4(4P) | 8(3P)/6 (4P)
Height x width of kit [mm] 300 x 350 300 x 600 300 x 800
Class Il accessory UCO000XHP
Lateral segregation full size UC300FL
front
© E 400 UC3040BL
o Lateral segregation @ £
N o | 600 UC3060BL
£ ack o7
E w 2 800 UC3080BL
s ) g 400 UC3040FUL
— . 3
% Lateral segregation 2= 600 UC3060FUL
2 full depth Tc’ 2
'g, w8 800 UC3080FUL
@ g g 400 = UC3540FUH UC6040FUH UC8040FUH
Horizontal top / a £
bottom full depth Tz % 600 = UC3560FUH UC6060FUH UC8060FUH
w 3 800 | UC3580FUH UC6080FUH UC8080FUH
Horizontal top / full size UC350FH UC600FH UCB00FH
bottom front
) g g 400 UC3540BH UC6040BH UC8040BH
£ i £
£ Horizontaltop/ ' 8= g ycase0BH = UCG060BH ~ UCSO60BH
& | bottom back o B
5 & 3 800 UC3580BH UC6080BH UC8080BH
g g g 400 = UC3540FUH UC6040FUH UC8040FUH
) i £
£, Horizontal top / 8°C 600 UC3560FUH = UC6060FUH  UCB060FUH
@ bottom full depth o7
@ w 8 800 | UCS3580FUH UC6080FUH UC8080FUH
Rear vertical full size N.A. uUC6030V uCcso3ov
g€ Terminal covers 3 Poles HYS021H
§ (front connection) 4 poles HYS022H
' Phases KXB70LH
6 Terminal blocks
5 Neutral KXB70NH
o
£ Segregation In and out N.A. N.A. N.A.
¢ (rearconnection) | op ot N.A. N.A. N.A.
* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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MCCB X160 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Class Il accessory

Lateral segregation

front full size
o g 400
. =}
8 Lateral segregation 8= 500
g back G g
5 I 8 800
2 2
c © £ 400
2 , S5 €
= | Lateral segregation 2= 600
2 full depth S
S &G g 800
@ © E 400
. 35 E
Horizontal top / 2= 500
bottom full depth S Z
H g 800
Horizontal top / full size
bottom front
Q2 —
O g E 400
£ i 3 E
£ Horizontal top / 3= 500
L | bottom back cx
§ 58 800
s © E | 400
o ] S £
© Horizontal top / 2= 00
© bottom full depth S :CEL
@ 5 g 800
Rear vertical full size
$ Terminal covers 3 poles
g (front connection) | 4 poles
u=. Phases
© Terminal blocks
® Neutral
o
5, Segregation In and out
& (rear connection) | or out

16 A-160 A
Vertical
3/4
X160 MCCB
N.A.

UC162XD* UC182XD*

T —

5 (3P)/ 4 (4P) 8 (3P)/ 6 (4P)

200 x 600 200 x 800
N.A.
UC200FL
UC2040BL
UC2060BL
UC2080BL
UC2040FUL
UC2060FUL
UC2080FUL
UC6040FUH UC8040FUH
UC6060FUH UC8060FUH
UC6080FUH UC8080FUH
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A.
N.A.
N.A.
N.A.
N.A. N.A.
N.A. N.A.
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MCCB X160 - horizontal

In 16 A-160 A
Orientation Horizontal

Poles 3/4

Type of device X160 MCCB

Type of kit Fix (op. rotary & ext. handle)
Reference uc162X

|

No. of devices per kit 1
Height x width of kit [mm] 200 x 600
Class Il accessory UCO000XHP
Lateral segregation full size UC200FL
front
@ E 400 UC2040BL
o Lateral segregation @ £
N S - 600 UC2060BL
£ ack o7
E w 3 800 uUC2080BL
s ) g 400 UC2040FUL
— . 3
4 full depth o3
5 &G g 800 UC2080FUL
@ © E 400 UCB040FUH
Horizontal top / § E 600 UCG060FUH
bottom full depth S =
w 3 800 UC6080FUH
Horizontal top / full size UC600FH
bottom front
® 2 g 400 UC6040BH
E i £
£ Horizontal top / 8= 600 UC6060BH
& | bottom back o B
5 52 800 UC6080BH
S ©E 400 UC6040FUH
£ | Horizontal top / 25 o0 UC6060FUH
® bottomfulldepth = G §
@ 58 800 UC6080FUH
Rear vertical full size uUCc6020vV
¥ Terminal covers 3 poles HYS021H
§ (front connection) 4 poles HYS022H
‘= Phases KXB70LH
© Terminal blocks
® Neutral KXB70NH
<)
% Segregation In and out UC200C
& (rear connection) | or out UC600VD
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MCCB P250 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference UC233PN

No. of devices per kit 1
Height x width of kit [mm] 300 x 350
Class Il accessory

Lateral segregation

front full size
o g 400
. =}
8 Igateral segregation 3 = 600
£ ack o7
5 S S 800
1 —
c © £ 400
2 Lateral segregation 3 £
® greg 8 = 600
4 full depth o3
5 5 g 800
@ ©E 400 UC3540FUH
Horizontal top / § E 500 | UC3560FUH
bottom full depth S =
w 3 800 UC3580FUH
Horizontal top / full size UC350FH
bottom front
® o g 400  UC3540BH
£ i £
£ Horizontal top / E = 600 UC3560BH
& | bottom back o7
5 w 3 800 UC3580BH
< © E 400 UC3540FUH
g Horizontal top / 3 £
o £
@ bottom full depth S = 600 | UC3560FUH
@ & 800 UC3580FUH
Rear vertical full size N.A.
§ Terminal covers 3 poles
§ (front connection) 4 poles
|.|=. Phases
© Terminal blocks
® Neutral
o
E’ Segregation In and out N.A.
&  (rear connection) In or out N.A.
*N

Fix (op.

40A-250 A

Vertical
3/4
P250 MCCB

rotary & ext. handle)

UC263PN*

300 x 600
UCO000XHP

UCSO00FL

UC3040BL

UC3060BL

UC3080BL
UC3040FUL
UC3060FUL
UC3080FUL
UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6030V
HYTO021H
HYTO022H
KX150NH
KXB150LH
N.A.
N.A.

UC283PN*

3
300 x 800

UC8040FUH
UC8060FUH
UC8080FUH

UC800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
uC8030v

N.A.
N.A.

ote: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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MCCB P250 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Class Il accessory

Lateral segregation

front full size
o g 400
. 3
8 Lateral segregation 8= 500
£ back o R
6 w 2 800
2 2
c © £ 400
2 , S5 €
= | Lateral segregation | @ = 600
o c
2 full depth B
S &G g 800
@ © E 400
. 5 E
Horizontal top / 2= 500
bottom full depth S Z
w 8 800
Horizontal top / full size
bottom front
Q —
O g E 400
£ i 2 £
£ Horizontal top / 3= 500
L | bottom back ox
.5 w .8 800
5 ©E 400
9] i 2 E
9 Horizontal top / 2= 500
© bottom full depth S :g
@ 5 g 800
Rear vertical full size
$ Terminal covers 3 poles
g (front connection) | 4 poles
u=. Phases
© Terminal blocks
® Neutral
o
5, Segregation In and out
& (rear connection) | or out
*N

40A-250 A

Vertical
3/4
P250 MCCB

Fix (op. rotary & ext. handle)

UC234PRN

1
400 x 350

UC3540FUH
UC3560FUH
UC3580FUH

UC350FH

UC3540BH
UC3560BH
UC3580BH
UC3540FUH
UC3560FUH
UC3580FUH
N.A.

N.A.
N.A.

UCO000XHP

UC400FL

UC4040BL

UC4060BL

UC4080BL
UC4040FUL
UC4060FUL
UC4080FUL

HYTO021H

HYTO022H

KX150NH
KXB150LH

UC264PRN*

400 x 600

UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6030V

N.A.
N.A.

ote: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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MCCB P250 - vertical

In
Orientation
Poles
Type of device
Type of kit
Reference UC263PPN*
No. of devices per kit 2
Height x width of kit [mm] 300 x 600
Class Il accessory
Lateral segregation full size
front
o g 400
8 Lateral segregation 3 = 600
back =
£ cs
s w 2 800
c © E 400
L . 5 €
%+  Lateral segregation 2 = 600
o O =
8 full depth o 5 500
o W
@ © E 400 UCB040FUH
Horizontal top / 25 500 UC6060FUH
bottom full depth T E
58 800 UC6080FUH
Horizontal top / full size UC600FH
bottom front
Q —
OE g E 400 UC6040BH
£ Horizontal top / D =
S bottom back § _% 600 UC6060BH
.5 w .8 800 UC6080BH
S ©E 400 UC6040FUH
® Horizontal top / 2 £
@ bottom full depth % '%_ 600 UC606OFUH
@ S 8 800 UC6080FUH
Rear vertical full size UC6030V
§ Terminal covers 3 poles
§ (front connection) 4 poles
':; Phases
© Terminal blocks
® Neutral
o
(rear connection) In or out N.A.

*

z Se

40A-250 A
Vertical
3/4
P250 MCCB
Plug-in
UC283PPN*
¥

3
300 x 800
UCO000XHP

UCB300FL

UC3040BL
UC3060BL
UC3080BL
UC3040FUL
UC3060FUL
UC3080FUL
UC8040FUH
UC8060FUH
UC8080FUH

UCB800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
UC8030v
HYTO021H
HYTO022H
KX150NH
KXB150LH
N.A.
N.A.

ote: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB P250 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit

Height x width of kit [mm]

Class Il accessory

Lateral segregation
front

Lateral segregation
back

Lateral segregation
full depth

Segregation Form 2b

Horizontal top /
bottom full depth

Horizontal top /
bottom front

Horizontal top /
bottom back

Horizontal top /
bottom full depth

Segregation Form 3b

Rear vertical

Terminal covers
(front connection)

Terminal blocks

Segregation
(rear connection)

gregation Form 4b

*

Zz Se

full size

Enclosure @ Enclosure

Enclosure
depth [mm] depth [mm] depth [mm]

_,,
=

Enclosure | Enclosure
depth [mm] depth [mm]

400
600
800
400
600
800
400
600
800

size

400
600
800
400
600
800

full size

3 poles
4 poles
Phases

Neutral

In and out

In or out

UC233PWN

1
300 x 350

UC3540FUH
UC3560FUH
UC3580FUH

UC350FH

UC3540BH
UC3560BH
UC3580BH
UC3540FUH
UC3560FUH
UC3580FUH
N.A.

N.A.
N.A.

40A-250 A

Vertical
3/4
P250 MCCB

Draw-out
UC263PWN*

1
300 x 600
UCO000XHP

UCB300FL

UC3040BL

UC3060BL

UC3080BL
UC3040FUL
UC3060FUL
UC3080FUL
UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6030V
HYTO021H
HYTO022H
KX150NH
KXB150LH
N.A.
N.A.

UC283PWN*

2
300 x 800

UC8040FUH
UC8060FUH
UC8080FUH

UC800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
UC8030v

N.A.
N.A.

ote: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB P250 - vertical

In 40A-250 A
Orientation Vertical
Poles 3/4
Type of device P250 MCCB
Type of kit Fixed; mechanical interlock
Reference UC263PIN* UC283PIN*
No. of devices per kit 2 3
Height x width of kit [mm] 300 x 600 300 x 800
Class Il accessory UCO000XHP
Lateral segregation full size UC300FL
front
o g 400 UC3040BL
. 3
8 Lateral segregation 8= 600 UC3060BL
£ back 8 s
E w 3 800 UC3080BL
s o g 400 UC3040FUL
— . 3
= | Lateral segregation 2= 600 UC3060FUL
2 full depth °B
5 5 g 800 UC3080FUL
@ 0 g 400 N.A. NA.
Horizontal top / o =
bottom full depth 5 £ °0° NA. NA.
58 800 N.A. N.A.
Horizontal top / .
bottom front full size N.A. N.A.
3 o g 400 N.A. N.A.
€ Horizontal top / 3 E
'
S bottom back § % 600 N.A. N.A.
.5 w .8 800 N.A. N.A.
< ©E 400 N.A. N.A.
& Horizontal top / 3 E
o A=
© bottom full depth 3 = 600 N.A. N.A.
@ S8 800 N.A. N.A.
Rear vertical full size N.A. N.A.
$ Terminal covers 3 poles N.A.
g (front connection) 4 poles N.A.
u=. Phases N.A.
© Terminal blocks
© Neutral N.A.
)
£ Segregation In and out N.A. N.A.
¢ (rear connection)  |n or out N.A. N.A.
* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB P250 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]

Class Il accessory

Lateral segregation
front

Lateral segregation
back

Lateral segregation
full depth

Segregation Form 2b

Horizontal top /
bottom full depth

Horizontal top /
bottom front

Horizontal top /
bottom back

Horizontal top /
bottom full depth

Segregation Form 3b

Rear vertical

Terminal covers
(front connection)

Terminal blocks

gregation Form 4b

Segregation
(rear connection)

*

z Se

full size

Enclosure | Enclosure

Enclosure
depth [mm] depth [mm] depth [mm]

_.,
=

Enclosure | Enclosure
depth [mm] depth [mm]

400
600
800
400
600
800
400
600
800

size

400
600
800
400
600
800

full size

3 poles
4 poles
Phases

Neutral

In and out

In or out

40A-250 A
Vertical
3/4
P250 MCCB
Motorized
UC263PMN* UC283PMN*
=
2 3
300 x 600 300 x 800
UCO000XHP
UCS300FL
UC3040BL
UC3060BL
UC3080BL
UC3040FUL
UC3060FUL
UC3080FUL
UC6040FUH UCB8040FUH
UC6060FUH UC8060FUH
UC6080FUH UC8080FUH
UC600FH UC800FH
UC6040BH UC8040BH
UC6060BH UC8060BH
UC6080BH UC8080BH
UC6040FUH UC8040FUH
UC6060FUH UC8060FUH
UC6080FUH UCB8080FUH
uC6030V ucCso3ov
HYTO21H
HYTO022H
KX150NH
KXB150LH
N.A. N.A.
N.A. N.A.

Multiple

UC263PDN*

3
300 x 600
N.A.

N.A.
N.A.
N.A.

N.A.

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
UC300C

UC600vVD

ote: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB P250 - horizontal

In 40A-250 A
Orientation Horizontal
Poles 3/4
Type of device P250 MCCB
Type of kit Fix (op. rotary & ext. handle) + RCD
Reference UC262PRN UC282PRN
| oS
No. of devices per kit 1 1
Height x width of kit [mm] 200 x 600 200 x 800
Class Il accessory UCO000XHP
Lateral segregation full size UC200FL
front
o) g 400 UC2040BL
. =}
8 Lateral segregation 8= 600 UC2060BL
£ back o7
E w8 800 UC2080BL
s ) g 400 UC2040FUL
— . 3
D full depth o B
o 52 800 UC2080FUL
@ g g 400 UC600FH UCS800FH
Horizontaltop/ 1 3= 444 UC6040BH UC8040BH
bottom full depth o7
w8 800 UC6060BH UC8060BH
Horizontal top / full size UC6080BH UC8080BH
bottom front
3 Q g 400 UC6040FUH UC8040FUH
£ i 23 L
§ Horizontaltop/ 1 8 = ¢ UC6060FUH UC8060FUH
L | bottom back B
5 i 3 800 UC6080FUH UCS8080FUH
g g g 400 UC3540FUH UC6040FUH
o ; £
g Horizontaltop/ 1 8 .= g4, UC3560FUH UC6060FUH
o bottom full depth =
@ T 3 800 UC3580FUH UC6080FUH
Rear vertical full size uUC6020V
§ Terminal covers 3 poles HYTO021H
g (front connection) 4 poles HYTO022H
' Phases KX150NH
© Terminal blocks
® Neutral KXB150LH
o
¢ (rear connection) |y or out UC600VD UC800VD
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quadro evo system presentation and overview

MCCB P250 - horizontal

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit

Height x width of kit [mm]

Class Il accessory

Lateral segregation

front full size
o g 400
. 3
8 Lateral segregation 8= 500
g back G g
5 I 8 800
2 2
c © £ 400
2 , S5 €
= | Lateral segregation 2= 600
2 full depth o7
GE;; w8 800
@ © E 400
. 35 E
Horizontal top / 2= 500
bottom full depth S Z
w8 800
Horizontal top / full size
bottom front
Q —
O g E 400
£ i =
£ Horizontal top / 3= 500
L | bottom back cx
§ 58 800
s © E | 400
o ) 5 £
© Horizontal top / 2= 00
© bottom full depth S :CEL
@ 5 g 800
Rear vertical full size
& Terminal covers 3 poles
g (front connection) 4 poles
' Phases
o6 Terminal blocks
5 Neutral
o
5, Segregation In and out
&  (rear connection) In or out

40A-250 A
Horizontal
3/4
P250 MCCB
Draw-out
UC262PWN

Plug-in
UC262PPN

1 1
200 x 600 200 x 800
UCO000XHP

UC200FL

UC2040BL
UC2060BL
UC2080BL
UC6040FUH
UC6060FUH
UC6080FUH
UC600FH
UC6040BH
UC6060BH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6020V
HYTO021H
HYTO022H
KX150NH
KXB150LH
UC200C
UC600VD
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quadro evo system presentation and overview

MCCB X250 / H250 - vertical

In 100 A-250A/40A-250 A
Orientation Vertical
Poles 3/4

Type of device X250 MCCB / H250 MCCB

Type of kit Fix (op. rotary & ext. handle)
Reference UC233XH UC263XH* UC283XH*
S
No. of devices per kit 1 2 3
Height x width of kit [mm] 300 x 350 300 x 600 300 x 800
Class Il accessory UCO000XHP
Lateral segregation full size UC300FL
front
© E 400 UC3040BL
o Lateral segregation @ £
N o | 600 UC3060BL
£ ack o7
E w 2 800 UC3080BL
s o E 400 UC3040FUL
— . 3
b= Lateral segregation 2 % 600 UC3060FUL
2 full depth o3
5 5 g 800 UC3080FUL
@ g g 400 = UC3540FUH UC6040FUH UC8040FUH
Horizontal top / a £
bottom full depth Tz %— 600 = UC3560FUH UC6060FUH UC8060FUH
w 3 800 | UC3580FUH UC6080FUH UC8080FUH
Horizontal top / full size UC350FH UC600FH UCB00FH
bottom front
) g g 400 UC3540BH UC6040BH UC8040BH
£ i £
£ Horizontaltop/ ' 8= g ycase0BH = UCG060BH ~ UCSO60BH
& | bottom back o B
5 & 3 800 UC3580BH UC6080BH UC8080BH
g g g 400 = UC3540FUH UC6040FUH UC8040FUH
) i £
£, Horizontal top / 8°C 600 UC3560FUH = UC6060FUH  UCB060FUH
@ bottom full depth o7
@ w 8 800 | UCS3580FUH UC6080FUH UC8080FUH
Rear vertical full size N.A. uUC6030V uCcso3ov
$ Terminal covers 3 poles HYS021H
§ (front connection) 4 poles HYS022H
‘= Phases KX150NH
© Terminal blocks
® Neutral KXB150LH
o
& (rear connection)  |n or out N.A. N.A. N.A.
* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB X250 / H250 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit

Height x width of kit [mm]

Class Il accessory

Lateral segregation

front full size
o g 400
. 3
8 Lateral segregation 8= 500
£ back o R
6 w 2 800
2 2
c © £ 400
2 , S5 €
= | Lateral segregation | @ = 600
o c
2 full depth B
S &G g 800
@ © E 400
. 5 E
Horizontal top / 2= 500
bottom full depth S Z
w 8 800
Horizontal top / full size
bottom front
Q —
O g E 400
£ i 2 £
£ Horizontal top / 3= 500
L | bottom back ox
.5 w .8 800
5 ©E 400
9] i 2 E
9 Horizontal top / 2= 500
© bottom full depth S :g
@ 5 g 800
Rear vertical full size
$ Terminal covers 3 poles
g (front connection) | 4 poles
u=. Phases
© Terminal blocks
® Neutral
o
5, Segregation In and out
& (rear connection) | or out
*N

100A-250A/40A-250 A

Vertical
3/4

X250 MCCB / H250 MCCB
Fix (op. rotary & ext. handle) + RCD

|-

UC234XHR

1
400 x 350

UC3540FUH
UC3560FUH
UC3580FUH

UC350FH

UC3540BH
UC3560BH
UC3580BH
UC3540FUH
UC3560FUH
UC3580FUH
N.A.

N.A.
N.A.

UCO000XHP

UC400FL

UC4040BL
UC4060BL
UC4080BL

UC4040FUL
UC4060FUL
UC4080FUL

HYTO021H

HYTO022H

KX150NH
KXB150LH

UC264XHR*

2
400 x 600

UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6030V

N.A.
N.A.

ote: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB X250 / H250 - horizontal

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Class Il accessory

Lateral segregation

front full size
o g 400
. 3
8 Lateral segregation 8= 500
£ back o R
6 w 2 800
2 2
c © £ 400
2 , S5 €
= | Lateral segregation | @ = 600
o c
2 full depth B
S &G g 800
@ © E 400
. 5 E
Horizontal top / 2= 500
bottom full depth S Z
w 8 800
Horizontal top / full size
bottom front
Q —
O g E 400
£ i 2 £
£ Horizontal top / 3= 500
L | bottom back ox
.5 w .8 800
5 ©E 400
9] i 2 E
9 Horizontal top / 2= 500
© bottom full depth S :g
@ 5 g 800
Rear vertical full size
$ Terminal covers 3 poles
g (front connection) | 4 poles
u=. Phases
© Terminal blocks
® Neutral
o
5, Segregation In and out
& (rear connection) | or out

100 A-250A/40A-250 A
Horizontal
3/4
X250 MCCB / H250 MCCB
Fix (op. rotary & ext. handle) + RCD
UC262XHR UC282XHR
.

1 1
200 x 600 200 x 800
UCO000XHP

UC200FL

UC2040BL
UC2060BL
UC2080BL
UC2040FUL
UC2060FUL
UC2080FUL
UC6040FUH UC8040FUH
UC6060FUH UC8060FUH
UC6080FUH UC8080FUH

UC350FH UC600FH

UC600FH
UC6040BH
UC6060BH
UC6080BH

UC6040FUH UC8040FUH
UC6060FUH UC8060FUH

uce6020vV

HYTO021H

HYTO022H

KX150NH
KXB150LH

uc200C
UC600VD

UCB800FH
UC8040BH
UC8060BH
UC8080BH

UC200C
UC800VD
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quadro evo system presentation and overview

MCCB P630 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]

Class Il accessory

Lateral segregation
front

Lateral segregation
back

Lateral segregation
full depth

Segregation Form 2b

Horizontal top /
bottom full depth

Horizontal top /
bottom front

Horizontal top /
bottom back

Horizontal top /
bottom full depth

Segregation Form 3b

Rear vertical

Terminal covers
(front connection)

Terminal blocks
up to 400 A

Terminal blocks
up to 630 A

Segregation Form 4b

Segregation
(rear connection)

full size

Enclosure | Enclosure @ Enclosure
depth [mm] depth [mm] depth [mm]

_.,
=

Enclosure = Enclosure
depth [mm] depth [mm]

400
600
800
400
600
800
400
600
800

size

400
600
800
400
600
800

full size

3 poles
4 poles
Phases
Neutral
Phases

Neutral

In and out

In or out

250 A-630A

Vertical
3/4
P630 MCCB

Fix (op. rotary & ext. handle)

UC434PN

1
400 x 350

UC3540FUH
UC3560FUH
UC3580FUH

UC350FH

UC3540BH
UC3560BH
UC3580BH
UC3540FUH
UC3560FUH
UC3580FUH
N.A.

2
2

N.A.
N.A.

UC464PN*
2

400 x 600
UCO000XHP

UC400FL

UC4040BL
UC4060BL
UC4080BL
UC4040FUL
UC4060FUL
UC4080FUL
UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
uC6040V
HYWO021H
HYWO022H
x KXB150LH
x KXB150NH
N.A.
N.A.
N.A.
N.A.

* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB P630 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Class Il accessory

Lateral segregation

front full size
o g 400
. 3
8 Lateral segregation 8= 500
£ back o R
6 w @ 800
2 2
g © £ 400
L . 5 €
= | Lateral segregation | @ = 600
o c
2 full depth B
S &G g 800
@ © E 400
. 5 E
Horizontal top / 2= 500
bottom full depth S Z
w 8 800
Horizontal top / full size
bottom front
Q —
Ot g E 400
£ i 2 £
£ Horizontal top / 3= 500
L | bottom back ox
.s w .8 800
5 ©E 400
®  Horizontal top / g £
s orizontal top 2= 600
o bottom full depth T E
@ 5 g 800
Rear vertical full size
Terminal covers 3 poles
2 (front connection) 4 poles
£
& Terminal blocks Phases
L
£ up to 400 A Neutral
E Terminal blocks Phases
£ upto630A Neutral
o
@
o | Segregation In and out
(rear connection) |y or out

250 A-630A

UC466PPN*

2
600 x 600

UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6060V

Vertical
3/4
P630 MCCB
Plug-in
UC486PPN*

3
600 x 800
UCO000XHP

UCG600FL

UC6040BL
UC6060BL
UC6080BL
UC6040FUL
UC6060FUL
UC6080FUL
UC8040FUH
UC8060FUH
UC8080FUH

UCB800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
UC8060v
HYWO021H
HYWO022H

2 x KXB150LH

2

N.A.
N.A.

x KXB150NH
N.A.
N.A.
N.A.
N.A.

* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB P630 - vertical

In 250 A-630 A
Orientation Vertical
Poles 3/4
Type of device P630 MCCB
Type of kit Fix (op. rotary & ext. handle) + RCD
Reference UC436PRN UC466PRN*
No. of devices per kit 1 2
Height x width of kit [mm] 600 x 350 600 x 600
Class Il accessory UCO000XHP
Lateral segregation full size UC600FL
front
© E 400 UC6040BL

o  Lateral segregation = @ £

Y o <~ 600 UC6060BL

£ back o7

E w 2 800 UC6080BL

s o g 400 UC6040FUL

— . 3

o)) = C

2 full depth o7

:',’ w8 800 UC6080FUL

@ g g 400 UC3540FUH UC6040FUH
Horizontaltop/ 1 3= 444 UC3560FUH UC6060FUH
bottom full depth o7

w8 800 UC3580FUH UC6080FUH

Horizontal top / full size UC350FH UC600FH
bottom front

a © €| 400 UC3540BH UC6040BH

€ Horizontal top / 2 £

o S - 600 UC3560BH UC6060BH

L | bottom back B

5 i 3 800 UC3580BH UC6080BH

g g g 400 UC3540FUH UC6040FUH

o ; £

g Horizontaltop/ 1 8 .= g4, UC3560FUH UCG060FUH

o bottom full depth =

@ T 3 800 UC3580FUH UC6080FUH
Rear vertical full size N.A. uUCce6060V
Terminal covers 3 poles HYWO021H

2 (front connection) 4 poles HYWO022H

§ Terminal blocks Phases 2 x KXB150LH

(s

c upto400A Neutral 2 x KXB150NH

K]

g Terminal blocks Phases N.A.

% up to 630 A Neutral N.A.

® Segregation In and out N.A. N.A.
(rear connection)  |n or out N.A. N.A.

* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB P630 - vertical

Segregation Form 2b

Segregation Form 3b

Segregation Form 4b

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit

Height x width of kit [mm]

Class Il accessory

Lateral segregation

front

Lateral segregation

back

Lateral segregation

full depth

Horizontal top /
bottom full depth

Horizontal top /
bottom front

Horizontal top /
bottom back

Horizontal top /
bottom full depth
Rear vertical

Terminal covers
(front connection)

Terminal blocks
up to 400 A

Terminal blocks
up to 630 A

Segregation
(rear connection)

full size

Enclosure @ Enclosure

Enclosure
depth [mm] depth [mm] depth [mm]

_,,
=

Enclosure | Enclosure
depth [mm] depth [mm]

400
600
800
400
600
800
400
600
800

size

400
600
800
400
600
800

full size

3 poles
4 poles
Phases
Neutral
Phases

Neutral

In and out

In or out

UC436PWN

1
600 x 350

UC3540FUH
UC3560FUH
UC3580FUH

UC350FH

UC3540BH
UC3560BH
UC3580BH
UC3540FUH
UC3560FUH
UC3580FUH
N.A.

N.A.
N.A.

250 A-630 A
Vertical
3/4
P630 MCCB
Draw-out
UC466PWN

B
=l

1
600 x 600
UCO000XHP

UCG600FL

UC6040BL

UC6060BL

UC6080BL
UC6040FUL
UC6060FUL
UC6080FUL
UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6060V
HYWO021H
HYWO022H
2 x KXB150LH
2 x KXB150NH
N.A.
N.A.
N.A.
N.A.

UC486PWN*

2
600 x 800

UC8040FUH
UC8060FUH
UC8080FUH

UC800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
uCc8060v

N.A.
N.A.

* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB P630 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]

Class Il accessory

Lateral segregation
front

Lateral segregation
back

Lateral segregation
full depth

Segregation Form 2b

Horizontal top /
bottom full depth

Horizontal top /
bottom front

Horizontal top /
bottom back

Horizontal top /
bottom full depth

Segregation Form 3b

Rear vertical

Terminal covers
(front connection)

Terminal blocks
up to 400 A

Terminal blocks
up to 630 A

Segregation Form 4b

Segregation
(rear connection)

full size

Enclosure | Enclosure @ Enclosure
depth [mm] depth [mm] depth [mm]

_.,
=

Enclosure = Enclosure
depth [mm] depth [mm]

400
600
800
400
600
800
400
600
800

size

400
600
800
400
600
800

full size

3 poles
4 poles
Phases
Neutral
Phases

Neutral

In and out

In or out

250 A-630 A
Vertical
3/4
P630 MCCB
Multiple
UC484PDN*

Motorized
UC464PMN*

[ v

2 3
400 x 600 400 x 800
UCO000XHP N.A.
UC400FL

UC4040BL

UC4060BL

UC4080BL

UC4040FUL

UC4060FUL

UC4080FUL
UC6040FUH N.A.
UC6060FUH N.A.
UC6080FUH N.A.
UC600FH N.A.
UC6040BH N.A.
UC6060BH N.A.
UC6080BH N.A.
UC6040FUH N.A.
UC6060FUH N.A.
UC6080FUH N.A.
uCce6040V N.A.
HYWO021H N.A.
HYWO022H N.A.
2 x KXB150LH N.A.
2 x KXB150NH N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.
N.A. N.A.

* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB P630 - horizontal

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]

Class Il accessory

Lateral segregation
front

Lateral segregation
back

Lateral segregation
full depth

Segregation Form 2b

Horizontal top /
bottom full depth

Horizontal top /

Segregation Form 3b

bottom front

Horizontal top /

bottom back

Horizontal top /
bottom full depth

Rear vertical

Terminal covers
(front connection)

Terminal blocks
up to 400 A

Terminal blocks
up to 630 A

Segregation Form 4b

Segregation
(rear connection)

full size

Enclosure | Enclosure @ Enclosure
depth [mm] depth [mm] depth [mm]

_.,
=

Enclosure = Enclosure
depth [mm] depth [mm]

400
600
800
400
600
800
400
600
800

size

400
600
800
400
600
800

full size

3 poles
4 poles
Phases
Neutral
Phases

Neutral

In and out

In or out

250 A-630 A
Horizontal
3/4
P630 MCCB
Fix (op. rotary & ext. handle) + RCD
UC463PRN UC483PRN

1 1
300 x 600 300 x 800
UCO000XHP

UCSO00FL

UC3040BL
UC3060BL
UC3080BL
UC3040FUL
UC3060FUL
UC3080FUL
UC6040FUH UC8040FUH
UC6060FUH UC8060FUH
UC6080FUH UC8080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6030V

UCB800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
UC8030v

HYWO021H
HYWO022H
2 x KXB150LH
2 x KXB150NH
N.A.
N.A.
UC300C
UC600VD

UC300C
UC8oovD
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quadro evo system presentation and overview

MCCB P630 - horizontal

In 250 A-630 A
Orientation Horizontal
Poles 3/4
Type of device P630 MCCB
Type of kit Plug-in
Reference UC463PPN UC483PPN
No. of devices per kit 1 1
Height x width of kit [mm] 300 x 600 300 x 800
Class Il accessory UCO000XHP
Lateral segregation full size UC300FL
front
@ E 400 UC3040BL
0o Lateral segregation 2 £
Y o | 600 UC3060BL
£ back o7
E w 2 800 UC3080BL
5 o g 400 UC3040FUL
— . >
= Lateral segregation 2 = 600 UC3060FUL
2 full depth T E
5 52 800 UC3080FUL
@ g g 400 | UC6040FUH UC8040FUH
Horizontal top / D =
bottom full depth Tz % 600 = UC6060FUH UC8060FUH
w 3 800 | UC6080FUH UC8080FUH
Horizontal top / full size UC600FH UC800FH
bottom front
3 © 'E 400 UC6040BH UC8040BH
€ Horizontal top / 3 £
(<) o ~ 600 UC6060BH UC8060BH
& | bottom back o B
s & 3 800 UC6080BH UC8080BH
g g g 400 | UC6040FUH UC8040FUH
o i £
g, Horizontaltop/ ' 8= 553 yceogOFUH = UCB0GOFUH
o bottom full depth cB
@ & 3 800 | UC6080FUH UC8080FUH
Rear vertical full size uce6030v ucs8so3ov
Terminal covers 3 poles HYWO021H
g (front connection) 4 poles HYWO022H
E Terminalblocks | Phases 2 x KXB150LH
'c upto400A Neutral 2 x KXB150NH
]
g Terminal blocks Phases N.A.
% up to 630 A Neutral N.A.
)
(rear connection)  |n or out UC600VD UC800VD

Draw-out
UC463PWN

1
400 x 800

UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6030V

uC300C
UC600VD
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quadro evo system presentation and overview

MCCB X250-X630 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Class Il accessory

Lateral segregation

front full size
o g 400
. 3
8 Lateral segregation 8= 500
£ back o R
6 w 2 800
2 2
c © £ 400
2 , S5 €
= | Lateral segregation | @ = 600
o c
2 full depth B
S &G g 800
@ © E 400
. 5 E
Horizontal top / 2= 500
bottom full depth S Z
w 8 800
Horizontal top / full size
bottom front
3 o g 400
£ i 2 £
£ Horizontal top / 3= 500
L | bottom back ox
.5 w .8 800
5 ©E 400
9] i 2 E
9 Horizontal top / 2= 500
© bottom full depth S :g
@ 5 g 800
Rear vertical full size
Terminal covers 3 poles
2 (front connection) 4 poles
£
& Terminal blocks Phases
L
£ up to 400 A Neutral
E Terminal blocks Phases
£ upto630A Neutral
o
@
o | Segregation In and out
(rear connection) |y or out

250 A-630A

Fix (op.
UC434XN

1
400 x 350

UC3540FUH
UC3560FUH
UC3580FUH

UC350FH

UC3540BH
UC3560BH
UC3580BH
UC3540FUH
UC3560FUH
UC3580FUH
N.A.

2
2

N.A.
N.A.

Vertical
3/4
X630 MCCB
rotary & ext. handle)
UC464XN*

l ‘ ;
2

400 x 600
UCO000XHP

UC400FL

UC4040BL
UC4060BL
UC4080BL
UC4040FUL
UC4060FUL
UC4080FUL
UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
uC6040V
HYWO021H
HYWO022H
x KXB150LH
x KXB150NH
N.A.
N.A.
N.A.
N.A.

* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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MCCB X250-X630 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

quadro evo system presentation and overview

No. of devices per kit
Height x width of kit [mm]

Class Il accessory

Lateral segregati-

on front

Lateral segregati-

on
back

on
full depth

Segregation Form 2b

Horizontal top /

bottom full depth

Horizontal top /
bottom front

Horizontal top /
bottom back

Horizontal top /

Segregation Form 3b

Rear vertical

Terminal covers

Terminal blocks
up to 400 A

Terminal blocks
up to 630 A

Segregation Form 4b

Segregation

(rear connection)

Lateral segregati-

bottom full depth

(front connection)

full size

Enclosure | Enclosure

Enclosure
depth [mm] depth [mm] depth [mm]

_.,
=

Enclosure | Enclosure
depth [mm] depth [mm]

400
600
800
400
600
800
400
600
800

size

400
600
800
400
600
800

full size

3 poles
4 poles
Phases
Neutral
Phases

Neutral

In and out

In or out

250 A-630 A
Vertical
3/4
X630 MCCB
Fix (op. rotary & ext. handle) + RCD
UC436XRN UC466XRN*

1 2
600 x 350 600 x 600
UCO000XHP

UCG600FL

UC6040BL

UC6060BL

UC6080BL
UC6040FUL
UC6060FUL
UC6080FUL

UC3540FUH
UC3560FUH
UC3580FUH

UC350FH

UC3540BH
UC3560BH
UC3580BH
UC3540FUH
UC3560FUH
UC3580FUH
N.A.

UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6060V

HYWO021H
HYWO022H
2 x KXB150LH
2 x KXB150NH

N.A.
N.A.

N.A.

N.A.
N.A.
N.A.

Multiple
UC484XDN*

3
400 x 800
N.A.

UC400FL

UC4040BL
UC4060BL
UC4080BL
UC4040FUL
UC4060FUL
UC4080FUL
N.A.
N.A.
N.A.

N.A.

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

N.A.
N.A.

* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB X250-X630 - horizontal

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]

Class Il accessory

Lateral segregation
front

Lateral segregation
back

Lateral segregation
full depth

Segregation Form 2b

Horizontal top /
bottom full depth

Horizontal top /

Segregation Form 3b

bottom front

Horizontal top /

bottom back

Horizontal top /
bottom full depth

Rear vertical

Terminal covers
(front connection)

Terminal blocks
up to 400 A

Terminal blocks
up to 630 A

Segregation Form 4b

Segregation
(rear connection)

full size

Enclosure | Enclosure @ Enclosure
depth [mm] depth [mm] depth [mm]

_.,
=

Enclosure = Enclosure
depth [mm] depth [mm]

400
600
800
400
600
800
400
600
800

size

400
600
800
400
600
800

full size

3 poles
4 poles
Phases
Neutral
Phases

Neutral

In and out

In or out

250 A-630 A
Horizontal
3/4
X630 MCCB
Fix (op. rotary & ext. handle) + RCD
UC463XRN UC483XRN

L
'
. ’
)

1 1
300 x 600 300 x 800
UCO000XHP

UCSO00FL

UC3040BL
UC3060BL
UC3080BL
UC3040FUL
UC3060FUL
UC3080FUL
UC6040FUH UC8040FUH
UC6060FUH UC8060FUH
UC6080FUH UC8080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6030V

UCB800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
UC8030v

HYWO021H
HYWO022H
2 x KXB150LH
2 x KXB150NH
N.A.
N.A.
UC300C
UC600VD

UC300C
UC8oovD
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quadro evo system presentation and overview

MCCB H1000 - vertical

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit

Height x width of kit [mm]

Class Il accessory

Lateral segregation

front full size
o g 400
. S
8 Lateral segregation 8= 500
g back G g
f C
S o8 800
S © E 400
2 Lateral segregation 2 E
3 gred 2= 600
2 full depth SE
> S S 800
® ©'E 400
Horizontal top / 2 E
oS | 600
bottom full depth o g
o8 800
Horizontal top / full size
bottom front
Q —
i 2 E 400
] ; =
£ Eonzontal top / 3= 500
L. bottom back S5
$ W g 800
= —_—
S © E 400
o ) SE
9 Horizontal top / 25 00
@ bottom full depth T E
@ S g 800
Rear vertical full size
F Terminal covers 3 poles
§ (front connection) 4 poles
L
& Segregation In and out
In or out

&  (rear connection)
N

*

630 A - 1000 A
Vertical
3/4
H1000 MCCB
Fix

UC566H UC586H*

1 2
600 x 600 600 x 800
UCO000XHP

ucC1000Vv

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

UC1000BH

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
HYWO021H
HYWO022H
N.A.
N.A.

N.A.
N.A.

ote: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB H1000 - vertical

In
Orientation
Poles
Type of device
Type of kit
Reference UC566HM
No. of devices per kit 1
Height x width of kit [mm] 600 x 600
Class Il accessory
Lateral segregation full size
front
o g 400
. 3
8 Lateral segregation 8= 600
g back G g
- C
S w 2 800
c © 'E 400
'-g Lateral regation @ £
= Lateral segregatio 8= 600
2 full depth o7
GE;, o g 800
@ o g 400
Horizontal top / - = 600
bottom full depth o7
w 8 800
Horizontal top / full size
bottom front
3 e | 400
€ Horizontal top / 3 E
'
© bottom back Tz £ 600
.5 w .8 800
- —
8 © £ 400
) ] 5 €
© Horizontal top / 2= 00
© bottom full depth T E
@ 5.8 800
Rear vertical full size
F  Terminal covers 3 poles
§ (front connection) 4 poles
(s
U"} Segregation In and out N.A.
In or out N.A.

&  (rear connection)
N

*

630 A - 1000 A
Vertical
3/4
H1000 MCCB
Motorized
UC586HM*

2
600 x 800
UCO000XHP

ucC1000Vv

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.

UC1000BH

N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
N.A.
HYWO021H
HYWO022H
N.A.
N.A.

ote: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB H1000 - vertical

In 630 A - 1000 A
Orientation Vertical
Poles 3/4
Type of device H1000 MCCB
Type of kit Multiple Multiple + Motorized
Reference UC586H* UC586HM*
No. of devices per kit 2 2
Height x width of kit [mm] 600 x 800 600 x 800
Class Il accessory UCO000XHP
Lateral segregation full size UC600FL
front
© E 400 UC6040BL
Q Lateral segregation 3 £
Ny o | 600 UC6060BL
£ ack g 5
E w3 800 UC6080BL
5 © 'E 400 UC6040FUL
— . >
%  Lateral segregation 2 % 600 UC6060FUL
o full depth T E
5 52 800 UC6080FUL
@ ©E 400 UC8040FUH
Hori / g E
orizontal top g2 600 UC8060FUH
bottom full depth e '%_
58 800 UC8080FUH
Horizontal top / .
bottom front full size N.A.
§ o g 400 N.A.
£ Horizontal top / 3 &
© bottom back 3 = 600 N.A.
5 S8 800 N.A.
A ©E | 400 UC8040FUH
© | Horizontal top / § £ 600 UC8060FUH
® bottomfulldepth = © §
@ S8 800 UC8080FUH
Rear vertical full size N.A.
§ Terminal covers 3 poles N.A.
g (front connection) 4 poles NA.
'S | Segregation In and out N.A. N.A.
@ (rear connection) | or out N.A. N.A.
* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB H1000 - horizontal

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Class Il accessory

Lateral segregation

front full size
o g 400
. =}
8 Lateral segregation 2= 600
g back o8
8 S S 800
c © 'E 400
2 |Lateral segregation | 3 £
S greg 8'Z 600
2 full depth S
S &G g 800
@ © E 400
Horizontal top / 2= 500
bottom full depth S Z
S8 800
Horizontal top / full size
bottom front
Q2 —
O © £ 400
€ Horizontal top / § E 500
© bottom back e £
[ 5.8 800
5 ©E 400
®  Hori 2 E
® | Horizontal top / 2= 500
© bottom full depth S :g
@ 5 g 800
Rear vertical full size
3§ Terminal covers 3 poles
€ (front connection) 4 poles
L
o Segregation In and out
& (rear connection)  |n or out

630 A - 1000 A

Horizontal

3/4

H1000 MCCB

UC564H

1
400 x 600

UC6040FUH
UC6060FUH
UC6080FUH

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6040V

N.A.
UC600VD

Fix
UC584H

1
400 x 800
UCO000XHP

UC400FL

UC4040BL
UC4060BL
UC4080BL
UC4040FUL
UC4060FUL
UC4080FUL
UC8040FUH
UC8060FUH
UC8080FUH

UCB800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
uUCs8040v
HYEO21H
HYEO22H
N.A.
UC800vD
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quadro evo system presentation and overview

MCCB H1600 - vertical

In 1250 A - 1600 A
Orientation Vertical
Poles 3/4
Type of device H1600 MCCB
Type of kit Fix
Reference UC666H UC686H
No. of devices per kit 1 1
Height x width of kit [mm] 600 x 600 600 x 800
Class Il accessory UCO00XHP

S F 2b

S |rorm=b full size UC1600V

g Segregation plate

)

& Form 3b/db full size UC1600BH

o | Segregation plate
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quadro evo system presentation and overview

MCCB H1600 - vertical

In 1250 A - 1600 A
Orientation Vertical
Poles 3/4
Type of device H1600 MCCB
Type of kit Motorized Multiple
Reference UC666HM UC686HM UC686HD*
0ol
No. of devices per kit 1 1 2
Height x width of kit [mm] 600 x 600 600 x 800 600 x 800
Class Il accessory UCO000XHP UCO000XHP
-% ;:;':’es;on e Tl size UC1600V N.A.
)
5,',’ ;:;’:e:’;fs: e Tl size UC1600BH N.A.
* Note: In case of more than 1 device per kit, the maximum reachable form of segregation is 2b.
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quadro evo system presentation and overview

MCCB PW1 - Vertical

In 630 A - 1600 A
Orientation Vertical
Poles 3 4 3/4
Type of device PW1 MCCB Hybrid
Type of kit Fix
Reference UC6343PW1  UC6344PW1 | UC6644PW1 UC6844PW1
[._«.& o
No. of devices per kit 1 1 1 2
Height x width of kit [mm] 350x400 350x400 600x400 800x400
Class Il Accessory UCO00XHP
Lateral segregation Full size UC400FL
a front
Sl . —
£ Lateral segregation = o ' 400 UC4040BL
5 back 2 £
[ o ~ 600 UC4060BL
§ 5
= w 3 800 UC4080BL
9? Lateral segregation o '€ 400 UC4040FUL
o  full depth 2 £
3 % < 600 UC4060FUL
o
& 2 800 UC4080FUL
®  Horizontal top /
£ P Full size | UC3540FPW1 UC3540FPW1 UC6040FPW1 UC8040FPW1
E  bottom full depth
0
g" Rear vertical Full size UC3540V UC3540V uUCc6040v uUCc6040vV
()]
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quadro evo system presentation and overview

MCCB PW1 - Horizontal

Segregation Form 2b

Segregation Form 3b

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Class Il Accessory

Lateral segregation

front Full size
Lateral segregation = o ' 400
back 2 £

S ~ 600

c8

w F | 800
Lateral segregation o '€ 400
full depth 2 £

o & 600

c:

w .3 800
Horizontal top / .
bottom front Full size
Horizontal top / o E 400
bottom back a £

S - 600

°ea

w 3 800
Horizontal top / o g 400
bottom full depth 2 £

o ¢ 600

217

w 3 800
Rear vertical Full size

UC6343PW1

1
400x600

UC600FH

UC6040BH
UC6060BH
UC6080BH
UC6040FUH
UC6060FUH
UC6080FUH
UC6040V

630 A -1600 A

Horizontal

3/4

Fix

UCO000XHP

UC400FL

UC4040BL

UC4060BL

UC4080BL
UC4040FUL
UC4060FUL
UC4080FUL

PW1 MCCB Hybrid

UC6344PW1

1
400x800

UCB800FH

UC8040BH
UC8060BH
UC8080BH
UC8040FUH
UC8060FUH
UC8080FUH
UC8040v
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quadro evo system presentation and overview

3.7.3 ACB air circuit breaker
ACB HW1 Type

In 1600 A
Orientation Vertical
Poles 3/4
Type of device ACB
Type of kit Fix Draw-out
Reference UC6040HW1 UC8040HW1 UC6040HW1 UCB8040HW1
It /
No. of devices per kit 1
Height x width of kit [mm] 400x600 400x800 400x600 400x800
Front connection Available in ACB configuration
Rear connection Available in ACB configuration
Class Il Kit N.A.
Form 2b © 'E 400 UC2040FUL
- Laterﬁjlfzggiﬂaﬁon % EZ 600 UC2060FUL
u w3 800 UC2080FUL
g Form 3b Full size  UC6040FHW1 UC8040FHW1 UC6040DHW UC8040DHW
& Segregation plate 1 1
Form 4b Full size = UC60HFHW1 UC80HFHW1 UC60HDHW1 UC80HDHW1

Segregation plate
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quadro evo system presentation and overview

ACB HW2 Type

In Up to 2500 A

Orientation Vertical

Poles 3/4

Type of device ACB

Type of kit Fix Draw-out

Reference UC6060HW2 UC8060HW2 UC6060HW2 = UC8060HW2

—
. g
’.

No. of devices per kit 1

Height x width of kit [mm] 600x600 600x800 600x600 600x800

Front connection N.A.

Rear connection Available in ACB configuration

Class Il Kit N.A.

Form 2b g g 400 N.A.
c Later:lljlllsgggaatlon é % 600 NA.
u w 3 800 UC3080FUL
g Form 3b Full size H UC6060FHW2 UC8060FHW2 UC6060DHW UC8060DHW
& Segregation plate 2 2
Form 4b Full size = UC60HFHW2 UC80HFHW2 UC60HDHW2 UC80HDHW2

Segregation plate
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quadro evo system presentation and overview

ACB HW4 Type

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit

Height x width of kit [mm]

Front connection

Rear connection

Up to 4000 A
Vertical
3/4
ACB
Fix Draw-out
UC8060FHW4 UC8060DHW4
| ‘f/
|
1
600 x 800 600 x 800
N.A.

Available in ACB configuration

Class Il Kit N.A.
Form 2b © 'E 400 N.A.
Lateral segregation 3 E
g full depth £ 600 N.A.
5 w3 800 UC3080FUL
o
% Form 3b Full size UC80FHW4 UC80DHW4
3 Segregation plate
Form 4b Full size UC80HFHW4 UC80HDHW4
Segregation plate
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quadro evo system presentation and overview

3.74 SWITCH + ATS
SWITCH + ATS HA 160 A - 250 A

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Terminal covers

Front connection

Class Il accessory

—
g  Lateral segregati- § E
E on O c
full depth gs
8 .
el
S ©E
"5’, Horizontal top / § E
@ 5=
& bottom full depth o7
w3

400
600
800
400
600
800

160 A - 250 A
Vertical
3/4
HA
Fix
UC263HA

b Y

UC233HA UC283HA

1 1 1

300 x 350 300 x 600 300 x 800

Available as accessory
Included in the device
N.A.

UC3040FUL
UC3060FUL
UC3080FUL
UC6040FUH
UC6060FUH
UC6080FUH

UC3540FUH
UC3560FUH
UC3580FUH

UC8040FUH
UC8060FUH
UC8080FUH
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quadro evo system presentation and overview

SWITCH + ATSHA 630 A

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Terminal covers

Front connection

Class Il accessory

o E
£ Lateral segrega- 5 E
= . D =
I.E tion % <
full depth c Q
58 .
el
5 ©E
g Horizontal top / § E
) S =
& bottom full depth o7
w3

400
600
800
400
600
800

630 A
Vertical
3/4
HA
Fix
UC466HA UC486HA
|
1 1
600 x 600 600 x 800

Available as accessory
Included in the device
N.A.
UC6040FUL
UC6060FUL
UC6080FUL
UC6040FUH UC8040FUH
UC6060FUH UC8060FUH
UC6080FUH UCB8080FUH
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quadro evo system presentation and overview

SWITCH + ATS HA 1600 A + 3200 A

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Terminal covers

Front connection

Class Il accessory

o E

£ Lateral segrega- 2 E
E tion o c
full depth 2o

§8 53
- —
s & E
g Horizontal top / § E
= C

& bottom full depth o3
w3

400
600
800
400
600
800

1600 A 3200 A
Vertical
3/4
HA
Fix
UC686HA

UC666HA UC886HA

1 1 1
600 x 600 600 x 800 600 x 800
Available as accessory
Included in the device
N.A.

UC3040FUL
UC3060FUL
UC3080FUL
N.A.

N.A.

N.A.
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quadro evo system presentation and overview

SWITCH + ATS HI 160 A - 400 A

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Terminal covers

Front connection

Class Il accessory

oE
£ Lateral segrega- 5 E
b= : 8=
I.E tion % <
c full depth S g
o » ©
- B —
> SE
% Horizontal top / § E

- C
$ bottom full depth EE

w3

400
600
800
400
600
800

160 A - 400 A
Vertical
3/4
HI
Fix
UC163HI UC183HI
1 1
300 x 600 300 x 800

Available as accessory
Included in the device
N.A.
UC3040FUL
UC3060FUL
UC3080FUL
UC6040FUH UC8040FUH
UC6060FUH UC8060FUH
UC6080FUH UC8080FUH
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quadro evo system presentation and overview

SWITCH + ATS HI 630 A + 3200 A

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Terminal covers

Front connection

Class Il accessory

oE
£ Lateral segrega- 5 E
b= : 8=
I.E tion % <
c full depth S g
o » ©
- B —
> SE
% Horizontal top / § E

- C
$ bottom full depth EE

w3

400
600
800
400
600
800

630 A 3200 A
Vertical
3/4
HI
Fix
UC483HI

UC463HI UCG686HI

1 1 1

300 x 600 300 x 800 600 x 800

Available as accessory

Included in the device

N.A.

UC3040FUL
UC3060FUL
UC3080FUL
UC8040FUH
UC8060FUH
UC8080FUH

UC6040FUH
UC6060FUH
UC6080FUH

N.A.
N.A.
N.A.
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SWITCH + ATSHIC 63 A - 160 A

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Terminal covers

Front connection

Class Il accessory

o E

£ Lateral segrega- 2 E
E tion O c
full depth 2a

£8 & 8
L= —
& o E
g Horizontal top / § E
= C

8 bottom full depth S
w3

400
600
800
400
600
800

63A-160 A
Vertical
3/4
HIC, modular
Fix
UC183HIC

| —

1 1
300 x 600 300 x 800

UC163HIC

Available as accessory
Included in the device
N.A.

UC3040FUL

UC3060FUL

UC3080FUL
UCB8040FUH
UC8060FUH
UC8080FUH

UC6040FUH
UC6060FUH
UC6080FUH
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quadro evo system presentation and overview

SWITCH + ATS HIC 630 A

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Terminal covers

Front connection

Class Il accessory

o E

£ Lateral segrega- 2 E
E tion O c
full depth 2a

£8 & 8
L= —
& o E
g Horizontal top / § E
= C

8 bottom full depth S
w3

400
600
800
400
600
800

250 A-630 A
Vertical
3/4
HIC, not modular
Fix
UC463HIC UC483HIC
B
1 1
300 x 600 300 x 800

Available as accessory
Included in the device
N.A.

UC3040FUL

UC3060FUL

UC3080FUL
UCB8040FUH
UC8060FUH
UC8080FUH

UC6040FUH
UC6060FUH
UC6080FUH
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SWITCH + ATS HIC 1600 A + 3200 A

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit
Height x width of kit [mm]
Terminal covers

Front connection

Class Il accessory

0 E

£ Lateral segrega- 2 E
E tion o c
full depth 2o

§8 53
- —
s & E
g Horizontal top / § E
= C

& bottom full depth o3
w3

400
600
800
400
600
800

800 A - 1600 A

3200 A
Vertical
3/4
HIC / HIB, not modular
Fix

UC686HIC UC886HIC

1

L

1 1
600 x 800 600 x 800
Available as accessory
Included in the device
N.A.
UC6040FUL
UC6060FUL
UC6080FUL
N.A.

N.A.

N.A.
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3.7.5 Fuse LT

Vertical mounting

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit

Height x width of kit [mm]

Terminal covers
Front connection
Rear connection
Class Il accessory

Lateral segregation
front

Lateral segregation
back

Lateral segregation
full depth

Segregation Form 2b

Horizontal top /
bottom full depth

full size
egmo
> =
3 600
2 g 800
w o
egmo
> =
3 600
2 & 800
w o
egmo
> =
g 600
2 g 800
w o

160 A

UC161LT
1
300 x 600
N.A.
N.A
N.A.

UCB300FL

UC3040BL

UC3060BL

UC3080BL
UC3040FUL
UC3060FUL
UC3080FUL

UC163LT

300 x 600

250 A
Vertical
3/4
LT

630 A

Fix

UC264LT UC464LT
1 1

400 x 600 | 400 x 600

UCO000XHP

UC400FL

UC4040BL

UC4060BL

UC4080BL
UC4040FUL
UC4060FUL
UC4080FUL

UC6040FUH
UC6060FUH
UC6080FUH

Note : For the design tested version the maximum reachable form of segregation is 2b for the

vertical kits
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3.7.6 MCB
Vertical mounting

In

Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit

Height x width of kit

[mm]
Terminal covers
Front connection

Rear connection

quadro evo system presentation and overview

UC1530MDN

10 mod
150 x 350

Class Il accessory

Complete box

All N.A.

Upto125 A
Vertical
3/4

MCB and other modular devices

Fix

UC1560MDN @ UC1580MDN | UC2060MDN @ UC2080MDN

—

24 mod 36 mod 24 mod 36 mod

150 x 600 150 x 800 200 x 600 200 x 800

N.A.
N.A
N.A.
N.A.

UC6015FMDN | UC8015MFDN | UC6020FMDN | UC8020FMDN

Note : For the design tested version the maximum reachable form of segregation is 2b

In
Orientation
Poles

Type of device
Type of kit

Reference

No. of devices per kit

Height x width of kit
[mm]

Terminal covers
Front connection
Rear connection
Class Il accessory

Complete box All

Upto125 A
Vertical
3/4
MCB and terminal

Adjustable in depth
UC2060AMD

UC2035AMD UC2080AMD

10 mod 24 mod

200 x 600

36 mod

200 x 350 200 x 800

N.A.

N.A

N.A.

N.A.
UC6020FMD

N.A. UC8020FMD

Note : For the design tested version the maximum reachable form of segregation is 2b
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quadro evo system presentation and overview

3.7.7

Universal mounting

Mounting plate

Mounting plates are used to mount other kind of equipment inside the board,
where a standard kit can't be found.

Reference UC2060MP UC2080MP
Height x width of kit [mm] 200 x 600 200 x 800
Type of kit Fix
. ¥
U
| _
{
I8
Class Il accessory UCO000XHP
Lateral segregation front full size UC200FL
‘£ 400 UC2040BL
SE
g  Lateral segregation back § ‘= 600 UC2060BL
3 2 © 800 UC2080BL
5 i ©
L — 400 UC2040FUL
§ ° E
% | Lateral segregation full depth 3 — 600 UC2060FUL
o o 5
o 2 & 800 UC2080FUL
> i ©
n o E 400 UC6040FUH UC8040FUH
Horizontal top / bottom full depth § '_% 600 UC6060FUH UC8060FUH
Zc’ § 800 UC6080FUH UC8080FUH
Horizontal top / bottom front All UC600FH UCS800FH
8 Horizontal top / bottom back o E 400 UC6040BH UC8040BH
3 § % 600 UC6060BH UC8060BH
o =235
L 2 & 800 UC6080BH UC8080BH
s i ©
% Horizontal top / bottom full depth o E 400 UC6040FUH UC8040FUH
o] et
% § % 600 UC6060FUH UC8060FUH
@ 2 § 800 UC6080FUH UC8080FUH
Rear Vertical All UC6020V uCs020v
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quadro evo system presentation and overview

3.7.8 Cable trunking
Easy wiring

To ease the wiring and increase aesthetics in the assembly cable trunking can be
used. To fix the trunking on the structure, there are several possibilities -
vertically they can be inserted in the side of the standard DIN rail kit, horizontally
we suggest to use a support rail to avoid bending of the trunking due to wire's
weight. Usage of plastic rivets for the fixation of the trunking is recommended.

Vertical support - included in kit UCxxxxMDN

é |

[
%
Iy

Horizontal support - UCOOOHTS

i
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Cable trunking

cable trunking with cover, halogen free, 60 x 80 x 2000 mm grey uC916
RAL 7030

cable trunking with cover, halogen free, 30 x 80 x 500 mm grey ucai2
RAL 7030

cable trunking with cover, halogen free, 30 x 80 x 750 mm grey uco13
RAL 7030

Wire guides

Wire guides are used without cable trunking, as alternative solution. The fixation
is done on the rear of the quadro DIN rails.

Set of adapters to fix cable trunking on 15 mm DIN rail, 20 sets in Uzo1v1

packaging
Set of clips to support cables, 1600 mm? cross section uz25v2
Set of clips to support cables, 2200 mm? cross section Uz25v1
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4 Planning and installation

Supplementary technical information for planners and manufacturers.

Chapter index

Standards, verifications and certificates 168
Protection classes for covers 177
Air clearances and creepage distances 180
Labelling and label panels 183
Protection against electric shock & continuity of protective conductor circuits
185
Implementing protective conductor and earthing connections in switchgear and
controlgear assemblies 193
Installation of equipment 203
Internal electrical circuits and connections 207
Connections for conductors inserted from the outside 208
Insulation properties 210
Verification of short-circuit resistance 213
Verification of short-circuit resistance by applying the design rules 218
Short-circuit resistance of the protective conductor 219
Electromagnetic compatibility (EMC) 220
Mechanical function 222
Maintenance and assembly 223
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41 Standards, verifications and certificates

Foreword
The international standards IEC 61439-1 / -2 have been accepted as European
standards EN IEC 61439-1 / -2, therefore the implementation is identical.
Type test
The type test is carried out by Hager according to the “Low-voltage switchgear
and controlgear assemblies” (SCA) series of standards:
- 1EC/EN IEC 61439-1:2021
“Low-voltage switchgear and controlgear assemblies - Part 1: General rules”
- 1EC/EN IEC 61439-2:2021
“Low-voltage switchgear and controlgear assemblies - Part 2: Power
switchgear and controlgear assemblies”
Certificates

The information in the Hager catalogues, technical manuals and instruction leaflet
is based on the VDE certificates for the quadro evo system.

Note

The following views are of a purely exemplary nature and are not subject to
revision.

VIDE Priif- und Zertifizierungsinstitut
ZEICHENGENEHMIGUNG
MARKS APPROVAL

S Oty Gone & Co o5
Ll

s v g ae -

VU S o o S —— - ————

Design verification of quadro evo to l.. 4000 A.

Tested and certified according to
IEC / EN IEC 61439-1 / -2.
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Design verification and routine verification according to IEC / EN IEC 61439

As the original manufacturer or according to the “original manufacturer”
described in the IEC / EN IEC 61439-1 series of standards, Hager is responsible
for performing the design verification of the switchgear and controlgear assembly
by testing, calculation or by checking compliance with the design rules in
accordance with IEC / EN IEC 61439.

Observe the following items when expanding or retrofitting the system:

- Each expansion or retrofitting measure must be planned. Observe the
respective Hager guides and project planning guidelines as well as the
manuals for the quadro evo enclosure types and components.

- Before replacing the electrical equipment with devices of a different type and
before expanding the system in any way, the switchgear and controlgear
assembly must be redesigned and checked in accordance with
IEC / EN IEC 61439.

- When expanding or modifying an existing system, it must be verified and
confirmed that the safety of the existing system is not adversely affected.

If the manufacturer of a switchgear and controlgear assembly makes
changes to a system that are not included in the original manufacturer’s
design verification, this manufacturer becomes the original manufacturer.

This must also be observed when replacing or supplementing switchgear
and equipment with components that are not identical in construction (made
by different manufacturers).

Technical changes reserved 169



Planning and installation

41.1 Original manufacturer & SCA manufacturer

Explanation of terms

Standard IEC / EN IEC 61439 uses terms relating to the entities involved in the
construction of low-voltage switchgear and controlgear assemblies, and assigns
them clear responsibilities:

Original manufacturer

The original manufacturer is generally the producer of matching and tested
system components, such as Hager, for example. The producer must provide the
design verification through tests, calculations or by checking compliance with the
design rules and must make this data available to the switchgear manufacturer
as the basis for its calculation of the individually developed switchgear and
controlgear assembly.

Switchgear and controlgear assembly manufacturer

The switchgear and controlgear assembly manufacturer is responsible for the
system’s solution design and therefore for the finished switchgear assembly. This
is generally the switchgear manufacturer. This entity is responsible for
dimensioning the system according to the agreed or tendered nominal data, for
complying with the original manufacturer’s design verification and calculating the
system based on this information, for marking and documenting the installation
and for carrying out the routine verification.

NOTE

The switchgear and controlgear assembly manufacturer may be a different entity
than the original manufacturer.
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41.2 Design verification according to IEC / EN IEC 61439
Requirements of the standard

The standard provides specifications in accordance with clause 8 ‘Construction
requirements’ and clause 9 ‘Behavioural requirements’ for each low-voltage
switchgear and controlgear assembly.

The fulfilment of these design and behavioural requirements must be verified and
documented in a design verification.

The scope of the design verification is defined in clause 10 ‘Design verification’ of
the standard.

General information

As the ‘original manufacturer’, Hager is obliged to provide the design verification
required in clause 10 of the standard.

The design verification concerns the construction and behaviour of the
switchgear and controlgear assembly as equipment.

Carrying out the design verification determines that the design of the low-voltage
and controlgear assembly conforms to the requirements of the respectively
applicable parts of the standard IEC / EN IEC 61439.

Subsequent modifications to low voltage switchgear and controlgear as-
semblies

If the manufacturer of the switchgear assembly (system builder) subsequently
makes partial or complete modifications to a low-voltage switchgear and
controlgear assembly for which a design verification exists, it must be checked in
accordance with IEC / EN IEC 61439 clause 10 ‘Design verification’ whether
these modifications impair the behaviour of the switchgear assembly. The design
verification must be carried out again on the modified switchgear and controlgear
assembily if an impairment is likely.

Design verification checklist according to IEC / EN IEC 61439

The following checklist contains a list of the design verifications carried out by

Hager.
The checklist is structured in the same way as IEC / EN IEC 61439-1 (annex D,
table D.1).
No. Characteristics to be verified | Clause in Test Comment
the
standard
1 Strength of materials and parts | 10.2 The mechanical, electrical and v
c . ist 1022 thermal suitability of the materi-
orrosion resistance o als and parts used in the swit- v
Properties of insulation materials | 10.2.3 chgear and controlgear as- v
. sembly is considered to have
Thermal resistance 10.2.3.1 been proven by verification of v
Heat resistance of insulating 10.2.3.2  the construction and behavioural '
materials against extraordinary properties.
heat and fire due to internal
electrical influences
Resistance against ultraviolet 10.2.4 v
(UV) radiation
Lifting 10.2.5 v
Impact test 10.2.6 v
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No. Characteristics to be verified

Clause in | Test

Comment

the
standard
Labelling 10.2.7 See the ‘Labelling’ clause
in the technical manual

2 Protection class of covers 10.3 If no external changes have be- v
en made that could affect the
protection class, no further tes-
ting is required.

3 Air clearances 10.4 It must be verified that the air Air clearance = 8 mm
clearances and creepage dis- (Uimp = 8 kV)

4 Creepage distances 10.4 tances,t meet the system requi- Creepage distance =
rements. 11 mm (Ui = 800 V)

5 Protection against electric shock  10.5 Verification by checking or Verification by measuring

and continuity of protective cir- measuring resistance of the resistance
cuits flawless connection between
Uniformity of the connection 10.5.2 bodtlesl of the swﬂchgear da?:
between bodies of the switch- cont rotgear aszemt y andthe
gear and controlgear assembly protective c.on .UC o.r.
and the protective conductor The short-circuit resistance of
circuit the protective conductor circuit
R : must be verified by the original
Short—qrcwt re3|stan0(=T of .the 10.5.3 manufacturer. This can be done
protective conductor circuit by checking compliance with the
design rules, calculation or tes-
ting.

6 Installation of equipment 10.6 Compliance with the construc- | Observe the requirements
tion requirements for the instal- | of the standard
lation of equipment must be ve-
rified by inspection.

7 Internal electrical circuits and 10.7 Compliance with the construc-

connections tion requirements for internal
electrical circuits and connec-
tions must be verified by inspec-
tion.

8 Connections for conductors in- | 10.8 Compliance with the construc-
serted from the outside tion requirements for connec-

tions inserted from the outside
must be verified.

9 Insulation properties 10.9 Compliance with the construc-
Power-frequency withstand vol- | 10.9.2 ;.'03 requirements must be veri-
tage 1ed.

Impulse withstand voltage 10.9.3

10  Temperature rise limits 10.10 It must be verified that the spe- | Observe catalogue infor-
cified temperature rise limits of mation, annexes of the
the parts of the switchgear and | certificate and the techni-
controlgear assembly are not cal manual. Calculation
exceeded. methods are possible up

to 1600 A.

11 Short-circuit resistance 10.11 The short-circuit resistance must  Observe catalogue infor-
be verified by checking compli- | mation, annexes of the
ance with the design certificate and the techni-
rules/calculations/tests. cal manual

12  Electromagnetic compatibility 10.12 The behaviour requirements for | Observe the requirements

(EMC) EMC must be confirmed by in- | of the standard
spection or testing.
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No. Characteristics to be verified Clause in Test Comment
the
standard

13 | Mechanical function 10.13 This verification does not have N4

to be provided if parts of the
switchgear and controlgear as-
sembly have already been tested
according to the applicable re-
gulations. For parts which re-
quire verification by testing, the
flawless mechanical function
must be verified after installation
in the switchgear and con-
trolgear assembly.

Observe the catalogue
information

v Hager has performed the verification by testing.

This test is not required for the installer/system manufacturer if Hager equipment
is used in accordance with the design verification.

NOTE
This does not apply to the wiring or connected cables.
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41.3 Routine verification according to IEC / EN IEC 61439
General information

Regardless of whether a low-voltage switchgear and controlgear assembly has
been built according to IEC / EN IEC 61439-2 or to IEC / EN IEC 61439-3, a
routine verification as described below must be performed.

The quadro evo system and equipment inside the quadro evo system are subject
to design verifications.

However, these verifications do not prevent errors from creeping in, for example,
during assembly or generally during the production process. For this reason, the
final step is to carry out the routine verification to detect material and
manufacturing defects and to ensure the correct functioning of the completed
switchgear and controlgear assembly.

Routine testing must be carried out on each low voltage switchgear and
controlgear assembly.

According to standard IEC / EN IEC 61439-1, it is not necessary to carry out
routine verifications on devices installed in the low-voltage switchgear and
controlgear assembly or on assemblies which can be used on their own if they
have been correctly selected in accordance with clause 8.5.3 of the standard and
installed according to the device manufacturer’s instructions.

Scope of the routine test according to IEC / EN IEC 61439

With reference to IEC / EN IEC 61439-1 clause 11.1.a, the routine test must
include the following points:

No. Content of routine test Clause in IEC / EN IEC 61439-1
Protection class of covers 11.2
Air clearances and creepage distances 11.3

Protection against electric shock and continuity | 11.4
of protective circuits

Installation of equipment 115
Internal electrical circuits and connections 11.6
Connections for conductors inserted from the | 11.7
outside

Mechanical function 11.8
Insulation properties 11.9
Wiring, operating behaviour and function 11.10

Protection class of covers

A visual inspection must be carried out to verify that the prescribed measures for
achieving the intended protection class are observed. If no changes have been
made to the enclosure and the system’s construction instructions have been
followed, no reduction of the covers is to be expected. This also applies to the
system’s interior fittings in terms of barriers and built-in equipment.
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Air clearances and creepage distances

It must be checked whether the air clearances are greater than or equal to those
specified in the documentation. In case of doubt, the impulse withstand voltage
must be tested in accordance with the standard. If the air clearance is easily
visible, the verification can be carried out via a simple physical measurement.

Compliance with the specifications regarding creepage distances must be
verified by visual inspection. If this is not possible by visual inspection, the
verification must be carried out by physical measurement.

Protection against electric shock and continuity of protective circuits

The prescribed measures with regard to basic protection and fault protection
must be subjected to a visual inspection. The protective conductor circuits must
be subjected to a visual inspection.

Screwed connections must be checked randomly to ensure that they are
tightened correctly. This is especially important after transporting the switchgear.

Installation of equipment

It must be ensured that the installation and marking of the built-in equipment
comply with the manufacturing documents for the switchgear and controlgear
assembly.

Internal electrical circuits and connections

Connections, especially screwed connections, must be checked randomly to
ensure that they are correctly tightened. Torques must correspond to the system
or equipment documentation. Conductors or wiring must be checked for
compliance with the manufacturing documents for the switchgear and
controlgear assembly.

Connections for conductors inserted from the outside

The number, type and marking of connections must be checked for conformity
with the switchgear and controlgear assembly’s manufacturing documents.

Insulation properties

A test of the operating frequency insulation strength must be carried out on all
circuits for 1 second in accordance with the following table.

Rated insulation voltage U:: Test voltage:
(conductor to earth) (AC-effective value)
vl vl

Ui<=12 250

12 < Ui<=60 500

60 < Ui 1000

60 < Ui <= 300 1500

300 < Ui <= 690 1890

Ui=800V 2000

More information can be found in the standard.
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The test is not required for auxiliary circuits

- which are protected by a short circuit protection device up to 16 A,
- if an electrical function test has previously been carried out at the rated
operating voltage for which the auxiliary circuits are intended.

(Extract from IEC / EN IEC 61439-1)

Alternatively; for switchgear and controlgear assemblies with a protective device
in the incoming unit, rated up to l. = 250 A, the insulation resistance can be
verified by measurement using insulation measuring equipment with a voltage of
at least 500 V DC.

In this case, the test is passed if the insulation resistance between the circuits
and bodies is at least 1000 Q / V per circuit, related to the supply voltage of these
circuits to earth.

Wiring, operating behaviour and function
Make sure that the information and markings are complete.

Depending on the complexity of the switchgear and controlgear assembly, it may
be necessary to check the wiring and perform an electrical function test. The test
procedure and number of tests depend on whether the switchgear and
controlgear assembly has complicated locking mechanisms or sequence
controls, etc.

(Extract from IEC / EN IEC 61439-1)

NOTE

In some cases, it may be necessary to perform or repeat this test on site before
the system is put into operation.
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4.2 Protection classes for covers

General information and nomenclature

General information

The protection class indicates the electrical equipment’s suitability for use in
different environmental conditions.

With regard to its suitability for use in various environmental conditions, electrical
equipment is designed with suitable protection classes, expressed by IP codes.

In this document, the IP codes refer to standard
DIN EN 60529 (VDE0470-1:2014-9) protection classes provided by enclosures.

Nomenclature

The letters ‘IP’ which are always present in the protection class designation, are
followed by two code numbers. These numbers indicate the degree of protection
provided by an enclosure with regard to contact or foreign bodies (first digit) and
moisture or water (second digit). If one of the two numbers is not specified or
does not have to be specified, it is replaced by the letter ‘X’ (for example ‘IPX1°).

If required, further defined letters can be added to the number combination to
provide a more precise description of the protection class. Here, the third digit
indicates the additional touch protection. The fourth digit is a supplementary
letter. The last two digits are not mandatory.
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4.2.1 Protection classes
Table of protection classes
First digit of the IP code: Protection against foreign bodies and contact

1st digit Protection against foreign bodies

No protection

Protection against solid foreign bodies with diameter = 50 mm
Protection against solid foreign bodies with diameter = 12.5 mm
Protection against solid foreign bodies with diameter = 2.5 mm
Protection against solid foreign bodies with diameter = 1.0 mm
Protection against damaging quantities of dust

Dust-tight

o Ok W DN 2 O

Second digit of the IP code: Protection against water

2nd digit Protection against foreign bodies
0 No protection
1 Protection against dripping water

2 Protection against water dripping vertically when the enclosure is tilted
by up to 15°

Protection against dripping spray water up to 60° from the vertical
Protection against splash water from all sides

Protection against water jets (nozzles) from any angle

Protection against strong water jets

Protection against temporary immersion

Protection against permanent immersion

© 00N o 0o b~ W

Protection against water at high pressure / steam jet cleaning, especially
in an agricultural environment

Code letter for the third digit of the IP code: Access to dangerous live parts

Code letter Access to dangerous live parts

A Protection against access to dangerous live parts with the back of
the hand. @ > 50 mm

B Protection against access to dangerous live parts with a finger.
@ >1 mm and up to 80 mm long

C Protection against access to dangerous live parts with a tool.
@ > 2.5 mm and up to 100 mm long

D Protection against access to dangerous live parts with a wire.
@ > 1 mm and up to 1000 mm long

Code letter for the fourth digit of the IP code (optional according to DIN 60529)

Code letter Can be used optionally
H High voltage equipment
M Tested when moving parts are in operation
S Tested when moving parts are at standstill
w Tested under specified weather conditions
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Protection type: IP54

IP code Explanation of code letter
P -
5 Protection against foreign bodies

and contact
4 Protection against water

Protection type: IP2xC

IP code Explanation of code letter

IP -

2 Protection against foreign bodies
and contact

X Protection against water

C Access to dangerous live parts

Planning and installation

Explanation
Ingress protection

Protection against damaging quanti-
ties of dust

Protection against splash water from
all sides

Explanation
Ingress protection

Protection against solid foreign bo-
dies with diameter = 12.5 mm.

Protection class not specified in this
case because not necessary.

Protection against access to dange-
rous live parts with a tool.
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4.3 Air clearances and creepage distances

Definitions

@

o | = :;za [ 1 e

-

(O "L'. (i st

Air clearances and creepage distances
1and 2 (blue) | Air clearances

3 (red) creepage distance
Basic information

To dimension the air clearances and creepage distances, the following
relationships result from the insulation coordination rules:

- Air clearances are dimensioned according to the expected overvoltages,
taking into account the rated values of the surge protection device used and
the ambient conditions to be expected, with consideration for the protective
measures adopted against pollution.

- Creepage distances are dimensioned according to the working voltage and
the expected ambient conditions, with consideration for the protective
measures adopted against pollution and the insulating materials used.
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Rated values for quadro evo

Rated operational voltages 3 AC 50 Hz 230/ 400 V
3 AC 50 Hz 400/ 690 V

Rated current For devices up to 4000 A

Rated insulation voltage AC 400V /690 V

Rated peak withstand current 6 kV/8kV

Surge voltage category \Y)

Degree of pollution 3

Air clearance =8 mm

Creepage distance =11 mm

NOTE

Air clearances and creepage distances can be reduced taking into consideration
the requirements from IEC / EN IEC 61439-1, -2 (clauses 8.3.2, 8.3.3 and

annex F). Hager recommends observing the values provided above as a basis. If
these limits are reduced, the responsibility lies with the switchgear and
controlgear assembly manufacturer.

Degree of pollution

According to IEC / EN IEC 61439-1 clause 7.1.3, the degree of pollution refers to
the ambient conditions for which the low-voltage switchgear and controlgear
assembly is intended. For the switchgear and components in an enclosure, the
degree of pollution of the ambient conditions in the enclosure applies.

The following assignments apply to the degrees of pollution:

Degree of pollution 1

No pollution or only dry, non-conductive pollution occurs. The pollution has no
influence.

Degree of pollution 2

Only non-conductive pollution occurs. Occasionally, temporary conductivity due
to condensation must be expected.

Degree of pollution 3

Conductive pollution occurs or dry, non-conductive pollution that becomes
conductive as condensation is expected.

Degree of pollution 4

The pollution leads to constant conductivity, e.g. caused by conductive dust, rain
or snow.

NOTE

Pollution degree 4 does not apply to the micro-environment inside the switchgear
and controlgear assembly pursuant to standard IEC / EN IEC 61439-1.

NOTE

Unless otherwise specified, pollution degree 3 applies to switchgear and
controlgear assemblies used in industry. However, other degrees of pollution
may be used depending on the application or micro-environment concerned.
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Material groups
‘CTI' - Comparative Tracking Index.

Numerical value of the highest voltage in volts at which a material can withstand
50 drops of a specified test liquid without tracking.

NOTE
The value of each test voltage and the ‘CTI’ must be divisible by 25.

The materials are divided into the following four groups according to their
Comparative Tracking Index (CTI):

Material CTI - Comparative Tracking Index
I 600 < CTI

Il 400 < CTl < 600

llla 175 < CTl < 400

llb 100 < CTl <175

The CTI values refer to the results determined for the insulation material
according to IEC 60112:2003 + A1:2009, procedure A.
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4.4 Labelling and label panels

Intended purpose

Type plates are used to identify the individual enclosure types and their
traceability. They also contain product information required by the standards
such as protection type and class, if applicable, as well as information about the
approval by an external testing body (e.g. VDE).

Applicable documents

- DIN VDE 0603-1, clause 4.3 Labelling

- |EC/IEC EN 61439-1 clause 6.1 'Assembly designation marking'
- DIN EN ISO 9001:2008-2

- Feuille d’instructions no. 9Z 9031 00

- Hager Guidelines Visual Identity Grafic Code

Design of content (texts and symbols)
The labels and signs necessary for the product are determined by Hager.

As the use of the end product has not yet been defined when the device is
delivered (meter board, type of low-voltage distribution), it is not possible to
provide all the information required by the standards.

The contents specified by Hager are just the application-specific basic
requirements.

The switchgear and controlgear assembly manufacturer must complete this
information.

Type plates for basic enclosures

;=N546E €
quadro evo @ @

IP30/43/55 (@)

ENb2s
N o2
W

Hagey Lumetsl S0 A - Via Meve 27 - 33080 PORCIA (M) - TTALY

- Wipe-resistant (water and thinner according to IEC / EN IEC 61439-1)
The type plate indicates:

- Manufacturer’s address

- Item number

- Certified product standard

- Protection class (IP) according to VDE certificate
- Product group description

- Symbols

- Protection class symbol

- Production date
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Additional type plate of switchgear manufacturer

According to the applicable standard, the switchgear and controlgear assembly
manufacturer must mark and document the switchgear and controlgear
assembly. In the event that the systems are designed by switchgear
manufacturer-partners in cooperation with the technical service, the following
blank type plate of the switchgear manufacturer-partner will be delivered (delivery
form: DIN A4 sheet with 4x blank type plates).

Power switchgear and
controlgear assembly

Type

Rated current of the PSC ().

Rated voltage of the PSC (U,) Praject { Part

Type of curent J frequency

Rated voltage of auxtiary circuts

Degres of prolecson project code Date

Standards DIN EN 614391 {VOE 0660-500-1)

Before commissioning the switchgear assembly, all
settings on protective devices must be chekced in
accordance with their protective function for the circuit
concerned: if necessary, these settings must be carried
out as intented.

Installation verification sheets for basic enclosures (wall-mounted, standing, quadro evo
modular stand-alone distributor)

All basic enclosures are supplied with the following illustrated sheet (DIN A4) for
the installation verification. This must be filled in by the switchgear and
controlgear assembly manufacturer and also installed in the enclosure, in the
visible area.
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4.5 Protection against electric shock & continuity of protective
conductor circuits

4.5.1 Basic definitions
Basic concept of protection against electric shock

When installing an electrical system, it must be ensured that, when the system is
in a fault-free state, parts of the system that carry a current dangerous to humans
cannot be touched. In the event of a fault which can lead to a life-threatening
electric shock, suitable protective measures must be taken.

"Devices and circuits in a switchgear and controlgear assembly must be
arranged in such a way that their operation and maintenance are facilitated and
at the same time the necessary protection is ensured.

The following requirements are intended to ensure that the required protective
measures are observed when a switchgear and controlgear assembly is
connected to a system in accordance with standards of the IEC 80364 series.

Comment: for the generally applicable protective measures, IEC 61140 and
IEC 60364-4-41 apply." (Quote e.g.: IEC / EN IEC 61439-1)

Basic definition - basic / fault protection

A protection measure always consists of a combination of two independent
protective devices: the basic protection and the fault protection. Dangerous live
parts must not be accessible or touchable under normal conditions. Furthermore,
in the event of a fault, the occurrence of dangerous touch voltages on touchable
conductive parts or surfaces is prevented.

Basic protection

Direct contact with live (active) parts of the electrical system is prevented e.g.
through insulation.

Fault protection

In the event of a failure of the protective device for the basic protection, this
prevents a dangerous touch voltage from occurring or remaining on conductive
parts, e.g. by automatically disconnecting the power supply.

Additional protective devices
Additional protective devices provide protection:

- inthe event of failure of the protective device used as the basic protection
and/ or

- inthe event of failure of the protective device used as the fault protection
and/ or

- if the user of the electrical system is careless or

- in the event of particular danger to persons due to special conditions caused
by external influences, e.g. through the use of error value protection devices
with s < 30 mA.

Safety measure to protect against electric shock according to
DIN VDE 0100-410: 2007-06

- Clause 411: Automatic deactivation of the power supply

- Clause 412: Double or reinforced insulation

- Clause 413: Protective separation

- Clause 414: Safety extra-low voltage (SELV) or protected extra-low voltage
with protective separation (PELV)
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Implementation of the basic protection requirement in the quadro evo system

Implementation of the basic protection (protection against contact with active
parts) is clearly described in standard IEC / EN IEC 61439-1 under clause 8.4.2.3
“Barriers or enclosures”:

Quote

“Air-insulated live parts shall be inside enclosures or behind barriers providing at
least a degree of protection of IPXXB”

This required degree of protection is maintained by the Hager touch protection
cover or the Hager enclosures and is confirmed by type tests.

Clause 8.4.2.3 “Barriers or enclosures” also mentions the following information:

Quote

“Where it is necessary to remove barriers or open enclosures or to remove parts
of enclosures, this shall be possible only if one of the conditions a) to c) is
fulfilled:

a) By the use of a key or tool, i.e. any mechanical aid, to open the door, cover or
override an interlock.”

This requirement is also met by the Hager touch protection barrier using
shap-lock bolts which can only be removed with a screwdriver, or by Hager
enclosures equipped with a lock.

If no additional protection has been agreed between the system operator and the
switchgear and controlgear assembly manufacturer, the measures described are
sufficient to maintain the basic protection. See also IEC / EN IEC 61439-1

table C1.

If extended requirements for basic protection are agreed between the system
operator and the SCA manufacturer, IEC / EN IEC 61439-1 clause 8.4.6.2.3
and table C.1 must be observed.
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45.2 Protection classes
Definition

The protection classes are specified for all electrical equipment in
DIN EN 61140:2016-11 (VDE 0140-1:2016-11).

Four protection classes exist for electrical equipment, whereby only protection
classes one to three are permitted in the EU and other industrial countries.

These protection classes are to be distinguished from the IP-classified protection
classes (IEC 60529). Whereas the three electical equipment protection classes
define measures to provide protection against voltages dangerous to the touch,
IP protection classes describe the degree of protection of the enclosure against
contact, foreign bodies and water.

Protection Symbol Description

class

0 (no symbol) Only basic insulation is used as the ba-
sic protection without a fault protection
device.

| Basic insulation is used as the basic
protection, and a protective conductor
connection is used as the fault protec-
tion. This means that all conductive
parts of the enclosure of an item of
equipment must be connected to a pro-
tective conductor system. Portable de-
vices have a protective earth conductor
which must be arranged in such a way
that, in the event of a fault, the protecti-
ve conductor is the last to be interrup-
ted.

Il Basic insulation is used as the basic
protection, and additional insulation is
used as the fault protection. Protection
class Il devices are also known as ‘dou-
ble insulated devices’; the conductive
parts of the enclosure have no earth
connection. Portable devices do not
have a protective earth conductor; only
plugs with no safety contact are used.

1] The low voltage serves as the basic
protection but there is no provision for
fault protection. As with protection class
Il, equipment that operates with a low
voltage requires reinforced or double
insulation. The safety extra-low voltage
(SELV) is max. 50 V for AC voltage and
max. 120 V for DC voltage.
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45.3 Network types

Overview of different network types

The maximum switch-off times for circuits in TN and TT systems with a nominal
AC voltage of 230 / 400 V are shown graphically in the following overview.
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1 | Public network 400/ 230 V
House consumer unit

Main power supply system
(double or reinforced insulartion)

4 | Distribution circuit
5 | Final circuit up to 32 A

For distribution networks designed as power lines or underground cables, as well
as in primary power supply systems according to DIN 18015 - 1 with a “double or
reinforced insulation” protective measure, it is sufficient if there is an overcurrent
protection device at the start of the line section to be protected and, in the event
of a fault, at least the current is flowing which causes the protective device to trip
under the conditions specified in the standard for the overcurrent protective
device for the overload range (large test current). This results in switch-off times
of the overcurrent protection device of up to one hour.

TN system

A TN system is a specific way to implement a low voltage network in the
electrical power supply. The most important feature is the type of earth
connection of this power supply system to the power source and the electrical
equipment in the building installation.

In a TN system, the star point is earthed on the undervoltage side of the
supplying transformer.
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In contrast to a TT system, in a TN system, the circuit is zeroed with the
consumer’s installation. In a TN system, there is a connection between the
system (functional) earthing and the plant (protective) earthing.

In the event of sufficient low impedance, earth faults in TN networks lead to earth
fault currents which cause the upstream fuse to respond. With a high-impedance
earth fault, on the other hand, the earth fault current is often too low to trip the
fuse. These earth currents, which are also known as ‘residual currents’, are
particularly dangerous as they can lead to electrical accidents or equipment fires.
To reduce this risk, residual current circuit breakers are used to detect
high-impedance earth faults.

Depending on the design of the protective conductor, TN systems are divided
into TN-C systems, TN-C-S systems and TN-S systems.

The TN-C-S system is the most common type of network in the low-voltage
range. It is simple with a practical design, and proven in practice. For this reason,
we will only refer to the TN-C-S system below.

TN-C-S system
The PEN conductor is divided into a protective conductor (PE) and a neutral
conductor (N), preferably in the main power supply system.

After the transition to the TN-C-S system, the protective conductor (PE) and the
neutral conductor (N) are kept strictly separated further along the line. It is not
permitted, further along the line, to connect the neutral conductor to any other
earthed part of the system or to reconnect it to the protective conductor.

TN-C-S system - fault: short to the enclosure
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In the event of a short to the enclosure, the fault loop in the TN system is formed
by an external conductor and the PEN or PE. The material, length and
cross-section of the conductors are in most cases largely identical. For this
reason, the resistances of the respective conductors are almost identical.
Compared to the TT system, the system offers the advantage of a shorter
switch-off time of the overcurrent protection devices due to the higher residual
current.

Due to the significantly lower impedance of the PEN conductor compared to the
operational earthing, a lower current flows via the system earthing itself despite
the higher total residual current compared to TT systems.
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) )
ff-_g where R =0 'J,f :H Il = oo

A short to the enclosure is therefore a non-critical fault as the switch-off condition
for the overcurrent protection device is reached directly due to the high residual
current.

However, due to the infinite current, it is necessary to design the protective
conductor accordingly. But the residual current is limited by the fuse. The
calculation formula for the copper conductor cross-section in relation to the
NHgL fuse can be found in DIN VDE 0100 part 540.

To verify the effectiveness of the protective conductor circuit inside the
switchgear and controlgear assembly, the resistance of the protective conductor
circuit must not exceed 0.1 Q (IEC / EN IEC 61439-1 / 10.5.2). The top-hat
rail/mounting rail screw connection is tested for this. The enclosed wire is
sufficient for the effective connection of the enclosure and the door to the
earthing bar (continuity according to IEC / EN IEC 61439-1 / 10.5.2 verified). If
devices with a higher voltage than low voltage are attached to the
doors/enclosures, a protective conductor must be connected to these parts. In
this case, the cross-section of the protective conductor must be in accordance
with IEC / EN IEC 61439-1, table 3, with reference to the maximum rated
operating current le of the secured equipment.

TN-C-S system - fault: earth fault
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An earth fault in the TN system is particularly dangerous because the resistance
of the earth fault is often highly resistive and the low residual current does not
necessarily trip the upstream fuse. The switch-off condition Ir = l. is not achieved
with a conventional overcurrent protection device. Strictly speaking, the
switch-off condition for an earth fault is Ir+ls>l.. The resistance of the ground loop
builds up a parallel circuit. The operating current |z flows in one loop and I flows
in the ground or fault circuit. Only if Re>Rs is the switch-off condition I->l.fulfilled.

NOTE

Sensitive monitoring by an RCD (residual current device) is required to detect and
switch off the earth fault.
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In the TT system, one point of the power source for the distribution network is
connected to a system earth Re. As in a TN system, the star point of the
supplying transformer is usually earthed.

The protective conductor connected to the conductive enclosures of the
electrical equipment in the consumer installation is not connected to the earthing
of the distribution network, but is separately connected to its own local earth Ra
(plant earth).

This lack of connection between the system earth of the generator and the earth
of the consumer installations offers the advantage that no compensation currents
can flow between the two earthing points because in the TT system, in contrast
to the TN system, there is no increase in the earth potential due to the loaded
PEN conductor on the consumer side. In the case of a system that has not been
designed in accordance with the standards (no protective equipotential bonding
conductors between external touchable parts such as water pipes and the main
earthing bar), it is possible that compensating currents may flow between the
plant earth and the system earth of the generator (secondary side, local network
transformer) via directly earthed plants and systems, such as water pipes and
other line networks (telecommunications, etc.), and cause them to corrode
electrochemically over time.

TT system - fault
A short to the enclosure leads directly to an earth fault.
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In the case of the TT system, the fault loop is formed by an external conductor
and the path via Ra and Re.

Here, the fault voltage corresponds approximately to the line-to-earth voltage U,
because the resistance value of R. is much higher than the sum of the remaining
resistances in the fault circuit.

i,
Rs+ Ry \where,e.g. Re=5Q, Ro=5Q, Uy =230 V

A
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Thus, the following applies to the error voltage U:
r - '- U[I
Up =Ry #lp =50+ 234 =115V = —

Thus, the error voltage exceeds the maximum permissible touch voltage and an
immediate automatic switch-off becomes necessary. Via the switch-off condition
Ra< UL/ | where:

R.= earth resistance of the bodies in Q (ohm)

l. = power in A which causes the protective device to switch off automatically
U. = maximum permanent permissible contact voltage

U.~ 50V, U.=120V from DIN VDE 0100, Part 200

the value 1 Q results for Ra already at a tripping current of 50 A.

Such small resistances for protective conductors are not economically feasible
and the “protective earthing” protective measure alone is insufficient. Therefore,
in the TT network, the RCD switch with a trip current of up to 300 mA is used.
The calculation is based on a switch-off time of 0.2 s. The earth resistance when
using an RCD should not exceed 200 Q.

With the condition Ra< U/ lw with e.g. lsw= 300 mA, R, = 166.6 Q.

In the event of a fault inside the switchgear and controlgear assembly, the
rule also applies that the resistance of the protective conductor circuit must
not exceed 0.1 Q.
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4.6 Implementing protective conductor and earthing connections
in switchgear and controlgear assemblies

46.1 General information
Distinguishing between protective conductor connections- and earth connections

Inside the switchgear and controlgear assembly, a distinction is made between
protective conductor connections and earth connections.

Protective conductor connection

This includes all active parts that are used to establish the connection between
the protective conductor of the incoming unit and the protective conductor of the
outgoing circuits.

It must be ensured that this connection is not interrupted when the covers are
removed (e.g. to perform maintenance work). The requirements from clause 43.4
‘Short-circuit resistance of the protective conductor’ must be observed for
protective conductor connections.

The design of the protective conductor connection depends on the supply
current |.. of the switchgear and controlgear assembly.

Protective conductor connections - cross-sections for protective conductors (PE,

PEN):

Cross-section of the external conduc- Minimum cross-section of the corres-

tor S ponding protective conductor (PE, PEN)
Sp

S <16 mm? S

16 mm? < S < 35 mm? 16 mm?

35 mm? < S < 400 mm? S/2

400 mm?2 < S < 800 mm? 200 mm?2

800 mm? < S S/4

Earth connection

This includes all inactive conducting parts such as covers, mounting rails, top-hat
rails, etc. which do not have a protective conductor connection between the
protective conductor of the incoming unit and the protective conductor of the
outgoing circuits. These parts must be earthed separately or connected to the
protective conductor via the construction type.

The transition resistance of this earthing connection (last construction part and
protective conductor of the incoming unit) must not exceed 0.1 Q.

The design of the earthing connection to the equipment and mechanical
components of the system depends on the type of enclosure.

Earth connections - cross-sections for copper connecting conductors:

Rated operating current I. Minimum cross-section for connecting conductors
le<20A Cross-section of external conductor S in mm?
20<le<25A 2.5 mm?

25<1.<32A 4 mm?

32<l.<B3A 6 mm?

63A<le 10 mm?
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Selecting components for earth and protective conductor connections

The following overview facilitates rapid selection of the required components,
depending on the supply current l.. and the type of enclosure.

Modular stand-alone distributor FG

Ina to 630 A:

- Protective conductor | rotective conductor measures for rated currents up to 630 A
connection Earthing connection to quadro evo modular stand-alone distri-

- Earthing connection butors (630 A)

Ina to 4000 A:

- Protective conductor | rotective conductor measures for rated currents up to 1600 A
connection Earthing connection to quadro evo modular stand-alone distri-

- Earthing connection butors (1600 A)

Special cases:
- la<63A Protective conductor measures for rated currents (< 63 A)

- Functional earthing -
VDI

Earth continuity in side-by-side and back-to-back cubicale

There is no need to use additional earthing connections between two cells as the
electrical continuity is guaranteed by the use of our coupling plates, item FN950.
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46.2 Earthing connection in quadro evo modular stand-alone distributors
for rated currents = 250 A

Earthing connection for interior fittings

When using earthed system modules and a PE rail with an appropriate
cross-section, no further earthing of the enclosure frame is necessary due to the
mounting rails inside the enclosure. Furthermore, one or more protective
conductor terminal blocks with an appropriate cross-section are sufficient as a
support point for the earthing connection of the interior fittings.

If the protective conductor connection is isolated from the mounting rails, the
enclosure frame must be connected to the central protective conductor at one
point.
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4.6.3 Protective conductor measures for rated currents = 630 A
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1 | Connection variant 1

2 | Connection variant 2

Variant 1

A perforated copper busbar, which is screwed directly to the enclosure frame, is
used as the central protective conductor. The dimensions of the Cu busbar must
be designed according to the incoming unit’s external conductors pursuant to
the table in chapter 'Assignment of minimum cross-sections'.

The contact of the incoming unit’s protective conductor is ensured directly on the
Cu busbar.

Variant 2

For smaller outgoing circuits that are routed via terminal blocks, one protective
conductor terminal block is required per top-hat rail with outgoing terminal
blocks for the protective conductor connection (e.g. KYA...). Both the terminal
block and the wiring to the Cu busbar must be designed according to the
technical values of the outgoing circuits. Here, the value of the rated short-time
withstand current for quadro evo top-hat rails pursuant to the table in chapter
'‘Using top-hat rails as protective conductor busbars' must be observed in
particular.

Variant 3

For larger outgoing circuits, where variant 2 is not possible due to the technical
conditions, the protective conductor connection of the outgoing circuit must be
directly connected to the Cu busbar.
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464 Earthing connection in quadro evo modular stand-alone distributors
for rated currents = 630 A

Earthing connection for interior fittings

As in the current range from 630 A the central protective conductor is usually
screwed directly to the enclosure frame, an additional earthing connection of the
enclosure frame and the system modules is not necessary.

For quadro evo stand-alone distributors, the separately required earthing
connection (10 mm?) to the side walls must be ensured.
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4.6.5 Protective conductor measures for rated currents > 630 A

Central protective conductor

.lr‘
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Protective conductor measures Ina < 1600 A

A copper busbar, to be placed directly at the supply point, is used as the central
protective conductor. It can also be routed through the complete switchgear,
even in the case of subdivided enclosures. The protective conductor of the
incoming unit is connected directly to the Cu busbar.

For smaller outgoing circuits that are routed via terminal blocks, one protective
conductor terminal block is required for each top-hat rail with outgoing terminal
blocks for the protective conductor connection (e.g. KYA...). Both the terminal
block and the wiring to the copper busbar of the central protective conductor
must be designed according to the technical values of the outgoing circuits.

Here, the value of the rated short-time withstand current for quadro evo top-hat
rails must be observed in particular.
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4.6.6 Earthing connection in quadro evo modular stand-alone distributors
for rated currents > 630 A

Earthing connection for interior fittings

Due to the use of the UST42PEN as a busbar support for the central protective
conductor, no further earthing measures are necessary with regard to the support
frame and the enclosure structure. An additional earthing connection from the
central protective conductor to the enclosure frame is only required if the copper
busbar of the central protective conductor is insulated from the UST42PEN by
additional supporting insulators (not included in delivery).
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4.6.7 Assignment of minimum cross-sections
Minimum cross-sections

Assignment of minimum cross-sections of separately routed, mechanically
unprotected PE conductors to the corresponding external conductor
cross-sections.

If non-insulated PE conductors are used, the plastic insulation must not be

touched.
Protective PVC-insulated The smallest associated protective Non-insulated
device: copper exter- | conductor cross-section made of cop-  wire®
NHgL fuse™ | nal conduc- per (mechanically unprotected, laid se-
tor® parately as an individual conductor)
PVC Insulated as | Not insula-
insulated®? an external | ted“
conductor®
In [A] S [mm?] S [mm?] S [mm?] S [mm?] S [mm?]
16 1.5 1.5 25
20 25 25 25
25 4 4 25
35 6 6 25
50 10 10 25
63 16 16 25
80 25 16 25
100 35 16 25
125 50 25 25
160 70 35 25
200 95 20.3 (25) 47.5 18.3 (25) 25
250 120 26.6 (35) 60 23.9 (25) 25
250 150 26.6 (35) 75 23.9 (25) 25
315 185 32.8 (35) 92.5 29.5 (35) 2x25
355 240 39.9 (50) 120 35.9 (50) 2x25
400 300 43.8 (50) 150 39.4 (50) 2x25
500 400 59.4 (70) 200 53.4 (70) 3x25
630 500 78.2 (95) 200 70.3 (70) 3x25

1) PVC-insulated cable (30 °C) group 2 (DIN VDE 0100 T.523, assignment of gL fuses)
2) Calculated values for PVC-insulated PE according to DIN VDE 0100 T. 540 / 11.91 and
rounding up to the next possible cross-section (values in brackets)

3) Minimum values for protective conductors with the same insulation material as the external
conductor according to table 4, VDE 0660 T. 600 (IEC / EN IEC 61439-2) / VDE 0660 T.504
(IEC / DIN EN 61439-3)

4) Calculated values for bare mechanical, unprotected copper conductors according to
DIN VDE 0100 T.540 / 11.91 and rounding up (vales in brackets)
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46.8 Protective conductor (PE)

Protective conductor cross-section of the assembly

IEC / EN IEC 61439-1 stipulates that each assembly must have a protective
conductor for automatic power cut-off. This must be able to withstand the
dynamic and thermal stresses caused by faults inside the enclosure and in feed
circuits.

This protective conductor is often provided by a copper bar securely fastened to
the enclosure framework and easily accessible for feed connections.

IEC / EN IEC 61439-1 Annex B specifies the calculation method for the protective

conductor,
VIZ Xt
="

'Sp' is the protective conductor cross-sectional area PE in mm?

- 'I*"is the effective fault current value in amps, line-to-earth, which is 60 % of
the line-to-line fault current according to clause 10.11.5.6.

- 't is the trip time of the breaking device in seconds (from min. 0.2 s to max.
55s)

- 'k'is a factor based on the material type used

For example, the PE for an assembly with an .. characteristic of 50 kA/1 s

would be calculated as,

/(50000 % 0.6)* x 1
R 176

=170.45 ~ 171 mm? with a 40/5 Cu bar

(k = 176 for a bare copper bar)
Protective earth cross-section for feeds

Based on calculated values, use the standard PE bars dimensions as defined
below. Hager offers perforated PE bars, that are easy to wire and to fix on the

structure.
len [A] I, PE t[s] k cross section | suitable stan- | reference of
(1:x*60 %) required dard perforated
[A] [mm?] [mm] copper bar
85000 51000 1 176 | 289.77 63 x5 uc922
75000 | 45000 1 176 | 255.68 63 x5 uc922
70000 | 42000 1 176  238.64 50x5 ucs44
65000 | 39000 1 176 221.60 50x5 ucs44
52000 31200 1 176 | 177.23 50x5 ucCs44
40000 | 24000 1 176 | 136.37 32x5 ucs43
35000 21000 1 176 119.32 25x5 UT87E
30000 18000 1 176  103.27 25x5 UT87E
25000 15000 1 176  85.23 25x5 UT87E
15000 9000 1 176  51.14 25x5 UT87E
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4.6.9 Using top-hat rails as protective conductor busbars
Standardised top-hat rails as protective conductor busbars

According to DIN VDE 0611 T.3 / 11.89 para. 3.1.1, standardised rails (including
top-hat rails according to DIN EN 60715) may be used as protective conductor
busbars if the values of the rated short-time withstand current specified in the
following table are not exceeded.

Top-hat rails according to | Corresponds to an Rated short-time withstand

DIN EN 60715 - steel E-Cu cond_uctor with current I (1°s) / kA
cross-section

35x7.5mm 16 mm? 1.92

35x 15 mm 50 mm? 6

Exception:

Protective conductor busbars made of steel may not be used as PEN conductors
or N conductors. For this reason, the table for steel rails does not indicate a
maximum permissible rated current for the PEN function.

Hager device mounting rails made of steel comply with DIN EN 60715. Use is
only permitted for the PE function and not for the PEN or N function.
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4.7 Installation of equipment

General information

The installation of equipment is regulated by IEC / EN IEC 61439-1, clause 8.5
‘Installation of equipment’.

Clause 8.5 ‘Installation of equipment’ covers the following subjects:

- Clause 8.5.1 ‘Inserts’

- Clause 8.5.2 ‘Removable parts’

- Clause 8.5.3 ‘Choice of equipment’

- Clause 8.5.4 ‘Installation of equipment’

- Clause 8.5.5 ‘Accessibility’

- Clause 8.5.6 ‘Barriers’

- Clause 8.5.7 ‘Direction of actuation and indicating switch positions’
- Clause 8.5.8 ‘Indicator lights and push buttons’

4.71 Inserts

Installing inserts

With inserts (IEC / EN IEC 61439-1 clause 3.2.1), the connections of the main
circuits (IEC / EN IEC 61439-1 clause 3.1.3) may only be connected or
disconnected if the switchgear and controlgear assembly is de-energised. These
inserts can generally only be removed and attached with tools.

To remove an insert, all or part of the switchgear and controlgear assembly must
be disconnected from the mains.

To prevent unauthorised operation, the switchgear may be provided with
arrangements to secure it in one or more of its positions.

4.7.2 Removable parts
Design of removable parts

Removable parts must be designed so that the installed electrical equipment can
be safely disconnected or connected to the main circuit while live.

Removable parts may be equipped with an encoder (IEC / EN IEC 61439-1
clause 3.2.5).

A removable part must be fitted with a device which ensures that it can only be
removed or inserted after its main circuit has been disconnected from the load.

Removable parts must have an operating position (IEC / EN IEC 61439-1
clause 3.2.3) and a set-down position (IEC / EN IEC 61439-1 clause 3.2.4).

4.7.3 Selecting the equipment
Equipment in accordance with the IEC standards

The equipment built into switchgear and controlgear assemblies must comply
with the |IEC standards applicable to them.

The equipment must be suitable for the application in question with regard to the
external design of the switchgear and controlgear assembly (e.g. open or closed),
its rated voltages, rated currents, rated frequency, service life, making and
breaking capacity, short-circuit strength, etc.

If the short-circuit strength and / or breaking capacity of the equipment is not
sufficient for the demands to be expected at the installation site, it must be
protected by current-limiting protective devices such as fuses or circuit breakers.
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When selecting current-limiting protective devices for built-in switchgear, the
maximum permissible values specified by the device manufacturer must be taken
into account; attention must be paid to the coordination of equipment

(IEC / EN IEC 61439-1 clause 9.3.4).

The coordination of equipment, e.g. the coordination of motor starters with
short-circuit protection devices, must comply with the applicable IEC standards.

In some cases, overvoltage protection may be required, e.g. for equipment that
fulfils overvoltage category 2 (IEC / EN IEC 61439-1 clause 3.6.11).

4.7.4 Installation of equipment
Installation of equipment in accordance with the manufacturer’s specifications

Equipment must be installed and wired in the switchgear and controlgear
assembily in accordance with the manufacturer’s specifications in such a way
that influences, e.g. heat, switching emissions, vibrations, magnetic fields, which
occur during normal operation, do not prevent it from functioning flawlessly. For
switchgear and controlgear assemblies with electronic equipment, it may be
necessary to separate or shield all electronic signal-processing circuits.

If any fuses are installed, the original manufacturer must specify the type and
ratings of the fuse links to be used.

4.7.5 Accessibility
Allow easy access

Adjustment and reset devices which must be operated within the switchgear and
controlgear assembly must be easily accessible.

Functional units mounted on the same supporting structure (mounting plate,
mounting frame) and their connections for conductors inserted from the outside
must be arranged in such a way that they are accessible for mounting,
connection of the conductors, maintenance and replacement.

Unless otherwise agreed between the switchgear and controlgear assembly
manufacturer and the user, the following accessibility requirements apply in
connection with switchgear and controlgear assemblies installed on the floor:

- Apart from protective conductor connections, connections must be arranged
at least 0.2 m above the base of the switchgear and controlgear assembly in
such a way that cables and lines can be easily connected.

- Displays that must be read by the operator must be arranged in a range
between 0.2 m and 2.2 m above the base of the switchgear and controlgear
assembly.

- Operating elements, e.g. handles, push buttons or similar, must be arranged
at a height such that they can be easily operated, i.e. their centre line must lie
between 0.2 m and 2 m above the base of the switchgear and controlgear
assembly.

- Actuating elements for emergency stop devices (see
IEC 60364-5-53, 536.4.2) must be mounted in an accessible area between
0.8 m and 1.6 m above the base of the switchgear and controlgear assembly.
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4.7.6 Barriers

Barriers are protecting

Barriers for manually-operated switchgear must be arranged so that operators
are not endangered by switching emissions.

To reduce the risk of danger when replacing fuse links, phase separators should
be used unless this is unnecessary due to the design and arrangement of the
fuses.

4.7.7 Direction of actuation and indicating switch positions
Clear indication

The operating positions of equipment must be clearly indicated. If the direction of
actuation does not comply with IEC 60447, the direction of actuation must be
clearly marked.

4.7.8 Indicator lights and push buttons
Colors accordingly with IEC 60073

Unless otherwise specified in the applicable product standard, the colours of
indicator lights and push buttons must comply with IEC 60073.

4.7.9 Suggested tightening torques for the assembly

Suggested tightening torques depending on screw size and usage

Maximum
Type | torque Usage Image
M8 20 Nm Fixing
- Uprights
M12 20 Nm Fixing
- Top entry plate
- Bottom entry plate + plinth
- Full opening plate of venti-
lated roof
M12 20 Nm Fixing 2
- Coupling plinths <& =
..{4 '\
4!‘
M12 20 Nm Fixing Pag 2
ers . Ve A v
- Double lifting rings % ' r
- Cover plate
7 §
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Maximum
Type | torque Usage Image
a5 2 Nm Fixing
- Ventilated roof
M6 4 NM Fixing .
- Side panels Zodl N gl e .
- Plinth covers i } B
o K R e 2
"A t‘.
@4,2 4 NM Fixing
- Door handle
M6 4 NM Fixing
- Vertical dividing uprights "ol ‘
- Connection plates R d O 1l
| 1@"
24 - f’\"
: ’
M6 4 NM Fixing i
- Horizontal dividing uprights )
M6 4 NM Fixing
- External connection plate
- Internal kits and accessori-
es
@4,2 4 NM Fixing
- Front panel
M8 20 NM Fixing
- Tscrews
- Aluminium accessories
M8 4 NM Fixing
- PE conductor
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4.8 Internal electrical circuits and connections

Inspection and verification

Compliance with the construction requirements of (IEC / EN IEC 61439-,
clause 8.6) for internal electrical circuits and connections must be confirmed by
inspection and verified according to this standard.

Connections, especially screwed connections, must be checked randomly to
ensure that they are correctly tightened. Conductors must be checked for
compliance with the manufacturing documents for the switchgear and
controlgear assembly.
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4.9 Connections for conductors inserted from the outside

General information

Comment 1

Comment 2

The switchgear and controlgear assembly manufacturer must specify whether the
connections are suitable for copper or aluminium conductors or for both
materials. The connections must be designed in such a way that the conductors
inserted from the outside can be connected by means of screws, plug
connections, etc., and it must be ensured that the contact force required for the
current rating and the short-circuit resistance of the equipment and the circuit is
maintained.

Unless special agreements have been arranged between the switchgear and
controlgear assembly manufacturer and the user, the connections must be able
to accommodate copper conductors from the smallest to the largest
cross-section, assigned to the rated current (IEC / EN IEC 61439-1 annex A).

If aluminium conductors are to be connected, the type, size and connection
method of the conductors must be designed in accordance with the agreement
between the switchgear and controlgear assembly manufacturer and the user.

IEC / EN IEC 61439-1 table A.1 does not apply to the connection of conductors
inserted from the outside for electronic circuits with low currents and low
voltages (less than 1 A and less than AC 50 V or DC 120 V) to a switchgear and
controlgear assembly.

The available connection space must allow proper connection of the specified
conductors inserted from the outside and, in the case of multi-core cables/lines,
splicing of the cores.

In the United States of America (USA) and in Mexico, the National Electrical
Codes must be used to determine the required minimum wiring space. In the
USA, NFPA 70, article 312 is applicable. In Mexico, NOM-001-SEDE is
applicable. In Canada, the space for connecting and bending wires is defined in
the Canadian Electrical Code, Part 2 Standard, C22.2 No. 0.12, Wire Space and
Wire Bending Space in Enclosures for Equipment Rated 750 V or Less.

The conductors must not be subjected to any loads that could reduce their
normal service life expectancy.

Unless otherwise agreed between the switchgear and controlgear assembly
manufacturer and the user, in three-phase circuits with a neutral conductor, it
must be possible to connect copper conductors with the following current
carrying capacity to the terminals for the neutral conductor:

- half the current carrying capacity of the external conductor, if this is greater
than 16 mm?; however, minimum value of the neutral conductor 16 mm?;

- with the same current carrying capacity as the external conductor if its
cross-section is equal to or smaller than 16 mm?.

When using conductor material other than copper, the above-mentioned
conductor cross-sections should be replaced by cross-sections with equivalent
conductivity; in this case, connections for larger cross-sections may be
necessary.
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In certain applications where the current in the neutral conductor can assume a
high value, e.g. large lighting installations with fluorescent tubes, a neutral
conductor with a current carrying capacity equal to or greater than that of the
phase conductors may be necessary; this must be specially agreed between the
switchgear and controlgear assembly manufacturer and the user.

Connections provided for incoming and outgoing neutral conductors, protective
conductors and PEN conductors must be arranged near the corresponding
external conductor connections.

Openings in cable/line entries, end plates, etc. must be designed in such a way
that, after proper installation of the cables/lines, the intended protection
measures against contact and the intended protection class are achieved. This
requires use of the means of insertion specified by the switchgear and
controlgear assembly manufacturer for the application concerned.

Connections for protective conductors brought in from outside must be marked
according to IEC 60445. An example is the symbol reg. no. 5019 according to
IEC 60417. This symbol may be omitted if the protective conductor brought in
from the outside is connected to an internal protective conductor which is clearly
marked with the colours green and yellow.

The connections for external protective conductors (PE, PEN) and for metal
sheaths of cables/lines (steel installation pipe, lead sheath, etc.) must have a
clean contact if necessary. Unless otherwise specified, they must be suitable for
connecting copper conductors. A separate connection of a suitable size must be
provided for the protective conductor of each outgoing circuit.

Unless otherwise agreed between the switchgear and controlgear assembly
manufacturer and the user, terminals for protective conductors must be suitable
for connecting copper conductors with a cross-section based on the
cross-section of the corresponding external conductor according to

(IEC / EN IEC 61439-1 table 5).

Special attention must be paid to the risk of electrolytic corrosion in the case of
sheathings and conductors made of aluminium or aluminium alloys. The means
of connection that ensure the continuous connection of the conductive parts with
the external protective conductor must not have any other function.

Special precautions may be necessary for metal parts of the switchgear and
controlgear assembly, in particular cable entry plates, if they have a particularly
resistant surface, for example powder coating.

‘Unless otherwise specified, the marking of connections must comply with
IEC 60445.’
(Quote: IEC / EN IEC 61439-1, clause 8.8)

‘Compliance with the construction requirements (IEC / EN IEC 61439-1
clause 8.8) for connections for conductors inserted from the outside must be
confirmed by inspection.’

(Quote: IEC / EN IEC 61439-1, clause 10.8)

‘The number, type and marking of connections must be checked for conformity
with the switchgear and controlgear assembly’s manufacturing documents.’
(Quote: IEC / EN IEC 61439-1, clause 11.7)
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4.10 Insulation properties

Power-frequency withstand voltage

The circuits of a switchgear and controlgear assembly must have the appropriate
operating frequency withstand voltage. The rated peak withstand current of each
circuit of a switchgear and controlgear assembly must be greater than or equal to
the highest operating voltage. To ensure this, the data sheets of the equipment
and the additional documentation of the connection technology must be
observed.

Impulse withstand voltage
Impulse withstand voltage of main circuits

Air clearances between active parts and bodies of the switchgear and
controlgear assembly and air clearances between active parts of different
potentials must be able to withstand the required test voltage according to the
values of the rated peak withstand current apparent in the standard, depending
on the installation situation.

These values must be observed when selecting equipment.

Impulse withstand voltage of auxiliary circuits

‘Aucxiliary circuits which are connected to the main circuit and operated with its
rated operating voltage and without additional measures to reduce overvoltages
must meet the requirements of IEC / EN IEC 61439-1, clause 9.1.3.1.

Auxiliary circuits that are not connected to the main circuit may have a different
overvoltage resistance than the main circuit. Air clearances of such circuits, AC
or DC, must have the corresponding impulse withstand voltage according to
annex G of IEC / EN IEC 61439-1.' (Quote: IEC / EN IEC 61439-1, clause 9.1.3.2)

To facilitate the planning of the switchgear and controlgear assembily, the
following tables provide examples of the impulse withstand voltage of certain
switchgear. For detailed data, refer to the equipment’s documentation.

Insulation Impulse with- Ambient operating
voltage [U] stand voltage temperature
[Uimel
MCB 6 kA, 6..63 A 500V 4000 vV -25...60 °C
| 2 % 93 10 & 15 kA, 500V 6000 V -25...60 °C
' — 6..125 A
' "R
=
' ‘I
{ 290
RCBO 6 & 10 KA, 500V 6000 V -25...40 °C
N 3 6...32 A
2 .
B3 —
P ik
'(.' L) Pl

Technical changes reserved



Planning and installation

Insulation Impulse with- Ambient operating
voltage [U] stand voltage temperature
[Uime]
RCD 16...63 A 500V 6000 V -25...40 °C
Joteo'e
Y
I -=
s
A
' i\’ o
< ?c < [ : A
SLS 16...100 A 690V 6000 V -25...40 °C
NH fuse switch 63...630 A 1000 V 8000 V -25...60 °C
disconnector
63...630 A 800V 8000 V -25...55 °C
P160/P250/ 800V 8000 V -20...70 °C
P630
h1000...h1600 800V 6000 V -20...70 °C
160...630 A 690V 6000 V -20...70 °C
Disconnector HAB, -C, -D, - 800V 8000V -20...70 °C
n E
s n“ n SE 20...160 A
1 h160 600V 6000 V -20...70 °C
.
h250...h1600 800V 8000 V -20...70 °C
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Insulation
voltage [Ui]
Switch disconnect  HIM... 800V
or / Automatic tra | top-hat rail
nsfer switch 20...80 A

Top-hat rail 800V
63...125 A

) Mounting pla- 1 800 V
- te
125...400 A

Mounting pla- | 1000 V
te
630...1600 A

}
.

IL
W=

;!.:O“

Impulse with- Ambient operating
stand voltage temperature

[Uime]

8000V -20...70°C

8000V -20...70°C

8000V -20...70°C

12000 V -20...70 °C
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4.11 Verification of short-circuit resistance

General explanation of terms

A short-circuit current is an overcurrent which occurs as a result of the incorrect
bridging of parts of the normal circuit impedance. This can occur at different
points in the electrical circuit and depends on the power supply side, the circuit
impedance itself and any short-circuit protection devices that may be present.
The level of the short-circuit current can be influenced by short-circuit protection
devices installed in the switchgear and controlgear assembly or upstream.
Therefore, the level and duration of the fault that must be considered always
depends on the conditions in the location under consideration.

The switchgear and controlgear assembly must be designed in such a way that it
can withstand the thermal loads caused by losses in the current path converted
into heat and the dynamic load, essentially caused by the surge short-circuit
current in a short circuit.

The switchgear and controlgear assembly manufacturer is responsible for
verifying short-circuit resistance.

The IEC / EN IEC 61439 series of standards discusses all switchgear
combinations and therefore covers all possible current-limiting or
non-current-limiting applications, with or without protective devices. For this
reason, the specifications for the switchgear and controlgear assembly require
that, if applicable, all the characteristic features of interfaces (in accordance with
clause 5 of the standard) must be included in the technical documentation
provided by the switchgear and controlgear assembly manufacturer, supplied
with the switchgear and controlgear assembly.

The documentation relating to short-circuit resistance is based on the rated
values:

- |« rated peak withstand current
- l.: rated conditional short-circuit resistance
- l.: rated short-circuit resistance together with the associated duration

The short-circuit protection devices used must also be described. Thus, the
technical descriptions regarding short-circuit protection and short-circuit
resistance are provided.

The rated values to be specified depend on the design of the switchgear and
controlgear assembly, i.e. of the individual solution. The applicable design values
must be specified for this solution. If no current-limiting switchgear is included in
the supply circuit of a switchgear and controlgear assembly, the switchgear and
controlgear assembly must be designed for the highest possible surge
short-circuit current that can occur at the connection point. This rated peak
withstand current |« must be verified and in this case, an important interface
characteristic must be specified.

This means that the highest dynamic load on the switchgear and controlgear
assembly has been tested. The highest thermal load is determined by the
effective value of the short-circuit current and the duration. The ratio between the
surge short-circuit current and the effective value of the continuous short circuit
current is given by the factor “n” which can be found in table 7 of the standard.
Thus, the rated short-time withstand current I.. is the second value to be
specified as an interface characteristic for these applications.

In most applications, there is a short circuit protection device (SCPD) in the
circuits. For these applications, the rated conditional short-circuit current l.. must
be verified and specified. The I.. must also be at least as large as the
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uninfluenced short-circuit current |, at the connection point. As short-circuit
protection devices of different technologies have different effects on the
short-circuit current in terms of their influence, various specifications are required
as interface parameters. If the SCPD reacts to a short circuit without delay, i.e.
directly, and is also not current-limiting, then the SCPD prevents the generation
of a short-time current and the l... specification is not required. If the SCPD is also
current-limiting, there is no need to specify the rated peak withstand current [,
either.

When developing a new system or an individual solution, the tests are usually
performed on entire switchgear and controlgear assemblies. Particularly when
developing, expanding or replacing a new generation of protective devices in a
system, individual components or functional units such as busbar systems are
often tested. For these functional units to be used in an application to be
designed based on their interface parameters, these values must be determined
and made available. This means that | and l.. are specified for a busbar system.
These specifications are for the components and do not apply to the switchgear
combination. This is due to the fact that the switchgear and controlgear assembly
could be implemented again with or without protective devices in the supply
circuit.

Once the systemic properties of the combined functional units or switchgear and
controlgear assembly have been determined, these interface values must be
taken and compared with the short-circuit conditions at the installation site.

For applications with an SCPD, the important criterion is the description of the
SCPD itself and the influences on the short-circuit current. The reduction of the
load in the event of a short circuit is caused by an SCPD in the circuit of the
switchgear and controlgear assembly or an upstream SCPD. Thus, for these
applications with l.., knowledge of the protection device used is important. The
description (type and manufacturer) of the equipment also provides information
about the maximum permissible on-state currents, short circuit durations and
switch-off integrals.

The switchgear and controlgear assembly manufacturer must verify in the
short-circuit resistance design verification that the switchgear and controlgear
assembly can withstand the short-circuit conditions at the connection point. For
this consideration, the short-circuit condition at the switchgear and controlgear
assembly’s connection point must be known. This value is specified as the
uninfluenced short circuit current I, and must be provided by the planner or user.

The switchgear and controlgear assembly is suitable for the application if the
following applies:

Icp < lcc or Icp < lcw

In both cases, the verification of short-circuit resistance is fulfilled.

The further the fault is away from the generator, the lower the load to be
expected. This is due to the automatic physical influence, such as an increasingly
long cable route, with usually increasingly smaller conductor cross-sections.

The aim is always to prevent short-circuits inside the switchgear and controlgear
assembily, so that the test focuses on the external faults. This is why the
requirements for the circuits and connections inside the switchgear and
controlgear assembly are so important in terms of avoiding short circuits. It is
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easy to see that the lower the short-circuit level in the fault location, the lower the
need for any maintenance, cleaning and potential repair work after a short circuit.

Of course, this means that all requirements for the circuits and connections
within the switchgear and controlgear assembly are met. In the case of systems
that have been implemented in compliance with the rules, it is obvious that if
certain values have fallen below a certain short-circuit current level, the influence
of the fault will be so small that neither thermal nor dynamic damage inside the
switchgear and controlgear assembly are to be expected.

Therefore, in these cases the verification of short-circuit resistance may be
omitted. This is regulated by standard IEC / EN IEC 61439 clause 10.11.2.

The verification can be omitted,

(a) if the switchgear and controlgear assembly has a rated short-time withstand
current L., or a conditional short-circuit current I.. of less than or equal to 10 KA.

(b) if the switchgear and controlgear assembly or circuits of the switchgear and
controlgear assembly are protected by a current-limiting device which, with a
maximum unaffected short-circuit current |, at the terminals of the switchgear
and controlgear assembly, limits the on-state current to 17 kA.

(c) for auxiliary circuits of switchgear and controlgear assemblies intended for
connection to transformers, the rated power of which does not exceed 10 kVA at
a secondary rated voltage of at least 110 V or 1.6 kVA at a secondary rated
voltage of less than 110 V and the short-circuit impedance of which is at least

4 %.

Implementation of cases a), b) and c)

In practice, case (a) means that for many switchgear and controlgear assemblies
up to 630 A, the verification of short-circuit resistance can be omitted. Usually
these switchgear and controlgear assemblies are directly connected to
transformers up to 400 kVA, which have a short-circuit current I, equal to 10 kA.
Case (a) is fulfilled by the requirement I, < ..

IEC / EN IEC 61439

Information about the electrical system:
Trafo 1: 400 kVA Uc=6 %

¥ Icp = 10 kA
U.=230V/400VAC [.=587A )

Icp =10 KA

Planer
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Case (b) means that the forward current is limited to 17 kA by using a
short-circuit current-limiting device in the incoming unit (e.g. circuit breaker, NC
fuse, etc.). The output quantity for this consideration is always the I, which is
available at the supply points.

Thus, for example, an HRCOO (160 A) size NC fuse limits an unaffected
short-circuit current of 25 kA to an on-state current of about 17 KA. If this NH
fuse is used in the incoming unit of the switchgear and controlgear assembly and
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the assigned value is I, < 25 KA, the verification of short-circuit resistance is not
required for this switchgear and controlgear.

In addition, this would be the worst case scenario, since in the case under
consideration, the protective device of the outgoing circuit would not react. If the
fault occurs in the outgoing circuit as intended, this reduced short-circuit current
(cross-section, cable route to the fault location) will cause the protective device
provided for this purpose to switch off and the load would be lower.
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As an example of this, the figure shows the network topology of a power
distribution network. At the UV01 connection point, a max. I, (here = Iksma) Of
22.3 kA occurs. By using an HRCOO fuse, the possible short-circuit level is
lowered so that, from this point onwards, the verification of the short-circuit
resistance by testing can be omitted.

For larger power distributions with higher power, the current-limiting device can
also be a component within the switchgear and controlgear assembly behind the
incoming unit.

The rated conditional short-circuit current |.. is the expected value of the
short-circuit current that a switchgear and controlgear assembly can safely
withstand during the protective device’s entire switch-off time. Therefore, the I.. is
always specified if there is a short-circuit protection device (SCPD) in the
incoming unit.

If passed, the system test makes it possible to set a value for the I... This value
depends on the type of enclosure used, the busbar system used and the
operating equipment, and is always determined in the interaction of these 3
components. For equipment in the current range above 630 A, the system works
with bare connections. Therefore the copper plating from the equipment to the
main busbar system is also considered.

After determining the short-circuit resistance of the busbar system used or the
connection of the equipment to the busbar system, the Icc can be specified for
the switchgear and controlgear assembly.

When selectively designing the equipment or using the equipment as backup
protection for each other, usually only the incoming unit is decisive when
considering the I.. of the equipment.

The rated conditional short-circuit current .. must be recorded in the system
documentation (see cover sheet).

The rated short-time withstand current l.. is the effective value of the
short-circuit current which the switchgear and controlgear assembly can
withstand without damage to components. This value is provided by the
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switchgear and controlgear assembly manufacturer for a certain period of time
(with time specification). This value is specified for switchgear and controlgear
assemblies without a short-circuit protection device in the incoming unit. This
can be the case in applications where switch disconnectors and busbar systems
are used.

The system test, if passed, makes it possible to set a value for the l... This value
depends on the busbar system used and on the equipment. Since bare
connections are used in the system in the current range above 630 A, the copper
plating from the equipment to the main busbar system must also be considered.

The rated short-time withstand current |.. must be recorded in the system
documentation (see cover sheet).
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4.12 \Verification of short-circuit resistance by applying the design
rules

Checklist

The verification by applying design rules is performed by comparing the
switchgear and controlgear assembly to be verified with a design that has already
been tested, by referring to the checklist according to

IEC / EN IEC 61439-2, table 13.

The verification is accomplished if all points can be marked with “YES”.

Point Element to be assessed Yes No

1 Is the rated value of the short-circuit resistance of each circuit of
the switchgear and controlgear assembly to be tested less than
or equal to that of the reference design?

2 Are the cross-section dimensions of the busbars and connec-
tions of each circuit of the switchgear and controlgear assembly
to be tested less than or equal to those of the reference design?

3 Are the distances of the busbars and the connections of each
circuit of the switchgear and controlgear assembly to be tested
less than or equal to those of the reference design?

4 Are the busbar holders of each circuit of the switchgear and con-
trolgear assembly to be tested of the same type, form and mate-
rial and do they have the same distance or a smaller distance a-
long the length of the busbar as the reference design?

5 Are the material and material properties of the conductors of
each circuit of the switchgear and controlgear assembly to be
tested the same as those of the reference design?

6 Are the short-circuit protection devices of each circuit of the
switchgear and controlgear assembly to be tested equivalent, i.e.
made by the same manufacturer and from the same series with
the same or better current-limiting characteristics (I, l.x) accord-
ing to the device manufacturer’s specifications, and is their ar-
rangement identical to that of the reference design?

7 Is the length of the unprotected active conductors according to
8.6.4 (IEC / EN IEC 61439-2) of each unprotected circuit of the
switchgear and controlgear assembly to be tested less than or
equal to that of the reference design?

8 If the switchgear and controlgear assembly to be tested has a
cover, did the reference design also have a cover during the veri-
fication by testing?

9 Does the cover of the switchgear and controlgear assembly to be
tested correspond in design and type to the reference design
and does it have at least the same dimensions?

10 Do the compartments of each circuit of the switchgear and con-
trolgear assembly to be tested correspond to the mechanical
construction of the reference design and do they have at least
the same dimensions?

218 Technical changes reserved



Planning and installation

4.13 Short-circuit resistance of the protective conductor

General information

Report
1048PML

1058PML

1068PML

1078PML

0199PML

0209PML

In general, the protective conductor connection between the protective

conductor of the incoming unit and the protective conductor of outgoing circuits
must be capable of carrying 60 % of the corresponding 3-phase short-circuit

current.

For this reason, special care must be taken when using constructive parts such
as top-hat rails, mounting rails, etc. as protective conductor connections. In the
event of high short-circuit levels, additional electrical connections must be used.

Deviating from the exemption of the short-circuit test, various accessories such
as top-hat rail fittings and other system-relevant parts were tested with regard to

their l.. (1 sec).

However, in normal use, it is assumed that the l.. value is not affected by a
short-circuit protection device. This is also used here as a comparative value.

Part reference

Top-hat rail, long,
untreated

Top-hat rail, short
Untreated

Top-hat rail, short
Treated

Top-hat rail, long
Treated

NB116, KX50H

KX50H

Project
TSCA short-circuit

TSCA short-circuit

TSCA short-circuit

TSCA short-circuit

TSCA short-circuit

TSCA short-circuit

Contact

Screw

Screw

Screw

Screw

Screw

Screw

Test according to * | lew

SC test 7.4 kKA
60439 - 1

SC test 7.2 kKA
60439 - 1

SC test 8.2 kA
60439 - 1

SC test 8.7 KA
60439 - 1

SC test 10 KA
60439 - 1

SC test 1.6 KA
60439 - 1 200 ms

Test site
I°PS Bonn

I’PS Bonn

I’PS Bonn

I°PS Bonn

I’PS Bonn

I°PS Bonn

* Where tests on the assembly have been conducted in accordance with the IEC 60439 series (withdrawn) or pre-
vious editions of the IEC / EN IEC 61439 series, and the test results fulfil the requirements of the current edition of
the relevant part of IEC / EN IEC 61439 series, the verification of these requirements need not be repeated.

Terminal
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4.14 Electromagnetic compatibility (EMC)

General information

When developing the system, the aim was to minimise the amount of tests
required by the switchgear and controlgear assembly manufacturer, and to
reduce testing to a minimum. Especially with regard to EMC, the standard
IEC / EN IEC 61439-1 explains how to reduce or even avoid testing.

The fact that switchgear and controlgear assemblies are, in most cases,
individually manufactured or assembled and contain a more or less random
combination of equipment is described in clause J.9.4.2 of the standard in the
“Test requirements” clause.

EMC immunity and EMC emission tests do not need to be performed on finished
switchgear assembilies if the following conditions are met:

- The built-in equipment is designed for the specified environment in
accordance with the applicable EMC product standards or basic EMC
technical standards.

- The internal installation and wiring is carried out according to the
specifications of the manufacturers of the equipment (arrangement regarding
mutual interference, shielded cables, earthing, etc.).

In all other cases, the EMC requirements must be verified by tests in accordance
with clause J.10.12 of IEC / EN IEC 61439-1.

For the majority of applications of switchgear and controlgear assembilies falling
within the scope of this standard, two ambient conditions are considered and
described as follows:

- Environment A
- Environment B

Environment A refers to a power supply network that is connected to its own
high or medium voltage distribution transformer which is intended to supply
power to a factory or similar facility and is also intended for use in or near
industrial environments as described below. This standard also applies to
battery-powered devices (equipment, installations) intended for use in industrial
environments.

The environments covered are industrial environments, both inside and outside
buildings.

Industrial environments are also characterised by the presence of one or more of
the following conditions:

- Industrial, scientific and medical (ISM) equipment as defined in CISPR 11 is
present.

- Large inductive or capacitive loads are often switched.

- Currents and associated magnetic fields are large.

The ACB and ATS product has been designed for environment A. Use of this
product in environment B can cause unwanted electromagnetic disturbances, in
which case the user may be required to take adequate mitigation measures.

Comment: Environment A is covered by the basic EMC standards IEC 61000-6-2
and IEC 61000-6-4.

Environment B refers to public low-voltage power supply networks or equipment
connected to a special DC power supply intended to connect the equipment to
the public low-voltage power supply network. This standard also applies to
battery-powered devices (equipment, installations) and to devices (equipment,
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installations) which are supplied by a non-public, but also non-industrial
low-voltage power supply network, insofar as these are intended for use in the
operating locations described below.

The environments covered are residential, commercial, industrial and small
business environments, both inside and outside buildings. The following list,
although not exhaustive, gives an indication of recorded places of operation:

- Residential property, e.g. houses, flats

- Retail sector, e.g. stores, supermarkets

- Business premises, e.g. offices, banks

- Public places of entertainment, e.g. cinemas, public bars, dance clubs

- Outdoor areas, e.g. petrol stations, car parks, amusement venues and sports
facilities

- Small businesses, e.g. workshops, laboratories, service centres.

Sites characterised by the fact that they are directly connected to the public

low-voltage electricity supply are considered to belong to residential areas or to

business and commercial areas or small businesses.

Comment: Environment B is covered by the basic EMC standards IEC 61000-6-1
and IEC 61000-6-3.
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4.15 Mechanical function

System checks and testing

It must be ensured that all covers or partitions, including locking devices and
hinges for doors, are mechanically strong enough to withstand the loads that
occur during operation and under short-circuit conditions. This is ensured by our
system checks.

The mechanical function of removable parts, including any encoders, must be
verified by testing. This requirement is not relevant for the quadro evo
application. In the unimes H area, this is also ensured by the system check.

In the case of parts of the quadro evo system switchgear and controlgear
assemblies which have been installed in accordance with the instruction leaflet /
construction requirements and available documentation, no verification of
mechanical function needs to be provided.

If the mechanical function has been changed by the way in which it has been
installed, it is the responsibility of the switchgear and controlgear assembly
manufacturer to check this according to the standard.

For such parts which require verification by testing, the flawless mechanical
function must be verified after installation in the switchgear and controlgear
assembly. The number of operating cycles is 200.

At the same time, the function of mechanical locking devices that are coupled
with these movements must be tested. The test is passed if the operation of the
device, the locking mechanisms, the specified degree of protection, etc. have not
been impaired and if the degree of effort required for operation before and after
the test remains virtually unchanged.
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4.16 Maintenance and assembly

Maintenance conditions (in compliance with VDE 0100 part 610)

The instruction leaflet enclosed with the modules must be observed in order to
install the system correctly and in accordance with the installation regulations.

In accordance with VDE 0100 part 610, the following maintenance conditions for
switchgear and controlgear assemblies must be observed in the quadro evo
system:

- Visual inspection of barriers and enclosures to check for damage impairing
the protection type

- Visual inspection of contact points

- Checking of contact points in the main circuits, if necessary retightening
them with the torques according to the ‘Busbar terminals’ table (in the annex)

- Functional inspection of protective switchgear, e.g. earth-leakage circuit
breakers

- Functional inspection of the display features of analogue measuring devices
(if present)

- Checking of the adjustment values of the equipment and devices (e.g. circuit
breakers) according to the switching documents

- Visual inspection for damage of individual conductors

- Visual inspection of the individual equipment for changes in form or colour
which could have been caused by thermal influences

- Elimination of identified defects (e.g. by replacing the faulty equipment)

Pictograms in instruction leaflet

The following pictograms are used in the instruction leaflet and must be
observed.

Pictogram Meaning

Installation by trained
specialist personnel

Construction of the
system indoors only
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5 quadro evo technical information and characteristics

Technical information and characteristics of the switchgear in quadro evo.

Chapter index

Design verification 225
Verification of temperature rise in low-voltage switchgear and controlgear

assemblies 231
Verification by tests of the original manufacturer 266
Routine verification 310
Installing 316
Connections 316
Commissioning 317
Maintenance 318
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5.1 Design verification

PSC testing

A Power Switchgear and Controlgear Assembly (PSC) designed and produced to
a precise specification of the main characteristics of the switchboard in its
environment must undergo verification or test phases.

Every PSC must be systematically verified to enhance safety and performance
based on specification requirements such as temperature rises, diversity factors,
protection against external influences, mechanical endurance, short - circuit
resistance, etc.

The PSC must also be supplied with documentation so that upgrades can be
tracked.

IEC / EN IEC 61439-1 defines the general rules and details the verification
requirements to guarantee the conformity of the assembly produced.

A switchboard, while distributing power and controlling a process, also protects
people and property. Therfore the level of quality and performance of the
equipment must be able to handle the operator consequences of a fault,
malfunction or deterioration.

Key points to remember:

- Verify each assembly systematically
- Provide documentary traceability
- Clarify specification requirements

Clarify the responsibilities and obligations of each party involved in the project
During the design phase the manufacturer or original manufacturer has a duty to
comply with the requirements of IEC 61439 Part 2. The manufacturer therefore
develops an assembly reference system, which is verified by:

- tests
- calculations or
- design rules

Design and performance checks must be conducted and validated throughout
the switchboard production process.

The assembly manufacturer translates the customer's needs into a suitable
technical solution.
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The manufacturer is responsible for selecting and assembling the components,
and for carrying out routine verifications on each PSC manufactured. The
manufacturer draws up the EC declaration of conformity report, referring to the
test certificates, and ensures documentary traceability.

Low voltage switchgear and

& .

g controlgear assemblies

i ¥

g Design verification

E

.é y v A

¥ Application of the
S Testing Calculation design rvles

Assembly system

Original manufacturer

Instructions of original manufacturer + routine verification

Assembly complying with the standard IEC 61439-1 & 2

- Assembly or PSC produced: Complete system of electrical and mechanical
components such as enclosures, busbars and functional units.

- Original manufacturer: Responsible for the original design and associated
verification of an assembly compliant with IEC / EN IEC 61439-1 / -2.

- Assembly manufacturer: The organisation that takes responsibility for final
assembly. This may be different to the original manufacturer.

Reminder: If the assembly manufacturer modifies or fails to comply with the
original manufacturer's instructions, he is then considered the original
manufacturer and must carry out all 13 verifications.

This constraint also applies when the assembly manufacturer substitutes
equipment or components by third party equipment.
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There are 13 design verifications to be carried out by the original manufacturer
according to IEC / EN IEC 61439-1 Annex D, Table D1 as shown below.

The verifications are intended to verify that the assembly complies with the
requirements of the standard.

Verification options available

No. Characteristic to be verified Clauses or Testing Comparison Assessment
subclauses with a refe-
rence design
1 Strength of material and 10.2 - - -
parts:
Resistance to corrosion 10.2.2 Yes No No
Properties of insulating mate- 1 10.2.3 - - -
rials:
Thermal stability 10.2.3.1 Yes No No
Resistance to abnormal heat 1 10.2.3.2 Yes No Yes
and fire due to internal
electric effects
Resistance to ultra-violet (UV) 10.2.4 Yes No Yes
radiation
Lifting 10.2.5 Yes No No
Mechanical impact 10.2.6 Yes No No
Marking 10.2.7 Yes No No
2 Degree of protection of en- 10.3 Yes No Yes
closures
3 Clearances 10.4 Yes No No
4 Creepage distances 10.4 Yes No No
5 Protection against electric 10.5 - - -
shock and integrity of protec-
tive circuits:
Effective continuity between | 10.5.2 Yes No No
the exposed conductive parts
of the assembly and the pro-
tective circuit
Short-circuit withstand 10.5.3 Yes Yes No
strength of the protective cir-
cuit
6 Incorporation of switching 10.6 No No Yes
devices and components
7 Internal electric circuits and 10.7 No No Yes
connections
8 Terminals for external 10.8 No No Yes
conductors
9 Dieelectric properties: 10.9 - - -
Power-frequency withstand 10.9.2 Yes No No
voltage
Impulse withstand voltage 10.9.3 Yes No Yes
10 Temperature-rise limits 10.10 Yes Yes Yes
Technical changes reserved 227



quadro evo technical information and characteristics

Verification options available

No. | Characteristic to be verified Clauses or - Testing Comparison Assessment

subclauses with a refe-
rence design
11 Short-circuit withstand 10.11 Yes Yes No
strength
12 Electromagnetic compatibility 1 10.12 Yes No Yes
(EMC)
13 Mechanical operation 10.13 Yes No No
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Design verification checklist

1: Strength of material and parts
The assembly must therefore be verified with respect to:

- corrosion resistance

- thermal stability and resistance against exceptional heat
- resistance against ultraviolet (UV) radiation

- resistance against mechanical impact

- durability of marking

- reaction to lifting and transport operations

2: Degree of protection of enclosures
When using an empty enclosure compliant with IEC 62208, no further test is
required unless an external modification impairs the degree of protection.

IP tests must be carried out with all panels and doors in place and closed as per
normal service and with the equipment switched off unless otherwise indicated.

If an assembly has multiple IPs, the assembly manufacturer must declare the IP
of each of the parts.

3: Clearances

The rated impulse withstand voltage (Uw;) of the board depends mainly on the
operating voltage and transient overvoltages on the upstream network, such as
lightning or HV connections.

This verification validates the assembly's suitability to withstand overvoltage.

Clearances are given in the table below according to IEC / EN IEC 61439-1
clause 8.3.2.

Rated impulse withstand voltage Uim, (kV) Minimum clearance (mm) up to 2000 m

<25 1.5
4.0 3.0
6.0 5.5
8.0 8.0
12.0 14.0

Withstand voltage tests must be carried out in all cases unless clearances are
more than 1.5 times those given in the table.

4: Creepage distances

The original manufacturer must choose one or more rated insulation voltages (Ui)
for PSC circuits. These voltages are used to determine creepage distances. The
rated insulation voltage for any given circuit must not be less than the rated
operating voltage (Ue).

5: Protection against electric shock

This check verifies that all the earth interconnections and the protective circuit
are correctly implemented and effective.

Protection against the consequences of internal faults in the assembly and of
external faults within electrical circuits supplied by the PSC that have an impact
inside the PSC.

Technical changes reserved 229



quadro evo technical information and characteristics

6: Incorporation of switching devices and components

Verification that the switchgear installation is in accordance with the
manufacturer's instructions (compliance with safety zones, connection rules, etc.)
and EMC if applicable.

7: Internal electrical circuits and connections

Verification of internal circuit dimensions (busbars and connections), thermal
dimensioning for heating, resistance to short-circuit currents. Conductor
markings.

8: Terminals for external conductors

Verification of the capacity of the connection points (cross-section and number of
conductors) and whether or not the use of copper or aluminium cables is
compatible.

9: Dielectric properties
All electrical devices connected to the PSC are subjected to the test voltage.

10: Temperature rise limits

Verification of the assembly's thermal stability and compliance with the
temperature rise limits on devices, connections and accessible parts, by means
of laboratory tests either by applying the appropriate design rules or by using
algorithms to calculate the temperature rise.

11: Short-circuit withstand strength
Verification of declared resistance to rated currents for short circuits.

As specified by the standard, verification of short-circuit withstand strength is not
necessary for assemblies with a rated short-circuit current of 10 kA rms or less,
or when the peak let - through current is less than 17 KA.

Likewise for auxiliary circuits connected to transformers with a power below
10 kVA.

12: Electromagnetic compatibility (EMC)

If the switchgear or built-in components comply with EMC requirements and the
installation and wiring are carried out in accordance with the manufacturer's
instructions, no EMC immunity or emissions testing is required.

13: Mechanical function

All enclosures or partitions, including closures and door hinges, must have
sufficient mechanical strength to withstand the stresses to which they may be
subjected in normal use and in short-circuit conditions.

The mechanical function of removable parts, including locking devices, must be
verified by testing 200 activation cycles.

230 Technical changes reserved



quadro evo technical information and characteristics

5.2 Verification of temperature rise in low-voltage switchgear
and controlgear assemblies

General information

Assessing temperature rise limits is an important criterion for low voltage
switchgear and controlgear assemblies. Incorrect assessments of temperature
rise limits can cause production and machine failures and the loss of working
hours (time taken to repair the system).

Therefore, a corresponding standard to determine temperature rise limits is of
great interest, both for the operator and for the switchgear and controlgear
assembly manufacturer.

5.2.1 Type of enclosure, enclosure materials
Influence of enclosure type and enclosure materials

In theory, we tend to assume that an enclosure made of an insulating material or
an enclosure with a high protection class has a worse temperature behaviour
than a steel plate enclosure or one that is in a low protection class.

In practice, however, the steady-state is used when considering temperature rise
in switchgear and controlgear assemblies.

In doing so, the temperature rise test is continued until the temperature rise
reaches an approximately constant value. A value is considered to be constant if
the temperature does not change by more than 1 Kelvin per hour. These
conditions result in only negligible differences between the enclosures mentioned
above.

As a result, differences such as the design of the enclosure material, the wall
thickness of an enclosure or the coatings of an enclosure can be ignored.

5.2.2 Conductors and busbars
Considering of conductors and busbars

Conductors must be included when considering power loss as thermal power
loss increases quadratically with current intensity. The same applies to busbars.

As a rule, control cables do not need to be taken into account when considering
current heat losses. The power losses of the control cables are often already
included in the specifications for the power losses of the control units.
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5.23 Notes on reducing power loss in enclosures

Power loss in enclosures
Indirect measures are measures that can be taken during the planning stage.

Direct measures are measures that have a direct effect on heat reduction in the
switching enclosure.

Indirect measures

Better heating conditions can be achieved by a well-thought-out arrangement of
the equipment.

For example, devices with a large power loss and which therefore generate a
large amount of heat are positioned in the lower part of the system so that the
heat emitted can escape upwards.

The possible mutual heating of the individual devices must also be considered.
This means that heat-sensitive devices should be positioned in the lower area of
the system.

The environmental conditions at the installation site must also be taken into
account when planning.

Direct measures

Dissipation of heat loss by the exchange of air. In this case, additional ventilation
openings can force the exchange of air inside the switching enclosure.

Dissipation of heat loss by fans. Cooler ambient air is sucked in by fans and the
heated interior air is removed again.

Dissipation of heat loss by heat exchange. Here the heat exchange is forced by
cooling devices.

5231 Field of application

For distribution boards closed on all sides with dimensions according to
DIN 43870, and as special requirements for low-voltage switchgear and
controlgear assemblies which are accessible to ordinary persons.
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Conclusion

General information

If the determined power losses (sum of devices, switching enclosure) are
compared in an energy balance, conclusions can be drawn about the actual and
maximum temperature conditions.

An enclosure with defined dimensions and a defined degree of protection can
dissipate a certain amount of heat by the free flow of air. The criterion for the limit
value of the power loss that can be dissipated is the temperature inside the
enclosure at which the function of the installed electrical equipment is not
impaired. In addition, the temperatures of the touchable outer sheath must fall
within the conditions specified in IEC / EN IEC 61439-1 table 6 “‘Temperature rise
limits’.

The heat dissipation capacity of an enclosure depends mainly on the protection
class and is influenced by:

- the size of the enclosure,

- the proportions (height / width / depth),

- the presence of air ventilation openings,

- the temperature difference (AT) between the inside of the enclosure and the
ambient air,

- the enclosure’s installation type,

- and the distribution of heat sources inside the device.

Unless otherwise agreed, the ambient temperature of the switchgear and
controlgear assembly is the air temperature that has been specified as an
average value of 24 hours for indoor installation: 35 °C.

If the ambient temperature outside the system differs from the average value of
35 °C, this value should be used as the ambient temperature. The agreement is
the responsibility of the switchgear and controlgear assembly manufacturer and
the user.

For switchgear assemblies according to IEC / EN IEC 61439-1 / -2 and

IEC / EN IEC 61439-1/IEC / DIN EN 61439-3, it must be verified that the
temperature rise limits for the different parts of the switchgear and controlgear
assembly or the switchgear and controlgear assembly system specified in

IEC / EN IEC 61439-1 are not exceeded.

Evidence of verification must be provided by one or more of the following
methods:

- Testing with electricity;
- Derivation of design values from similar variants (from a tested type);
- or calculation.
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5.24 Verification of temperature rise with the quadro evo system
General information

Different paths were explored for the quadro evo system, depending on the
application. On the one hand, complete switchgear and controlgear assemblies
were tested. This can also be done for individual solutions in coordination with
the Product Marketing department of Hager Electro GmbH & Co.KG and the
laboratory. For better dissipation, special applications in which the items of
equipment are directly mounted next to each other, were tested as functional
units, and the rated diversity factor (RDF) was determined. Information about
these resources and notes on resources requiring special treatment can be found
in ‘Bundling of equipment’ later in this main section.

In principle, the calculation methods based on measured values were chosen as
a solution to verify the heating.

Evidence of verification can be produced in three ways:

1st method

“Adjusting the power loss (Pv) of built-in equipment with the permissible power
loss (Pgm) Of the enclosures”. This method addresses enclosures which Hager
has equipped with equipment and / or equivalent resistors, and in which it has
measured the P,... per temperature difference. In this way, the built-in power loss
as a function of the usable temperature difference has been determined for all
enclosures in the quadro evo series, and presented in a table.

2nd method

“Determining the heating inside the switchgear and controlgear assembly” based
on the method defined in IEC 60890. Here, the calculated power loss is used as a
basis to determine the temperature curve inside the enclosure. To simplify the
calculation process for the switchgear and controlgear assembly manufacturer,
the heating values in 50 % and 100 % of the enclosure’s height were determined
as a function of the built-in power loss and also displayed in a table. Thus, by
entering the specified values in the graph, the temperature curve in the
switchgear and controlgear assembly can be easily represented.

3rd method

“Verification by testing”. In this case, for the switchgear and controlgear
assembly system to be verified, heating, which comprises a number of variants,
is determined precisely by tests based on the most unfavourable arrangement(s).
The test results can be used to derive or specify the design values of similar, less
critical variants without the need for further tests.

Test results for individual functional units, the main busbars, the distribution bars
and the switchgear are provided.

Factors such as arrangement, grouping, current rating, connection
cross-sections, etc. must be taken into account for the compliant design of the
switchgear
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5.24.1 Bundling of equipment
General information
In principle, the technical data from the Hager catalogues should be used.

To facilitate work in the system, special features, which are important with regard
to thermal properties in the switchgear and controlgear assembly, are highlighted
below.

In the case of functional units with similar outgoing circuits, two scenarios
should be taken into account when planning.

- Scenario A) The outgoing circuits are not or are only negligibly impeded by
the surrounding equipment during heat emission.

- Scenario B) The outgoing circuits are mounted directly next to each
other / above one another. E.g. fuse switch disconnectors in the in-line
system. Thermal influence is very substantial here. The bundles were
measured and the values from the following table should be used.

Miniature circuit breakers

B~ —
| el |
Iy

=
|“ ?‘i
L

Note on the loading capacity of miniature circuit breakers

The ambient temperature influences the thermal tripping behaviour of miniature
circuit breakers.

The rated currents printed on the devices are valid at a temperature of 30 °C.
Therefore, currents entered in this column are identical to the rated currents of
the miniature circuit breakers because, at this temperature, the tripping behaviour
is set in the factory.

The table also shows the corrected values of the rated currents in relation to the
ambient temperatures.

I, [A] 30 °C 35°C 40 °C 45°C 50 °C 55 °C 60 °C

0.5 0.5 0.47 0.45 0.4 0.38 - -

1 1 0.95 0.9 0.8 0.7 0.6 0.5
2 2 1.9 1.7 1.6 1.5 1.4 1.3
3 3 2.8 25 2.4 23 2.1 1.9
4 4 3.7 3.5 3.3 3 2.8 2.5
6 6 5.6 5.3 5 4.6 4.2 3.8
10 10 9.4 8.8 8 7.5 7 6.4
16 16 15 14 13 12 11 10
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I [A] 30 °C 35°C 40 °C 45°C 50 °C 55°C 60 °C

20 20 18.5 17.5 16.5 15 14 13
25 25 23.5 22 20.5 19 17.5 16
32 32 30 28 26 24 22 20
40 40 37.5 35 33 30 28 25
50 50 47 44 41 38 35 32
63 63 59 55 51 48 44 40
NOTE

Depending on the ambient temperatures, the load capacity of the miniature
circuit breakers is influenced by the bundling. The rated currents influenced by
the ambient temperature must also be reduced by observing the following table.

Correction factor (K) in the case of mutual thermal influence of miniature
circuit breakers mounted side by side at rated load:

Number of miniature circuit breakers K

1 1.0
2.3 0.95
4..5 0.9
=6 0.85

(*) applies to 1-, 2-, 3-, 4-, 1+N, 3+N - pole devices

The tripping behaviour of miniature circuit breakers is also frequency-dependent.
It is influenced when connected to mains systems with a frequency other than
50 Hz. This and other basic data can be found in the equipment’s technical data.

Contactors and installation relays

In order to reduce the mutual interference of contactors and installation relays, a
spacer should be used for half a space unit in an LZ060 modular device series
when bundling such devices.
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Measuring equipment

— —
l{ 232255 se 00
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Measuring accuracy is influenced by the ambient temperature. Observe the
technical data of the measuring equipment.

Moulded-case circuit breaker

Frame Type of device l.. 50-60 Hz 380/415 V Min I, Max I,
18 KA 16 A 160 A
x160
25 kA 25 A 160 A
25 kA 25A 160 A
40 kA 25A 160 A
- P160TM
aE.» 50 kA 25A 160 A
E 70 kA 25A 160 A
25 kA 40 A 160 A
40 kA 40 A 160 A
P160
50 kA 40 A 160 A
70 kA 40 A 160 A
25 kA 200 A 250 A
x250
40 kA 100 A 250 A
25 kA 50 A 250 A
40 kA 50 A 250 A
o P250TM
g 50 kA 50 A 250 A
L‘LE 70 kA 50 A 250 A
25 kA 40 A 250 A
40 kA 40 A 250 A
P250
50 kA 40 A 250 A
70 kA 40A 250 A
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Frame Type of device l.. 50-60 Hz 380/415 V Min I, Max I,
40 kA 250 A 630 A
<
) 50 kA 250 A 630 A
£ P630
L‘LE 70 kA 250 A 630 A
110 KA 250 A 630 A
50 kA 630 A 800 A
o) H800
qE.» 70 kA / 800 A
o 50 kA 630 A 1000 A
L H1000
70 KA 800 A 1000 A
50 kA / 1250 A
H1250
70 KA / 1250 A
©
o 50 kA 1250 A 1600 A
£ H1600
E 70 KA 1250 A 1600 A
PW1 - HMQ 50 kA 630 A 1600 A
PW1 - HEQ 70 kA 630 A 1600 A

For derating values refer to chapter 5.3.2.
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5.24.2 Method 1: Adjusting the power loss (Pv) of built-in equipment with the
permissible power loss (Pperm) of the enclosures

Method 1

For the verification of a switchgear and controlgear assembly with a single
compartment and a rated current not exceeding 630 A and for rated frequencies
up to and including 60 Hz, the verification by calculation is performed as follows:

- Select an enclosure according to the space requirement of the devices to be
installed.

- The power loss is approximately evenly distributed within the enclosure.

- The rated currents of the circuits of the switchgear and controlgear assembly
must not exceed 80 % of the conventional thermal currents in free air I or
the rated currents I, of the electrical equipment in the circuit.

NOTE:

The circuit protection devices must be selected so that the outgoing circuits
are adequately protected, e.g. devices for thermal motor protection at the
calculated temperature in the switchgear assembly.

- Determining the effective power loss:

- The power losses of all selected devices, conductors and busbars are
available (see section ‘Power loss of equipment’).
- The expected power losses of the equipment are determined according to
their rated current using the following formula.
-l
! i I

v

- If no load currents |s are defined by the system operator and the switchgear
and controlgear assembly manufacturer, the assumed load factors
according to table 101 of IEC / EN IEC 61439-2 (energy switchgear
combination) or IEC / EN IEC 61439-3 (distribution boards) must be applied.
The product of the multiplication of Inc and the assumed load factor is
included in the power loss calculation.

- The power loss of the conductors must also be taken into account. This
information can be found in the following tables. The values provided there
are based on the cross-section assignments from VDE 0100 Part 430/6.8.1
(table 1 ‘Assignment of line protection fuses...’), matched to the rated
currents of the devices.

An average cable length of 0.7 m was used as a basis. The calculated
power losses of the Py lines have already been added to the Py power
losses of the devices in the tables in the column Py + Pyire.

NOTE:

It must be taken into account that the total load current is limited to the
rated current of the switchgear and controlgear assembly I.a.

Example:

A switchgear combination with only one compartment and a rated current
of 100 A (limited by the distribution bars) is equipped with 20 outgoing
circuits. The assumed load current of each circuit is 8 A.

The total effective power loss must be calculated for 12 outgoing circuits,
each loaded with 8 A.

NOTE:

Devices exist with power losses essentially proportional to |2 and others with
essentially constant power dissipation.

- The power losses of the individual equipment must be added up and the
total power loss is determined (HagerCAD software, if applicable).

- The mechanical parts and the installed equipment must be arranged in such
a way that the air circulation is not significantly impaired.
NOTE:
This is especially important for mounting plates that can be freely equipped.
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This design requirement has been taken into account when using the
modules and kits. In order to facilitate planning, items of equipment that are
lined up in a row together and therefore strongly influence each other were
additionally tested with regard to the rated load diversity RDF

(IEC / EN IEC 61439-1).

Conductors carrying currents in excess of 200 A and adjacent structural
components are arranged in a way which minimizes eddy currents and
hysteresis losses

NOTE:

Busbar arrangements and equipment mountings (e.g. circuit breakers) have
been specially designed to meet this requirement. When wiring, care must be
taken to maintain this design feature.

All conductors must be dimensioned to 125 % of the minimum cross-section
corresponding to the rated current of the functional unit according to

IEC 60364-5-52.

NOTE:

When dimensioning, it must be ensured that not the I or I, but the rated
current of the circuit is used.

Examples of the application of this standard to the conditions in a switchgear
and controlgear assembly are provided in the tables in the sections ‘Internal
electrical circuits and connections’ and ‘Connections for conductors inserted
from the outside’. If a conductor with a different cross-section is required
from a test, this is added to the relevant section.

Determining the permissible temperature rise of the air in the switchgear and
controlgear assembly. Here the devices’ maximum operating temperature
must be observed, e.g. AT = 20 °C.

Selection of an enclosure in which the maximum radiation of heat of the
enclosure is greater than or equal to the power loss of the installed
equipment.

NOTE:

The values were measured in accordance with IEC / EN IEC 61439-1, -2
caluse 10.10.4.2.2.

NOTE:

The quadro evo system works without internal horizontal partitions as
standard. If required by the application, the permissible power loss must be
reduced by the factor a for up to a maximum number of three partitions. The
value a can be taken from the Conversion factor a table. Poem = @ Ppom.

Conversion factor a table

Conversion factor a - power loss

Number of internal horizontal dividers Conversion factor a
0 1.00
1 0.94
2 0.84
3 0.72
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Table 101 for power switchgear combinations

Assumed load factor f in accordance with IEC / EN IEC 61439-2 table 101

Load type Assumed load factor
Power distribution - 2 and 3 electrical cir- 0.9

cuits

Power distribution - 4 and 5 electrical cir- 0.8

cuits

Power distribution - 6 to 9 electrical circuits | 0.7

Power distribution - 10 and more electrical | 0.6

circuits

Actuator 0.2
Motors < 100 kW 0.8
Motors >100 kW 1

Procedure to verify compliance with the limit temperature

//. >
Selecting a larger
No onclasure with P perm
» | larger than or equal to
Py, s2a paint &
€ A
No
N
A D)
Dividing into several
y N enclosures then P
( perm >= Py
Evidence of complian-
ce with limit tempera- & =
ture provided Yes J

Peem. = maximum radiation of heat of the enclosure

P = power losses of the built-in devices and conductors
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Verification of compliance with the limit temperature

If the criterion from the figure ‘Procedure to verify compliance with the limit
temperature’ is not fulfilled, other measures must be taken such as:

Dividing into several enclosures

Dividing into several fields

Providing air-conditioning in the switchgear and controlgear assembly
Providing a design with a lower power loss (e.g. larger Cu cross-sections, a
different arrangement of the components, etc.)
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5.24.3 Method 2: Determining heating inside the switchgear and controlgear
assembly

Method 2

Method 2 is used for verifying a switchgear and controlgear assembly above
630 A and below 1600 A and on the other hand switchgear and controlgear
assemblies consisting of several compartments. As with method 1, the limit of
60 Hz must also be observed here. The calculation is carried out in accordance
with IEC 60890.

To simplify the calculation process for the switchgear and controlgear assembly
manufacturer, the heating values in 50 % and 100 % of the enclosure’s height
were determined as a function of the built-in power loss. These are displayed in a
table. Thus, by entering the specified values in the graph, the temperature curve
in the switchgear and controlgear assembly can be easily represented.

When following the method, the following conditions must be fulfilled:

- Select an enclosure according to the space requirement of the devices to be
installed.

- The power loss is approximately evenly distributed within the enclosure.

- The rated currents of the circuits of the switchgear and controlgear assembly
must not exceed 80 % of the conventional thermal currents in free air I or
the rated currents I. of the electrical equipment in the circuit.

NOTE:

the circuit protection devices must be selected so that the outgoing circuits
are adequately protected, e.g. devices for thermal motor protection at the
calculated temperature in the switchgear assembly.

- Determining the effective power loss:

- The power loss of all selected devices, conductors and busbars are
available (see clause ‘Power loss of equipment’).

- The expected power losses of the equipment are determined according to
their rated current using the following formula.

-
! i _|'

- If no load currents |s are defined by the system operator and the switchgear
and controlgear assembly manufacturer, the values for assumed load
according to table 101 of IEC / EN IEC 61439-2 (energy switchgear
combination) or IEC / EN IEC 61439-2 (distribution boards) must be applied.
The result of the multiplication of I.. and the assumed load factor are
included in the power loss calculation.

- The power loss of the conductors must also be taken into account. This
information can be found in the following tables. The values provided there
are based on the cross-section assignments from VDE 0100 part 430/6.8.1
(table 1 ‘Assignment of line protection fuses...”), matched to the rated
currents of the devices.

An average cable length of 0.7 m was used as a basis. The calculated
power losses of the PV lines have already been added to the PV power
losses of the devices in the tables in the column PV + PV line.

NOTE:

It must be taken into account that the total load current is limited to the
rated current of the switchgear and controlgear assembly I.a.

Example:

A switchgear combination with only one compartment and a rated current
of 100 A (limited by the distribution bars) is equipped with 20 outgoing
circuits. The assumed load current of each circuit is 8 A. The total effective
power loss must be calculated for 12 outgoing circuits, each loaded with
8 A
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NOTE:
Devices exist with power losses essentially proportional to |2 and others with
essentially constant power dissipation.

- The power losses of the individual equipment must be added up and the
total power loss is determined (HagerCAD software, if applicable).

- The mechanical parts and the installed equipment must be arranged in such
a way that the air circulation is not significantly impaired.

NOTE:

This is especially important for mounting plates that can be freely equipped.
This design requirement has been taken into account when using the
modules and kits. In order to facilitate planning, items of equipment that are
lined up in a row together and therefore strongly influence each other were
additionally tested with regard to the rated load diversity RDF

(IEC/ EN IEC 61439-1).

- Conductors carrying currents in excess of 200 A and adjacent structural
components are arranged in a way which minimizes eddy currents and
hysteresis losses
NOTE:

Busbar arrangements and equipment mountings (e.g. circuit breakers) have
been specially designed to meet this requirement. When wiring, care must be
taken to maintain this design feature.

- All conductors must be dimensioned to 125 % of the minimum cross-section
corresponding to the rated current of the functional unit according to
IEC 60364-5-52.

NOTE:

When dimensioning, it must be ensured that not the I+ or I, but the rated
current of the circuit is used.

Examples of the application of this standard to the conditions in a switchgear
and controlgear assembly are provided in the tables in the sections ‘Internal
electrical circuits and connections’ and ‘Connections for conductors inserted
from the outside’. If a conductor with a different cross-section is required
from a test, this is added to the relevant section.

NOTE:

The values were measured in compliance with IEC / EN IEC 61439-1 /-2
clause 10.10.4.2.2.

It must be ensured that the permissible temperature rise of the air in the
switchgear and controlgear assembly does not exceed the maximum operating
temperature of the devices.

Using the values in the table significantly shortens the verification procedure.

To enable evidence to be provided according to this procedure for stand-alone
distributors other than those listed, the procedure is shown in detail at the end of
this section. In principle, however, the data provided eliminates the calculation
procedure or shortens it to a comparison of the graph with the maximum ambient
temperatures of the equipment.

This method also makes it possible to verify the heating for enclosures with
natural ventilation. In doing so, it must be ensured that the cross-section of the
air outlet openings is at least 1.1 times that of the air inlet openings.

NOTE:

The method is limited to ensuring that there are no more than three horizontal
divisions in the switchgear and controlgear assembly or in a field of a switchgear
and controlgear assembly. If several horizontal compartments are to be installed,
verification by method 3: Testing is necessary.
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NOTE:

The standard also provides for the case that an enclosure consists of several
compartments and is cooled by natural ventilation. In this case, the cross-section
of the ventilation openings in each horizontal subdivision must be at least 50 %
of the horizontal cross-section of the compartment.

Table 101 for distribution boards for ordinary users

Assumed load factor f in accordance with IEC / EN IEC 61439-3 table 101

Number of outgoing circuits Assumed load factor
2and 3 0.8
4 and 5 0.7
6 to 9 inclusive 0.6
10 and more 0.5

Table 101 for power switchgear combinations

Assumed load factor f in accordance with IEC / EN IEC 61439-2 table 101

Load type Assumed load factor
Power distribution - 2 and 3 electrical cir- 0.9

cuits

Power distribution - 4 and 5 electrical cir- 0.8

cuits

Power distribution - 6 to 9 electrical circuits | 0.7

Power distribution - 10 and more electrical | 0.6

circuits

Actuator 0.2
Motors < 100 kW 0.8
Motors >100 kW 1

The calculation is carried out in accordance with IEC 60890

NOTE:

In the case of quadro evo modular stand-alone distributors, the results graphic
can be generated using the table values. This considerably shortens the
verification procedure.
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Overheating temperature exceeded in enclosure
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Overheating of air in enclosure [K]

AW N =

At overheating temperature At

The table of power losses of the modular stand-alone distributors in the Power
losses section shows the power losses that can be dissipated in modular
stand-alone distributors. The values can be used to display the temperature rise
curve of the air inside the enclosure, see graph.

It must be checked that the permissible operating ambient temperatures of the
equipment and switchgear are not exceeded by the temperature rise curve
occurring during operation. The devices’ installation height must also be taken
into account.

To enable a verification to be carried out according to this procedure for
stand-alone distributors other than those listed, the procedure is shown in detalil
here.

For enclosures differentiated according to the ‘Calculation method’ table,
column 4 and 5, the temperature rise of the air inside the enclosure is calculated
according to the formulas in columns 1 to 3.

The associated factors and exponents can be found in columns 6 to 10. The
formula symbols, units and designations are described in the following table.

For multi-field switchgear and controlgear assemblies with vertical partitions, the
temperature rise of the air inside the enclosure must be determined separately for
each field.

If enclosures without vertical partitions or individual fields have an effective
cooling area of more than 11.5 m? or a width of more than about 1.5 m, they are
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divided into fictitious fields for the calculation, the dimensions of which
correspond to the values mentioned above.

Table: Calculation method, formulas and parameters according to IEC 60890

1 2 3 4 5 6 7 8 9 10 11
Calculation formulas Housing Parameter Characteristic
Effective Overheating of air inside Effective Factors Expo- | Recording the
cooling ; cooling nent overheating
surface in half of the | on the roof ' g f50e characteristic
A enclosure's | area of the A
height enclosure
b k d c X
= Atos = Atio = >1.25m? | Enclosure Table 3 | Pict. 3 Table4 Pict.4 | 0.804  see
>(Ao* b) k*d* P C* Atos without 5.2.4.1
air vents
1) 2 (3) Enclosure Pict. 5 Table5 Pict.6 0.715
with air
vents
<1.25m?  Enclosure Pict. 7 - Pict. 8 |0.804 see
without 5.2.4.2
air vents

» For formula symbols, units and designations, see the following table.

Necessary data for determining the temperature rise

Formula Unit  Designation

symbols

Ao m? Individual areas of the enclosure - external sides

Ap m? Enclosure base area

Ae m? Effective cooling surface of the enclosure

b - Area factor

c - Temperature-distribution factor

d - Factor for the temperature rise with internal horizontal dividers

f - Height / base area factor

g - Height / width factor

h m Enclosure height

k - Enclosure constant

n - Number of internal horizontal dividers (up to 3)

P W Effective power loss of equipment built into the enclosure

w m Enclosure width

X - Exponent

t K Temperature rise of the air inside the enclosure in general

Atos K Temperature rise of the air inside 1/2 the height of the enclosure
Ators K Temperature rise of the air inside 3/4 the height of the enclosure
Atio K Temperature rise of the air on the roof area of the enclosure
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Heating characteristics in enclosures

Heating characteristics in enclosures with an effective cooling surface
A. > 1.25 m?

A
A0 N
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ar s
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Overheating of air At in enclosure

1 | Half height
2  Roof
Heating characteristics in enclosures with an effective cooling surface
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A
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Overheating of air At in enclosure
1 | Half height
2 | Roof
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Factors and interdependencies

Area factor b as a function of the installation type

Installation type Area factor b
Free roof area 1.4
Covered roof area 0.7

Unobstructed sides, e.g.: front, rear and si- 0.9
de areas

Covered sides, e.g.: Rear in the case of a 0.5
wall installation

Sides in the case of central enclosures 0.5
Base area Not taken into account

Factor d for enclosures without ventilation openings and without an effective
cooling surface A.> 1.25 m?

Number of horizontal dividers 0 1 2 3
Factor d 1.00 1.05 1.15 1.30

Factor d for enclosures without ventilation openings and with an effective cooling
surface A.< 1.25 m?

Number of horizontal dividers 0 1 2 3
Factor d 1.00 1.05 1.10 1.15

Enclosure constant k for enclosures with ventilation openings and an effec-
tive cooling surface A. > 1.25 m?

0.38
0.36 . }—p—r—
= .
0.34
0.32 |
0.30 b
0.28 }- : - —
0.26 !
X
E 0.24 \ ~ — ;
7))
§ 0.22 7 : 1
© 020 AWAY ‘
% v \\Q
5 N ANAREY | .
5 " \\\\\ IS
0.16 J \j c
0.14 :i\ <
) P Q ©
[&]
1 \ - ©
0.2 \\\ b\‘\\\\\“\ :,t, ‘g
0.10 \:\\\\\i\\l‘ﬁf\\k -\\\\‘\ 7 @
X 5 -
I — \‘\":L:{*\_/) (o)
%x :_\\2;\'\/¢ <
0,08 N S e /5 []
| 3 S ~/.; 8
0,08 1 [ LA 2
0 100 200 300 400 500 600 700\ 12 ‘g
14 E

Cross section of air vent in cm? @

) The cross-section of the associated air vents should be at least 1.1 times
the cross-section of the air vents
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Temperature distribution factor ¢ for enclosures with ventilation openings
and an effective cooling surface A.> 1.25 m?
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) The cross-section of the associated air vents should be at least 1.1 times
the cross-section of the air vents

Enclosure constant k for enclosures without ventilation openings and an
effective cooling surface A.> 1.25 m?

1.0

0.9
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e p—

o7 | [\
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_ ]

0.4

Enclosure constant K

0.3
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0 1 2 3 - 5 6 7 8 9 0w n 12

Effective cooling surface A. in m?
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Temperature distribution factor ¢ for enclosures without ventilation openings
and an effective cooling surface A. > 1.25 m2
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Housing installation type Graph no.
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Single enclosure for wall installation
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End enclosure for wall installation
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Central enclosure for wall installation with covered roof area

Enclosure constant k for enclosures without ventilation openings and an
effective cooling surface A. = 1.25 m?
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Temperature distribution factor ¢ for enclosures without ventilation openings
and an effective cooling surface A.< 1.25 m2
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Form for calculating the temperature rise of the air in enclosures

Calculation of overheating of the air in the enclosure
Costumer/Unit
Enclosure type
: ) Helght mm | Installation type:
glz,s:mgrsheanng Width mm | Alr vents yesino
Depth MM | Number of horizontal dividers
~—— Dimensions Ao Area factor b, Asxb
ﬁ according to table
mxm me
§ 13 | / ne
F 7 2 3 4 5
(=]
£ | Roofarea
[+]
8 | Front
g -
§ Back
& | Left side surface
Right side surface
Ac=S (Acx b)=
Effective cooling surface A,
>125m =125m
P e _.h
Aw 9 W
Alr vents (cm?)
Enclosure constant k
Factor for horizontal dividers d
Effective performance loss P W)
P=P_..
Resmkede P (K)
~ Temperature distribution factor ¢ ~ |
o mCcxDos (K
Heating characteristic:
10
s
=
Enclosure EBox
w5 o
» L
i3
3
=0 Overheating of air Atin
aenclosure
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Example of calculation of the temperature rise of the air in enclosures
Calculation
For entries, see the form in the example:

- The effective cooling surface A. is calculated from the sum of the products of
the individual areas and the area factor. The individual areas are calculated
from the housing dimensions, the relevant area factor b is taken from table 9.

- The temperature rise of the air Atos formula (2) from table ‘Calculation method,
application, formulas and parameters according to IEC 60890’°, column 2:
Atos= k x d x Px factor k, according to table 39-15, column 7, at Ae > 1.25 m2,
according to figure 34: for Ae = 6.64 m?: k = 0.135 factor d , according to
table 39-15, column 8, at Ae > 1.25 m?, according to table 39-18: Number of
horizontal partitions = 0: d = 1.0 Actual power loss (according to guidelines)
P = 300 W. Exponent x from table 39-15, column 10 where
A.>1.25 m?2: x = 0.804

This results in formula (2) above:
- At0.5=k xd x Px=0.135 x 1.0 x 300 0.804
- At0.5=13.24 K=13.2K

The temperature rise of the air Ati, formula (3) from table ‘Calculation method,
application, formulas and parameters according to IEC 60890’, column 3:
At = ¢ x Atos = factor c,

according to table 39-15, column 9, with A. > 1.25 m2, according to fig. 35:

Thus from fig. 35, curve 1: ¢ =1.44
Used in formula (3): At1.0 = ¢ x At0.5 =1.44 x 13.24 = 19.07 K= 19.1 K
The heating characteristics for enclosures are calculated with A. > 1.25 m?

(Figure ‘Heating characteristics in enclosures with an effective cooling surface
A. > 1.25 m?)

The calculation results are assessed.

- It must be determined whether the equipment in the enclosure can operate
properly with both the specified currents and at the calculated temperature
rises, taking the enclosure’s ambient temperature into account. If this is not
the case, change the parameters and repeat the calculation.

- Individual enclosures, free on all sides, without ventilation openings or
horizontal partitions inside. Effective power loss of built-in equipment:
P=300W
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Form filled in according to the calculation in the example

Calculation of overheating of the air in the enclosure
Costumer/Unit Example
Enclosure type Single Enclosure
A Height 2200 mm | Installation type: free on all sides
E;l;nens:z:nsh i Width 1000 mm | Air vents —yesino
ssakaitine i Depth 500 mm| Number of horizontal dividers 0
P Ssreany Dimensions Ao Area factor b, Ao X b
according to table (Col. 3) x (Col. 4)
8 22 mxm m? e
| —+— 1,
3 10 ¥+
3 705 2 3 4 5
O .
% Roof area 1.0x0,5 0,500 14 0,700
§ Front 10x22 2,200 0.9 1,980
‘§ Back 10x2.2 2,200 09 1,980
T | Left side surface 05x22 1,100 08 0,990
Right side surface 05x22 1,100 09 0,990
Ac=S (Acx b)= 6,640
Effective cooling surface A,
>125me <125m?
§ }1 138 h
f:--&»— Q=
L
10 x05 = 5,80 ==
Alr vents (em?) | 0
Enclosure constant k 0,136
Factor for horizontal dividers d 1.0
Effective performance loss P W) | 300
P=P__., 98,09
Dosmkeds P (K) | 1324=132K
Temperature distribution factor ¢ 1.44
DXy = Cx Dos (K) | 19,07=19,K
Heating characteristic:
l 5 "W t'
.5; 075 //
Enclosure 22 v
-— e 0.5 1max
(=] © /
® < /
= f
23 5
=5 Ovemg)aﬁng ofzaQ:r Atin o
enclosure
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5.2.5 Permissible power loss of enclosures

General information

The permissible power loss (P.m) specified for distribution boards enclosed on all
sides without ventilation openings and without horizontal separating walls with
roughly even distribution of the thermal load.

The temperature rise of the air in the enclosure AT is specified in 75 % and in
50 % of the enclosure’s height.

Guide to using the tables

Permissible power loss Ppem for enclosures without ventilation ope-
Enclosure IP55 P perm P

nings
Reference ' Height | Width = Depth Temperature rise AT of free standing enclosure ac- % of
H W D cording to IEC/TR 60890:2014 enclo-
- sure
10K 15K 20K 25K 30K 35K ;
[mm] | [mm] [mm] height
S UL 1 B\ A /A s R\
954 | 158.0 226.0 298.3 3742 453.2 100
FN... = 1900 & 450 @ 800/730*
1191 | 1972 282.0 372.2 | 466.9 565.5 75
122.4 | 202.7 289.9 382.6 @ 480.0 5814 100
1900 @ 700 | 800/730*
147.8 2448 350.1 462.1 579.7 7022 75

The table is basically designed so that in the first step, the user determines which
temperature rise s/he can allow in the enclosure. This permissible temperature
rise strongly depends on the built-in equipment and its position. To determine the
permissible power loss, the external temperature must be defined and
documented.

) Define the type of enclosure you have selected.

) Define the installation type: installed on or in the wall.

) Define the permitted temperature rise.

) Determine whether you would like to allow this temperature at 100 %
of the enclosure’s height or at 75 % of the enclosure’s height.

» (5) In the table, find the value indicating how large the total power loss of
the installed components may be.

VVVY

(1
(2
(€]
4

Example 1:

If a temperature rise of 25 K in half (50 %) of the enclosure’s height is permitted,
components with a power loss of 42.1 W may be installed. With an assumed
external temperature of 20 °C, the enclosure heats up to 55 °C.

Example 2:

If a temperature rise of 25 Kin 3/4 (75 %) of the enclosure’s height is permitted,
components with a power loss of 32.2 W may be installed.

Above half or 3/4 of the enclosure’s height, higher temperatures than the
selected temperature rises occur. This must be observed when positioning
the equipment.
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Enclosure IP55

Reference = Height Width
H w
[mm] [mm]
FN...
1900 450
1900 700
1900 900
1900 1000
1900 450
1900 700
1900 900
1900 1000

Depth
D

[mm]

400/330*

400/330*

400/330*

400/330*

600/530*

600/530*

600/530*

600/530*

*) installation depth (back plate to front cover)

Enclosure IP55

Permissible power loss Pyem for enclosures without ventilation

openings

Temperature rise AT of free standing enclosure ac-
cording to IEC/TR 60890:2014

10K 15K 20K 25K 30K 35K
(W] W] (W] W] W] W]
57.7 95.5 136.5 180.2 226.1 273.8
74.7 123.6 = 176.8 233.3 292.7 354.6
79.7 132.0 188.8 249.2 312.6 378.7
101.9 168.7 2412 3184 3995 483.8
95.8 158.6 226.9 299.5 375.7 4551
120.4 1993 285.1 376.3 472.0 571.8
103.8 171.9 2458 3245 407.0 493.1
1295 2144 306.6 404.7 507.7 615.1
77.6 128.4 183.7 2424 3042 368.4
98.9 163.8 2342 309.1 387.8 469.7
101.3 167.7 2399 316.6 397.2 481.1
125.3 2075 296.8 391.7 4914 5952
120.1  198.8 284.3 3753 470.8 570.3
145.8 241.4 3453 455.7 571.7 6925
129.4 2143 306.5 4045 ©507.5 614.7
155.9 258.1 369.1 487.2 6112 7404

% of en-
closure
height

100
75
100
75
100
75
100
75
100
75
100
75
100
75
100
75

Permissible power loss Pem for enclosures without ventilation

openings

Reference Height Width Depth Temperature rise AT of free standing enclosure ac-
H w D cording to IEC/TR 60890:2014 % of en-
10K 15K 20K 25K | 30K & 35K Crio.s“r:f
[mm] [mm] [mm] eg
W] W] W] W] W] W]
FN... 954  158.0 226.0 298.3 374.2 453.2 100
1900 450 800/730*
119.1 1972 282.0 3722 466.9 565.5 75
122.4 202.7 289.9 382.6 480.0 581.4 100
1900 700 800/730*
147.8 244.8 350.1 462.1 579.7 702.2 75
138.4 2291 327.7 4325 5426 657.2 100
1900 900 800/730*
164.8 2729 3904 5152 646.4 783.0 75
146.0 241.7 345.7 456.3 5724 693.3 100
1900 1000 800/730*
172.9 286.3 409.5 5405 678.1 821.3 75
64.7 107.2 153.3 2024 253.9 307.5 100
2100 450 400/330*
83.8 138.8 198.5 262.0 328.7 398.1 75
83.7 138.6 1982 261.6 3282 397.5 100
2100 700 400/330*
107.9 178.6 2554 337.1 423.0 5123 75
100.4 166.3 237.9 314.0 393.9 477.14 100
2100 900 400/330*
1274 2109 301.6 398.1 4995 605.0 75
108.8 180.1 257.6 340.0 426.6 516.7 100
2100 1000 400/330*
137.0 226.8 3244 4281 @ 537.1 650.5 75
*) installation depth (back plate to front cover)
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Permissible power loss Pyem for enclosures without ventilation
Enclosure IP55

openings
Reference Height Width Depth Temperature rise AT of free standing enclosure ac-
H w D cording to IEC/TR 60890:2014 % of en-
10K 15K | 20K 25K 30K 35K Criofsur:f’
[mm] [mm] [mm] elg
W] W] W] W] W] W]
FN... 81.4 134.7 192.7 2544 319.1 386.55 100
2100 450 600/530*
104.7 173.3 2479 327.2 4104 497.1 75
106.0 1755 251.0 331.3 4156 503.4 100
2100 700 600/530*
132.4 219.2 313.5 413.7 519.0 628.7 75
124.4 2059 2945 388.7 487.7 590.7 100
2100 900 600/530*
1525 2526 361.3 476.8 598.2 724.6 75
131.9 2184 3123 4123 5172 626.4 100
2100 1000 600/530*
160.5 265.8 380.1 501.7 629.4 762.4 75
99.9 165.5 236.6 312.3 391.8 474.6 100
2100 450 800/730*
125.9 208.4 298.0 393.4 493.5 597.8 75
126.4 209.4 299.4 395.2 495.8 600.6 100
2100 700 800/730*
154.3 255.5 365.4 482.3 605.1 732.9 75
1435 2375 339.7 4484 562.5 681.4 100
2100 900 800/730*
1721 285.0 407.7 538.1 675.0 817.7 75
1521 2519 360.2 4755 596.5 7225 100
2100 1000 800/730*

181.5 300.6 4299 5674 711.8 862.2 75

*) installation depth (back plate to front cover)
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Front panel H L Air flow
IP31 section
[mm] [mm] [cm?]
UC6010PL 100 600 25
UC6020PL | 200 600 50
UC8010PL 100 800 32.5
UC8020PL & 200 800 65
Enclosure IP30 with Permissible power loss Pperm for enclosures with
louver plate 100 mm height ventilation openings as mentioned above
Reference = Height Width Depth = Temperature rise AT of free standing enclosure ac-
H W D cording to IEC/TR 60890:2014 % of en-
10K | 15K | 20K | 25K 30K 35K  closure
[mm] [mm] [mm] height
W] (W] W] W] W] W]
FN...
...with 1900 200 400/330" 77.6 136.9 204.7 279.7 360.9 447.7 100
UCB010PL 1091 192.4 2877 3931 5072 629.2 75
...with 1900 900 400/330° 94.1 165.8 248.0 338.8 437.2 5424 100
UCBOT0PL 1293 2280 3410 4658 6011 7457 75
...with 1900 1000 400/330° 97.6 1721  257.4 351.7 453.8 563.0 100
UC6010PL 130.8 2307 3450 471.3 6082 7545 75
...with 101.8 1794 268.3 366.6 473.0 586.8 100
uceoiopL 1900 700 600/530*
134.2 236.6 353.9 4835 6239 773.9 75
...with 1900 . 600/530" 123.6  218.0 326.0 4454 5747 7129 100
UC8010PL 159.7 281.6 421.1 575.3 7424 921.0 75
...with 130.3 229.7 3435 469.3 6056 751.2 100

1900 1000 600/530*
UC6010PL 162.9 2872 4295 586.8 7572 9393 75

*) installation depth (back plate to front cover)
**) cover plate with louvers in lower position
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Enclosure IP30 with Permissible power loss Ppem for enclosures with
louver plate 100 mm height ventilation openings as mentioned above
Reference = Height Width Depth = Temperature rise AT of free standing enclosure ac-
H w D cording to IEC/TR 60890:2014 % of en-
10K 15K 20K 25K 30K 35K Crio.sur:f’
[mm] [mm] [mm] elg
W] W] W] W] W] W]
FN...
...with 1900 200 800/730" 123.6 2179 325.8 4451 574.4 712.6 100
UC6010PL 157.9 2784 4163 5687 7339 9105 75
...with 130.4 229.9 343.8 469.8 606.2 752.0 100
UC8010PL 1900 900 800/730*
164.9 290.7 4347 5939 766.4 950.7 75
...with 151.8 267.6 400.2 546.7 7055 875.2 100

1900 1000 800/730*
UC6010PL 1842 3247 4856 6634 8562 10621 75

..with p100 o0 aoomap 76 1389 2047 2797 3609 4477 100
UG6010PL 1094 1924 2877 3931 5072 629.2 75
..with 91.0 1605 2400 3279 4231 5248 100
UC8010PL 2100 900 400/330*

126.7 2233 3340 4563 588.8 7304 75
..with 939 1655 2475 3381 4364 5413 100

2100 1000 400/330*
UC6010PL 1277 2252 3367 460.0 5936 736.4 75

*) installation depth (back plate to front cover)
**) cover plate with louvers in lower position

Enclosure IP30 with Permissible power loss Ppem for enclosures with
louver plate 100 mm height ventilation openings as mentioned above
Reference Height Width Depth Temperature rise AT of free standing enclosure ac-
H W D cording to IEC/TR 60890:2014 % of en-
10K 15K 20K 25K 30K 35K CAO.SU,:f
[mm] [mm] [mm] eig
W] W] W] W] W] W]
FN...
...with 2100 200 600/530" 97.6 1721 257.4 351.7 453.8 563.0 100
UCe010PL 130.8 230.7 345.0 471.3 608.2 754.5 75
...with 113.8 200.6 300.0 409.9 529.0 656.2 100
ucsoiopL 2100 900  600/530*
151.9 267.8 4004 547.0 7059 875.7 75

...with 2100 1000 600/530" 134.1 236.4 3534 4829 6231 773.1 100
UC6010PL 1713 3020 4516 6170 7962 987.7 75
...with 2100 200 800/730" 123.6 2179 325.8 4451 5744 712.6 100
UCB010PL 1579 2784 4163 5687 7339 9105 75
...with 2100 900 800/730" 1415 2495 373.0 509.7 657.7 8159 100
UC8010PL 178.9 3154 4716 6443 8315 10315 75
...with 157.3 2774 4148 566.7 731.3 907.3 100
UCe010PL 2100 1000  800/730*

196.7 346.9 518.7 708.6 9145 11345 75

*) installation depth (back plate to front cover)
**) cover plate with louvers in lower position
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Front panel H L Air flow
IP31 section
[mm] | [mm] [cm?]
UC6010PL 100 600 25
UC6020PL 200 600 50
UC8010PL 100 800 32.5
UC8020PL 200 800 65
Enclosure IP30 with Permissible power loss Ppem for enclosures with
louver plate 200 mm height ventilation openings as mentioned above
Reference Height Width Depth Temperature rise AT of free standing enclosure ac-
H w D cording to IEC/TR 60890:2014 % of en-
|
10K 15K 20K 25K 30K 35K oo
[mm] [mm] [mm] eig
W] W] W] W] W] W]
FN...
...with 1900 200 400/330° 81.0 142.8 2135 291.7 376.4 466.9 100
UCB020PL 1163 2051 3067 4191 5408 6709 75
...with 1900 900 400/330° 1006 177.4 265.2 362.4 467.6 580.1 100
UC8020PL 142.0 2504 3744 5115 6600 8188 75
...with 100.2 176.7 264.2 361.0 465.8 5779 100

1900 1000  400/330*
UC6020PL 138.3 2438 364.6 498.1 6428 797.4 75

..with 1043 1839 2750 3758 4849 601.6 100
uceo20PL 1900 700 000/830T 8 2500 3739 5108 6591 8177 75
..with 1275 2248 3362 4594 592.8 7354 100
ucso20PL 1900 900 0007830% o)1 3016 4510 6162 7951 9864 75
..with 1313 2315 3461 4729 6102 7571 100

1900 1000  600/530*
UC6020PL 1701 299.8 4484 6126 7905 980.7 75

*) installation depth (back plate to front cover)
**) cover plate with louvers in lower position
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Enclosure IP30 with Permissible power loss Ppem for enclosures with
louver plate 200 mm height ventilation openings as mentioned above
Reference = Height Width Depth = Temperature rise AT of free standing enclosure ac-
H w D cording to IEC/TR 60890:2014 % of en-
10K 15K 20K 25K 30K 35K Criofsur:f’
[mm] [mm] [mm] €9
W] W] W] W] W] W]
FN...
124.3 219.2 327.7 4478 577.8 716.9 100
1900 700 800/730*
164.5 290.1 433.8 592.6 764.8 948.8 75
1441 2541 380.0 519.2 670.0 831.1 100
1900 900 800/730*
184.2 324.8 485.7 663.6 856.4 1062.4 75
153.6 270.8 405.0 553.3 714.0 885.8 100
1900 1000 800/730*
193.0 340.3 508.8 6952 897.1 1113.0 75
81.0 1428 2135 291.7 376.4 466.9 100
1900 700 400/330*
116.3 205.1 306.7 419.1 @ 540.8 670.9 75
97.8 1724 2579 352.3 4546 564.0 100
1900 900 400/330*

139.5 2459 367.7 5023 648.2 804.1 75
96.7 170.6 = 255.0 348.5 449.7 557.9 100
1352 2384 356.5 487.1 628.6 779.8 75

1900 1000 400/330*

*) installation depth (back plate to front cover)
**) cover plate with louvers in lower position

262 Technical changes reserved



quadro evo technical information and characteristics

Enclosure IP30 with Permissible power loss Ppem for enclosures with
louver plate 200 mm height ventilation openings as mentioned above
Reference Height Width Depth Temperature rise AT of free standing enclosure ac-
H wW D cording to IEC/TR 60890:2014 % of en-
10K 15K 20K 25K | 30K 35K Criofsur:f’
[mm] [mm] [mm] eig
W] W] W] W] W] W]
FN...
100.2 176.7 2642 361.0 465.8 577.9 100
2100 700 600/530*
138.3 243.8 364.6 498.1 642.8 797.4 75
119.7 211.0 3155 431.0 556.2 690.0 100
2100 900 600/530"
164.4 289.9 4335 5922 764.2 948.1 75
1349 237.8 355.7 4859 6271 777.9 100
2100 1000 600/530"
178.5 314.8 470.7 643.1 829.9 1029.6 75
124.3 219.2 327.7 4478 577.8 716.9 100
2100 700 800/730*
164.5 290.1 433.8 592.6 764.8 948.8 75
156.4 275.8 4125 563.5 727.2 902.2 100
2100 900 800/730*
200.0 3526 527.2 720.3 929.6 1153.2 75
158.3 279.2 4175 570.4 736.1 913.1 100
2100 1000 800/730"

205.1 361.7 5408 738.9 953.5 1182.9 75

*) installation depth (back plate to front cover)
**) cover plate with louvers in lower position
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5.2.6 Power loss of busbar systems
Copper power loss table

The following table shows the continuous current-carrying capacity and power
loss of copper busbar systems, valid for 3 busbars.

Cu busbar Cross section | Design Length Continuous |Power loss
dimensions [mm] [-field] [mm] current W]
width x thick- [A]
ness [mm]

1 246.5 16

2 496.5 33
12x5 60 3 746.5 250 49

4 996.5 66

5 1246.5 82

1 246.5 16

2 496.5 33
2x12x5 2 x 60 3 746.5 355 50

4 996.5 66

5 1246.5 83

1 246.5 16

2 496.5 31
20x5 100 3 746.5 315 47

4 996.5 63

5 1246.5 79

1 246.5 20

2 496.5 39
20x 10 200 3 746.5 | 500 59

4 996.5 79

5 1246.5 99

1 246.5 17

2 496.5 34
30x5 150 3 746.5 400 50

4 996.5 67

5 1246.5 84

1 246.5 21

2 496.5 42
30x10 300 3 746.5 630 62

4 996.5 83

5 1246.5 104

1 246.5 24.8

2 496.5 50
40 x 10 400 3 746.5 800 75.1

4 996.5 100.3

5 1246.5 125.4

1 246.5 25.8

2 496.5 52
60 x 10 600 3 746.5 1000 78.2

4 996.5 104.4

5 1246.5 130.5

1 246.5 30.25

2 496.5 60.9
80x 10 800 3 746.5 1250 91.6

4 996.5 122.3

5 1246.5 153

1 246.5 34.8

2 496.5 70.1
100 x 10 1000 3 746.5 1500 105.44

4 996.5 140.8

5 1246.5 176
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Cu busbar Cross section  Design Length Continuous Power loss
dimensions [mm] [-field] [mm]  current [w]
width x thick- [A]
ness [mm]
1 246.5 37.3
2 496.5 75.1
120 x 10 1200 3 746.5 1700 112.9
4 996.5 150.7
5 1246.5 188.5

Continuous current-carrying for bare Cu busbars, 3 x 1 main conductors L L L.

Continuous current and current heat losses/power loss for bare busbars made of
E-Cu F 30 with rectangular cross-section in indoor systems at 35 °C and busbar
temperatures as 65 °C.

Assessment basis: VDE 0660, part 500, IEC / EN IEC 61439
clauses 10.10.4.2 and 10.10.4.3.

Aluminium power loss table

The following table shows the continuous current-carrying capacity and power
loss of aluminium busbar systems, valid for 3 busbars.

Al busbar Cross section  Design Length Continuous |Power loss
dimensions [mm?] [-field] [mm] | current [W/m]
width x thick- [A]
ness [mm]
1
2 1760
18 x 50 529 3 800 126
4 1960
5
1
2 1760
18 x 60 689 3 1250 249
4 1960
5
1
2 1760
18 x 100 1146 3 2000 237
4 1960
5

Continuous current-carrying for bare Al busbars, 3 x 1 main conductors L L L.

Continuous current and current heat losses/power loss for bare busbars made of
Al 6060 T6 anodized in black, with special section in indoor systems at 35 °C and
busbar temperatures as 65 °C.

Assessment basis: VDE 0660, part 500, IEC / EN IEC 61439
clauses 10.10.4.2 and 10.10.4.3.
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5.3

System

Verification by tests of the original manufacturer

Rated voltage Un

Rated operational voltage U.

Rated insulation voltage Ui

Rated impulse withstand voltage Uinp

Rated frequency f,

Rated short-time withstand current lcw
Rated peak withstand current |«

Mechanical impact protection

Internal form of separation

Compliant with

Degree of protection of enclosure

Depth of the enclosure (outer dimensions)
Width of the enclosure (outer dimensions

Height of the enclosure (outer dimensions)

upto 415V
up to 415V
up to 1000 V
up to 12 kV
50 /60 Hz

upto85kA/1s
up to 187 kA

IKO8 without door / IK10 full door or trans-
parent door

1/2b/3b/4b

IEC /EN IEC 61439-1/-2
IP30/1P31/1P43 / IP55
400 /600 /800 mm

450 /700 /900 /1000 mm
1900 /2100 mm

Derating factors examples for main incoming units at 35 °C ambient

Tested in highest form of segregation possible and highest possible position of
the device providing the best level of safety. IP43 and IP55 achieve the same
derating value, as they are technically similar.

This is not a full view, exact values depend on many factors like size of the
enclosure, position of the device inside the board, combination with other
parts of the assembly etc. Full charts with tested results are available for
download.

Type of main incoming de- I (device) [A]
vice

1600 A MCCB h1600 1600

1600 A PWA1 1600

IP rating of | l..[A] | Derating factor
enclosure (AN

30/ 31 1225 0.77

43 /55 995 0.62

55 1328 0,83

31 1392 0,87

30 1456 0,91

266
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Type of main in- I (device) [A] | Distribution IP rating of  I.. [A] Derating factor
coming device enclosure e / In
55 1272 0.80
Standard 31 1371 0.86
30 1502 0.94
1600A ACB HW1 1600 with residu- | 9% 1270 0.79
alcurrent 31 1330 0.83
without re- | 55 1400 0.88
sidual cur-
rent 31 1420 0.89
55 2000 1.00
Standard 31 2000 1.00
30 2000 1.00
2000A ACB HW2 2000 with residu- | 9% 2000 1.00
alcurrent 31 2000 1.00
without re- | 55 2000 1.00
sidual cur-
rent 31 2000 1.00
55 2150 0.86
Standard 31 2265 0.91
30 2295 0.92
2500A ACB HW?2 2500 with residu- | 52 2380 0.95
alcurrent 31 2380 0.95
without re- | 55 2007 0.80
sidual cur-
rent 31 2007 0.80
55 2936 0.92
3200A ACB HW4 3200 Standard
31 3346 1.05
55 2936 0.73
4000A ACB HW4 4000 Standard
31 3346 0.84

For additional data please contact your sales representative.
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5.3.1 Incoming enclosures configurations
Principle
Two types of distributions must be considered:

- The =630 A and Form 1 distribution for which the user has the choice
between "classic" shaped busbars or a main "transfer" busbar and vertical
distribution busbars

- The > 630 A and Form 1 distribution for which the user must use the
“transfer” busbar system.

In< 630 A In=630 A In> 630 A

{ale ety

)

K,

K
P L

I
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5.3.1.1 Distribution = 630 A 'standard’

Principle

In these configurations, the distribution is made by a 'standard' busbar kit. It can
be placed in a flexible manner anywhere in the layout and will suit to connect
many outgoing circuits by cables.

L

I

i

I

[EE=

VO

J E.. |

-

§

I

—

Busbar supports UC826

L max. (support bars) for

peak Isc 10 kKA 15 kA 24 kA 48 kA 63 kA 82 kA
rms lsc 6 kA 9 kA 12 kA 23 kA 30 kA 39 kA
Bar size and quan-
tity dmin. I
20mmx5mmx1 1000 mm 1000 mm 800 mm 350mm [200mm 125 mm 50 mm 280 A
25mmx5mmx1 1000 mm 1000 mm 1000 mm 350mm 200mm |[125mm 50mm 330A
Z2mmx5mmx1 [1000mm 1000 mm 1000 mm 350mm 200mm |[120mm 50mm 390 A
25mmx10mmx1 1000 mm 1000 mm 1000 mm 350mm 200mm 125mm 50mm 500 A
30mmx10mmx1 1000 mm 1000 mm 1000 mm 350mm 200mm 120mm 50mm 580 A
2 mmx10mmx1 1000 mm 1000 mm 1000 mm 350mm 200mm |[120mm 50mm 610A
;"': e P
R -
* ¥ 2 9 =
s 4 ‘.'.“ % &
s &%
By
RN % { j/
S f‘\'"
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53.1.2 Distribution > 630 A 'transfer’

Principle

In these configurations, the distribution is carried out by main busbars called
'transfer' busbar. This busbar must ensure the connection between the copper
bars connected to the outgoing terminals of the incoming device and the vertical
distribution busbars which are used to connect the devices downstream of the
incoming device.

oot T ooy Foaer rite
EisEa .nupoa

‘nﬁT § Fooseanas
Hl &

(] L E -

In the next pages several typical configurations to realize incoming and outgoing
cells of the board are shown. Those typical configurations can be used to design
a compliant board with Hager design verification. The tested values are provided

in full. Changes on the design are acceptable only if derivable from tested
designs.

270 Technical changes reserved



quadro evo technical information and characteristics

5313 Neutral point treatment
TN-S System

For TN-S System, a choice between 4P devices or 3P devices is possible.

4P devices
— - In case of 4P devices, the N is located left,
- : connected to terminals of the device.

- The connection of PE is made next to the
NiLT L2 L3 cable incoming area, preferably to a
mim perforated copper bar (e.g. UC922) that is
o] » [ o [0 o[ © joiiom fixed directly to the frame of the cell.
b - B

oCc cC

ool |eo

N L1 L2 L3

3P devices
[_[°°°° ] - In case of 3P devices, N is designed as N-link
e e next to the MCCB, to replace the 4th pole.
i 2| s | Due to the position of the device inside the
mounting kit, the N is located to the right of
— — the device.
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TN-C System
For TN-C System, 3P devices must be used.

PEN linked next to the MCCB

- In TN-C system the PEN is designed as a link
next to the MCCB, to replace the 4th pole.
Due to the position of the device inside the
mounting kit, the PEN is located to the right of
the device.

O
Lnk T8

PEN mounted horizontally

- Alternatively, for the most economical solution
the PEN can be mounted horizontally.
Preferably the PEN is a perforated copper bar
(e.g. UC968) that is fixed directly to the frame
of the cell, on the rear vertical profiles. The
maximum dimension is 2000 A, single bar
only, maximum thickness of 10 mm,
maximum height of 125 mm. The bar has to

1 UC*FU profile be supported by a UC*FU profile, mounted on

the frame.
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53.14 Single incoming
5.3.1.4.1 Single ACB incoming compartment

Principle
The position of the breaker and the busbar is defined by:

- The nominal current

- The type of connection: by cable or BTS (busbar trunking system)
- The orientation (incoming from top or bottom)

The set of drawings needed to produce the copper connections according the
certified configuration is provided by Hager, downloadable via the software
hagerCAD. The ACBs range in the offer is limited to 4000 A devices.

Il
i

Space for modular devices
Space for incoming connections
Space for the ACB

Space for the connections from ACB to “transfer” busbar

a b~ WO N =

Space available for other devices or reserve / ventillation
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Single ACB incoming = 1600 A HW1

These maximum values are defined by the incoming device and main busbar, not

considering the outgoing circuits.

Rated current of the assembly lna

Rated conditional short-circuit current le
Rated impulse withstand voltage Uinp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

Single ACB incoming = 2500 A HW2

up to 1600 A

up to 66 kA

up to 12 kV

400 /600 /800 mm
700 /900 /1000 mm
1900 /2100 mm
vertical

fixed / draw-out
cable (top/bottom) / BTS (top)
1/2b/3b/4b
IS111 - 18332

These maximum values are defined by the incoming device and main busbar, not

considering the outgoing circuits.

Rated current of the assembly |

Rated conditional short-circuit current lec
Rated impulse withstand voltage Uinp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

Single ACB incoming = 4000 A HW4

up to 2500 A

up to 85 kA

up to 12 kV

800 mm

700 /900 /1000 mm
1900 /2100 mm
vertical

fixed / draw-out
cable (top/bottom) / BTS (top)
1/2b/3b/4b
IS111 - 18332

These maximum values are defined by the incoming device and main busbar, not

considering the outgoing circuits.

Rated current of the assembly I

Rated conditional short-circuit current |
Rated impulse withstand voltage Uinp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

up to 4000 A

up to 85 kA

up to 12 kV

800 mm

900 mm

1900 mm /2100 mm
vertical

fixed / draw-out
cable (top/bottom) / BTS (top)
1/2b/3b/4b
IS111 - 18332
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5.3.1.4.2

Principle

quadro evo technical information and characteristics

MCCB 800 A =< 1600 A incoming

The areas reserved in the MCCB incoming compartment are similar to those in
the ACB incoming configurations.

The downstream connection area is used to connect the MCCB to the horizontal
busbar and to position the busbar which will make the connection with the
adjoining enclosure (left or right). The height occupied by the downstream
connection area is variable depending on the MCCB and the height of the bars in
the busbar.
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Single MCCB incoming = 1600 A

These maximum values are defined by the incoming device and main busbar, not
considering the outgoing circuits.

Rated current of the assembly lna up to 1600 A

Rated conditional short-circuit current lcc up to 70 kA

Rated impulse withstand voltage Uimp up to 8 kV

Depth of the enclosure 400/ 600 / 800 mm
Width of the enclosure 700 /900 /1000 mm
Height of the enclosure 1900 /2100 mm
Mounting orientation of the device vertical

Mounting types of protection devices fixed

Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1-2b-3b-4b
Service Index levels IS111 - 18211
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5.3.1.4.3 Switch 630 A =< 1600 A incoming
Principle

The areas reserved in the disconnector / change over switch incoming
compartment are similar to those in the ACB incoming configurations.

The space not occupied by the connection space, the head unit kit and the
busbar is available for all other kits.

Configurations including this type of device are only available up to Form 2.

630 A 800 A/1600 A 630 A 800 A/1600 A

=nnn |

|
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—
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Disconnecting switch / change over switch

These maximum values are defined by the incoming device and main busbar, not
considering the outgoing circuits.

Rated current of the assembly Ina up to 1600 A

Rated short-time withstand current lew (KA/ 1's) up to 50

Rated impulse withstand voltage Uinp up to 12 kV

Depth of the enclosure 400 /600 /800 mm
Width of the enclosure 700/900 /1000 mm
Height of the enclosure 1900 /2100 mm
Mounting orientation of the device vertical

Mounting types of protection devices fixed

Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b

Service Index levels IS111 - 18211
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53.1.5

Principle

quadro evo technical information and characteristics

Multiple incoming sources on common busbar

i‘;ﬁ S [];;u p;;u
\l i [ = ]
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NOTE
The multiple incoming configuration can be postionned in the following matter:
Combinations of this configurations are also possible in case of more than 2

incoming devices. Balancing of the load is required and correct dimension of the
common main busbar.

All incomers placed left or right side of the assembly.
The main busbar must be rated to the current of both devices together.

All incomers placed in the center of the assembly.

If the outgoing circuits are balanced equally on both sides, the main busbar can
be same rating as the incoming current of a single supply device (both devices
must be same current rating).
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All incomers placed in the left and right end of the assembly.

If the outgoing circuits are balanced equally on both sides, the main busbar can
be same rating as the incoming current of a single supply device (both devices
must be same current rating).

Multiple HW2 incoming = 2 x 2000 A

These maximum values are defined by the incoming device and main busbar, not
considering the outgoing circuits.

Rated current of the assembly I up to 4000 A

Rated conditional short-circuit current le. up to 85 kA

Rated impulse withstand voltage Uinp up to 12 kV

Depth of the enclosure 800 mm

Width of the enclosure 700 /900 /1000 mm
Height of the enclosure 1900 /2100 mm
Mounting orientation of the device vertical

Mounting types of protection devices fixed / draw-out
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b/3b/4b
Service Index levels IS111 - 18332
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5.3.1.5.1 Incoming on multiple MCCB / Switch < 630 A

Principle

With up to 2 incoming feeders on MCCB / Switch < 630 A the classic busbar can

be used as distribution busbar.

When there are more than 2 incoming feeders, classic busbar distribution is no
longer suitable, in this case, transfer busbar must be used.

The classic busbar can be placed in horizontal or vertical manner.

L]
T

Multiple MCCB incoming = 2 x 1600 A

These maximum values are defined by the incoming device and main busbar, not

considering the outgoing circuits.

Rated current of the assembly I

Rated conditional short-circuit current le.
Rated impulse withstand voltage Uimp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

up to 3200 A

up to 70 kA

up to 8 kV

400 /600 /800 mm
700 /900 /1000 mm
1900 /2100 mm
vertical

fixed

cable (top/bottom) / BTS (top)
1/2b

IS111 - 18211
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Multiple MCCB incoming = 2 x 630 A

quadro evo technical information and characteristics

These maximum values are defined by the incoming device and main busbar, not

considering the outgoing circuits.

Rated current of the assembly lna

Rated conditional short-circuit current le
Rated impulse withstand voltage Uinp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

Multiple load break switch incoming =2 x 630 A

up to 1250 A

up to 70 kA

up to 8 kV

400 /600 /800 mm

700 /900 /1000 mm
1900 /2100 mm

vertical

fixed / plug in / draw out
cable (top/bottom) / BTS (top)
1/2b/3b

IS111 - 1S232

These maximum values are defined by the incoming device and main busbar, not

considering the outgoing circuits.

Rated current of the assembly |

Rated conditional short-circuit current lec
Rated impulse withstand voltage Uinp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

up to 1250 A

up to 50 kA

up to 8 kV

400 /600 /800 mm
700 /900 /1000 mm
1900 /2100 mm
vertical

fixed

cable (top/bottom) / BTS (top)
1/2b

IS111 - 1S211
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5.3.1.6 Multiple incoming with switch between two busbar systems
5.3.1.6.1 Main incoming devices > 630 A

Configuration of main incoming devices > 630 A
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The configuration must be carried out with transfer busbar.

If the incoming feeders are positioned in the centre, the coupling switch must be
positioned between the 2 incoming feeders.

The coupling switch cabinet must have a busbar duct to allow the connection of
the right-hand ACB to be connected to the coupling switch.

The outgoing feeders positioned on the left have the outputs on the left (left-hand
cable sheath) and the outgoing feeders positioned on the right have the outputs
on the right (right-hand cables-heath).

>
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If the incoming feeders are positioned at the ends, the coupling switch must be
positioned between the 2 busbars.
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Maximum values

These maximum values are defined by the incoming device, load break switch
and main busbar, not considering the outgoing circuits.

Rated current of the assembly Ina up to 1600 A

Rated short-time withstand current lcw (KA /1's) up to 50

Rated impulse withstand voltage Uinp up to 8 kV

Depth of the enclosure 400/ 600 /800 mm
Width of the enclosure 700 /900 /1000 mm
Height of the enclosure 1900 /2100 mm
Mounting orientation of the device vertical

Mounting types of protection devices fixed

Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b

Service Index levels IS111 - 18211
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Main incoming devices = 630 A

Configuration of main incoming devices = 630 A

The configuration can be done with classic busbar. In case of more than two
incoming devices, transfer busbar must be selected.

There are no specific positioning rules to apply for the devices but the same logic

as with incoming devices highger than 630 A.

Maximum values

These maximum values are defined by the incoming device, load break switch
and main busbar, not considering the outgoing circuits.

Rated current of the assembly I

Rated conditional short-circuit current le.
Rated impulse withstand voltage Uinp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

up to 630 A

up to 50 kA

up to 8 kV

400 /600 /800 mm
700/900 /1000 mm
1900 /2100 mm
vertical

fixed

cable (top/bottom) / BTS (top)
1/2b

IS111 - 1S211
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5.3.1.7 Multiple incoming with switch over
5.3.1.7.1 Main incoming = 630 A from transformator and ATS backup supply
Configuration

- 'Normal' power supply to classic busbar
- 'Backup' power supply with ATS change over switch on second classic
busbar

Both devices build inside the same enclosure.

When there are more than 2 normal incoming feeders, conventional distribution is
no longer suitable, in this case, transfer busbar is applied.

Maximum values

These maximum values are defined by the incoming device, change-over switch
and main busbar, not considering the outgoing circuits.

Rated current of the assembly I up to 630 A
Rated short-time withstand current lcw (KA /1's) up to 50

Rated impulse withstand voltage Uimp up to 8 kV
Depth of the enclosure 600/ 800 mm
Width of the enclosure 900/ 1000 mm
Height of the enclosure 2100 mm
Mounting orientation of the device vertical
Mounting types of protection devices fixed
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b

Service Index levels IS111 - 1S211
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5.3.1.7.2 Main incoming > 630 A from transformator and ATS backup supply

Configuration

I
|
- 'Normal' power supply

- 'Backup' power supply with ATS change over switch.
Both devices build inside the same enclosure.

- 'Normal' Busbar systems set in the left enclosures
‘Backup' Busbar systems set in the right enclosures

1) oo 2

1 | Normal busbar

2 | Backup busbar

- 'Normal' Busbar systems set in the right enclosures.
- 'Backup' Busbar systems set in the left enclosures.

1 | Backup busbar

2 | Normal busbar
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Maximum values

These maximum values are defined by the incoming device, change-over switch
and main busbar, not considering the outgoing circuits.

Rated current of the assembly Ina up to 1600 A
Rated short-time withstand current lcw (KA /1's) up to 50

Rated impulse withstand voltage Uinp up to 8 kV
Depth of the enclosure 800 mm

Width of the enclosure 900 /1000 mm
Height of the enclosure 2100 mm
Mounting orientation of the device vertical
Mounting types of protection devices fixed
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b

Service Index levels IS111 - 18211

286 Technical changes reserved



quadro evo technical information and characteristics

5.3.1.7.3 Main incoming > 630 A from transformator and ACB backup supply

Configuration

- 'Normal' power supply to transfer busbar
- 'Backup' power supply by ACB on same busbar

The ACBs must be positioned side by side to allow mechanical interlocking
between the 2 devices.

Single ACB HWT incoming < 1600 A

These maximum values are defined by the incoming device and main busbar, not
considering the outgoing circuits.

Rated current of the assembly lna up to 1600 A

Rated conditional short-circuit current le. up to 85 kA

Rated impulse withstand voltage Uinp up to 12 kV

Depth of the enclosure 600 / 800 mm

Width of the enclosure 700 /900 /1000 mm
Height of the enclosure 1900 /2100 mm
Mounting orientation of the device vertical

Mounting types of protection devices fixed / draw-out
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b/3b/4b
Service Index levels IS111 - 18332

Technical changes reserved 287



quadro evo technical information and characteristics

Single ACB HW1 incoming = 1600 A

These maximum values are defined by the incoming device and main busbar, not

considering the outgoing circuits.

Rated current of the assembly lna

Rated conditional short-circuit current le.
Rated impulse withstand voltage Uinp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

Single ACB HW2 incoming = 2500 A

up to 1600 A

up to 66 kA

up to 12 kV

400 /600 /800 mm
700 /900 /1000 mm
1900 /2100 mm
vertical

fixed / draw-out
cable (top/bottom) / BTS (top)
1/2b/3b/4b
IS111 - 18332

These maximum values are defined by the incoming device and main busbar, not

considering the outgoing circuits.

Rated current of the assembly I

Rated conditional short-circuit current lec
Rated impulse withstand voltage Uinp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

Single ACB incoming = 4000 A HW4

up to 2500 A

up to 85 kA

up to 12 kV

800 mm

700 /900 /1000 mm
1900 /2100 mm
vertical

fixed / draw-out
cable (top/bottom) / BTS (top)
1/2b/3b/4b
IS111 - 18332

These maximum values are defined by the incoming device and main busbar, not

considering the outgoing circuits.

Rated current of the assembly I

Rated conditional short-circuit current |
Rated impulse withstand voltage Uinp
Depth of the enclosure

Width of the enclosure

Height of the enclosure

Mounting orientation of the device
Mounting types of protection devices
Connection type

Internal form of separation

Service Index levels

up to 4000 A

up to 85 kA

up to 12 kV

800 mm

900 mm

1900 mm /2100 mm
vertical

fixed / draw-out
cable (top/bottom) / BTS (top)
1/2b/3b/4b
IS111 - 18332
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5.3.1.7.4 Main incoming = 630 A from transformator and MCCB backup supply
Configuration

- 'Normal' power supply to classic busbar.
- 'Backup' power supply on same busbar.

Both devices build inside the same enclosure.

When there are more than 2 normal incoming feeders, conventional distribution is
no longer suitable, in this case, transfer busbar is applied.

The MCCBs must be positioned side by side to allow mechanical interlocking
between the 2 devices.

Multiple MCCB incoming =2 x 630 A

These maximum values are defined by the incoming device and main busbar, not
considering the outgoing circuits.

Rated current of the assembly I up to 630 A

Rated conditional short-circuit current lcc up to 70 kA

Rated impulse withstand voltage Uimp up to 8 kV

Depth of the enclosure 400 /600 /800 mm
Width of the enclosure 700 /900 /1000 mm
Height of the enclosure 1900 /2100 mm
Mounting orientation of the device vertical

Mounting types of protection devices fixed / plug in / draw out
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b/3b

Service Index levels IS111 - 18232
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5.3.1.8 Multiple incoming with change over
5.3.1.8.1 Main incoming > 630 A and ATS to secondary distribution busbar system

Configuration

<

In this configuration, same rules apply as for the configuration of single incoming
device and ATS, and single ACB incoming cell for second supply.

@ O o O (2

1 | Normal busbar
2 | Backup busbar
Maximum values

These maximum values are defined by the incoming device, change-over switch
and main busbar, not considering the outgoing circuits.

Rated current of the assembly lna up to 1600 A
Rated short-time withstand current lcw (KA / 1's) up to 50

Rated impulse withstand voltage Uimp up to 8 kV
Depth of the enclosure 800 mm

Width of the enclosure 900/ 1000 mm
Height of the enclosure 2100 mm
Mounting orientation of the device vertical
Mounting types of protection devices fixed
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b

Service Index levels IS111 - 18211
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5.3.1.8.2 Main incoming = 630 A and ATS to secondary distribution busbar system
Configuration

Same principle as for devices > 630 A. The usage of classic busbar is not
possible, transfer busbar must be used.

Maximum values

These maximum values are defined by the incoming device, change-over switch
and main busbar, not considering the outgoing circuits.

Rated current of the assembly lna up to 630 A

Rated short-time withstand current lew (KA / 1's) up to 50

Rated impulse withstand voltage Uinp up to 8 kV

Depth of the enclosure 400 /600 /800 mm
Width of the enclosure 900 /1000 mm
Height of the enclosure 1900 /2100 mm
Mounting orientation of the device vertical

Mounting types of protection devices fixed

Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b

Service Index levels IS111 - 1S211
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5.3.1.8.3 Multiple main incoming > 630 A + coupling + ATS on 3 busbars

Configuration

= = '

i

G A

For this incoming feeder combination, follow the same principles as the
combination with one main incomer and ATS (yellow part of the drawing) and
position the second incoming device and the coupling switch in the cabinets on
the other busbar side.

1 o 2 ¢ O (3)
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1 | Normal busbar 2
2 | Normal busbar 1
3  Backup busbar

Maximum values

These maximum values are defined by the incoming device, change-over switch
and main busbar, not considering the outgoing circuits.

Rated current of the assembly Ina up to 1600 A
Rated short-time withstand current lew (KA / 1's) up to 50

Rated impulse withstand voltage Uinp up to 8 kV
Depth of the enclosure 800 mm

Width of the enclosure 900 /1000 mm
Height of the enclosure 2100 mm
Mounting orientation of the device vertical
Mounting types of protection devices fixed
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b

Service Index levels IS111 - 18211
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5.3.1.84 Multiple main incoming =< 630 A + coupling + ATS on 3 busbars
Configuration

Same principles and rules as for the configurations > 630 A.

Only transfer busbar applicable.
Maximum values

These maximum values are defined by the incoming device, change-over switch
and main busbar, not considering the outgoing circuits.

Rated current of the assembly Ina up to 630 A
Rated short-time withstand current lcw (KA / 1's) up to 50

Rated impulse withstand voltage Uimp up to 8 kV
Depth of the enclosure 600/ 800 mm
Width of the enclosure 900 /1000 mm
Height of the enclosure 2100 mm
Mounting orientation of the device vertical
Mounting types of protection devices fixed
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b

Service Index levels IS111 - 18211
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5.3.1.8.5 Multiple main incoming > 630 A and ACB backup supply on 2 busbars

Configuration

acs2 \ "7 Aces

1 'Normal' power supply.
1 'Backup' power supply by ACB.
Interlock between 2 ACB.

1 O o 2)
N IO (2
M Uuu Ds:ﬂ

—a ~ —d

1 | Normal busbar
2 | Backup busbar
5.3.1.8.6 Multiple main incoming = 630 A and MCCB backup supply on 2 busbars

Configuration
Same principles and rules as for the configurations > 630 A.

Only transfer busbar applicable.
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5.3.2 Outgoing enclosures configurations
Derating factors examples for main outgoing units at 35 °C ambient

Tested in highest form of segregation possible and highest possible position of
the device providing the best level of safety. IP43 and IP55 achieve the same
derating value, as they are technically similar.

This is not a full view, exact values depend on many factors like size of the
enclosure, position of the device inside the board, combination with other
parts of the assembly etc. Full charts with tested results are available for
download.

Main busbar in the top of the distribution section

I (device) [A]  IP rating of Derating Inc [A]
enclosure factor
Rated cur- F=lc/l Rated cur-
rent of the rent of a cir-
device cuit
1600 30/ 31 1 1600
Main busbar only
1600 43 /55 1 1600
4000 30/ 31 1 4000
Main busbar only
4000 43 /55 0.85 3400

Rated current of main circuit

Note: In case of configurations with different devices, always consider the load
factor according to table 101 of EN IEC 61439-2.

> 1 Main busbar
@\h : g T =1 i -@ 2 Main device
co | — _@ 3 Circuit 10
4 Circuit 1
! @ 5 Circuit 2
e / 6 CirCUit 3
| @ 7 Circuit 4
g /8 8 Circuit 5
,,,,,, ) e Q 9 Circuit 6
@ =l e (9) 10 Gircuit7
» ! ﬂl 0 11 | Circuit 8
N !
" ﬁ 12 | Circuit 9
: )
O
| ! obe ) 0 . by
| J
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Rated current of main circuit IP55

Main Main Outgoing Rated cur- Group rated
Depth . Type of Type of IP55 Form 4b H1800 | rent of main  current of
device . busbar S L RDF
[mm] [A] device IP55 busbar Type of de- In [A] circuit main circuit
vice Inc [A] Ing [A]
P160 160 143 135 0.95
800 MCCB 800 P250 250 194 184 0.95
P630 630 376 357 0.95
P160 160 143 135 0.95
1250 MCCB 1250 P250 250 194 184 0.95
P630 630 376 357 0.95
400/
600 P160 160 143 135 0.95
1600 MCCB 1600 P250 250 194 184 0.95
P630 630 376 357 0.95
P160 160 143 135 0.95
P250 250 194 184 0.95
1600 |ACB 1600
P630 630 376 357 0.95
Hw1-1600 | 1600 1272 1272 1
P160 160 120 114 0.95
2000 ACB 1700 P250 250 180 171 0.95
Copper
P630 630 335 318 0.95
P160 160 120 114 0.95
P250 250 180 171 0.95
2500 ACB 2125
P630 630 335 318 0.95
Hw1 - 1600 1600 1215 1215 1
P160 160 120 114 0.95
800 P250 250 180 171 0.95
3200 ACB 2720
P630 630 335 318 0.95
Hw1 - 1600 1600 1154 1154 1
P160 160 120 114 0.95
P250 250 180 171 0.95
P630 630 335 318 0.95
4000 ACB 3400
Hw2 - 2000 2000 2007 2007 1
Hw2 - 2500 2500 2150 2150 1
Hw4 - 3200 | 3200 2668 2668 1
P160 160 143 135 0.95
800 MCCB 800 P250 250 194 184 0.95
P630 630 376 357 0.95
P160 160 143 135 0.95
1250 MCCB 1250 P250 250 194 184 0.95
400/ P630 630 376 357 0.95
600 / Aluminium | P160 160 143 135 0.95
800 4600 'MCCB 1600 P250 250 194 184 0.95
P630 630 376 357 0.95
P160 160 143 135 0.95
P250 250 194 135 0.95
1600 |ACB 1600
P630 630 376 135 0.95
Hw1-1600 | 1600 1272 1272 1
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Rated current of main circuit IP31

Main Main Outgoing Rated cur- Group rated
Depth . Type of Type of IP31 Form 4b H1800 rent of main | current of
device . busbar L L RDF
[mm] [A] device IP31 busbar Type of de- In [A] circuit main circuit
vice Inc [A] Ing [A]
P160 160 160 150 0,94
800 MCCB 800 P250 250 215 202 0,94
P630 630 451 423 0,94
P160 160 160 150 0,94
1250 MCCB 1250 P250 250 215 202 0,94
P630 630 451 423 0,94
400/
600 P160 160 160 150 0,94
1600 MCCB 1600 P250 250 215 202 0,94
P630 630 451 423 0,94
P160 160 160 150 0,94
P250 250 215 202 0,94
1600 ACB 1600
P630 630 451 423 0,94
Hw1 - 1600 1600 1371 1371 1
P160 160 135 128 0,95
2000 ACB 2000 P250 250 210 199 0,95
Copper
P630 630 385 365 0,95
P160 160 135 128 0,95
P250 250 210 199 0,95
2500 ACB 2500
P630 630 385 365 0,95
Hw1 - 1600 1600 1251 1251 1
P160 160 135 128 0,95
800 P250 250 210 199 0,95
3200 ACB 3200
P630 630 385 365 0,95
Hw1 - 1600 1600 1193 1193 1
P160 160 135 128 0,95
P250 250 210 199 0,95
P630 630 385 365 0,95
4000 ACB 4000
Hw2 - 2000 2000 2004 2004 1
Hw2 - 2500 2500 2265 2265 1
Hw4 - 3200 3200 2775 2775 1
P160 160 160 150 0,94
800 MCCB 800 P250 250 215 202 0,94
P630 630 451 423 0,94
P160 160 160 150 0,94
1250 MCCB 1250 P250 250 215 202 0,94
400/ P630 630 451 423 0,94
600 / Aluminium P160 160 160 150 0,94
800 ' 4600 = MCCB = 1600 P250 250 215 202 0,94
P630 630 451 423 0,94
P160 160 160 150 0,94
P250 250 215 202 0,94
1600 ACB 1600
P630 630 451 423 0,94
Hw1 - 1600 1600 1371 423 1
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Rated current of main circuit - Example

T 2 1 Main busbar
@\ § T 1 2 | Main device
et 1|l HY | co—— | ] S 3 Circuit 10to 19
= S 4 Circuit 1
5 Circuit 2
* C 6  Circuit3
] 7 Gi it 4
i T @ ircui
8 Circuit 5
: = o @ 9 Circuit6
................................... 10 Circuit 7
@. i f H] S @ 11 Circuit 8
» = 12 | Circuit 9
~- H @
s : —)
H
H -
e @
.......... e .
LT 1 I i ol |
Main Main .
. Type of Type of Outgoing [A] I Inc Ing
Depth  device  j ice Dusbar '\l bar IP55Formab [A] [A] ny ROF
[A] IP55
Circuit 1 160 114 108 0,95
Circuit 2 160 114 108 0,95
Circuit 3 160 114 108 0,95
Circuit 4 250 171 162 0,95
Circuit 5 250 171 162 0,95
800 4000 ACB 3400 Copper
Circuit 6 250 171 162 0,95
Circuit 7 250 171 162 0,95
Circuit 8 630 318 302 0,95
Circuit 9 630 318 302 0,95
Circuit 10-19  63x10 =630 63x10 =630 378 0,61
Total 3370 2292 1954

Conclusion: I, > Inc > Ing => OK

" Consider the load factor according to table 101 of EN IEC 61439-2..
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5.3.2.1 Principle of outgoing enclosures configurations

Principle

For the outgoing circuits in the quadro evo system, there are numerous
configuration options that can be adjusted in a flexible manner by using the
dedicated system kits. A single outgoing compartment is limited to 1600 A
nominal current, due to temperature rise limitations.

One outgoing compartment is usually supplied by a horizontal main busbar,
placed in the top or bottom of the assembly. From this horizontal bars,
vertical distribution busbar is supplied, to ease the cabling of the outgoing
circuits.
The system kits to fix outgoing devices can support MCCBs, switches, fuse
disconnectors, MCBs and other modular devices.
All kits can be mixed and changed in position inside the enclosure (respecting
the correct dimensions)
The kits can be compartmentalized by segregation panels to achieve forms of
segregation up to Form 4b.
In the quadro evo system, the orientation of the devices can be horizontal or
vertical, depending on the kit selected
The depth of the enclosure defines the necessary kit’s dimension.
A dedicated cable compartment can be realized:

Behind the devices

Laterally in the same enclosure, by adding the separation profile in the

1000 mm wide board.

Laterally in a dedicated enclosure, preferably adding a 450 mm wide board.
Inside the cable compartment, terminals, measuring CTs, PE bars and cable
supports can be placed.

Technical changes reserved 299



quadro evo technical information and characteristics

5.3.2.2 Outgoing enclosure horizontal orientation of MCCBs
Benefit of horizontal orientation

The benefit of the horizontal orientation is that the devices can be easily supplied
by flexibars / cables coming from the distribution busbar (red color, left
compartment) and wired with outgoing cables from a common cable
compartment.

This configuration is the preferred solution for large outgoing devices as MCCBs,
requiring big cable diameters.

Notice: All examples visualized without covers, for better understanding.

Forms of segregation

Form 1

Horizontal orientation of MCCB

Rated current of the assembly I up to 1600 A

Rated conditional short-circuit current tested in the up to 70 kA

system lcc

Depth of the enclosure 400 /600 /800 mm
Width of the enclosure 700/900 /1000 mm
Height of the enclosure 1900 /2100 mm
Mounting orientation of the device horizontal

Mounting types of protection devices fixed / plug-in / draw-out
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b/3b/4b

Service Index levels IS111 - 18232
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5.3.2.2.1 Neutral point treatment
TN-S System

For TN-S System, a choice between 4P devices or 3P devices is possible.
4P devices

In case of 4P devices, the N is
located left on the device.

The connection of PE is made
inside the cable compartment,
preferably to a common copper
bar (e.g. UC922) that is fixed
directly to the frame of the cell
vertically, connecting to the
horizontal PE bar arriving from the
incoming cell.

In case no cable compartment is
used, the PE bar can also be
located in the rear of the
distribution compartment.

3P devices

- In case of 3P devices, there are
differences between Form 1-3b
and Form 4b.

- InForm 1 up to Form 3b there is
no need to separate the
outgoing N terminals from each
other, so the N and PE bars can
be placed in the cable
compartment, with UC*FU
brackets to support the fixation.

Technical changes reserved 301



quadro evo technical information and characteristics

TN-S Systen without cable compartment

- In case a cable compartment is not used, the
N terminals have to be placed inside the
devices kits or connected directly from the N
transfer busbar.

- The PE bar can also be located in the rear of
the distribution compartment. We recommend
to use rear connections on the outgoing
terminals to ease the cabling.

TN-S System in Form 4b

In Form 4b it’s necessary to separate the outgoing N terminals from each other. A
cable compartment is mandatory in case front connections of devices are used.

- The common PE bar can still be
accommodated in the cable
compartment, with UC*FU
brackets to support the fixation.

- N is designed as Neutral link next

Iy i to the MCCB, placed on the same
side as it would be found on the
' 4P incomer.

- The N link and N link cover
(disconnector link) is available as
accessory.

1 Disconnector link
(Schematic representation)
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N disconnector links

I [A] Reference
160 SP * JF160NDL25
160 JF160NDL
250 JF250NDL
400 JF400NDL
630 JF630NDL

* Single pole device

Terminal enclosures

The termination for the outgoing cables is to be done by Form 4b accessory box
or touch protected terminals.

Height [mm] Reference
H200 uC200CB
H300 UC300CB
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TN-C System
For TN-C System, 3P devices must be used.

There are differences between Form 1-3b and Form 4b. In Form 1 up to Form 3b
there is no need to separate the outgoing PEN terminals from each other, so the
PEN bar can be placed in the cable compartment, with UC*FU brackets to
support the fixation.

- In case a cable compartment is
not used, the PEN bar runs
together with the phases in the
transfer busbar section.

- We recommend to use rear
connections on the outgoing
terminals to ease the cabling

- In case a cable compartment is not used, the
PEN bar runs together with the phases in the
transfer busbar section.

- We recommend to use rear connections on
the outgoing terminals to ease the cabling
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TN-C System in Form 4b

In Form 4b it’s necessary to separate the outgoing N terminals from each other. A
cable compartment is mandatory in case front connections of devices are used.

to the MCCB, placed on the same
: side as it would be found on the
é 4P incomer.
4 - The N link and N link cover
‘! SCREEL - . & (disconnector link) is available as
1 Disconnector link accessory.
(Schematic representation)

@ - Nis designed as Neutral link next

- The termination for the outgoing
cables is to be done inside the
Form 4b segregation, just as the
phases.

Terminal enclosure
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5323 Outgoing enclosure vertical orientation of MCCBs
Benefit of vertical orientation

The benefit of the vertical orientation is that more devices can be fit inside the
compartment, compared the horizontal orientation.

This configuration is the preferred solution for small outgoing devices as
MCCBs < 630 A, where the wiring must not be done in a dedicated cable
compartment due to size of the cables. In this layout, the outgoing cables must
be placed behind the devices, the supply is done via the busbar placed in the
middle of the board. Thus the busbar can be located also in the top or bottom of
the board. The outgoing cables should not cross the busbar compartment, or
separated appropriatly.

Notice: All examples visualized without covers, for better understanding

Forms of segregation

Form 1 Form3b 0 /4b ™

Al sl

(*) Form 3b (left hand side compartment)
(**) Form 4b (right hand side compartment)

Vertical orientation of MCCBs

Rated current of the assembly I up to 1600 A

Rated conditional short-circuit current tested in the up to 70 kA

system lcc

Depth of the enclosure 400 /600 /800 mm
Width of the enclosure 700 /900 /1000 mm
Height of the enclosure 1900 /2100 mm
Mounting orientation of the device vertical

Mounting types of protection devices fixed / plug-in / draw-out
Connection type cable (top/bottom) / BTS (top)
Internal form of separation 1/2b/(3b/4b)*
Service Index levels IS111 - 1S211 (- 1S232 )*

*) only in case of single device per kit possible
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53.24 Outgoing enclosure, modular devices

DIN rail kit equipped with modular devices

Transfer busbar and ventilation front cover | Transfer busbar and plain front cover in the

in the bottom bottom
€ E
= 2
= s
o E—— S [ — SeE—
X I
o [ 1 9 o = |
Wi | ol
« 1 ¢ e | ——
A% | X1
vy 1 « r [ ] e
L) WE
= ] = o [ 1 s
Jon a0
v [ ] o« ¢ | o
wE aan
= | L 1L | ]
X L]
O S v 1 ¢
LR34 W
e 1 = i CE—
LS| A
B X % *
=t —f——1—W £ .
= (LR}
A e T s et s fos R =
Sm=== s . was .

Technical changes reserved 307



quadro evo technical information and characteristics

Full height used for modular kits System kits of 200 mm and 150 mm in
mix
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5.3.25 Connection and output terminals
Horizontal or vertical

Terminals can be fitted in DIN rail kit with plain cover in front of it or on a long DIN
rail inside the cable compartment, vertically.

Horizontal fixing on kit

rEm——, || GeEs=———]

Vertical fixation in cable compartment
= 1

Vg . - v q

- —
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5.4

Routine verification

Routine verification checklist

There are 9 verifications required to be realised by the assembly manufacturer as
required by IEC / EN IEC 61439-1 clause 11.

1.

Degree of protection of enclosures

Verify whether the protection rating (IP) complies with customer require-
ments. If devices or extended device handles are installed on the door,
check that there is no IP degradation and that the IP complies with
customer requirements. Cable gland plates for conductors, covers or
screens on live parts, etc.

2. Clearances and creepage distances

Verify that the minimum clearance complies with the table in
IEC / EN IEC 61439-1 clause 8.3.2.
If the clearance values are lower than those in the table, carry out a test.

Rated impulse withstand voltage Uim, (kV) Minimum clearance (mm) up to
2000 m

<25 1.5

4.0 3.0

6.0 5.5

8.0 8.0

12.0 14.0

Likewise, carry out a physical measurement or a test if clearances
appear to be less than or equal to those in the table. Withstand voltage
tests are not required if clearances are more than 1.5 times those given
in the table.

Creepage distances: Verify that the minimum creepage distances
comply with IEC / EN IEC 61439-1 clause 8.3.3 Table 2.

N.B.: Creepage distances can't be less than the corresponding
minimum clearances.

Protection against electric shock and integrity of protective circuits
Verify the continuity and interconnection of the protective conductor
(PE). Spot check the tightness of screwed and bolted connections.
Check that the PSC earths are actually connected to the incoming
external PE terminal and that the circuit resistance does not exceed
0.1 Q.

Integration of built-in components

The installation and marking of built - in components must comply with
the assembly manufacturing instructions. Compliance with safety zones,
connection rules and wiring plan supplied by the switchgear
manufacturer. Accessibility of actuators and controls. Device calibration.

Internal electrical circuits and connections
Spot check the tightness of connections, particularly those which are
screwed or bolted.

310
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5. Terminals for external conductors
Verify that the number, type and marking of terminals comply with the
assembly manufacturing instructions. Suitability between conductor
ranges and cross-sections. There is an obligation to indicate whether
the terminals are suitable for copper or aluminium conductors or both.
Conductor connectors must be clearly identified by colour-coding or
alphanumeric marking.

6. Mechanical function
Check mechanical controls, locks and locking devices, including
removable parts. Door closures and where applicable, locks.

7. Dielectric properties
Carry out a 1 - second power-frequency withstand voltage test on all
circuits. Extract from IEC / EN IEC 61439-1 Table 8, power - frequency
withstand voltage.

Rated insulation voltage Ui Dielectric test voltage [V]
between phases [V] AC [rms] DC
300 < Ui < 690 1890 2670
690 < Ui< 800 2000 2830
800 < Ui < 1000 2200 3110

8. Precautions: before carrying out the test, ensure that you disconnect
devices that do not support the applied voltage (control circuits,
electronic switchgear, contactor coils, electric actuators, indicator
lights, miniature relays, measuring instruments, etc.).

To do this, open the circuit breaker(s) or protective devices enabling a
supply to the auxiliary circuits.

Perform this test with a dielectric meter to deliver the required voltage.
Apply the voltage successively to each line-to-line and then
line-to-earth.

The tests are OK if there is no insulation override, breakdown or rupture.
For PSCs with a rated current less than or equal to 250 A, the insulation
resistance can be measured using an insulation measuring device at a
voltage of at least 500 Voc.

In this case, the test is OK if the insulation resistance between the
circuits and the earths is at least 1000 Q/V referred to the supply voltage
of the circuits to earth.

9. Wiring, operational performance and function
Inspect cables, verify and function check relays, carry out operational
tests, etc.
Check that the location of and marking on devices and components is
consistent with diagrams.
To carry out these checks, certain specific tools are required in addition
to those normally used for assembly.
These are:
- a tester or multimeter
- a test bench (AC and DC) to supply the assembly during the live
operation test
- a torque wrench to check the tightening torques
Tools must be calibrated at least once a year in order to guarantee
reliable results.
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541 Supporting document
Supporting document for the inspection

This document, though not exhaustive, helps to verify key points so that end
users have an assembly in line with their requirements.
The HagerCad software 'Enclosure’ module includes an example checklist.
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tine testing (routine testing protocol)

Power switch unit combmation (PSC),
Type approval as per EN 61439-1/-2

Distributicn board (DBO),
Type approval as per EN 61439.1/-3

Company:

Order:

Project:

Type:

Documentation created:

Ser.no.  Test Content of test EN 614391, Result Tested by
type Section

Cabnet/housing protection class
1 S (seals, covers) 1.2

2 SIP Clearances and creepage distances 13

Protection against electnc shock and

3 sSiP conductivity of protective earth circults 14
4 S Instalfation of operating resources 1ns
5 SIP Internal electncal circuits and connections nse
6 S Connectlons for conductors routed in from outside  11.7

Mechanical functon

7 4 P (actuators, locking devices) 18
8 P Insulating properties 19
9 P Wiring, operating behaviour and function 11.10

Tesl voltage value

Testing of insulation strength at operating frequency must be performed on all electne creuits for
the duration of one second pursuant to 10,9 2. The test voltage for switchgear combinations with
a nominal insulation voltage between 300-680 V is 1890 V.

The test values for deviating nominal insufation voltages are listed in Table 8 of IEC61438-1

Altarnatively, the following applies for switchgear combinations with a protection device on the
feed side and a nominal current of up to 250 A:

measurement of the insulation resistance with an insulation measuring device at a voltage of at
least 500 VOC. The test is deemed passed if the insulation resistance (s at least 10000/ V.

VAC

Explanation

S = Visualinspection

P = Test with mechanical or elecirical test equipment

Fitter: Tested by:

Date: Date:

tADEM27 02 Subject to choange without notice « Version: Seplember 2¢
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Checklist for
Conformity appraisal procedure sheet 2

Company: Stamp
Order:
Project:

Type: |

Low voltage switch unit combinations and distribution boards

Power switch unit combanation (PSC),
Type approval as per EN 61439-1/-2

Distributicn board (DBO),
Type approval as per EN 61439-1/-3
1. Technical documentation

Scope of the Low Voltage Directive 2000/95/EC

Lists or other documentation by the onginal equipment manufacturer for low voltage
switch unit combinations or distribution bearads (Important content: name and address of
original eéquipment manufacturer and type designation. applicable standard, description
of product)

Assembly and installation instructions by original equipment manufacturer

Circuit diagram, layout drawing, bl of materiais

Performance of routine testing as per EN 61438-1.
The test protocol for routine testing s an integral part of the documentation

Scope of the EMC Directive 2004/108/EC

Supplements the technical documentabon by manufacturer's documentation for all electronic
modules and devices that contain electronics {assembiy and installation instructions)

Deavice manufacturer's Declaration of Conformity which confirms the compliance of the pro-
duct with the requirements of the EMC Directive. A notice in the accompanying documentati-
on I8 aquivalent and must therefore be retained

2. Creating the Declaration of Conformity

3. Affixing the CE mark

Conformity appraisal procedure completed:

(Date and place of s2us) (Name and signalure or equivalen! mark ol authorised penson)

1ADEM27 02 Subject to change without notice « Version: September 2013
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Declaration of conformity
Sheet 3

We, [company], Stamp

declare in sole responsibility that the product:

Small Installation distnbution board,
Power switch unit combination

Instaliation distribulion board for operation by ordinary persons

Designation, type, catalogue or order no.:

to which the present Declaration applies, fulfils and was manufactured in accordance with the following standard(s).

Low voltage switch unit combinations and distribution boards

Powsr switch unit combmation (PSC),
Type approval as per EN 61439-1/-2

Digtribution board {(DBO),
Type approval as per EN 61439-1/-3

Tho designated product complies with the provisions of the following European Direclives:

Low Voltage Directive 200695/EC

EMC Directive 2004/108/EC (e.g., for electronic operating resources bullt into switch unit combinations or distribution boards
as per EN61439-1/-2)

Date of affing the CE mark® @
(Date and place of ssue)

* Visibly affixed to the low-voltage switch unit combination or dstribution board in cangunction with the manufactrer's mark, may anly be legible afer opening the
£aor,

With this Declaration of Conformity, the manufacturer confirms compliance with the stated directives and standards
This Dedaration of Conformity complios with EN 45014, *General Criteria for Declarations of Conformity by Suppliers”

{Data and place of ssue) (Nama and signature or equivalent mark of aushorised persan)

1ADEM27 02 Subject to change without notice » Version: September 2013
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5.5 Installing

Installing on floor

The location for the PSC must be prepared beforehand: the surface must be level
as indicated below.

& E— 2 mm

1000 mm-—= ' max

The plinths of the various cabinets must be fixed to the ground.

5.6 Connections

Cabel entries and connections

Cable entries must be provided at the top or bottom of the cabinet. The cables
must be fixed mechanically from their entry into the cabinet and all the way along
their path up to the connection point.

When making connections it is essential to observe the tightening torques given
by the manufacturer.

Compare and check that the cable sections are in accordance with the
calculation note.

Carefully consider how the various cables are to be connected to the various
switchgear or terminal blocks.

Take into account the space required for each connection:

- Ends
- Switchgear terminals
- Extensions or spreaders
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5.7 Commissioning

Commisioning by accredited persons

Commissioning must be by accredited persons with all the necessary experience
and qualifications.

Before commissioning, visually check that all the connections and links between
switchgear and busbars are securely fixed.

In case of doubt, check bolt tightening again with a torque wrench, applying a
torque 15 % less than the torque given in the documents.

Special attention must be given to protective conductors and the various
connecting links.

Check the ratings and thermal and magnetic settings of the various protection
equipment against the calculation note.

Measure the insulation level of the equipment and the continuity of the protection
circuit before switching on.
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5.8 Maintenance

Maintenance accredited persons

Maintenance must be by accredited persons with all the necessary experience

and qualifications.

Recommendation for periodic inspections

Cabinet and / or switch-
gear

Cut-off and protection
equipment (circuit breakers,
switches etc.)

Whole equipment

- Cabinets

- Busbars

- Cut - off and protection
equipment

- Terminal blocks, etc.

Interval

Every year

Every 4 years

Type of inspection Inspector

Visual inspection Accredited person
Mechanical mani-
pulation cycle
(ON - OFF)
Tightening check
Visual inspection Accredited person
Proper functioning
of the systems
Dust the inside of
the cabinets:
busbars
switchgear
Check busbar
connections
Check the proper
functioning of the
switchgear:
thermal
magnetic
residual current
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