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1 Licence Contract

Licence contract for final user of Caneco BT® software

1. IMPORTANT - PLEASE READ CAREFULLY

Please read this License Agreement, as well as the full version of the “LICENCE CONTRACT” presented in the
SOFTWARE, before installing or using this software. Only the full version, as shown when installing the software,
constitutes the entire agreement concluded between the LICENSEE and ALPI and replaces any other agreement
or communication made prior the present one concerning this SOFTWARE. When you install or use this
SOFTWARE, you agree to be bound by the terms of this License. If you did not obtain this copy of the software
legally, please destroy the copy immediately.

If you do not accept these terms, promptly cease all further installation or use of the software. It is agreed that
certain restrictions under this License apply only to Caneco BT® software.

2. DEFINITIONS
In this Agreement:
-»ALPI» means Applications Logiciels Pour I'lngénierie S.A
-»LICENSE AGREEMENT» means this Agreement, including any other document incorporated herein by
reference.
-»LICENSEE» means you, the licensee of the SOFTWARE
-»SOFTWARE» means Caneco BT software used by the LICENSEE, named Caneco BT® and/or Caneco BT for
the purpose of this Licence contract, including any technology and utility software licensed by Caneco BT from the
developers and owners thereof, together with all accompanying documentation.

3. LIMITATION OF WARRANTY AND LIABILITY
ALPI does not warrant, guarantee or make any representations that the functions contained in the SOFTWARE,
and described in the Manual, will meet the LICENSEE's requirements, or that the operation of the SOFTWARE wiill
be uninterrupted or error-free. Any other software and any hardware furnished with or accompanying the
SOFTWARE is not warranted by ALPI.
THE SOFTWARE and the Manual furnished herewith, are provided «AS I1S» without warranty of any kind, either
expressed or implied, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose, or of any other type, whether expressed or implied, and to any remedy against ALPI and/or its
licensors, whether in contract, tort, delict, quasi-delict or otherwise. Some jurisdictions do not allow the exclusion of
certain implied warranties, so the preceding exclusions may not apply.
To the maximum extent permitted by applicable law, in no event, shall ALPI and/or its licensors be liable for any
special, consequential, incidental or direct or indirect damages (including without limitation loss of profit) arising out
of the licensee’s use or inability to use the SOFTWARE or printed information accompanying it, whether or not
ALPI and/or any of its licensors have been advised of the possibility of such loss, however caused and on any
theory of liability. This exclusion also includes any liability that may arise out of third party claims against the
licensee.

4. RIGHTS OF REPRODUCTION.-. LICENSE

Caneco BT® is protected by the laws concerning copyright and by all International treaties related to copyright, as
well as international intellectual property treaties and laws. Caneco BT® is not sold but granted under license. In
consideration of your agreement to comply with the terms and conditions of this License Agreement, ALPI grants
you, the LICENSEE, a non-exclusive license to use the SOFTWARE and to view the documentation on a single
computer system. It is also agreed that the License granted to the LICENSEE, concerning Caneco BT®, is non-
transferable. The LICENSEE may not use the SOFTWARE on a network server or on more than one computer
terminal at the same time, except in case of a commercial agreement previously provided by ALPI. This Agreement
does not grant the LICENSEE any rights to patents, copyrights, trade secrets, trade names, trademarks (whether
registered or unregistered), or any other rights, functions or licenses in respect of the SOFTWARE.
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5. COPYRIGHT AND RESTRICTIONS ON USE
The SOFTWARE and its Manual contain copyrighted material and, in their humanly readable form, contain trade
secrets and proprietary information owned by, or licensed to, ALPI. Title to, and ownership of, the SOFTWARE and
the documentation that accompanies the SOFTWARE and all intellectual property rights in the SOFTWARE and
said documentation are, and shall remain, the sole property of ALPI and/or its licensors.
The LICENSEE may not de-compile, reverse engineer, disassemble or otherwise reduce the SOFTWARE to
humanly readable form. The LICENSEE may not modify, rent, lease, lend the SOFTWARE or distribute copies of it.
The LICENSEE may not electronically transfer the SOFTWARE over a network, a telephone circuit or the Internet.
The LICENSEE may make one copy of the SOFTWARE for backup or archival purposes, provided that the
LICENSEE duplicates the copyright notice and other identifying information on the disk's label, and affixes such
notice to the backup copy. The LICENSEE may print a copy of the documentation from the disk only for the
LICENSEE's use for the sole purpose of operating the SOFTWARE. All rights which are not expressly granted
under this Contract are the sole property of ALPI and its licensors

6. TERMINATION
This License shall remain in full force and effect unless and until terminated. This License will terminate
immediately, automatically and without notice if the LICENSEE fails to comply with any provision of this Agreement.
Upon termination, the LICENSEE must immediately stop using the SOFTWARE, erase or destroy all copies of the
SOFTWARE, and destroy all printed information provided with the SOFTWARE.

7. GOVERNING LAW
This Agreement shall be governed and be construed in accordance with the laws of France.

ALPI® S.A.

Applications Logiciels Pour I'Electricité
1 Bd Charles de Gaulle

F-92707 Colombes Cedex France

8 - Table of contents Reference Manual



ALPI - 2012 Caneco BT ©

2 Installation

2.1 Goal of this manual

This manual introduces the main functions of Caneco BT version 5.4 and gives you a detailed breakdown of new
features. This manual allows you to learn Caneco BT. Nevertheless, to familiarize fully with this software, we
recommend going through a training course.

2.2 Prerequisites

This manual and the program were prepared for qualified electricians and engineers.
Also, a good knowledge of Windows system and procedures is required.

2.3 Minimum system requirements
Caneco BT for Windows requires the following system configuration as a minimum:

Processor Intel® Pentium® IV, recommended (*):

RAM: 1 Gb

Screen: 17 »’

Graphic resolution: 1024x768

System: Windows NT SP6 /2000 / XP / Vista or Windows 7

Espace disque requis: environ 500 méga-octets
® The Windows environment requires significant disk space for temporary files storage.

Optimizing your disk space is recommended in order to operate the required disk space
on a permanent basis (about 30% of total disk space)

2.4 System recommended

Processor: Intel® 3.0 GHz or a more efficient processor
RAM: 2 Gb

Screen: 19"

Graphic resolution: 1280 x 1024

Windows 2000, XP / Vista or windows 7

2.5 Protection of Caneco BT

Caneco BT is protected by a «soft» Flexnet key or a dongle.
The «soft» key checks that you are authorised to use the software and its associated files on your PC, within the
license terms of use.

2.6 Installation of Caneco BT

To install Caneco BT for Windows, you must operate as follows:
- Quit all running applications.
- Insert the CD-Rom in your CD-Rom drive
- The installation program starts.
- Please answer to the questions:
- Assess the limit of liability of the ALPI License Agreement.
- Click on Yes to approve these conditions.

To take into account the access constraint to directories with Windows NT 2000, XP, Vista and Windows 7, the
software is installed in various directories.

Reference manual Goal of this manual - 9



Caneco BT © ALPI - 2012

C:\Program Files\ALPI\Caneco BT\5.4
This directory contains the main useful and essential files to run the software.

C:\Documents and Settings\All Users\Application Data\ALPI\Caneco BT\5.4
Installation is made also in three main sub-directories:
LABELS (contains the images and logos)
FOLIOS (which includes folios)
“Country”\Schema (contains the associated diagrams)
“Country”\\ ENG\Template (contains the project templates)
“Country"™\\BASE (which includes Caneco BT database)
“Country™\\ ENG\CFG (one directory per installation language, so ENG means English)
A three-character code distinguishes each language.
It is compulsory to reach target directory for writing/reading. Frequently, Caneco BT
reaches CFG directory to store its configuration.

If there is not enough space on your hard disk, or if you prefer to install the software somewhere else, choose
another path to install the software. Click on Browse button. Click on Next

[S® See separate appendix “Installing Caneco BT”

2.7 Uninstalling Caneco BT

To uninstall Caneco BT, you must proceed as follows:
Click on uninstall icon, the program will ask you to confirm and will delete all files linked to the software on the disk.

In order to uninstall Caneco BT, do not delete successively files and directories. You
may forget to delete some files stored in the Windows system directory.

2.8 Contents of Caneco BT

2.8.1 CFG Directory

This is the configuration directory of Caneco BT

File Function

*.dat One file per Standard: manages installation coefficients
Caneco.bib The symbol library for new projects

Caneco.blk File of circuit blocks

Caneco.hlb Symbols library for old projects

Caneco.cbt General configuration file

Caneco.std Standardised power

Caneco.sty Circuit Styles

Caneco.wpa Global parameters file (default options)
“Country”.cbl Cable file: phase cross-section

Cantips.txt Binary file which includes containing day tricks
Normes.nrm File containing standards

Protect.nco File of inconsistency rules for diagram - protection
Protect.ptc File of creation rules for diagram - protection

*.pse Installation method tables according to the standard
*.cof Laying factors according to the standard

*.cbl Cable file: Neutral and PE cross-sections

*.cab Cable file: 4™ conductor small cross-section

10 - Uninstalling Caneco BT
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2.8.2 FOLIOS directory
Files *.inf

Description file for document models

protesg.eng
protspc.eng

File Description

AO0.inf Network single-line AO

A3.inf Network single-line A3

Fiche.inf Detailed calculation sheet for each circuit
Folio.inf Landscape Folio background

Foliov.inf Portrait Folio background

Lfolio.inf List of landscape pages

Lfoliov.inf List of portrait pages

Pagedg.inf Flyleaf

Param.inf Parameter sheet

Caneco BT secondary data file
Caneco BT secondary data file

source.inf Calculation sheet for sources
Tab10.inf Board single-line with 10 circuits per page
2.8.3 Files *WMF

Graphic files (Windows MetaFile) corresponding to folio backgrounds.

File Description

AO0.wmf Network single-line A0

A3.wmf Network single-line A3

fiche.wmf Calculation sheet

folio.wmf Folio

foliov.wmf Portrait Folio background

Param.wmf Parameter sheet

pdg.wmf Flyleaf

src.wmf Sources (N & S) calculation sheet

Tab10.wmf Board single-line with 10 circuits per page

2.8.4 BASE Directory

This directory contains all manufacturer files that Caneco BT can use

Fichier Description

Files *.dug General purpose circuit-breakers files (EN 60947)

Files *.dmi Modular circuit-breaker files (EN 947-2)

Files *.dmd Modular circuit-breaker files (EN 60 898)

Files *.dst Circuit-breaker files without integrated thermal relays (EN 60 947)
Files *.dmt Motor circuit-breaker files

Files *.dth Circuit-breaker coordination files with contactors (EN 60947-4-1)
Files *.amt Motor start coordination files protected by gM + thermal relay
Files *.g1t Files of fuses g1 + thermal relays

Files *.fsb Fuse files

Files *.fsa aM fuse files

Files *.far Ultra-fast aR fuse files

Files *.fgr Ultra-fast gR fuse files

Files *.fgs Ultra-fast gS fuse files

Files *.itr Circuit-breaker files

Files *.ZTR Files of transformer power and impedance

Files *.ZGE Files of alternator power and impedance

Reference manual
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2.9 Calculation reference

2.9.1 Technical Agreement

Caneco BT version 5 has obtained Compliance Approval Certificate no. 15L601 under these new terms of
reference. This Approval Certificate arises out of an examination of the results that covered solely the above-
mentioned calculation modifications together with the application of the symmetry factor fs.

Caneco BT version 5 has obtained Approval Certificates for C15-100 (Approval Certificate no. 15L601), for the
RGIE, and for BS7671. These Approval Certificates arise out of an examination of the results that covered the
calculations in compliance with these standards.

2.9.2 The different calculation standards and the different versions of Caneco

Principle:
Caneco BT 4 = standards and calculation standards prior to
Caneco BT 5 = new calculation standard

2.9.3 Caneco 4 project recovery into Caneco BT 5.4

All the circuits of a Caneco 4 project recovered into version 5 are locked.
Three separated cases must be considered:

2.9.4 Case 1: New installation for which the building permit is prior to 31 May 2003:
Projects must continue to be dealt with using Caneco 4

2.9.5 Case 2: New installation for which the building permit is later than 31 May 2003:

Projects must be dealt with using Caneco 5

If the project started to be designed using version 4.4, it must be started again using version 5 and converted to the new
standard. Resizing of the cables and protective devices is required (full recalculation from the source). The circuits must
previously be unlocked.

2.9.6 Case 3: Extension to an existing installation: dual calculation reference

The existing circuits must not be able to be modified. Protective devices and cables are in existence and were
determined using an earlier calculation standard which is not in doubt (no retroactive changes).

New circuits, on the other hand, must be determined using the new standard. These extensions must be processed using
Caneco BT 5. The existing circuits must be imported and locked. In this way, the protective devices and cables in these
circuits will not be resized.

They must be recalculated to obtain IK values in accordance with the new standard. Caneco BT 5 will indicate, if
necessary, that these existing circuits do not meet the new calculation standard. As for the new circuits, they will be sized
in accordance with the new standard.

This dual standard makes it necessary to conserve the information concerning
compliance with the earlier standard. It is highly advisable to archive the information in
different formats (Caneco V4.4, .pdf and .dxf files, hard copies).

For greater clarity on the new Caneco BT V5 project, it also advisable, for circuits which
previously were compliant but would not be so under the new standard, to show the
earlier compliance in the text fields which Caneco BT makes available for each circuit

2.9.7 Recovering a Caneco BT 5.3 project in BT 5.4

All the circuits of a Caneco BTT 5.3 project recovered in version 5.4 are locked.
The project file format in Caneco BT 5.4 is not the same as in version 5.3
When loading a project calculated with version 5.3, two different cases must be considered:

12 - Calculation reference Reference manual
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Convert project format @

Caneco has detected a change in format (5.3.1-»5.4).
Convert project :
C:\Wsers\din\Documents\Caneco\Demos\AFR-FRA-5_3 T\exempleb_schemas_5.3. AFR?

Two cases are to consider:

_B  Project is still under study :
All circuits of your affair CanecoBT 5.3 will be put to re-calculate.

O Before making an automatic counting, if you keep certain results,
lock circuits thanks to the Help function « lock = in the Menu Circuits
Or
Lock project thanks to the help function « lack project = in the Menu tools.

O Make an automatic counting, cables and protection not locked by your installation will be resized
without keeping old results.

_B  Project is accomplished and you like to make an extension::
Are-counting of your installation will be performed to update news CanecoBT 5.4. All old circuits will
be automatically locked, no data will be changed and circuits will remain sized as the version 5.3.

You will be able to make an extension of your installation in version 5.4 by keeping the ancient circuits ok to

m

() Praject is sl under study

) Bt i eler e Coreeert l QOpen Read-Only ] [ Cancel ] I

Modification of specific processing (thermal constraint on Ik Max Upstream, discrimination, thermal management, single-
pole breaking capacity of 2P2D protective devices protecting single-pole circuits, etc.) may result in changes in the
calculations performed with version 5.4.

If you do not wish to interfere with the calculations made in version V5.3, completing the design
note in that same version is recommended.

Reference manual
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3 Database in EDIELEC format

3.1 « EDIELEC » format

Caneco BT version 5 uses a new data format for manufacturer files: the EDIELEC format. This format contains
more information than earlier Caneco version format, called «Caneco4» format. Additional information of EDIELEC
format allows:

- to «paste» more information in the manufacturer's catalogue enabling a more efficiently equipment choice.
As the information workload in EDIELEC format is considerable, ALPI commits to provide with information on an
EDIELEC format, ONLY the main manufacturers or those who has an agreement with ALPI.

The CTM software is offered:

either as separate tools (Tools menu) for determining equipment part numbers, unconnected with the equipment
calculated within a Caneco BT project

or for automatically determining the part numbers for these items of equipment within Caneco. This possibility will
be operational for users having optional features.

As the EDIELEC format involves a considerable volume of information, ALPI only undertakes to provide information
in EDIELEC format for the main manufacturers or those who have an agreement with ALPI.

3.2 Identification of manufacturer format type

The manufacturer file you use for a given equipment defines its type. In the below picture, you can see the file type
difference of general purpose circuit-breakers:
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3.3 Differences between «Caneco 4» format and EDIELEC format

Circuil breaker chaice in catalogue Catalogue 2004-2005 + Lleciricien 2006
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NS100N
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IrMag Min Aduishatile ¥ 30 E - ?f'
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Rating 164 It M O AFIDN oo [EADV S DA
Ir Th Min 1284 Y e Dhelg Min 0 e AP4D1 BN :!Eﬁ-‘-u.ﬁ
Dowepaded [20°C = D4 Release T Drelage Ma 0 ma Hall relesse ;g = ﬁ
Rating | 30°C - 164 Aty on the BV = Dk
AT =164 Dieday Min o
SrC = 1524 9 1000 = Dk,
LYY Dty M - BewlT
BU'C = 1454 24 = Dk
AE Sebmctne REYIE
el i
K. Owesating for . Comd | 5001 Sl | izt O 0 = kA
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. B
DCME |pCusve | 2053] LT D metpoint [i] 1000/
a o Simulaiaoe . ] i oK ] | Conea |

In this general purpose circuit-breaker example, the red surrounded information is:
e entered in the EDIELEC format
e non-existent in a Caneco 4 format. This means that this information is not taken into account for calculation.

3.3.1 Information about short-circuit protection

This concerns Min (20 ms) and Max (350 ms) delays on short-circuit protection. When you indicate the delay
adjustment on a circuit-breaker of this model, Caneco BT checks if this adjustment is in possible limits (between 20
ms and 350 ms). Moreover, Caneco BT selects automatically the more appropriate adjustment value. This
checking and this calculation cannot be made for the selected protections in a Caneco BT format file.

3.3.2 Information about RCD protection (Residual differential)

In the above example, you can see that the model has not a RCD release. In order to get a differential protection, it
is mandatory to make cores and separated differential relay. If necessary, Caneco BT indicates this by means of an
after calculation warning. With a Caneco BT format file, this process in not possible.

3.3.3 Information about tripped off/protected poles

In the above example, you can see that the model does not exist in 2P2D, i.e. in 2 tripped off poles presentation
(2P), 2 protected poles (2D). P means «number of tripped off poles», D means Release, so «number of protected
poles». Caneco BT does not allow to choose this circuit-breaker model in a 2P2D presentation. On the contrary,
with a Caneco 4 format file, you can suppose that all presentation possibilities are possible. This can result in the
impossibility of finding the wanted equipment in the manufacturer catalogue, while it was selected by Caneco BT.

16 - Differences between «Caneco 4» format and EDIELEC format Reference manual
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3.4 Manufacturer file Information

The database of ultra-fast fuses is now available in Caneco BT.

Version 5.4 incorporates ultra-fast fuse curves into Caneco BT circuit design.

r
Manufacturers files

S5e)

End of Suppart: 3141242002

Categony
Circuit-breakers
General Use
Curves B/C/D
Motors
Mo thermal
Prot. Dey. Association
C/B+ themal
aM + themnal
a3 + thermal
Fuses
az
El
aR
falal
Cables
Type
Cross-gections of M and PE
Price + labaour
Busbar Trunking Systems
Busbar Trunking Systems
Cable trays
Tablsttes
Switches
Switches
Standard Powers
Standard Powers
Transformers
Tranzformers
Generating sets
Generating sets

Data base : C:A\ProgramDatabLPIM\Caneco BT 45 45\ENAE ase-FRAN

Catalogue

Schneider Electic 2011/EM B0947-2 [EdiElec)
Schneider Electic 2011/EM B0347-2 (EdiElec)
Schneider Electic 2011/EM B0947-2 (EdiElec)
Schneider Electic 2011/EN B0947-2 [EdiElec)

Schneider Electric 2011/EC 80347-4-1/2
Socomec 2007/EN B0-269
Socomec 2005/EN B0-269

Standard oG 2008/EN EO-269
Socomec akd 2009/EM B0347-2
Ferraz 2R 2010/EM B0947-2

Ferraz gR 2010/EM B0947-2
Caneco.chl

Caneco.cab

alpi.prs

Schneider 2010

CABLOFIL 2006

Schneider Electic 2011/EN B0347-2
Caneco.std

Transfo Huile 1935/NFC 52112

Alternatewr 1995

0K ] | Cancel

File

mgl1frl.dug
mgl11frl.dmi
mag11frl.dmt
mgl1irl.dst

tgte2-11.dth
Socomes. anmt
Socomec.alt
Alpigal8 fsh
Socoabd09.fza
fearlO.far
fegr10.far
Caneco.chl
Caneco.cab
alpi.pra
Sch1l.kan
CABLOFIL.TBL
a1l itr
Caneco.std

UTESRZTR

UTE.ZGE
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4 Caneco BT Interface

4.1 Caneco BT interface overview

Caneco BT user's interface looks like most programs functioning under Windows.

The action bar on top of the screen displays the eight Caneco BT CANECO BT. Actions contained in these menus
make it possible to activate an action directly, or display a sub-menu or Dialog box.

The tool bar under this menu bar allows direct access to a command in one of the menus.
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1: The project tree (old network graph, with additional information specific to the project)

2: The button for creating one or more circuits on the active switchboard

3: The buttons activating the 3 circuit data entry tools

4: Central screen for entering information.

This screen is different depending on the chapter selected in the project tree.

If the active chapter is one of the switchboards, the screen lets you enter the circuits with the help of the 3 data
entry tools: network single-line, switchboard single-line, or table

5: Details of the active circuit

6: Results for the active circuit

7: Calculation report

4.2 Menus

4.2.1 Menus bar
Whatever is the used entry tool, the software has always, at top screen zone, the same tool bar.

@ File Edit Display  Supplies Distributions Circuits Tools windows r
It shows the nine Caneco BT menus. Each menu contains commands described in this manual.

To display a menu, click on its title in the action bar. The different options will appear.
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The menus are:

File

Available commands concern create, edit, save and print a project.
The commands which are accessible relate to the creation, recovery, recording and printing of a

project.

Edition

Circuit editing commands: Cut, Copy, Paste, Delete

Display

Display the different parts of the screen

Sources

To reach Sources windows (Normal and Standby)

Distribution

Searching of boards or LV/LV transformer feeding circuits

Circuits
Commands on circuits

Tools

Circuits calculation parameters or default values

Windows

Windows standard menu to display project windows

Help
Help options

4.2.2 Local menus
Pop-up menus speed up certain operations. These are specific menus, adapted to the dialog box (window) in

which you are.

These menus are activated by clicking the mouse right button.

Example of a local menu activated in the circuit calculation window:

3 Cut
Copy
E. Paste
7 Delete

Edit...

i automatic Calculation..

[Data entry oplions
= Symbal properties

Chrl-
Chrl+C
Chrl+Y

Dl

Fa

v Toolsbar For network diagram

20 - Menus
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4.3 Buttons

Under the menu bar you find the tool bar. Each button of this tool bar gives direct access to actions also existing in
menus.

REELE

4 G Monmal Supply - B . | M58

: Cut — Copy - Paste

: Search

: Print preview

Print

: Page setup

: Circuit entry sheet

: Board single-line diagram

: General single-line diagram
: Full calculation (F8)

These buttons may be customised in two different ways:
clicking on menu bar, you get access to the following pop-up menu allowing you to add or delete button groups:

Cricel = Sumnli Cickreik

Standard

Display
Spreadsheets
Supplies

Distribukions

LI <]

Circuits
Metwork single-line

Tracks

[<]

Calculation box

Maintenance tools

Customize, .,

by clicking on down arrow situated at right from each button group, you get access to a menu allowing you to
modify this group:

&dd or Remove Buttons = I

. E Spreadsheet
. 111 Board Single-line Diagram

L Mebwork Single-line Diagram

. |'_,E£ Tracks

. L3l Caneco Draw

Reset Toolbar

Custamize, .,
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4.4 Power requirement

If the Power requirement / Phase balancing function is present (Expert version), the automatic calculation
will be preceded by a display of the power requirement window.

The user can then, if required, enforce the power value entered for one or more boards by

ticking the «=IB» box and continue the calculation after validation of the window.

Caneco BT will display a list of the non-balanced distributions (if deviation >= 10%) before

performing the calculation.

(e P ] o WA By Fan P B e L T, g

For the new way of operating, 3 options have been added:

e One option “Including sub-busbars” in the ‘Adjust currents’ box

If this option is checked (2), the current adjustment for sub-busbars is handled in the same way as for distributions
at present.

e Two option defining the method for calculating the power requirement for distributions and sub-busbars:

o Calculation of the power requirement: using the average value of the | phases (3).

The calculation is performed as at present on the average currents, without taking phase imbalance into account.

e Calculation of the power requirement: using the | of the most heavily loaded phase (3).

The calculation is performed using the currents from the most heavily loaded phases, taking phase imbalance into
account.

In terms of the power requirement, the adjustment is automatically performed using the average currents as in the
earlier versions.

The adjustment for the | on the distributions’ most heavily loaded phases is carried out in the phase balancing, after
the power requirement has been validated.

The sub-busbar power requirement is automatically produced during phase balancing after the power requirement
has been validated, regardless of the calculation option selected under the power requirement

The move on to phase balancing is user-transparent.

As in the earlier versions, if no adjustment is requested and the power requirement is validated, the consumptions
of the distribution circuits and sub-busbars that are at 0 are replaced by the consumptions calculated using the
‘Calculation’ option under power requirement.

e Note 1:

The desired availability value and the option “Including sub-busbars” are specific to each distribution and its sub-
busbars if the “For the selected distribution” option is enabled and ‘Adjust’ is clicked.

e Note 2:

As at present, the desired availability is taken into account for the per-phase power requirement, but not for
carrying out the actual balancing itself.
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4.5 The search function
The search function offers various options to search for the distribution(s) in a project.

Search in Project

Search ‘ ‘ 0K
Search fields Ref Mark 57

Differentiate CAP/small
Complete words

Distribution

[] &4dd new elements to selection

RefMark|  Upstieam Distribution | Upstieam | State Mormal/Standby Mode Downstream Distribution | Downstream

451 Searching for a circuit by its reference mark:
Simply enter the mark, or part of the mark preceded by a *, in the Search field

A [ <] seach: [E [Bwx &

Search fields I ef Mark -
Differentiste CAP/smal
Complete words
[] &dd new elemenits to selection

Fief Mark|  Upstream Distibution Upstieam | State | Nomal/Standby Mode Downslieam Distibution | Downslieam|  Modificalion index ~
1 lca e Circutt CMormal Y

2 c3  |msB | Circuit € Hormal DB_3

3 c2  MsB Circuit € Normal DE2

4 c9 WSB Circut ¢ Normal

5 c1 oAt Circut CNormal

6 c12 (oAU Cireuit € Normal

7 jca  oAQ Circut CNormal

The OK button starts the search and the circuits matching the search criterion will be displayed
in a list.

A right click on a circuit in the list displays a pop-up menu offering various commands.

Search in Project

5

Circuits ~| Search C ‘ ok &

Search fields :

Differentiate CAR/small
Complete words

[ &dd new elements ta selection

Ref Mark Upstream Distibution | Upstream | State | Mormal/Standby Mode _ Downstream Distribution | Downstream Modification index | &
1 |c MSB et C Mormal DB_1
2 c3 mMsB Bl Chermal DB 3
3 ¢z  mEB Reach Chormal B2
4 |c8 M5B Remave from selection CHormel
5 11 Ded Clear selection C Nermal
g |12 DpBA Prirt selection CHormal
7 4 oE_1 C Marmal
g C5 DE_1 4 CMormal
9 cs DA Move: down CMormal
10 c7 oE_1 Circuit CMormal W

The «Edit» command activates the circuit sheet
The «Reach» command returns to the entry editor, selects the circuit and opens its sheet.
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4.5.2 Searching for circuits on the basis of their status
Select the «Status» option in «Search Field»

Search in Project

Clrcuits |*| Seawch

E3

Seach fislds State -
Differentiate CAP/small
"~ Complets words

[ 4dd new elements to selection

Ref Mark Upstream Distribution Upstream | State Nommal/Standby Mode Downstieam Distribution | Dovnstiean Modification index

Select the status of circuits in «Search Field»

Search in Project

i i
Cicut to recalculate
Search fiskds | Capies nat consct
Diffarential Prkechion it Carrect
Formplst, (Siuit not corect

[ Add new slements to selsction

| Ref Mark! Upstream Distribution Upstream | State Mode D Distribuation | D Modification index e}
1 [ca Ms8 Circuit Cormal DE_1

4.5.3 Searching for circuits on the basis of a condition
Example: search for all circuits of which the length is < 100m

Search in Project

n T —— > L
Som et

Differentiate CAP fsmall
Complete words

[[]Add new elements to selection

Ref Mark Upstream Distribution Upstrsam | State Nomnal/Standby Mode Downstream Distribution | Downstr Modification | Designation.  Len &
1 e Circuit CNormal L _t
2 |65 mMEE Circuit CNormal B3
3 c2 M= Circuit CNormal [e:7]
4 [co  me Circuit CNarmal
5 [c11 DBt Circuit CNarmal
E [c12 DB Circuit CNarmal
7 lca  pe Circuit CNarmal
8 [cs oA Cireuit Chormal
9 [cs oA Cireuit Chormal
wlcr  bet Cireuit Chormal —
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4.6 Organising the list of styles

The style list (2) contents can be defined using the style filter (1)

e | Mew circut | A styles -
—1Ir Standard “q_-?‘_:’_\'
|l Motor Malor I —
| Socket Socket
3 Lighting Lighting
| Heating Heating
3 Misc Misc
| Board Board
- BbTrkSyst Busbar Trunking System
5 | Capacitor Capacitor
| Teansf LV/LY Transformer LW/LY
& Bushar Sub Bushar
| Aszociated Aszzociated circuit
7 Meotor
= | MOT DIS+CONT Med, protected by C/8 + contactor
| MOT, D15, Med. protected by circut bresker
8 MOT_INVERS Motor, both directions
‘ MOT_TH_AVAL Motor with downzlr. ther. protection
I Docud MOT_ET_TRI Moo stating star/dela
Calecul MOT, BLOC Motor wath one-pesce croul-breskes
SUPP! MOT_DESENFUM Smoke extact
Lighting
VECL+WALEURS  Fxamoke of Lohtng + values
x

Several options are available

Hew circuit 5 | 00KV A, -

d Mse v

Basic styles
—! M odifiable styles

| Project styles

Favourite styles
Favourites managemert...

Organize circuits styles
From Caneco.5TY To C&M1C4D(Document]).5T
5 oard + terminals + eaith bar [ Coy Switchboard + terminals + earth bar
Switchboard with inverter supply m w Switchboard with inverter supply |
Ireerter, M1 & N2 together = Irwverter, M1 & N2 together m
Splitter grid Splitter grid
Secondary grid Secondary grid
Intenal LY / LY transformer Intemal LY / LY transformer
Bell transformer with sounder - Fiename Bell transformer with sounder -
(| Display Dizplay
\| [canecasty - [CANTC4DDocumentT) STY -
H
.
Drescriptiorr
(| |Boad
Content: 3P+M+PE; Supply: N and 5; UL: 50V; Des: Board;
‘| | Type: MCCE: UIC: Basis Prot; Rating: 15; K an C: 1;
| L Om;dU Max 5% Type: U1000R2Y; Core: Copper: Pole: Multi/Single; Instal: 13; KT: 1; KN: 0.72;
I K’ 1; Crozs-section: 2.5 mn#;
H
(|
-
[l
h ———

The «Favourite styles» list contains styles selected using the «Manage favourites» command

Reference manual

Organising the list of styles - 25



Caneco BT ©

ALPI - 2012

4.7 Circuit entry tools

These buttons are enabled by 3 buttons allowing to choose the circuit entry tools. This is a difference compared

with the central zone of the Caneco BT screen:

4.7.1 Entry spreadsheet: circuits from the active board

Tew bm Ol Sevkes Qerbuoes (s (e Sl | SRR
SH A ORI 2o N TS, | Pttt st ElL

Patat Tyt Coted S Conmagion L Patecten (€ F Bt 0 Ouge ool Locsm Dusgnaton. Cabielppm Mot Pol o imtebaten 811 | "

JEET o P, 1R | B [leure = B

NN MY UM SIS RIS S T Eem s w

[y Lo e S W vp——r oy —T -y Ty -
Chech dome o SRIARITOAT 1113 18 e Lo |

Aobysie ol yar1sts e

Dt abes sy
< B ki o sstomcased cass b

4.7.2 Board single-line: Circuits from the active board

Clte 0N Gl Suwie (v Qoo Dk ke | -x.
Jdlssalasaaals . iafitaiw. g =
G G et Scwie e e R

|3 3
51 € \Dicumernts and et i\l i bt wagl e mmpie) . Nasmd Slardby_ DU AP =
Chvock, thue | 001007 11,1310 |
At of cocuss axienss
ittt wbes sepen

% B s of s iaied it vbees %

B S e D [T
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4.7.3 General Single-line Diagram: all project circuits

Sltm (& Owieg doves Dotoos Qs (e geae | -,
t 4-@nEse. P

4.8 Maintenance toolbar

The «Maintenance» tool bar offers the following functions»

Conversion of the symbol library for the project (5)

Export of the symbol library for the project (6)

Archiving a project (1)

Verifying the integrity of a project (2)

Busbar check (4)

Redraw the single-line diagram (8)

Verify the index list (links between circuits and distributions) (3)
Compare the calculation results with those obtained in version V 5.3 (7)

Display  Supplies Distribution  Circuits  Tools  Windows
' L E M| & |

il LA e

i
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4.9 Diagram toolbar

La barre d’outils « Schématique » permet de:
e The «Diagrams» toolbar allows you to:
Draw the ground bar on single-line diagram for the board (1)
Put terminals on the power circuits, the PE and the associated circuits (2)
Specify the terminal technology (switchable or not) (3)
Display text associated with symbols (4)
Comply with the EN 60082 marking standard (5)
Display the single-line diagram for the board in simplified or «print preview» mode (6)
Allocate the same generic symbol to all the equipment (7)

MSB - 3

v —— W

$ & & O Notdiscopnectable

4.10 A project with Caneco BT

In Caneco BT, a project is done from Upstream (source supply) to Downstream (end-user circuits). This method is
used to determine the protective devices and cable cross-sections. You must first define the Source and the
general characteristics of the project, then the distribution circuits (Board style circuits) and finish by end-user's
circuits.

This suppose that distribution circuit currents has been set.

Otherwise, you can do a power checking with Caneco BT, this will determine the current for the distribution circuits
depending on the circuits they supply and on possible capacitors.

In Caneco BT, at any time you can change the main circuits, then determine the protective devices and the size of
the cables for the end circuits accordingly. The automatic calculation command from Circuits menu allows you to
redefine automatically the protection devices and the cable cross-section size accordingly to upstream.

NORMAL SOURCE | _STANDBY
MSB

A circuit is made up of :
DISTRIBUTION - aprotective device
CIRCUIT= - awiring system
- an equipment (style) which can be :
TD1

- Motor
N - Light

- Socket
END-USER Cable - Miscelaneous
CIRCUIT " - Distribution board

Equipment - Capacitor
O - Transformer LV/LV

Protection

Acircuit is fed by a distribution (Board, Transformer LV/LV)
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4.11 Entry and analysis of distributions using a graph

The distribution tree structure can be created using the «Graph» tool by selecting «Design» in the
Network graph.

R . 1 1F I e ¥ O et dacrrmetable = | {2 s, =~

Projeet Mow ehart from SOURCE & =

A pop-up menu contains the following commands:
Print distributions

Analyse status of distributions (balance, power requirement, etc.)

Example: Consumption status

I 1
DE_3 | DEzZ o~
ES
Chrl+Al+E H
Reach the distribution Chrl4+-AlE+4 =4
——  Search... Chrl4+-AlE+R E
. D13 2
8
® Yertical synoptic 'E_
Horizonkal synoptic [
d all = ! :
Expand al
Repduce Al ot o
Adjust to page
Mew board Chrl4+-AlE+T 5, Sy
Mew transformer Chrl4+AlE+F DE& DEZZ DE13
Mew busbar trunking system  Chri4-Al-HE
Delete distribution Chrl4+-alk+x
Graphs 3
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5 Source creation

5.1 Source types

There are three possible choices:

e Transformer HV-LV

e Alternators (genset) supplying a LV source,
e LV supplies (supervised power connection, yellow rate).

5.2 Definition of a Source in Caneco BT

A project done with Caneco BT can have a maximum of two source types, a Normal Source and a Standby
Source, each being made up of one to 6 sources identical in parallel.

5.3 Presentation
The New option of File menu displays on the screen the Sources Edition Dialog box which concerns Normal sources.

Supply
@ SOURCE
Eoard supplied : MSE
Supply | Impedances | Downstream board
[T source
Power 400 k¥a « | Tupe:
Supplies Mb: 1 min5 2max-5| Caract from:
File :
Stan;lard: HD384| Frequency :
E}Iegtt-h:mg TH = Conductors :
LY Valtage : 400 |« || 420 HY Prot Funct T
Length : 10m|  Type:
Instal. 13 Perforated trz) « | Core:

Coefficients

Temperature : 1.00(---
Group 1.00(---

x]

Transfo| > | Ukr [transfa) : 40
File| ~
UTESSZTR | =
S0 Hz =
3P+PEN| > | SkE Min: B0 My,
500ms  SkQ Max: RO0 kYA,
Cabl
Singlecore * ﬁ|: " PRC| «
Copper ™
Conductors
Phase : 15 240 i | =
PEM 1 240 mmé| * | Loaded Meutral
QK. ] [ Cancel ] [ Help
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5.4 Source Section

5.4.1 Source ref mark
The default proposed ref mark is SOURCE. It can be modified.

5.4.2 Source power

Standardized power if source characteristics are given from a file (click on the combo box arrow to get the list of
standard powers). Power can be «not normalized» if you choose source characteristics from Ukr (see above).

5.4.3 Number of sources in parallel

Caneco BT proposes 1 by default, however several supplies may be installed in parallel but operate only in the
event of failure of the primary supply

5.4.4 Max. active supplies in parallel

In Caneco BT, elementary sources are considered as identical. This data is used to determine Ikmax, which makes
it possible to propose downstream protective device in case of coupling between several transformers

5.4.5 Min. active supplies in parallel

Ik mini are calculated taking into account the minimum number of sources in parallel.

Caneco BT proposes 1 by default which means that it is possible to have only one source in certain conditions for
the installation.

Usually it is advisable to take the maximum number of sources in parallel minus one

Transfo| *
5.4.6 Source type

Five possible choices:

Transfa

Genzet
e Transformer HV-LV Board with [k
o Genset
e Board Source by lk Board by R &
e Board Source by R and X Supply 2 [medium)
o Power-monitored supply D.C. curent
o Battery set source (DC)

5.4.7 Source characteristics

They can be obtained:

o From a file: giving sources impedances and standard powers.

o From Ukr, short circuit voltage in % for transformers steady state and transient reactances, given in % to define
generating sets.

Genset or transformer power can in this case be a not standardized power.

5.4.8 File

This is the name of the standard source characteristics file. These files can be completed by means of new files or
from source values: choose "Database” from "Options” menu. This function is used to handle equipment
database. The field is automatically filled and cannot be changed if you choose to define source characteristics
from a file.

Caneco BT version 5.4 displays supply filenames in plain text

5.4.9 Ukr
This field can be filled only if you have chosen to define source characteristics from Ukr.
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5.5 Network section

5.5.1 Standard

This field specifies recommended default electrical installation standard.

Only users having multi-standard version can get access to this field. They have the following choices C1510002
(2002), VDE 2010, CEI64-8, HD384, IEC364-09, BS7671-08, RGIE-AREIO8, NIBT-NIN10, NP, NEN1010-96,
NBR5410-04, AS3008, ....

5.5.2 Earthing system

Source earthing system: TN, TT, IT with or without Neutral.

It is possible within one project to change earthing system downstream LV-LV transformer. Apart from this specific
case no other change is possible.

Distinction between TNC and TNS is done by selecting the conductors used in source or in a circuit (see section
circuit. TNC is selected by a 3P + PEN link, TNS by a 3P+N+PE link).

5.5.3 Installation LV operation voltage
This is the source operating voltage between phases, on load (default 400V).

5.5.4 No load voltage

This value cannot be entered but can be calculated from standard operating voltage. Par convention, it is equal to
1,05 times the design voltage and can not be modified. This is the no-load voltage as reference used to calculate
all maximum short-circuit currents.

It must not be confused with transformers dimensioning no-load voltage (410V for transformers 400V).

In IEC or CENELEC standard, this voltage equals C x operating voltage, C is specified by
IEC 909 standard

55.5 Frequency

Frequency of the installation (50 Hz).
For 60 Hz, Caneco BT increases reactances for cables and equipments by a factor of 1,2.

5.5.6 Polarity
Type of Network: Three-phase or Single-phase

5.5.7 T Func. Prot HV
HV Protection functioning Time (ms).

5.5.8 Harmonics

According to standard, calculation does not take harmonics into account. It is user's responsibility to entry manually
the factors to be taken into account, or to impose appropriate values for protection devices and cables,

This calculation is possible only with french standard NFC15-100-02 (2002) for which calculation rules have been
defined.

e Harmonics Rate <= 15% (Neutral cross-section reduction possible)

o 15% < Harmonics Rate <= 33% (No Neutral cross-section reduction)

¢ Harmonics Rate > 33% (Increase of Phase and Neutral cross-section)

5.5.9 Short-circuit HV power
Updated short-circuit power values are proposed by default in Caneco BT version 5.4

Maximum power. SkQ Max
The default value of 433 MVA (the short-circuit power for the 20 kV grid) can be modified.
Choose lower values in order to allow for e.g. high-impedance overhead LV lines. This parameter has only a small
effect on the Ik calculations.

Minimum power: SkQ Min
Enter a value different from the maximum value where your supply is a transformer supplied at HV and if the HV
supply is backed up by alternators. In this case, enter the short-circuit power of these alternators.
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Minimum and maximum values can be calculated through calculation and HV installation
diagram software, Caneco HT. These two values are sufficient to assure calculation
continuity between HV part and LV networks calculated with Caneco BT.

5.6 Link section

5.6.1 Mean length between sources and MSB
Enter mean length between sources terminals and MSB.

5.6.2 Installation method

When the wiring system is made of cables, cable installation method must be entered. Caneco BT proposes
installation method “on perforated cable trays” as default with Standard.

5.6.3 Linktype
Cables or bar sheath

5.6.4 Link nature
When the wiring system is made of cables, link nature can be copper or aluminium.

5.6.5 Cabletype
Choose the desired cable type.

5.6.6 Calculation
To Calculate source according to entered values

0 It is possible to calculate directly the source by a right click on the mouse.

5.7 Results forcing

Factors Conductors
Temperature ; 1.00)--- Phass = 15 i -
Group : 1.00)--- Loaded Meutral :
, - FEM: 1 1.5 mn#| -
Apply Fz Fz= 1.0 K loaded neut. -1 .00
Additional : 1.00

Case of transformer-MSB cable links.
To fix a value tick corresponding box and enter required value.

5.7.1 Temperature factor K temp

Temperature factor limiting cable current carrying capacity. This default coefficient equals 1.0, which corresponds
to a normal ambient temperature (30°C, non confined atmosphere with aerial installation method, 20 °C
underground).

5.7.2 Group factor K prox

The corresponding value is calculated considering the cables on cable trays, issued from one single transformer
with touching installation. Links with other transformers are assumed separated by a distance such as their thermal
influence can be neglected (characterised by the group factor).

For installation methods other than on cable trays, you must modify eventually this group factor as proposed by

Caneco BT. To do so, use button B which displays installation methods tables according to standard used.

5.7.3 Symmetrical factor fs
Symmetrical factor fs (0,8) in the case of various cables in parallel.

5.7.4 Additional factor

Enter the additional permitted current derating factor in accordance with external influences. This factor is not laid
down by standards, it is defined by the user.
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5.7.5 Conductors

Number of conductors

e Calculated value taking into account a maximum cross-section of 300 mm?, up to 3 cables.

e If current requires a cross-section bigger than 3X300 mm? per phase, the programme proposes different
possible choices.

Forced value can go up to 10 conductors per phase.

Phases cross-section:
Maximum calculated value: 300 mm?2. (Commonly found size). Maximum forced value: 800 mm.

Neutral/PEN characteristic (Single-phase):
Calculated values taking into account Neutral reduction parameters, defined in dialog box opened by the option
section of options menu.

Loaded neutral
When Neutral is loaded, a downgrading factor of 0.84 must be applied to current carrying capacities.

K loaded neut.:
Corresponds to the loaded neutral factor, 0.84 or 1 depending on the harmonic level

5.8 Board Source by |k

The LV supply by Ik applies in the following cases:
‘Two-part tariff’ supply: in this case, enter the [kmax value at the delivery point.

5.8.1 Installation extension:

Copy all the short-circuit values at the existing switchboard.

Multiple-supply configuration:

The supplies are different and are not coupled: the design study will then be performed in several design
calculations. The design calculations will be linked together by copying the Ik values at the intermediate
switchboard

Coupling of supplies of the same type but with different powers: this sort of configuration can be modelled by a
“Board supply by Ik”, adding together the Ik values from each supply.

p— .
A SUPPLY a
Board supplied : MSB
Supply | Addionl | Downst board
T supewy
Twpe: Board with Id ~
Standard TA5100 2002 = |-+ | Frausncy Stz =] Hamarios WA < 152~
Earthing TN] = | Conductors IP+PEN[~| U origin no0%=
spstem
LW vahage: | 400v[=] /| s20v

Not standardised .

09 4 Ik
I3 Maw au tableau : 20936 A

Auvailable
cunent

Ik Maw on Board 19477 &
12 Min on Board 15163 A
11 Min on Board 15240 A
IF Max on board 19477 A
I on Board 15240 4

a [ Caleuime | [ ok [ cencel | Hep

5.8.2 dU origin

Voltage drop at beginning of the installation, in %. Theoretically, 0% warranted by the provider.
For the ‘two-part rate’.

5.8.3 lavailable
The current contracted before the electricity provider.

5.8.4 |k on board

Max. and Min. short-circuit currents at the MSB making it possible to accurately recalculate the impedances at the
switchboard.
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5.9 Board source by Rand X

The supply by LV Switchboard applies in the following cases:

e |nstallation extension:

e Multiple-supply configuration:

The design study will then be performed in several design calculations. The design calculations will be linked
together by copying the impedances that will be injected at the Switchboard supply by R and X.

Supply )
A SUPPLY 3
Board supplied : MSB
Supply | Additional | Downstr baard
[ suppLy
Type :
Standard : C15100 2002 | = | ==+ | Frequency S0Hz ~| Hamonics HR <= 15% -
Earthing TH[ = | Conductors IP4FEM = | dU origin Do %=
spstem
LW Yaoltage : 00% w | 4 420%

Hot standardised

Available
current :

456 4

5.9.1 dU origin
Voltage drop at beginning of the installation, in %..

Choose values different from 0 only when low voltage supply has a noticeable voltage
drop, for example:

o design study for an installation from a subsidiary switchboard remote from the supply source.
e design study for an installation from an LV/LV transformer
e installation including a Standby generator located a long way from the MSB

5.9.2 lavailable
Available current for distribution.

5.9.3 Ik Max on board
Max. short-circuit current at switchboard. Calculated from the impedances entered under the ‘Additional’ tab

If the existing installation was designed in a version of Caneco BT, the “Board supply by R and X”
configuration can be achieved by copying the impedances for the distribution from which the
extension begins under the ‘Impedances’ tab of the LV switchboard supply. This makes it
possible to calculate the voltage drop and short-circuits more accurately

e [
), suppLy

Board supplied : MSB

Supply | Additional | Downstr baard

[ Misc

Short-circuit criterion v

Input fram motars: 1.00

[Upstream Board Impedances |
Fill Phase-Phase Fil Phase PEN
R1 Phase-Phase R1 PhasePEN
% Max Phase-Phase ¥ Max Phase-PEN
% Min Phase £ 0000 % Min PhassPEN

R0 Phase-PE
A1 Phase-PE
% Maw Phae-PE
% Min Phase-PE
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5.10 Power-monitored supply
Caneco BT 5.4 lets you configure a Power-Monitored supply as per the standard.

4 Beard suppled : UTILITY BORRD -
Supplr | Addtional | Dowsnetr board
SUPPLY
Pavser 1000 KVA *]  Type Supply 2 (medium)| * | Uki {iransio] go| Usethisto
Supgles Nb Camet o compensate for
z . T the calculated
voltage drop
Standard : Frequancy Hammanicz ' o
Ey:;lh.ng - Canduchoit DL ongn 0.00 %=1 |
LV Wakapa 4
Length 15m  Type:
Ciie
Conductons
- 1754 240 miré = |
MNeulrat = 240 -
a Colculate | [ ok || coeet || Hew J

If the length of the connection leads to a voltage drop greater than 0 %, it is possible to decrement the ‘DU origin’
field (1) to bring the calculated value back to 0 %.

A template ‘Tarif jaune.mdl’ for a “Power-Monitored Supply” project can be found in:

C:\Documents and Settings\All Users\Application Data\ALPI\Caneco\5.4\FR\ ENG\Template
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5.11 Battery set source (direct current)

Supply

| SUPPLY
0 Board supphed : M58

Sueely | Addiional | Downsts bosd

*  Supply type (1)
e DC calculation standard (2)
e  Supply characteristics (3)

B sueny

Type 0C cussend| =
[ Motwork Vohage:
Standand C15100DC 2002 -, OF discharge 40 -
E et
wfl;‘:“ T ™| | Endol discharge | 30V
Conducing >r - Risd-poart

.

S0E A
ST A
152404

For further details concerning direct current calculations, please refer to the
document entitled “NT_2009_Direct Current Module PDF”, which can be

found in:

C:\Program Files\Alpi\Caneco\5.4\ENG\Documents. Or, consult ALPI technical

Support.

5.12 Creating a new project from an existing project

This technique is a new feature in version 5.4, it makes it possible to handle a complex project (multiple supplies) in

the form of several .afr files.

Supplies | Distribution  Circuits

@ Maormal supply  F2
C’% Standby supply F3
Standby connection

Delete standby

| New project from... |

Existing project

24 an Eo TS

1
H
5
4
5
&
T
&
9

s 8 B @@s s

SOURCE
SOURCE
SECOURS
ToO00M
Too02
Tooe3

Creating a new project from circuit TD0OO1

| implantation [Face avant | screrna de commands
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Creating a project

Creation of a project fram a paint

Originating switchboard for normal supply:

[M3El

|00z
Orig TD_004

Type of supply for new project:

=l

| Board by Ik

[Create ploiect] | Cancel | | Help

Select the switchboard from which you want to continue your installation

To take the switchboard’s N&S characteristics into account, check “Merge data for incoming N supply with those for

S supply to form an N/S switchboard in the new project”

Creating a project ﬂ
Creation of a project from a point
Originating switchboard for normal supply:
TD_0m ﬂ
- Merge data for incoming M zupply with thoze for B supply ta form
ian M/B switchboard in the new project 4
Onginating switchboard for backup supply:
|[Nnne] j
-
Type af supply for new project:
|Board by k|
[Ereate proiect] [ Cancel ] [ Help
Result of creating the project
1 2 3 4 ) 13 1 =
, Resuls | Liraios|
5 & Distribution : SUPPLY  Circuit compl
Label Value
5 Cable
o MNeutral
" = PE or PEN
5 Critrrion TN
5 g Insuply 150.0 A
L% IB 150.0A
E Al < e
7 % STH neutral
| dU total 0.30 %
8 Tk3 Max 20996 A
Tk2Max 18183 A
Tkl Max 19477 A
? :j IfMax 19477 A
10 A k2 Min 2443 A
TkiMin 3835A
If 3835A
Trigger device
T N Connection price
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You can still create a 2™ supply from the ‘Supply’ menu:
“Standby Supply”
“New project from”

Creating a p_ﬁi

Creation of a project from a point
Originating switchboard for narmal zupply:
{TD_om ~|

I kerge data for incoming N supply with those far B supply to farm
an M/B switchboard in the new project

=
v kerge data for incoming N supply with those far B supply to farm
an M/B switchboard in the new project

Type of zupply for new project:

IBoard by Ik, vl

[Create prniect] [ Cancel ] [ Help

]

L — ——-——-—-——_-—iﬂ

5.13 Additional tabs

5.13.1 Miscellaneous

Spo: Cross-section of the PO conductor connecting the HV/LV transformer to the MSB.

Ra: Earth resistance value at the supply.
Ra is only displayed if the earthing system is TT.

-
Supply

@ SUPPLY
Board supplied ; M3B

]

| Supp|p| Additional | Doty board‘

In source

[Misc
spo: [ 15| mre[~]  Copper~] Rt EL0mEeon ™40y 5 (454 7.4

Overload criterion
“Yoltage drop criterion
Short-circut criterion
Input from mators: “
Upstream Board Impedances
[ Fired impedances
RO PhasePhase RO PhasePEN
R1 PhasePhase A1 PhasePEN
¥ Max Phage-Phase ¥ Max Phage-PEN
% Min Phase % Min Phase-PEN
R0 Phase-PE
R1 Phaze-PE
# Max Phaze-PE
# Min Phase-PE
[THT supplies in parallel
a Calculate [ 0K
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5.13.2 Options for connection sizing

/B/In ratio:
Makes it possible to define the power actually provided by the supply (value expressed in % of the nominal power).
This item of information will make it possible to calculate the cross-section for the connection and the thermal trip
setting in the MSB.

5.13.3 “Overloads” check option:
If unchecked, the overload criterion will not be checked

5.13.4 “Short-circuit” check option:
If unchecked, the short-circuit criterion will not be checked

These two options are useful in those cases where the supply-MSB connection is imposed and does not have to
be verified by Caneco BT.

5.13.5 HV supplies in parallel

Check option (1) if the HV circuit is common in parallel with the HV/LV transformer. In this case, the Ik values
calculated will be higher.

5.13.6 Upstream Board Impedances

This relates to the loop impedances upstream of the MSB and relating to a single transformer. Hence these values
are the sum of the upstream HV loop impedances (transposed to the secondary), the transformer’s loop
impedances, and the loop impedances of the transformer—-MSB connection.

In the event that you have to override these values, make sure you enter loop impedances
(and not line impedances)

RO Phase-Phase
Resistance of the Phase-Phase loop (equals twice the resistance of one phase), calculated at ambient
temperature. This value is used for determining maximum 3-phase short-circuit currents (Ik Max Tri).

R1 Phase-Phase
Resistance of the Phase-Phase loop (equals twice the resistance of one phase), calculated at operating
temperature. This value is used for determining minimum short-circuit currents (Ik Min).

X Phase-Phase
Reactance of the Phase-Phase loop (equals twice the reactance of one phase in the case of a cable connection).
This value is used for determining maximum 3-phase short-circuit currents (Ik Max Tri).

Max. X Ph-Phase
Maximum reactance of Phase-Phase loop. This value is used for determining minimum 2- or 3-phase short-circuit
currents. In the case of a cable connection, it is equal to X Ph-Phase.
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5.14 Downstream board

Clicking on the ‘Downstr board’ tab opens the following window:

rS'-'PP')‘
@ SUPPLY

Board supplied : M5B

Supply | Addiional | Downstr board

Board |UPS I Ik.AdU | Eurrentsl Schematic I Options | Specifications

Fief mark Designation:‘ |
heor” b [ 7
factor Incation :

Cortort: [ aporEN 7]

Earthing
system © n ollage 230/400% | Moload voltage 420

Upstream zupply Hormal l—
Upstream circuit ref SUPPLY

mnark. :

e
Indirect contact _
protection : Baziz Prat n

a Calculate [ ok H Cancel ” Help ]

US& For a description of all these fields, see the ‘Board window' paragraph in the

‘Distributions’ section

5.14.1 Protection
Ciownst board

Board | Protection |UF'S | lk/dU I Currents | Schematic I Optionz I 5 pecifications

File |Schneider Electric 2010/EM B0947-2 [Ec| A I |
Protection :

‘DNSXB%F Micrologic 2.3 6304 3P3T El c‘ll‘
Rating : B30 &
IrTh: 455 &
Release : Electronic| =
Itdg 4550 4,
Delayed [] Delay: 20 g

| Instantaneou £330

US&  For a description of all these fields, see the ‘Board window’ paragraph in the ‘Distributions’

section

42 - Downstream board
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5.14.2 1k/dU
| Board I Frotection | UPs | Ik/dU | Currents | Schematic | Optiong | Specifications|
[ Nomal | [ Standby |

Bl k3 Max 10E35 4 B k3 Max 1321 &
Ip 21271 A Ip 1581 A
K. Azym 200 K. dzym 1.50
B (k2 b ax 9211 A [ k2 Max 1144 4
Bl k1 Max 9977 A B k1 Max 1788 &
Ip 1E360 A& Ip 2EET A
K. Azpm 1.70 K. dzum 1.50
Bl If Max 9977 A B I Man 1788 4
Ip 16960 4 Ip 2B81 A
K. Azym 1.70 K. dzym 1.50
1k2 Min 7968 A 112 Min 1035 &
1k1 Min 9314 4 1k1 Min 1617 &
If Mit 9214 4 If Min 1E17 A&

VYoltage drop Yoltage drop
du 034 % du 032%

=& For a description of all these fields, see the ‘Board window’ paragraph in the

‘Distributions’ section

5.14.3 Currents

5@ For a description of all these fields, see the ‘Board window’ paragraph in the

‘Distributions’ section

!

Power requirement Standby

0.00

| Baoard I Fratection I UPS I Ikl | Currents | Scheratic I Ophonz I Specificationsl
| allawsed : | allowed :
| Available I Available
5. Currents : 5. Currents :
tean Cos Phi: tean Cos Phi:
F|=_?-Z I cables : F|=__E I cables :
irth board irth board

w w
[ [
w w
=1 L
= o
- - -
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5.14.4 Schematic

w0 —)

@ SUPPLY 3

Board supplied : MSB

| | Supply | Additional | Downstr board |

| Board | Pratection I ups I Ik AdU | Currents| Schematic | Dptionsl Specifications

Drrawing M° for the actual |:| W
baard printing :
Terminal blocks / earth bar

Teminals on power circuits O Dirawe the earth bar on single-line diagram

Teminalz on no calculated circuits [associated] [ tax cables crozs-zection an terminals

Teminals on PE O Type of default terminal Mot disconnectable

KIKY

a Calculate | Ok ” Cancel H Help ]

52 For a description of all these fields, see paragraph in ‘Schematic’ section

5.14.5 Options

fsmry T —
& suppLY o

Board supplied : M5B

| Additional | Downstr board

| Board | Pratection I UPs I Ik/dll | Eunentsl Schematic‘ Options | Specifications

Board equipment calculation options

Ambient temperature of Circuit-breakers

General purpose Circuit-breaker : 40°C|

Distribution Circuit-breakers : 30°C|~

Switches : ﬂ
D grading due to P

Factor on thermal r. for gt+Th and gG+Th :

Factor on fuse :

Cables Overload
“oltage drop
Indirect contact
Short-circuit
2 Caloulate [ ok ] [ Cancel ] [ Help

e For a description of all these fields, see the ‘Board window’ paragraph in the ‘Distributions’ section
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5.14.6 Specifications

-
Supply i e e
@ SUPPLY 5
Board supplied ; M5B
Supply | Additional | Downstr board
‘ Board | Frotection I Ups | Ik AdL | Currents | Schematic | Dplinns‘ Specifications
Equiprment brand Imposed to CCTP -
El Cabinet metal sheets B
Color According to CCTP =
Enclosure type According to CCTP | 4
taterial According to CCTP
Position At ground lewvel
Dimension: | H W [} By selection | 0 mm 0 mm 0 mm
Tranzport separation 1 mirm
Aspect (IEC 604331, EN 604331 Zb
Bl Indexes
Index IF 1
Index [K. 1
Service Factor Other index 3
Plinth v
Cables sheath Mo
El Door v it
Default options Apply the default values
=) Calculate [ ak J [ Cancel I l Help ]

D52 For a description of all these fields, see paragraph in ‘Schematic’ section

5.15 Results

Display in Results window: Menu Display/Calculation results

Resulis Q@@

Circuit : ©_2  Circuit Ok

Label ¥Yalue
Cable 2510

Criterium IN!
M length 79 m (IC)
IB|50,0 4
STH|2,0 mm?
IZ|53,5 &
1B Meutrsl 50,0 A&
STH Mewtral 9,0 rarm2
IF Meutral 53,5 A
dl Circuit 1,26 %%
dU total 1,58 %%
k203 Max 4268 &
k1 Mz 2207 &
k2 Min | 2494 &
k1 Min 1523 A
If 1523 A
Irbdey Mls | 1269 4
Ik UpStriDwenSte | 26,5 kag'd, 5 ki
Dizcrimination Takal
Azzociation With (S0 ka)
Magnetic | Standard
L. Track Om

5.15.1 Cable
Multi-core cable conventional writing, or phase conductors if the link is of single-core type.
Examples:
4G1.5 means 4 conductors out of which 1 is earth (yellow/green) (G = ground)
2x3x (1x185) means a single-pole connection made up of two conductors per phase.
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5.15.2 Neutral

Conventional writing of neutral conductors if the connection is a single-pole one.
PE or PEN
Neutral conductors conventional writing if the link is of single-core type.

5.153 IB

Source on load nominal current in the phase conductors. Transfo-MSB link design current is considered equal to
that value.

5.15.4 IB Neutral

Source on load nominal current in the neutral conductor. Transfo-MSB link design current is considered equal to
that value.

5.15.5 STH
Theoretical cross-section of phase conductor in mm?2, according to overload condition.

5.15.6 STH Neutral
Theoretical cross-section of neutral conductor in mm?, according to overload condition.

5.15.7 dU (%)
Voltage drop at the end of the sources cable (at MSB level).

5.15.8 1k3 Max

This is the max. symmetrical 3-phase short-circuit current, at the MSB, used for determining the breaking capacity
of the equipment and for calculating the thermal stresses for 3-phase circuits.

This value is calculated according to the maximum number of sources in parallel and to maximum power of HV
network short-circuit.

5.15.9 k2 Max

This is the max. symmetrical 2-phase short-circuit current, at the MSB, used for determining the breaking capacity
of the equipment and for calculating the thermal stresses for 2-phase circuits.

5.15.10 Ik1 Max

This is the max. symmetrical single-phase short-circuit current, at the MSB, used for determining the breaking
capacity of the equipment and for calculating the thermal stresses for single-phase circuits.

This value is calculated according to the Maximum number of sources in parallel and to
the maximum power of HV network short-circuit.

5.15.11 IK2 Min
This is min. 2-phase short-circuit current (Ik2: Ik phase-phase), at the MSB, when there is no neutral present.

5.15.12 IK1 Min
Single phase minimum short circuit current (IK1: IK phase-neutral), at MSB level, when neutral is present,

This value is calculated according to the min. number of supplies in // and the HV grid’s
minimum short-circuit power.

5.15.131If
Default short circuit current (phase - PE), at MSB level, used to check human protection (indirect contacts).

This value is calculated according to the Minimum number of sources in parallel and to
the minimum power of HV network short-circuit.
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6 Distributions

6.1 General
A distribution is a device used to supply other circuits:
e aboard

e a busbar trunking system
e atransformer LV-LV

6.2 Board windows

You can display the Board window:
In the Source Window by clicking on the Downstream Board Tab

@ STANBY

Board supplied : M3E

| Supply |Impedances Dovwnztream board

In the Board style circuit window by clicking on the Downstream Upstream Tab

C_1 onMSB
Bioard(3kandard), J
Curve discrimination Coardination Cablz/Protection Dawnszhrean
‘ Upstream | Circit Additional Additional rezults Conformity Tents

6.2.1 Downstream board tab

Supply |mpedanceg| Downstream board |

Board |F'r0teu:tiu:un PS5 lkddU | Currentz | Schematic || Temperature

| Board Data_)

Fef mark . |MSE Degignation :
Simultaneity 100 Geographic -
factor : : lozation ;

[ Network |

E arthing
sysl.

Mo load

TH *| ‘Waltage: 2301400 V[ s

420

|Jpstream circuit ref STaMBY

rark. :
Breaking device : MCCE| =

Indirect contact

protection : Bagzis Prot| =
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Ref mark
Board Downstream Ref mark.

Designation
Board name (data recommended for ease of identification).

Diversity factor
Diversity factor for circuits fed by the considered board (simultaneity between them).
Example: a distribution feeds 10 circuits of 10 Amps each. A Simultaneity factor of 0.8 means that the total real
consumption is 10 x 10 x 0,8, to say 80 Amps.

Geographic location
Equipment geographical location. This data cannot be entered in this window. To modify it, you must change the
geographical location of the circuit feeding the board.

Earthing system
Board Earthing system: TT, TN, IT

Voltage
Voltage in V:
e between board phase and neutral, in a single phase board (Phase-Neutral)
e between phases in other cases

No load voltage
No load voltage in V, used to calculate k3 Max.

Upstream circuit ref mark
Circuit Upstream ref mark. In case of an installation with a standby, the board can be fed by two different circuits.
An upstream circuit supplied from the normal supply and another one from the standby source supply.

Breaking device
Board breaking device (generally a switching device in distribution boards).

Case of a MSB in which the breaking device is a circuit breaker to get an efficient source protection:

MSB breaking
device is a circuit
breaker

MSB

Case of a distribution board in which the breaking device is a switch:

——
Board B_1 and its c1
breaking dewvice
(witch)
Z E 1
IC Protection

Nature of the human protection against electrical shock realized by the breaking device (for example: differential
residual current in TT earthing system).
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6.2.2 Protection Tab

Protection characteristics at the supply point of the board (breaking device) calculated by Caneco BT.
This protection must not be confused with the protection of the circuit feeding the board. See previous examples of

boards breaking devices.

B

@ STANDBY A
Board supplied : M3E -
Supply | Impedances | Downstream board
Board | Protection | UPS || Ik/dl | Curents | Schematic | Temperature
File : File : Merlin Génn 2005/EMN 60347-2 [EdiElec)  |---
Pratection : Pratection :
‘ MSE30M STR235E B304 3P3T e 1 MSE30M STR235E 6304 3P3T i
Rating : Rating :
IrTh: IiTh: 78 A
Ig Ikdg 1436 4
Magnetic : M agnetic : Electronic) ™
Delayed Delay : Delayed Delay :
a ak. l ’ Cancel ] ’ Help
File

Protection manufacturer file.

Protection
Protective device commercial name.

Rating
Circuit breakers rating.

Irth
Circuit breaker thermal relay setting or fuses rating value.

IrMg/In
Circuit breaker magnetic setting or fuses rating value.

Magnetic
Type of magnetic used
Standard or C curve for modular CrBrk
Low or B curve
Electronic or D/K curve

Delay
Circuit breakers short circuit delay.

RCD setting
Circuit breakers residual current (differential) delay setting.

RCD delay
Circuit breakers residual current differential) delay.
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6.2.3 UPStab
If necessary, default values must be replaced by manufacturers ones.

Bowd | UPS | iiidll | impedances | Cuments | Sehemate | Optons | Spectication:
|~ Sty ths boand T0_001 |
Rl sk Fowrid 000 K
M

prmdied
P

P T ]
1 i il

[Felte

(1) Thermal stress permitted by inverter.

A UPS can be connected either on a Normal or Standby distribution. A comparison between Ik is done to keep the
least favourable one (lk max on the network, Ik min on the UPS). The process is inverted when Normal source |k
Min become less than UPS ones.

UPS are considered as current gensets. Due to that, Ik are unchanged along the network tree. The UPS is always
considered as connected in « By-Pass » mode. Functioning Time of the circuits protection downstream the UPS
are compared with the sustaining time of the UPS on k.

6.2.4 1k/dU Tab
Normal and standby short circuit currents at board level

Supply | Impedances | Downstream board
Board | Protection | UPS | kfdU | Curents | Schematic | Temperature
| Nomal | [ Standby |
k|
& k243 Max 26837 & B k243 Max 2108 A
Ip 56358 4 Ip HEZA
K. Azym 210 K. Asym 1.50
& k1 Max 25481 & B k1 Max 2841 A
Ip 53509 4 Ip 4262 A
K. Azym 210 K. Asym 1.50
1142 Min 11126 4 1172 Min 2570 A
=t 11440 4 =)} 2570 A
Ip 22880 4 Ip 3856 A
K. Azym 200 K. Asym 1.50
Yoltage drop Yoltage drop
du 0.32% du 0.32%
IK3 Max

Maximum three-phase short circuit current. Maximum value between Normal and standby if it exists.

k2 Max
Maximum 2-phase short-circuits current if there is no neutral. The higher of Normal and Standby values, if there is
a Standby.

Ik1 Max
Maximum single-phase short-circuit current if there is a neutral. The higher of Normal and Standby values, if there
is a Standby.

If Max
Maximum Phase/PE short-circuit current if there is a PE. The higher of Normal and Standby values, if there is a
Standby.
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lkZMin
Minimum 2-phase (Phase-Phase) short-circuits current if there is no neutral.

IkIMin
Minimum short-circuit current: single-phase if there is a neutral.

If
Phase—PE fault short-circuit current. Minimum of Normal and Standby values, if there is a Standby.

avu
Cumulated voltage drop (in %) at board level from source of installation.

6.2.5 Impedances Tab

‘ Upstream | Circuit | Additional data I Additional results | Canforrity | Texts
| Curve dissrimination Coordination Cable/Protection | Downstieam
Board | UPS | Ik/dU | Impedances | Cunents | Schematic | Options | Specifications |
[ Nomal ] [ Standby |
S tophae B |
RO 0.0935 0 RO 0.0020 cx
R1 01037 0 R1 0.0026
*d 013k *d nz408
b 0.27150 b 0,416
El Phase-Neutral El Phase-Neutral
RO 0.0672 0 RO 0.0020 cx
Rl 00614 0 Rl 0.0026
b 013630 b 01776
B Phase-PE E Phase-PE
RO 005720 RO 0.0020
R1 0.0674 0 R1
*h 013630 *h 0I7iE
Phase-Phase

RO Phase-Phase
Loop resistance Phase to Phase (equals to 2 times one phase resistance), calculated at ambient temperature. This
value is used to determine the tree-phase maximum short circuit currents (Ik Max Three).

R1 Phase-Phase
Loop resistance Phase to Phase (equals to 2 times one phase resistance), calculated at operating temperature.
This value is used to determine the minimum short circuit currents (Ik Min)

Xm
Mean loop reactance Phase to Phase.

Xd
Loop reactance Phase to Phase.
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6.2.6 Currents tab

Upstream I Circuit I Additional data I Additional results I Conforrnity I Texts
Curve discrimination I Coordination Cable/Protection | Downstream
| Board I UPS I Ik./AdU I Impedance&l Currents |Schematic| Optiong I Spe-:ifiu:atinn$|

| allowwed : 10.00 4 | allowed : 10.00 4

| Avvailable : 10.00 A | Bovailable : 10.00 4

5. Currents : 0.00 A 5. Cuments : 0.004

Mean Cos Phi: 0.00 tean Coz Phi: 0.00

R=_Z IZ cables : R=_Z £ cables :
ith board o.0o irth board 0.00

| Allowed

Allowed current downstream board. This value is equal to the current of the circuit feeding the board.

/ available
Available current downstream board: available design current for new circuits which can still be fed from the board.

S currents
Design current IB sum of all circuits issued from the board multiplied by the board simultaneity factor.

Mean cos phi
Mean cosinus phi at board level, taking into account downstream circuits and eventual capacitors.

R=S /Z cables / Irth board
Ratio between sum of IZ of downstream circuits (IZ calculated without taking into account group factor) and the
upstream thermal relay setting.
The use of this information figures in the standard. It makes it possible to modify the proximity factors of the circuits
located downstream, provided that all these circuits are juxtaposed, in the absence of any other circuits.

6.2.7 Schematic tab

Circuit sheet
— -
TDO001 on MSB [+ ]
Board (Standard).
‘ Upstream | Circuit | Additional data I Additional results | Conformity | Texts
‘ Curve discrimination Coordination Cable/Protection ‘ Downstream
[ Board [UPS [ IkedU | impedances | Cunents| Schematic: | Options | Specificatians |
Drawing M* far the actual
board printing
Terminals on power circuits Draw the earth bar on single-line diagram Cd
Teminals on ho calculated circuits (associated) Max cables cross-section on terminals 35+
Texminals on PE Type of default terminal Not disconnentable|~
Normal
Teminals type
Teminal name:
Terminals M*

5&" For a description of all these fields, see paragraph in ‘Schematic’ section
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6.2.8 Options tab

— -—_@
Circuit sheet

i a— - -

TD001 on MSB 3
Board (Standard).

‘ Upstieam | Circuit | Additional data I Additional results | Conformity | Texts ]

‘ Curve discrimination Coordination Cable/Pratection ‘ Downstizam

| Board | UPs | Ik/dU I Impedancesl Cunentsl Schematicl Options |5pecificalions|
[ J

Ambient temperature of Circuit-breakers

General purpase Circuit-breaker : 40°C|~
Distribution Circuit-breakers : a0°C -
Swilches oc-

Downgrading due to temperature

Factar an thermal r. for ghd+Th and gG+Th - 1.00

Factor on fuse 1.00

Cables Dverload
Vallage drop

Indirect contact

< [<] [«] [%]

Short-circuit

[ Calculate ] [ akK H Cancel H Help l

Board equipment calculation options
These options make it possible to de-rate equipment ratings according to temperature.

Options for sizing and verification of board circuits
If they are unchecked, these options make it possible to not calculate and not verify the circuits downstream of the
switchboard.
This is useful, for example, in cases where the circuits are calculated under another standard but one wishes to
represent them within a Caneco BT project.

6.2.9 Specifications tab
f Circuit sheet -—E’

— — - -
TDOO01 on MSB (v
Board (Standard).
| Upstream | Circuit I Additional data I Additional results | Canfarmity | Texts
| Curve dizerimination Coordination Cable/Pratection ‘ Dowinstream
‘ Board | UPS I Ik/dU | Impedances | Eunenlsl Schemallcl Uplluns‘ Specifications
\ |
quipment brand Imposed to CCTF -
O Cabinet metal sheets T
Calar According to CCTR
Enclosure type According to CCTR =
Material According to CCTP
Fosition At ground level B
Dimensions | H W D By selection 0mm Omm Omm
Transpart separation 0 rirn
Aspect (IEC 60433-1, EM 60433-1) 2b
H Indexes
Index IP 1
Indes 1K 1
Service Factor Other index 313
Flinth L4
Cables sheath Mo
E Door L4
Hinge Left
Lock Standard
= Engraving
Label Engraved
DOutgaing ref Mark. Label calaur v
| Canduit ref Mark Ld 2
Default options a

[ cokuate | [ ok [ concel |[ Hep |

—— —— =

52 For a description of all these fields, see paragraph in ‘Schematic’ section
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6.3 Busbar Trunking System Window

6.3.1 Definition
When you create a circuit with a busbar trunking system style, Caneco creates:
¢ the circuit made up of a protection device, a link and an equipment
e the busbar trunking system which makes up a particular equipment because it has its characteristics (length,
equipment type, etc.). This busbar trunking system is a distribution because it can supply itself others circuits.

If busbar trunking system circuit does not include a supply cable, you must specify that this circuit has a null length
link.
On the contrary, the busbar trunking system length is necessarily longer than 0 meters.

When Caneco calculates a busbar trunking system circuit, it calculates simultaneously:
¢ the protection taking into account the busbar trunking system

e the circuit cable connection

e the busbar trunking system.

A circuit of busbar trunking system style includes:

—

C_1
Circuit C_1 feeding busbar -
trunking system K_1

Busbar trunking system K_1,
equipment of circuit C_1

6.3.2 Information on the busbar trunking system

It is possible to display the window of a busbar trunking system:
In the Source Window, if this source supplies MSB, by clicking on the Downstream Board
Tab.

Supply | Additional | Dowrstr baard

) suppy
Pt : NEEVA = | Type: Tranzfo| = | Ukr (transfo] : 40%
Supplies Hb 145 Caract. fram File| =
;actives: 1 min> | 1max= File: Transfo Huile 1935/MFC 52-112 - |-
Standard : C15100 2002 = |-=-| Frequency : B0Hz - Harmonics : HR <=15% ~
Earthing N[~ | Conductors : IP4PEN]~ | 5KD Min: 125 My
spshern
LY Valtage : 00| w | 2| 420%| HY Prat Funct T.: 200ms Sk Max: 433 My,
A . BBtk Syst manufacturer :
Length: 10m) - Type: Schneider 2070 -
Lapout : Marrmal|
Ref: Kvasa| -
Factors Conductors
Temperature : 1.00
Loaded Neutral :
k. loaded nedt. -1.00
Additional : 1.00
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In the Busbar trunking system style circuit window, by clicking on the Downstream Upstream

Tab:
~
Circuit sheet [z
i ﬂ CEP001 on MSB |
Busbar Trunking System (Standard).
Upstream Circuit Additional data Additional results Canfarmity Tests
Curve discrimination Coordination Cable/Protection Downstream
Busbar tunking system | Ik/dU | Impedances | Cunents | Schematic | Options
File Schneider 2010 b Ref Mark : KNATED +
Upstreamn circu CEPODT et mark. ;| CEP_001 Distribution : | Transport Distribution| =
Designation Layout : Standard| * <
Length : 10m Content :
Layout 1.001
Temperature 1.00 Diversity 1.00 .
K. loaded neutral: 1.001
Earthing Mo load
syslem TH|~ Waltage : 2304400 voltage 420

(This same window is displayed by clicking on Upstream board tab, in a window of any

circuit supplied by a busbar trunking system).

6.3.3 Manufacturer Section

File
Name of the busbar trunking system manufacturer file.

Reference
Name of the busbar trunking system model.

6.3.4 Busbar Trunking System Data Section

Upstream circuit
Ref. mark of the circuit supplying the busbar trunking system

Ref mark
Busbar trunking system ref mark.

Designation
Name of the busbar trunking system

Distribution

Kind of distribution made up by busbar trunking system. This data has an effect on voltage drop calculation in this

busbar trunking system:

Transport distribution: the busbar trunking system carries electricity: This busbar trunking system allows to
supply only an equipment at the end: a board or a busbar trunking system, or any other circuit. The mean current

carried by the BB trunking system on its length is IB.

Example of a busbar trunking system « transport »
(K_1) with a load at ending

——

C_1 Busbar trunking system K_1 supplies

another busbar trunking system K_2

K_1

X
X, K 2

Reference manual
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Comb Distribution: the busbar trunking system feeds circuits distributed along its length. The mean current
carried by the BB trunking system on its length is 1B/2

Example of a busbar trunking system « comb » (K_1)
with an evenly spread load

Busbar trunking system K_1 supplies
C 1 evenly spread motors

T

Transport terminal: the busbar trunking system is a terminal circuit, which feeds a terminal circuit fitted at the
end of it.

Comb terminal: the busbar trunking system is regarded as a terminal circuit, which feeds a number of
regularly distributed terminal equipments (e.g. luminaires).

New: A busbar trunking system configured as a comb terminal (1) may be regarded as feeding a number of
identical, evenly distributed terminal equipments (e.g. lighting) without intermediate connections.

In this case:

- define the number of items of equipment in the corresponding field on the circuit sheet (2)

- fill in the distance to the first equipment (3) under the ‘Downstream’ > ‘Busbar trunking system’ tab

I cep_oun
Faaioats Prierd

Coorrprngdice 1= THRE - Coe phi 1]
Lincation l HA <= 15% = ol e axs

Busha tnarking sitemn | le/dll | lmpedances l:uweﬂ'L:Sl:WIc Diptions

Fie Schnesde 2110 w | A

Upabesm ciroy U8 FUI Fef ek - CEF_O0N
Dheaigrstu

Laregth 0= Dhestarazo Brcses W3l m Coanbant

Layout

Arrangement of the busbar trunking system made in the site. According to the above layout, the busbar trunking
system is more or less efficiently cooled by ambient air. This layout defines the layout factor default value which
reduces the admissible current of the busbar trunking system.

Standard: standard layout recommended by the manufacturer which determines nominal current carrying
capacity (K layout equals 1 in this case).

Perpendicular: horizontal layout perpendicular to the one recommended by the manufacturer. In this case K
layout is given by the manufacturer. When this value is unknown, Caneco BT proposes 0.8 for K layout.

Vertical: In this case K layout is given by the manufacturer. When this value is unknown, Caneco BT proposes
0.8

Content

Presence of N, PE or PEN in the busbar trunking system. This value must be compatible with the feeding circuit
content but can be different.

For ex., circuit can be TNC (3P+PEN), when busbar trunking system is TNS (3P+N+PE).
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6.3.5 Factors Section

Temperature
Temperature factor: this factor, given by the manufacturer, reduces the admissible current of the busbar trunking
system. Its value is 1 for 30°C.

Simultaneity
Simultaneity factor for circuits fed by the considered board (simultaneity between them).

Layout
Layout factor, it reduces the admissible current of the busbar trunking system.
It depends on chosen layout (see above). You must modify the values proposed by Caneco BT according to the
special conditions (e.g., confined air) the manufacturer’s information or the standard.

K Loaded Neutral
Just as for cable, a derating factor may be applied in the event of harmonics.

6.3.6 Network Section

Diagram
Busbar trunking system Earthing system: TT, TN, IT

Voltage
Voltage in V:
e between board phase and neutral, with single-phase busbar trunking system (Phase-Neutral)
e between phases in other cases

No load voltage
No load voltage in V, used to calculate Ik Max..

6.3.7 Currents tab

MSB )
Board supplied by : SUPPLY(STANDEY -
Board | UPS lk/dU | Cumerts | Schematic | Temperature | Specifications

| allowed 2714 | alloved : 28068 A

| Available : 572,004 | Awailable 289,00 &
5. Currents : 150,004 5. Currents 0.00A

Mean Cos Phi: 080 Mean Cos Phi 0,00

F=Z IZ cables : 000 F= Z I cables

irth board irth board o

[ Allowed
Allowed current downstream busbar trunking system. This value is equal to the current of the circuit feeding the
busbar trunking system.

1 Available
Available current downstream busbar trunking system: sum of the circuit design currents for new circuits which can
still be fed from the busbar trunking system.

S Currents
Sum of design current IB of all circuits issued from the busbar trunking system, multiplied by its simultaneity factor.

Mean Cos phi
Mean cosinus phi at busbar trunking system level, taking into account downstream circuits and eventual capacitors.

6.3.8 |k/DU Tab
Information concerning short-circuit currents a voltage drops in the busbar trunking system:

ﬂ% For a description of the fields, see the Board window paragraph in the Distributions chapter
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6.3.9 Schematic Tab
HIF For a description of the fields, see the Board window paragraph in the Distributions chapter

6.3.10 Temperature Tab
@ For a description of the fields, see the Board window paragraph in the Distributions chapter

6.4 LV-LV transformer window

6.4.1 Definition

When a circuit of LV-LV transformer style has been created, it creates automatically:
e LV-LV transformer downstream circuit cable.
e Virtual board on LV-LV transformer secondary terminals, which makes it possible to feed other circuits.

Transformer LV-LV circuit C_3 and :
its transfo LV-LV
its distribution (board B_3;

)
MSB
k
Circuit C 3 c3

Board B_3 put

at terminals

downstream B_3

transfo LV-LV

6.4.2 Transformer Tab

Circuit sheet E
C_4 on MSB 3
Transfarmer LYjLy(Standard). -
Upstream Circuit Additional Additional results Conformity Teuts
Curve discrimination Couordination Cable/Pratection Downstream
Transformer | lk/dU | Impedances || Current | Schematic | Tempsrature

Refmark: DB4 Designation
Upstream Simulkaneity Geographic -
cirGLit C4 factor : 100 focation - A
Power 1280 KVA « | Uke 5% <
Earthing p | VYoltage Mo load
et 1T without M PhPh 400 valtage 4204
Content 2P+PE|*
Ref Mark

Board ref mark on transformer secondary.

Upstream Circuit
Upstream circuit ref mark.

Power
Transformer output power in kVA

Designation
Board designation on transformer secondary taps.

Downstream coincidence factor K
Coincidence factor K (simultaneity) downstream transformer.

Ukr
Short circuit current on the transformer secondary, in %.

Geographic location
Geographical location of the LV/LV transformer.
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Earthing system
Earthing system on the transformer secondary. It is possible to change earthing system between primary and

secondary.

Secondary voltage
Transformer secondary on load voltage:
e voltage between phases for three-phase or two-phased circuits.
e voltage between phase and neutral for single-phase circuits
This on load voltage is followed by the reference no load voltage which is used to calculate short-circuit and which
is calculated by Caneco BT and cannot be entered.

Content
Earthing system on the transformer secondary.

6.4.3 UPSTab
From version 5.4, possibility of connecting an inverter.

Circuit sheet - - &J
@ TROO1 on MSB 3

Transformer LYV (Standard).

| Upstream I Circuit i Additional data i Additional results | Conformity | Texts
| Curve discrimination | Coordination Cable/Protection | Downstream

[ Transfomer | UPS [ Ik/dU | Impedanices | Cuments | Schematic | Options|

ax number

Ref mark Power : 1 [F in parallel :

Max. permitted [#t: 0.0 A%

A

Tsc:

I3 oA k2| R

TROO1
“Ansx100F
(25, 0kA
2o m
U1000R2Y
4510

TH

S, |6

10 m
Cables uni
HMO00R2W

TH
TeRT
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6.4.4 1k/dU Tab

Circuit sheet

@ C_4 on MSB

Transfarmer Lv/L¥{Standard).

d %)

Upstream Circuit Additianal Additional results Canfarmity Texts
Curve discrimination Coordination Cable/Protection Downstieamn
Transfarmer | Ik/dU ‘ Impedances | Curent | Schematic | Temperature
[ Normal |
~
B 1k2/3 Max 4E7A R
Ip 7004
K Aaym 1,50 <
1142 bdin 407 &
=13 A07 &
Ip E11 4
K Aspm 150
Voltage drop
du 000% ¥

5% For the description of all these fields, see paragraph Board window from
Distributions chapter

6.4.5 Impedances Tab

Upstream Circuit Additional Additional results Confarmity Tenxts
Curve discrimination Coordination CablePratection | Downstream
Tiansformer | Ik/dU | Impedances | Cument | Schematic | Temperature
Copy..
[ElPhase to phase
A0 04461 &
A 0,508 & 4
d 03wz -
b 0E743 0
Phase-Neutral
E Phase-PE
A1 05038 &
*b 06743 0

52 For the description of all these fields, see paragraph Board window from
Distributions chapter

6.4.6 Currents Tab

Upstream Circuit Additional Additional results Caonformity Texts

Curve dizcrimination Coordination Cable/Protection Downstream
Transformer | lk/dU | Impedances | Cument | Schematic | Temperature
| alloveed : 18,004
| Available : 18,004
A

5. Currents : 0,00 & «
tean Cos Phi: 0.00
R=_Z IZ cables :

ith board 0.0

=& For the description of all these fields, see paragraph Board window from
Distributions chapter
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7 Network single-line

7.1 Description of the network single-line

The Network single-line is a graphical editor which represents each circuit by a vertical column made up of
maximum 10 symbols
—

L 4 - = - -

D e[St Doplay  Geswlss (D 1 r.dl- Ioam  ieiney | T
id T -3 M . B4E e, DR, O,
N [CH il o et B

= 1 L e LT ]
v feE e

]
= PrEm [ ——

W iy |5 BT

W g £ 001 E
T Tme s g

Circuits displayed in the window are those issued from the whole project or one distribution (board).
: Active supply

: Active distribution

: Project tree structure

: Zoom

: Consumption of active circuit

: Length of active circuit

: Network single-line

: Calculation report

: Results for the active circuit

e o 0 0 0o 0o 0 o o
O©COoONOOOBRWN-=

7.1.1 Active Source

In Caneco BT, network single-line represents only the circuits supplied by active source. This may be either the
Standby Source. The diagram is differenced according to the active Source.

5% See §7.3

Reference manual Description of the network single-line - 61



Caneco BT © ALPI - 2012

7.1.2 Active Distribution

Choose board downstream from which you want to display the network diagram (MSB in this example). This
command allows you to restrict the diagram range, when you describe a large installation.

7.1.3 Zoom

Choose zooming in (values above 100 %) or zooming out (values below 100 %) to increase or decrease diagram
view.
Choose screen size to get the whole diagram fit in the project window.

Window Zoam

'E:L Cenkter Zoom

With the Window zoom you can zoom on the zone selected by the cursor.
With the centre zoom centre you can make a zoom In or Out centred on the cursor position. Press Shift key to
zoom out.

7.1.4 | available

| available on the selected Board (MSB in the example).
This value is determined by a local power requirement calculation, taking into account the currents of circuits which
are fed, coincidence factor and design current of feeding circuit.

7.1.5 Consumption
Consumption of circuits supplied by the distribution taking into account coincidence (simultaneity) and use factors.

7.2 Create one or more circuits

Create a circuit
To create one or more circuits, use the command New from Circuit menu. You can create also these circuits
without leave the network single-line diagram.
First, select board supplying this circuit. For this, you can:
e either click on the project tree or on the distribution icon
e either click on the network single-line diagram from the board horizontal bar or, at right side from this bar, if you
want to insert a circuit at right of this bar.
Then, click on button «New circuit» at left top from the network single-line diagram. A menu appears displaying the
different circuit styles.

Distribution MSB [

:H _ _ i —
HEEEE e

o Step 1: Click on the ‘New circuit’ button (A) and select the style of circuit you want to create.
o Step 2: Click to the right of the board ‘bar’ (B) to create a circuit to the right of the last one created.
The new circuit is represented automatically on the diagram (1)
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To entry its characteristics, double-click on the circuit, the «Circuit sheet» window appears ...
S See the following chapter: Circuit data entry and results.

The button «New circuit» becomes «Replace circuity» when the cursor is on a circuit. In
this case, it is possible to modify the active circuit style.

Create several circuits

To create simultaneously several circuits, proceed as above but before you choose the circuit style, press and hold
the Shift key. After you has chosen the circuit style, Caneco BT ask you for the number of identical circuits you
want to create:

rurnbeer of circuits to be created

| il

[ Ok H Cancel ]

Deleting circuits

1- Select the circuit(s) to be deleted; the selection 2- Press the ‘Del’ key on your keyboard or use

must include at least two squares (1). the Windows methods (Ctrl X, etc.)

[ M
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7.3 Representation of the network single-line diagram

We has seen in Description of the network single-line diagram paragraph, how this diagram can be represented
from a board and differenced from the active source.

Other commands can be used to customize the network single-line diagram:

e add labels

e delete terminal circuits on the diagram

7.3.1 Labels

A label is a wording made up of data or results and attached to the source, a distribution, or a circuit.
To create and define labels, select the menu Tools/Preferences and then Network single-line tab.

Preferences [DocumentLatr] 3 ot
Audorntic Rel Maks | Pried | Cobouss i Diofaut Vahues | Divectodes | Waniegs and sessarks
Save | Display | Crcut Speesdihes | Bowd Singledre Diageam | Network smglerine | Tracks

wotk zin 1 ) i
' Dhaplay Grid o Dizplegy labels
o Diplay the complels bes o [lizpley il cocusty
Dizplay
v Dizplay sggpbes labels 0 Duiseade Tive metd -
o [Dispday chatrbahon labelz 0 Actrew B -
o [Display coculy labet: ) Merssy Gieen -
Finkls snlnchion
Recoids v aslabie fddi Selacted faids
[Cocaats || & AN Tenids ] J [Ret Mk -
Soircen &1 Circuit Prot Divice:
Bushas bunbarig syslems # Protective device Consumphon
Hoaands # Cabln - Length =
=] E gpuigmient Cabla Tipe
# Aezults Cabide
# Macellanrous Hewtia
4| [PEFEN -
Paesz [
D bspeagy vaca e
o [higplay & Bonder o Duplay & shadom undei the hoide
Label hort sl A Labels width 100 peosts
Dok cptions | ok ||  Cocsl Helo
Records

Choice of information kind to be displayed: Circuits, Sources, Boards

Available fields
List of fields which can be displayed among all record fields, or from fields categories.

Selected fields
Includes all selected fields for display.
Select the fields with the appropriate arrows

Labels displaying
Check the “Display labels” option (1).
The label legends can be displayed by checking the “Display legends” option (2).

Labels size
You may modify the label width modifying the column width reserved to them (1):
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] MsE

- ||| B0z

gl

) =]

You can get this display reducing column width:

TSI

W T2

A

Modification is applied to all labels of the network single-line diagram.

Delete final circuit display
In large projects with a large number of distributions, network single-line diagram may be used difficulty.

You can then:

e do not represent whole tree but the active board only.
e represent circuits supplying distributions only (boards, busbar trunking systems or LV-LV transformers)
All these commands are in Tools/Preferences menu, Editors tools tab:

Example: By unchecking the “Display terminal circuits” option (1), you limit the diagram to the circuits feeding

distributions

Prederences [Document Lafr] A !_ m
| Sutoesctc el Mabs | Fid | Colows | Delwit Values | Diectoves | wasrngs and emais
|| Swn | Duspiyp | Cocust Sproacishent | Bowd Singledne Diagam | Mebwod irghedne | Tiacks
# Dhiplay G v Daplay labely
» Dinply the complets Bes o Draplay nal crciss
Dingilay 1
v Daplay supphes Ll 0 Diésgracé Tibe acti -
v Dimplay dictsbubon Rabely ) Active Bonder -
" [mplay coculs labels = Money Gieen -
Fielids sebectan
Records Brwadable Feids Selacted felds
[Caradtz ]| 1 [ Tanida ] 5 | [Feliak E
Sources # Cocul = | Fiod Devce
Bushar hurkng gpstens ® Prolecires dovicn | Contumplian
Boand = Cabla = | Langth E
# E rpanpimennl Cible Typ
& Hozulls Calin
& Mizcellancous | Mlensdinl
=L [Pesmen =
Presendalion
Draplay verrcirgs
v [Dplay & boider o [Dinplay & tradow nder the bondai
Labeliont Aid Al Labeiz v 1013 s
Dl g pgiierss [ | Cancel Fielp
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7.4 Representation of a project with a Standby source

If there is no standby source, diagram has only one possible representation.

Otherwise, when there is a standby source, diagram may be different according to supply source.

If you choose normal source (default reference mark SOURCE) you represent the diagram of circuits which may be
supplied from this source. Represented circuits are all circuits supplied by normal source, i.e. the circuits with a N
(Normal, i.e. not backed up circuits) or N+S (Normal and Standby).

If you choose standby source (default reference mark STANDBY) you represent the diagram of circuits which may
be supplied from this source. Represented circuits are all backed up circuits, i.e. the circuits with S (Standby)
supply or N+S (Normal and Standby). See the example below.

Diagram is differenced according to active source (Normal or Standby). On the contrary of version 4, version 5
represents all sources supplying each board.

Example of diagram in configuration on circuits normal source supplied from normal source (Normal or Normal-
Standby circuits).

7.4.1 Board with N & S supplies

The short-circuit currents are automatically calculated on the N and on the S branches. This makes it possible to
determine the Ik values for the downstream circuits in an appropriate manner according to their powering mode (N,
S, or N+S).

Example of the same diagram in configuration normal Source
Circuits supplied from the normal source (Standby or Normal-Standby circuits)

K .| cera = 43 o 1F 4 DMt Saconnectatl -

| Frobecy foftdin Ml T MEw pRoad LH yt e

T F—— [E msa = o R "
=3 Sombendi 1o wy
& Mwadaonse) e F
T biirareh dos it i penieg ¥ ‘ b :E_
B Boswd e gia-bres sl gt t"‘ | | | E_" |
e 1 [ |
@ - ) Pt 1 -
s = = ]
= CEF D L 1 L1 E
wal CEP (K L
1 e e r— |

To improve legibility, all supplies are shown (even ones that are not active)

Example of the same diagram in configuration Standby Source
Circuits supplied from the Standby source (Standby or Normal-Standby circuits)

66 - Representation of a project with a Standby source Reference manual



ALPI - 2012 Caneco BT ©

B Gl Nermal Supply o w040 di _ ¥ 4 4§ O Mot dnconnectabd =

Distribution :TD_001 §

Project foiders ¥ gl Hew céii L = | 1"18% -

_* Hﬂoﬁ:r Dm::u‘l:l-h" m“iﬂ ..5;; - Q - 6 E_"‘ H
55"#0‘ oy
o Manadschips s [

[ Addbonal docurents o poning . =
B Bowd single e sddfionsd pect E |

I ModReatoniniet E |
2 ) Progect | ]
s Fg M5B
&= TD_odn

|Lawows [Feont pane |

Conventionally, in Caneco, diagram of circuits represented with Standby source, corresponds to this source at left.
Normal sources (in this case, 1 transformer) are shifted to right.

At printing, diagram may be represented either as Normal or as Standby, according to parameters chosen. For a

project with a standby source is possible (and recommended) to include in Caneco BT folder the two diagrams:
Normal AND Standby.
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8 Board Single-line Tool

8.1 Board Single-line Tool
This entry tool is especially suitable for circuit schematic data entering. Circuits displayed are those with an active
distribution only.

7o enable the board single-line diagram, you must:
to enable the Board Single-Line Tool

E 0|0 |

Select the distribution you want to display. You can do it by clicking on this distribution, in the project tree situated
at left side of the screen:

Distribution :TD_001 §
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@ ] Proget
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« Step 1: Click on the board you want to edit (1)
o Step 2: Caneco BT displays the diagram (2)

Create a circuit
To create one or more circuits, use the command New from Circuit menu. You can create also these circuits
without leave the network single-line diagram.

First, select the point from which you want to insert the circuit. Caneco BT inserts any new circuit at left side from
the active circuit. You must click on the point situated at right from the last created circuit to put a new circuit at left
from this one. Then, click on «New circuit» button at top left from the network single-line diagram.

pution o Step 1

] : = Click at right from

————=—— boadbar'lo

Mise create a circuit at
Step 2: Capaciir right from the last

) Transt LAY ones you created.

Click on New niated

BOX [Connection Box) -

circuit button and
choose the circuit
style you want to

Qreate. j

To create simultaneously several circuits, proceed as above but before you choose the circuit style, press and hold
the Shift key. After you has chosen the circuit style, Caneco BT ask you for the number of identical circuits you
want to create.

|
|
|
|
e Bl B =
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8.2 Modifying the diagram of a circuit
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You want to modify the diagram of a circuit through the symbol library. Enable it by clicking on Library tab, in the
screen zone reserved to results. Choose the «Protections» tab of this library. To add a symbol, choose it from the
library and put it using drag-release control:

Caneco BT does not allow you to modify a circuit diagram if this modification is contrary
to data used to its calculation. In this case, Caneco BT opens the circuit sheet and you
must modify the data so that they will be in accordance with diagram meaning.

8.2.1 Delete a symbol
To delete a symbol, replace it with the first continuity symbol from « connections » zone of the library:
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8.2.2 Creating circuits using style libraries and circuit blocks

To create one or more circuits, it is possible to use also the circuit style and circuit block libraries. Each of these
libraries has different proprieties;

Circuit style library allows to create a single circuit, completed with one or more associated circuits (not calculated
circuits). Values of created circuit are initialised depending on rules set for this style.

The library of circuit blocks allows you to create several circuits as you use the copy-paste control. Values of
created circuits are identical to those of the block circuits.

To active circuit style and circuit block libraries, click on buttons situated at the bottom of the library

Fapeet | (mdcar | Fecrsfy [

From the circuit style library, create a lighting circuit with standby block:
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In the same way, you can create several circuits from the circuit block library.

0 The circuit style and circuit block libraries are also used in network and board single-line
editors.
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8.2.3 Creating new blocks of inverter circuits with built-in LV/LV transformers
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8.3 Edition Commands

8.3.1 Selection of one or more circuits

Selection is made as for columns on a spreadsheet software, clicking on a first column, pressing and holding Shift
key, then clicking on last column you want to choose.

8.3.2 Cut, Copy, Paste

When several circuits are selected, the Cut, Copy, Paste commands become active. These commands run as in a
spreadsheet.

8.3.3 Enriching the circuit style and circuit bloc libraries

To enrich the circuit style and circuit bloc libraries, select the circuits you want include in the library and use the
slide-release control to slide them into the library. Caneco BT opens a window allowing you to set, in the library, the
identification of the created circuit block:

e

[

]
L]
e

r/fl_Enrin:htheIibrar}rusing
the slide-release control
for circuits selected onthe
workingscreenand
releasingthem inthe

library.

L

The circuit style and circuit block libraries are also enriched from the network and board
single-line editors.

8.3.4 Inserting additional diagrams
See DIAGRAMS section

72 - Edition Commands Reference manual



ALPI - 2012 Caneco BT ©

9 Spreadsheet Tool

This entry tool is especially suitable to entering numerous circuit data. It is specially useful to
entering information on designation, length, consumption and number of circuit devices.

To enable the spreadsheet, you must:

Select the spreadsheet tool
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Select the distribution you want to display. You can do it by clicking on this distribution, in the project tree situated
at left side of the screen

9.1 Creation of a new circuit

To create one or more circuits in the spreadsheet, select first the point from which you want to insert the circuit.
Caneco BT inserts any new circuit above the active circuit. You must click on the point situated below the last

created circuit (2) to put this new circuit below. Then, click on «New circuit (2)» button at top left from the network
single-line diagram
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To create simultaneously several circuits, proceed as above but before you choose the circuit style, press and hold

the Shift key. After you has chosen the circuit style, Caneco BT ask you for the number of identical circuits you
want to create.
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9.2 Edition Commands

9.2.1 Selection of one or more circuits

Selection is made as for rows on a spreadsheet software, clicking on a first row, pressing and holding Shift key,
then clicking on last row you want to choose. So, you can copy and paste one or more circuits.

9.2.2 Selection of one or more cells

Selection is made as for cells on a spreadsheet software, clicking on a first cell, pressing and holding Shift key,
then clicking on last cell you want to choose.

9.2.3 Cut, Copy, Paste

When you select one or more circuits, or one or more cells, the Cut/Copy/Paste commands become active. These
commands run as in a spreadsheet.
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10 Detailed circuit calculation window

To display the circuit window you can double-click on a circuit or pass through the Circuit/Edit menu.

User can then choose between two display modes:
Minimum display
Detailed display

10.1 Minimum display

Minimum display shows the minimum data needed to calculate a circuit.

Circuit state

Green: circuit OK
Magenta: circuit not OK

C_1 on MSB 3
Board{ Standard).
Curve discrmnstion Cosaichrustion Cable/Frolaction Diowndtieam
Upatream Cacant Addiional Acditional resus Confoamy Texds

= !

Upsteesm M5B | I - -

Supply Meemal = A

| MNavigation arrows
Corducions ; IPHAFE | ™| Designabion : g
Type MCe| = |
) MR100F TM100D 1004 4P3T v
il protection Shaodl-circuil protection
1 likg
1004 | | Delaped
Protection lock Dielay S\wtc_hl_ng button
forminimum /
| maximum display
Coelliciens

Lengih : 25m o Temperature : 1.[’]1

Type: FRC] - | Prosdmity 072 ||| My 15| Bt -
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Irestal 13 Perdorated e~ | - :
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[ Circuitlock j
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10.2 Detailed display

With detailed display you can see and modify circuit data at expert level.

Circuit sheet

C_1onMSB
Board{Standard),
Curve discrimination Caordination Cable/Pratection Davnstream
Upstream Circuit Additional Additional resulte Conformity
oo
Upstream : M5B Indes : -
Supply : Mormal| *
Conductors : 3P+N4PE| ¥ | Designation :
| Command Protection | v
Type MCCE| ~ Indirect contacts : Basiz Prot|
Protection NRTO0F TM100D 1004 4P3T L=
Overload protection Short-circuit protection
FRating 11 | Mg
INAThALR 1004 | | Delayed
Delay :
[ Cable | v
Coefficients Conductors
Length 25m Temperature 1,00/ Phase - = it =
Type: FRC| + Prewirnity - 072 - Meutral: = EE
Core: Copper| ~ Additional 1.00 PE = B k| -
Instal. : 13 Perfarated trar| *
Pole Single SxMax * Total Correction : 072 Retalleacedy
[ Equpnent WO v
Coefficients Permanent
Congumption 1004 > Use: 1| Cos phi: [ik:]
Location - DU max : 3%
ak. } [ Cancel ] [ Help ]

10.3 Navigation arrows
1

10.3.1 Upstream distribution arrow
Opens upstream distribution window (feeding circuit)

10.3.2 Downstream distribution arrow
Opens downstream distribution window (fed by the circuit)

10.3.3 Next circuit arrow
Validates active circuit, and display following circuit

10.3.4 Previous circuit arrow
Validates active circuit, and display previous circuit
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10.4 Circuit Tab

10.4.1 Circuit topic

Circuit
Specify the circuit identification on maximum 15 characters.

Upstream
Board ref mark from which the circuit is issued. This ref mark is automatically completed by Caneco BT, when you
have created a circuit.
You can modify it, so as to shift one circuit from one board to another one.

Supply
There are three possibilities:
e Normal: the circuit issued from board is supplied only by Normal source (not essential circuit)
e Standby: the circuit issued from board is supplied only by Standby source (essential circuit)
o Normal/Standby: the circuit issued from board is supplied by Normal and Standby source (essential circuit)

Indicating that a circuit is supplied in Normal/Standby implies that it is calculated taking
into account the two possible sources, which sometimes may be very unfavourable, in
case of the standby supply is provided by small low power gensets.

Content
Indicates the content of the circuit: for example 3 phases, N and PE.
o PE means equipotential bonding conductor.
In TN diagram, the 3P+PEN content allows to make TNC, 3P+N+PE from TNS.

Content Meaning

3P+PE Three-phased circuit with PE

3P+N+PE Three-phased circuit with Neutral and PE

3P Three-phased circuit without PE

3P+N Three-phased circuit with N and without PE
3P+PEN Three-phased circuit with PEN (TNC system)
P+N+PE Single-phase circuit with Neutral and PE

P+N Single-phase circuit with Neutral and without PE
2P Two-phased circuit (phase to phase) without PE
2P+PE Two-phased circuit (phase to phase) with PE

Do not confuse 2P with P+N. In 230/400V installation, P+N means single phase (230V),
while 2P means two-phase (400V)

Designation
Circuit designation (maximum 36 characters).

10.4.2 Protection topics
| | v

Tupe MCCE|~ Irdirect cortacts Blasis Prot =
Protection NR100F TME3D B34 4P3T =1 B
Overload protection Shoit-circuit protection

Rating 1] | Ing

[MATHALR 5044 | | Delayed

Delay : ﬁ

if manufacturer file has an EDIELEC format, click on «delayed» to get a delayed protection on short-
circuit.
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If human protection against indirect contacts is made by a Differential, the window is completed with

other information:

Fa)
Tupe MCCB ~ Indirect contact : D 30mé] ~
Protection MNS160F Miciologic 2.2 1604 4P3T -] v
Dverload protection Short-circuit protection RCD Protection
Rating 1 g 1280 4 Delayed Setting
INAThALR -
Thermal

1604 || Delay: Delayed
On circult| = | Irist W

if manufacturer file has an EDIELEC format, click on «delayed» to get a delayed differential protection.

Type
Enter circuit protection.

Type

Meaning

CrBrk. moulded case
Open circuit-breaker
CrBrk C

CrBrk B

CrBrk D

CrBrk Mot

CrBrk + Th

gG

aR

gR

gS
gG +Th

aM
aM + Th

CrBrk without thermal r.

Without protection

general purpose circuit-breaker, moulded case according to EN 60947-2 and
IEC 947 standards.

general purpose circuit-breaker, Open according to EN 60947-2 and IEC 947
standards.

modular circuit-breaker, C and U curves according to standard EN 60947-2
or EN 60898

modular circuit-breaker, B and L curves according to standard EN 60947-2
or EN 60898

modular circuit-breaker, D or K curves according to standard EN 60947-2 or
EN 60898

motor circuit-breaker according to standard EN 60947-2 and IEC 947
ensuring motor protection.

motor start protection realized by a coordination contactor + circuit-breaker +
thermal relay type 1 or type 2.

fuse g1 or gG type

Ultra-fast fuse

Ultra-fast fuse

Ultra-fast fuse

association fused switch contactor + thermal relay with fuse of g1/gG type.
This type of protection is suitable for distribution circuits. Contactor is
determined in category AC1

fuse g1 or aM type

association fused switch contactor + thermal relay with fuse of aM/gM type.
This type of protection is suitable for motors. Contactor is determined in
category AC3-AC4

circuit without overload protection, which is allowed by the standard for some
circuits (not supposed to produce overload). Caneco BT will ask you for the
type of protection against short-circuits. The overload condition is checked
taking into account the design current (1B).

Protection is in fact a protection against Short-circuits of the circuit feeding
the upstream board. This is the case with feeding lines with decreasing
cross-section. No protection against overload is accepted only with the
following standard conditions: equipment not capable of producing an
overload or protected at circuit ending.
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Indirect contacts
This is the mean to ensure human protection against indirect contacts.

Indirect Contacts | Meaning

Basic Prot Protection against electrical shocks is ensured by the protection defined in field
Type (protection against short-circuits).

Dif. 300mA residual differential protection of 300 mA rating

Dif. 30mA residual differential protection of 30 mA rating

Dif. 10mA residual differential protection of 300 mA rating

Autres DDR Adjustable residual current protection

AEB Additional Equipotential Bonding (AEB).

Equipot Earth general equipotential bonding. This is the case of installations in which

chassis are connected to an earth general equipotential bonding network, realised
by bared underground earth cables or by bared earth cables laid on cable ways.
This device allows to not distribute the PE in each circuit cable (cable content can
be then a 3P without PE). Equipment chassis for this circuit must be directly
connected to this equipotential bonding network.

Protection
Name of the protection model (Breaking device, Release, RCD References), Rating and number of poles.

Protection Lock
Unlocking/Locking of the protection is reported by the ticked or not ticked state of the box planned
with this end in view.

Protection N5400W STRZ3SE Vigi ME 4004 4P3D i (L=l

During a calculation, a locked protection is not modified. The user can modify the values in the catalogue' value
limits.

Rating
Rating of the smallest protection which can satisfy standard conditions, if your protection choice is automatic;
or the rating you have selected if your protection choice is manual.

If you want to impose this value, the button @ or the user's choice by model situated at
right from this field allows you to choose the protection amongst all ones included in the manufacturer file you has
chosen, and according to standards

Type MCCE |~ Indirect contacts : Basiz Praot| «

Protection FG400M SMRT - A0J 3504 4P3T R o= IR v

Overload protection Short-circuit protection 1 Automatic choice

Rating: 1 Irkdg 1888 A ﬂ User choice by model
INAThALR : 300A| | Delayed €3, User technical choice (CTM)

Delay : &% Choice out of catalog
T T

IN/Irth/Irl R

Réglage du thermique du disjoncteur ou calibre du fusible assurant la protection contre les surcharges.
Pour un disjoncteur, le réglage du thermique est paramétrable (commande protection du menu Option). Il peut étre
réglé au minimum (IB: courant d’emploi), au maximum (calibre de la protection) ou au maximum supporté par la
liaison (I1Z du cable pour les récepteurs ne nécessitant pas d’étre protégé contre les surcharges).
If you want to force this value, enter the value which characterizes the protection against overloads:

o thermal relay setting when protection is a circuit-breaker,gM+th or g1+th fuse.

o fuse rating when protection is a fuse g1.
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Thermal
Protection
Overload protection Short-circuit protection
R atirg; 1/ || Irkdg
Themal : pztrear =

Impact of choice of position of thermal circuit breaker:

e Upstream of the busbar trunking: Cross-section calculated according to the protection of
the upstream circuit

e Downstream of the busbar trunking: The cable cross-section will be calculated

according to In or thermal adjustment for a circuit breaker or 12 for a gG fuse (value to

be entered by the user if the protection is not defined in Caneco BT)

Irmg or IN (protection against SC)
Circuit-breaker magnetic setting or fuse rating insuring protection against short-circuits.

e For a circuit-breaker, magnetic setting is set to the maximum value compatible with circuit-breaker, and
insuring opening with the smallest of the minimum short-circuits (If or Ik1 or Ik2).

e |If you want to force this value, enter the value which characterises the protection against short-circuits:
magnetic setting when protection is a general purpose circuit-breaker (Gen CBrk) or a motor circuit-breaker
(CBrk. Mot.) or a circuit-breaker in coordination with a contactor (CBrk. + Th).

e Maximum release value warranted on short-circuit, when protection is a modular circuit-breaker (CBrk C, B,
D/K)

e Fuse rating when protection is a fuse gG, or aM+th

Delayed
With the tab, you can select protections with a delayed release

Delay
Magnetic delay in ms.

10.4.3 Cable topics

| Cable | v
Coefficients Conductors

Length : 200 m Temperature : L0011 | Phase - 1] 185 mne =
Type: FC| + Prowirmity : 02201 hautral - 17185 mmg| -
Core Copper|* Additional 1,00 PE = B0 | -
Irstal. 13 Perforated tra)) «

Pole : Single Trefal Tatal Carrection : 072 el lezelzels

Length

In case of several equipments, it is the distance of the far device.
In this case, it appears an additional distance to the 1% equipment:

_Cable '

Distancefromthe Conductors
Length : 12m 15 1st Equipment D001 Phase - 1= 1 1.5mnf =
L8 XLPE|~ 7211 Newral: 15 | 1.5mnf «
Core: Copper Additional 1,00 P 1= 15mt -
Insstal. : 31 Onperforated ~
Pole Single SyMax - Total Comection 0.72
ler Equipment (m)

Enter (with circuits having several devices) the distance between protection and nearest device. This data is used
in versions after 4.1B, for voltage drop and discrimination calculation.
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Cable type
Enter the cable type used for the link between protection and device. This type is chosen in the list of cable type.
This list is saved in a file with extension *.cbl. The file can be selected for the project and modified by means of
Manufacturer files / Cable topic from Options menu. The default file is Caneco.chl.

Cable conductor core

Core Meaning

Copper copper conductor

Alu aluminium conductor

Cu or Alu copper conductor for small cross-sections, in aluminium for big cross-sections.

The threshold between copper and Alu is defined in the Dialog box called by
Cables command in Options menu.

Alu + PE Alu copper conductor for phases and Neutral, and PE in Alu. This choice is possible
only when link is of type Single-core or Multi + PE (multi-core)

Installation method
Enter the cable installation method according to chosen the calculation standard.
Clicking the button on the right to get the list of the different methods of installation.

Pole
Choose single-core or multi-core cables.
Uni / Multi: Automatic switching between single-core or multi-core cables from specified cross-section.

Temperature factor (K. temp)
This coefficient is named in standard as Temperature correction factor. It downgrades the current carrying capacity
depending on the temperature. Default value is 1, this factor is defined by the standard, depending on the cable
insulation and cable operating reference temperature. It can be determined by Caneco BT, depending on given

temperature, and the choice of cable type, if you used the button J located immediately on the right.
To calculate the coefficient with Caneco BT, depending on the given temperature it is
assumed that you have correctly chosen your cable type before. If you change the cable
type and if your cable insulation has changed, it is necessary to recalculate this factor
depending on the desired temperature.

Group factor (K. prox )
This factor is known in standards as cables or circuits group correction factor. It downgrades the current carrying
capacity depending of the proximity of other cables.
The value proposed by Caneco BT depends on the style. It is usually 0,72, which corresponds to perforated cable
track installation method, on one layer, touching, unlimited number of cables.
This factor has a significant impact on the cable calculated cross-section, you must study carefully among all
parameters the most important one:
e Proximity of cables between themselves. According to standard, installation methods, and according to their
spacing, cables distant from each other do not mutually heat each other.
e Cables load compared to their current carrying capacity. a circuit with IB < 0.7 1z is supposed not to heat
neighbouring cables.
e Global load of cables laid on same cable track. This global load can be reduced by the thermal setting of the
circuit feeding the distribution.
=& See section Distributions / Board window / information on boards / cables S IZ / Board
IrTh

To facilitate estimation of this coefficient, in the window you can press button J on the right to get help on this
matter.

Additional factor (K. Addit)
Enter additional downgrading factor for current carrying capacity depending on external conditions. This factor is
not standardised, it can be fixed by the user.

Symmetrical factor fs
Apply a symmetrical factor (fs=0.8), if need and if the number of conductors per phase >1 (according to NFC 15-
100 standard only).
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10.4.4 Results fixing topic

1

Conductors

Phase 15 1.5 mné| =
Mevtral : 1 1.5 | =
PE 1 1.5 mmé| =

Results which may be fixed are values calculated by Caneco BT, which you can eventually adapt to existing data.
It concerns cables and protection.

To force one data, you must tick the box on the left of this data. You can cancel fixing by clicking again on the
check box.

When a value is fixed, it is checked by Caneco BT.

Conductors - Phase
The smallest calculated phase cross-section of the link, taking into account all standard criteria.
If you want to force this value, enter the number of conductors per phase for the link, then the cross-section for
each phase.

Conductors - Neutral
The smallest calculated neutral cross-section of the link, taking into account all standard criteria.
If you want to force this value, enter the neutral number of conductors for the link, then the cross-section for
neutral.

Conductors — PE (or PEN)
The smallest calculated PE/PEN cross-section of the link, taking into account all standard criteria.
If you want to force this value, enter the PE/PEN number of conductors for the link, then the cross-section in mm2.

Loaded Neutral
To apply an additional factor to current carrying capacity if Neutral is loaded.

10.4.5 Equipment topics

() cuom <@ A

Facicez Pemanent Staut
Corzumplion : 2 7aw Usze 1| Cos 092 Cosphi 052
Locatior - HA <= 15% = | Diversity 1) dl max BX- IDAN 1.00

Ref Mark of the equipment (1). (@ V/5).
For the distribution circuits (board, LV/LV transformer, busbar trunking system), you can modify directly the
distribution ref. mark fed.

Equipment number
Enter the equipment number (2).
You can also design circuits feeding several pieces of equipment.
Example: 12 lighting devices of 2*36 W
Total circuit consumption equals to:
Total circuit power = number of equipments * consumption, where consumption is defined as follows.

Consumption

Enter the consumption for each equipment: current or consumed electrical power or standard power.

Power can be entered in A, W, kW, kVA, consistency of the chosen unit is checked according to selected

equipment type.

e Ex: KVA are forbidden for motors.

The arrow at right from this field makes allows to open the standard power list, which related to the circuit style.

o If the circuit style is based on Caneco BT motor style, the standard powers are motor mechanical powers.

o |If the circuit style is based on Caneco BT Lighting style, standard powers are conventional designations (1*58
W, 2*36 W, etc.) of fluorescent lights. 2*36W means a light having 2 fluo lights of 36W.

o if the circuit style is based on Socket style, standard powers are conventional designations (2*16 A, 3*32 A,
etc) for sockets: 3*32A means three-phase socket 32 Amps.
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Standard power list can be extended. It is saved in a file with extension *.std. The file can be selected for the
project and modified by means of Manufacturer files command from Options menu. The default file is Caneco.std.

Do not put blanks in consumption.
Correct examples: 120, 50KVA, 30KW.

Consumption given in KW has a meaning depending on the equipment type: for a motor, it is the available
mechanical power on the axle and not the electrical power.

Default unit is the one indicated (and which can be modified) in Calculation action from Option menu.

In all cases, consumption is transformed in design current (IB in the results window ).

Geographic location
Enter this data with the equipment nearest geographical location.

Rate of harmonics (4)
The level of 3rd order harmonics and multiple of 3 is applicable to circuit. Calculation takes into account the
standard rules for neutral cross-section calculation.

Attention: Neutral is considered as loaded at a rate of harmonics between 15 % and 33%,
so that a reduction factor is applied on the withstand currents. Calculated cross-sections
are increased about 25%.

5@ See paragraph affected by standard

Attention: When a rate of harmonics is >33%, the neutral is calculated to get a withstand
current at least equal to 1,45 times the design current on the phase. The protection
device must have, in neutral, an assigned current al least equal to this value.

5@ See paragraph affected by standard

Use factor
Circuit use factor which can be specified.
Default proposed value is:
o that of chosen standard power, if consumption is got from standard power table
e or that of the circuit style.
This value has no incidence on cable and protection dimensioning. It affects only the power requirement.

Diversity factor
When a circuit has several equipments (sockets, lighting, etc.), it is possible to apply a Diversity/simultaneity factor
kSimult for equipments amongst themselves. Circuit total power = number_of _equiment*consumptio*KSimult

Permanent Cosinus Phi
Circuit Power Factor which can be specified.
Default proposed value is:
o that of chosen standard power, if consumption is got from standard power table
e or that of the circuit style

dU max
Indicates maximum admissible voltage drop in %, from the beginning of the installation to the cable end. Default
proposed values by Caneco BT depends on the style and takes into account source supply (private supply or LV
distribution) and of equipment kind.

Cos Phi Start
Cosinus phi at start, to calculate voltage drop during motor start for example.
Default proposed value is:

o that of chosen standard power, if consumption is got from standard power table
e or that of the circuit style.
You can modify this default value.

ID/IN
ID/IN factor. The same remarks as above.
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10.5 Upstream tab

=& For the description of all these fields, see paragraph Board window from Distributions
chapter.

10.6 Additional Tab
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10.6.1 Topic Device 1: Protection/Command (1)

Ref mark
Enter here the reference mark for the protective device: this reference will be displayed to the right of the protective
device in the Board Single-line tool.

Protection manufacturer
Allows you to choose a protection/breaking device from a circuit specific catalogue file.

Protection minimum rating
Minimum rating is defined in circuit style.
e Light Style: 10A
e Socket Style: 16A
User may modify this value. For example minimum rating for sockets can be reduced to 10A instead of 16A. It is
incumbent on user must to enforce standard rules.

K, fuse T°C derating
The line fuse derating factor. This factor may depend on the type of fuse holder. It is mandatory to always enter
this, as the nominal rating of UR fuses is given at a T,, of 20°C, and hence this factor is rarely 1.

No check on short-circuits thermal stress for conductors
When this option is ticked, protection against short-circuit may be provided by protection against overload,
according to conditions specified in the standard
The following table shows the protective devices for which the “No check on conductor short-circuit capacity”
option can be used.

Max. permitted 1% (A%s)
The max. permitted It for the electronic equipment to be protected on the line. This value should be given by the
manufacturer of the equipment to be protected.
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Fuse size
It is necessary to add this parameter necessary in order to limit the number of UR fuse files to one per family.
There are several sizes in each family, and the same rating is found in several sizes, but with different T/C, 1%t lim,
and Ip lim characteristics.

Type of protective device YES NO
Instantaneous  thermal-magnetic  circuit- N
breaker

Electronic circuit-breaker with long delay

incorporated and short instantaneous delay X
Modular circuit-breakers X
gG fuses X

Non-thermal circuit-breakers
Magnetic + Thermal circuit-breakers
aM fuse with or without thermal trip
All delayed protective devices

XXX [ X

10.6.2 Topic Device 2: Associated control (2)
This item allows you to enter the type of associated control device on a circuit.

Topic Device 2:
Enter here the reference mark for the device: this reference will be displayed to the right of the device symbol in the
Board Single-Line tool.

Device type
Specify here the device type

E Device 2- Associated control
Device 2 present v
Marker, Device 2
Device manufacturer

Contactor hd

Conc e rane T -

Rating (ff-peak contactor

Humber of poles cut Emergency-stop contactor =
El Device 3: Relay

Relay Ref Mark

Thermal relay
El|Cable

Ref Mark

Load shedding contactor

Heating contactar

Time switch

Light intensity switch -

Control device name
Allows enter reference mark of control device

Rating
Allows enter device rating.
These data will be displayed at right of device symbol, in Board network single-line tool.

Number of tripped poles
Allows enter number of tripped poles. These data will be displayed at right of device symbol, in Board network
single-line tool.

10.6.3 Topic Device 3: Thermal relay

Thermal relay:
Thermal relay associated with a power contactor as per stipulations in manufacturers’ catalogues.

10.6.4 Cable topics

El|Cable
Ref Mark
binimum cross-section 2.5 mnf
MNature of separated PE Isolated
PE number of conductors =1
Murnber of additional conductors o

Minimum cross-section.
User may modify this value. For example minimum cross-section for sockets can be reduced to 1.5mm2 instead of
2.5 mm2. It is incumbent on user must to enforce standard rules.
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Nature of separated PE:
User may set here the nature of separated PE conductor (Isolated, Bare)

Number of PE conductors.
User may set here the number of PE conductors.
(allows reduce phase cross-section)
The default value for “Number of PE conductors” is set as 1.
In situations where this option would lead to over-sizing of the cross-sections for the phase conductors, or even
prevent calculation (indirect contact criterion), a message will be displayed to suggest checking the “Number of PE
conductors = no. of phases” option in the ‘Calculation options’ window, under the ‘Cables’ tab.

Handling PE thermal stress —
This is handled by automatically taking into account the “Breaking Time Rule” or BTR. This may affect:
BBTS sizing
PE cross-section reduction
Magnetic trip settings
The calculation criterion and compliance

Number of additional conductors:
User may set here the number of additional conductors (for example: pilot wire on a heating circuit).

10.6.5 ‘Terminals’ section
The user can set terminal marking, define a terminal block name, enter the number and type of terminals.

E Terminals
Wiring on terminals v
Terminal fixing
Terminal block name
Terminal nurmbers
Mumber of additional terminalz ]
Terminalz type Mat dizconnectabls

10.6.6 ‘Circuit characteristics’ section

Creating circuit attributes (attributes 1, 2, and 3) makes it possible to describe the nature and diagram of a circuit.
These attributes can make it possible to automatically generate multi-line block diagrams in electrical wiring
diagram applications.
These attributes are usually correlated with the attributes of the symbols used in the Caneco single-line diagram of
the circuit, including any associated circuits there may be. They may give a form of synthesis of it.
Example of a star-delta motor feed:

- attribute 1: star-delta

- attribute 2: Local control, remote manual disconnect
Example of an instrumentation circuit (associated circuit alone):

- attribute 1: instrumentation

- attribute 2: datalogger
These attributes may be initialized by Caneco BT in accordance with information defined by their style. They may
be modified by the user at will.

El Circuit/equipment characteristics
Internal Circuit
Attribute 1 s
Attribute 2
Altribute: 3

10.6.7 ‘Calculation criterion’ section

The user can choose not to verify one calculation criterion for a very specific reason.
If the ‘Overload’ criterion is deselected, the following message will appear:

A virtually identical message will appear, depending on which criterion is deselected.

¢ Attention! This section is intended for experienced users only.

In the event of a reservation expressed by a technical inspection service, the Caneco BT user will be obliged to
provide justification.

B Calculation criteria
Overloads
Yoltage drop
Indirect contact
Short circuits

AR VIRYIAS
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10.7 Additional results Tab

Curve discrimination Coardination Cable/Protection Downstream
Upstream Circuit Additional Additional results Conlormity Texts
S| Discrimination-Association Backup

Differential Discrimination 0

leu leu Backup (39 ke
E|M aximum breaking time : ms

IC: niaw time 0'ms

Phase Max Time Oms

PE Max Time Oms

Weutral Max Time 0'ms

uL a0
Bl|Link

F...| Phases affectation 123

“width mm

Height mm

‘Weight 0,00 K.g/m

Ik at end of link
Ip rot limited 0,00 ks
1k2¢3 Max End A
Ik1 Max End A

1k2 Hin End A

A
A

Ik1 Min End
If

10.7.1 Discrimination-Association Backup Topic

Thermal discrimination with upstream

e Without means that in certain cases of overload faults, discrimination with upstream may not be provided. The
upstream protective device is liable to trip before the downstream protective device.

e With means that in all cases of overload faults, discrimination with upstream is provided.

Discrimination Limit.
Current discrimination limit on short-circuit in Amps

Discrimination from

Distance from which there is total discrimination on short-circuit. The considered distance is the one separating
protection from short-circuit point.

With this distance one can appreciate functional discrimination conditions for circuits made up of several

equipments (lighting circuits, sockets). If the given distance is more than the first equipment distance (most
unfavourable place for short-circuits risks), discrimination becomes functional.

Ir Diff
Differential Residual Current Device adjustable in mA.

You cannot get access to this value if you choose Diff Ad. (Differential adjustable) for human protection against
indirect contacts.

Diff Time delay
Residual Current time delay in ms.

Diff Discr.

Differential discrimination with upstream. This is the differential discrimination in case of earth fault current (If) on
the calculated circuit.

It can be:
Discrimination Meaning
Nil the upstream protection trips at the same time as that of the circuit
Uncertain the upstream protection is liable to trip at the same time as that of the
circuit
Total the circuit protection trips and the upstream protection does not
Not calculated the differential discrimination is not calculated
leu

Protection breaking capacity (eventually with backup, coordination) in kA.
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10.7.2 Max Breaking Time Topic

Tmax IC
Max functioning time in ms for a circuit-breaker protection not to exceed human protection against electrical shocks
condition. This time is fixed by the standard (from 100 to 800ms according to voltage and earthing system). For
distributions, the time is increased to 5s, (see standard).

Tmax Ph
Max functioning time in ms for a circuit-breaker protection not to exceed cable phase thermal stress.
This time is calculated considering a max three-phase short-circuit at the beginning of the link (Ik3 max: see I13Max
later).
For fused protections, this time is by convention 5000 ms, but it is not significant.

Tmax Ne
Max. operating time in ms for a circuit-breaker protective device so as not to exceed the thermal stress of the cable
neutral.
This time is calculated taking into account a max. single-phase short-circuit at the start of the circuit (Ik1 Max
upstream).
For fused protections, this time is by convention 5000 ms, but it is not significant

Tmax PE
Max functioning time in ms for a circuit-breaker protection not to exceed cable PE thermal stress.
This time is calculated taking into account a min. phase—PE short-circuit at the far end of the circuit (If min).
For fused protections, this time is by convention 5000 ms, but it is not significant

10.7.3 Link topic

F/Poles distribution
Phase distribution for single-phase circuits, fixed or not.

Link width
This is the width of the link on cable track. If cables are single-core, they are supposed to be in trefoil configuration
if there are several cables (separated N or PE for example) they are touching. This value is used to calculate useful
height on cable track sections.

Link height
This is the link height. If cables are single-core, they are supposed to be in trefoil configuration if there are several
cables (separated N or PE for example) height is the height of the bigger cable. This value is used to calculate
useful height on cable track sections.

Weight
Link weight for one metre in kg (cable, neutral and PE eventually separated). This value is used to calculate useful
load of cable tracks sections.

10.7.4 Ik Topic

lp not limited
This is the peak value of three-phase short-circuit for three-phase circuits
(Used to verify electrodynamic stress)

Ik3 Max
This is the max three-phase Ik for three-phase circuits

Ik1 Max
This is the max short-circuit current, single-phase if neutral is present

If Max
This is the maximum fault short-circuit current if there is a PE.

Ik2ZMin
This is the min short-circuit current, single-phase if neutral is present, two-phase (Phase to phase) if neutral is
absent
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IkIMin
This is the min short-circuit current, single-phase if neutral is present, two-phase (Phase to phase) if neutral is
absent

If
This is the default short-circuit current If phase-PE at the end of the link.

10.8 Conformity Tab

Curve digcrimination Coordination CablePratection D ownstreamn
Upstream Circuit Additional Additional results Conformity Tests
All Detaults
oo B
Fief Mark MSB=C_001
Modification index A
Standard IEC364-01
Consumption 124
Caincidence factor 1.00
“oltage 4200
Circuit type: Board
E|Protection device
Tupe MCCE
I anufacturer mgl&frl.dug
Family N5100N
Overating factor 1,00
wlou »= Ik Max 36,0 kA »= 211 k&
+#lcu with Backup 3= |k Max 36,0 k4 = 21,1kA
«+ Ditferential Discrimination Not calculated
«/Magnetic discrimination Total
« Theimal Discrimination “with
s/lnor »= |bx k oversizing 1284 >= 12004
s/lnorlr He »= |b Ne » k aversizing 12804 = 12004
BCable
Foles 3P+N+PE
Length 12m a
Cire Crnner M

10.8.1 Standard conditions

The Conformity sheet is used to indicate all standard conditions which must be satisfied by a circuit, to determine
corresponding values and indicate if they are satisfied or not.

These conditions are:

e Protection
o determination of thermal relay rating or setting depending on IB:
e Thermal relay Ir or IN >= IB
e breaking capacity
¢ Icu with or without association with upstream >= IkMax
Cables

o Voltage drop

e Overload

e Protection against indirect contacts

e Thermal stress for phases, neutral and PE (PEN)

All of the conditions indicated are:

o those directly expressed in the standard e.qg.:
k’S? >= I4, for the thermal stress condition.

e orthe corollary conditions.

For example the condition:
Ik Mini > IrMagn x 1,2 (magnetic release on IkMini) which is one of the conditions to get the standard condition
above.

These conditions translated by formulae can be completed by graphical representations

Compliant/non-compliant conditions

With the conformity sheet one can see immediately if conditions are not correct. In such case, with Caneco BT one
can see in «Fault» tab of the conformity sheet, all standard conditions which are not correct.

e The conditions not met are identifiable by a red cross.

e Conditions met are identifiable by the green OK symbol.

Reference manual Conformity Tab - 89



Caneco BT © ALPI - 2012

10.9 Text Tab

This window allows free entry of additional information concerning the circuits.

e Example: text 8 is reserved for indicating in which sheet of the control diagram you can find the
wiring details for additional diagrams associated with the protection devices

(See Schematics chapter).

[ Texts |

Additional designation
Text1
Text 2
Text 3
Textd
Texth
TextE
Text?

Textd

10.10 Downstream Board Tab

=& For the description of all these fields, see paragraph Board window from Distributions
chapter

10.10.1 Protection choice

The protection choice window is displayed for each circuit calculation.
The user can choose between three ways to get a protection

Protection MS100M THTED 164 4P3T b (L= 1 I
Dverload protection Short-circuit protection 1 Automatic choice
Fiating: 1 Irtdg ﬂ User choice by model
INAThAlLR 128A] || Delayed €, User technical chaice (CTM)
Delay : &% Choice out of catalog

e Economical automatic choice
Caneco BT automatically selects in the list of protection the first one which satisfies all conditions according to

circuit data. The automatic choice made by Caneco BT is indicated by the icon ..
e User's choice by model

|
The user can choose another protection in the list, the User's choice by model is indicated by the icon EEI

e Choice out of catalogue
The user can choose a protection out of catalogue. The choice out of catalogue is indicated by the icon .
Caneco BT uses the protection data entry given by the user to calculate. Rating, IrTh, IrMag.

e User’s technical choice
The user can choose in the «Equipment technical choice» window another protection and its accessories, the

user's technical choice is then indicated by the icon —— £
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Economical automatic choice

Circuit breaker, choice in catalogue Catalogue 2004-2005 + Electricien 2006

Chaice | |nfamations | Shest

Frotection of circuit MSB=C_001

Wodel name In Break(®)  Rating | IrTh Min | lcu (k&) Release [ Poles
NS100N TH1ED 100,00 16,00 2 E3 M agneto-hermal 3P3T
HST00M TM16G 100,00 16.00 E3 Magneto-thermal Low
MS1E0N TM1ED 180,00 16.00 36 I agneto-thermal
MS1EON TM1EG 160,00 16.00 36 M agneto-thermal Low
MS5250N TM1ED 250,00 16.00 36 I agneto-thermal RO
MS250N TM1EG 250,00 16.00 36 M agneto-thermal Low m
MS1005% TM1ED 100,00 16.00 50 I agneto-thermal
MS1005% TM1EG 100,00 16.00 50 M agneto-thermal Low
MS1E0SH TM1ED 180,00 16.00 50 I agneto-thermal
MS1E0SX TM1EG 160,00 16.00 50 M agneto-thermal Low
MS52505% TM1ED 250,00 16.00 50 I agneto-thermal
MS2805% TM1EG 250,00 16.00 50 M agneto-thermal Low -
Thermal Characteristics [A) Short-Circuit Protection /S ctadssy
In (Breaki 5 . "
n QE:W'C”EQ] 100 Ir Min &) 122 Ir Min &) 190|  TiMin[ms) [i]
Release rating 16 Ir k42w (4] 16 Ir M ) 1590)  TfMax [mS) 1]
lcu (KA}
Phases 36
al o Sirmulation v
Model name

According to catalogue, the model name may include the name of the breaking device, release relay, and Residual

current Device.

In Break
Nominal current of the breaking device

Rating
Rating of the release relay

Icu(A)

Breaking capacity of the protection (eventually with association -coordination) in kA.

Déclencheur

Release
Release type:
Thermal with Magnetic (5 to 10 In)
Thermal with Low Magnetic (3 to 5 In)
Electronic

Th. Discr.

Displays the Thermal discrimination with the upstream circuit-breaker when selecting the circuit protective device

Ik Discr.

Displays the short-circuit discrimination with the upstream circuit-breaker when selecting the circuit protective

device

Poles
Configuration at the protective circuit breaker:
number of poles of the protection
number of protected poles

RCD
Residual current Device: without, separated, Ir Min/Ir Max
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User's choice by model/

Circuit breaker choice in catalogue Catalogue 2004-2005 + Electricien 2006 E|
Chaice | Informations | Sheet
Protection of circuit MSB=C_001
Model name In Break(&) Rating | ITh Min | lcu (k&) Release o]

NS100M TH 16D 100,00 1600|1280 36
NS100M TM1EG

Magneto-theimal
Magnetorthemal Low

NS1EON TM1ED 160.00 BOD [1280 3 Magneto-themal
NSTEON TMIG 160,00 o |1zen 3 Magneto-themsl Low
NS250N TM1ED 250.00 BOD [1280 3 Magneto-themal
NSZ50N TMIEG 250,00 o |1zen 3 Magneto-themsl Low
NS1005% Th16D 100.00 B00 [1280 50 Magneto-themal
NS1005% TH16G 100,00 G |1zen  (E0 Magneto-themsl Low
NS1605 Th16D 160.00 B00 [1280 50 Magneto-themal
NSTBOSH TH16G 160,00 G |1zen  (E0 Magneto-themsl Low
52505 Th16D 250.00 B00 [1280 50 Magneto-themal
NS2503% TH16G 250,00 o0 |1zen  (ED Magneto-themsl Low v
Thermal Characteristics (A} Short-Circuit Protection /S dalzs!
R 00 I Minia] 128 It Win 4) 190] T Min(mS) 0
Release rating 16 Ir Max ) 16 Ir Max (&) 130 TfMax(mS) a
leu (KA}
Phases %

a @ Siaon v

Choice out of catalogue

Breaking
5] device

Protection N.ame

WS - THIED

Ovedload protection Short-circust prolection

Ratng T6A MMy 1308

INATRALR 1284 Dipday i

Contacto Polet 4P3T -

| ok | | cos

The user enters the name of the breaking device, release and RCD, as well as the protection data: Rating, thermal
setting, magnetic setting, magnetic delay for short-circuit protection (short magnetic or protection delay of the
electronic circuit-breakers), differential setting, differential delay. Breaking capacity is not taken into account.

Caneco BT does not check if the data are consistent.

Calculation is done taking into account entered data, not taking into account breaking capacity.
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10.11 Results Window

To display this window choose Display/Results in the Display menu:

Results El @El

Flesuks

Crcust: C1 Corcuit Dk
Label Value
Cable T(1X185)
Heagral 16185
PE or PEM 1350
Criteriam TN
Ieban: bangths 00 i (IC)
B 3000 &
STH 190,1 mm [
IF 294, TR
18 Medrad 00,0 4
STH Mewtrad 190,01 rm? 1
IT Meakrad 794, 7T &
ol Circalt 3,74 9%
U toled 4,10 %
E203 Max 8209 4
K1 Mace 4507 &
B2 Min 5927 &
K1 Min 3673 &
M 10 &
Iridigy Mac: 1588 A
k UpStriCramStr 43,0 KASS,3 kA

Magnetic Electronic
L. Track Z45 1

Limit results are shown in a different colour (orange: limit value, red: incorrect value)

10.11.1 Circuit

Circuit ref mark
State
State Description
Circuit OK means that the circuit complies with standard
To recalculate means that the circuit must be calculated again. Due to some changes

results may be wrong.
Cable not correct | means a circuit with fixed cable and whose cross-section is not sufficient

to satisfy standard conditions

Protection not means a circuit which protection type or characteristics have been forced,
correct and which doesn'’t satisfy standard conditions.
10.11.2 Cable

Multi-core cable conventional writing, or phase conductors if the link is of single-core type.
o Examples: 4G1,5 means 4 conductors out of which 1 vert-jaune (G = ground) 3X50+N35 signifie 3 means 3
phase conductors + 1 N conductor of 35 mm?

10.11.3 Neutral
Neutral conductors conventional writing if the link is of single-core type.

10.11.4 PE or PEN
PE conductors conventional writing if the link is of single-core type.
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10.11.5 Criterion
This is the criterion for the phase cross-section calculation:

Criterion Meaning

MINI Minimum section

IN overload condition

DU Voltage drop

IC Indirect contacts, Human protection against
electrical shocks

CcC Thermal stress after Short-Circuit

Overridden Values have been imposed

One or two exclamation marks can be added after these criteria:

e If gap corresponds to a cross-section, a «!» is added (i.e: Cl ! means Human protection criterion, with a cross-
section gap according to the more unfavourable of other criteria.

o |If gap is two cross-sections or more, a «!'! » is added.

When the cross-section is determined simultaneously by two or more criteria, the last two criteria kept are

displayed: ex.: IN-DU means Overload condition and Voltage drop criterion.

10.11.6 Max protected L.

Cable maximal length to keep protection and circuit design conditions.
This length is preceded by a 2 letter prefix:

Criterion Meaning

DU It means that with the maximum indicated length, the maximum voltage drop
entered in cable data is reached

IC It means that over the maximum indicated length, the human protection condition
is no more fulfilled

CC It means that over the maximum indicated length, the cable short-circuit
protection condition is no more fulfilled.

10.11.7 Circuit dU
Circuit voltage drop in % on the cable length. This value does not include upstream voltage drop.

10.11.8dU (%) start

Voltage drop at start (motors) or when switching on (lights), calculated by Caneco BT. This value is calculated only
when ID/IN ratio is >1.

10.11.9dU Total
Total Voltage drop in % from source.

10.11.10 Ik3 Max
Maximum 3-phase short-circuit current at far end of the circuit.

10.11.11 k2 Max
Maximum 2-phase short-circuit current at far end of the circuit.

10.11.12 Ik1 Max
This is the max short-circuit current, single-phase at circuit ending if neutral is present

10.11.13 If Max
Maximum fault short-circuit current at far end of the circuit if there is a PE.

10.11.14 k2 Min
Min. 2-phase short-circuit current at far end of the circuit if there is no neutral.

10.11.15 Ik1 Min
Min. single-phase short-circuit current at far end of the circuit if there is a neutral.

10.11.16 If
This is the default short-circuit current phase-PE at the end of the circuit.
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10.11.17 IrMg max

Maximum setting for protection magnetic (general purpose circuit-breaker). This value is calculated from IkMini (Ik1
or 1k2) or If.

10.11.18 Ik Am/Av
IK Max Upstream / Downstream the link in kA.

10.11.19 Discrimination on IK
Short-circuit discrimination with upstream. It can be:

Discrimination Description

Nil No discrimination

Total There is a selectivity for all short-circuits situated on the circuit,
even on protection terminals

Functional there is discrimination for all downstream short-circuits (most

common situation), but not for a short-circuit at protection terminals
(very low probability of SC)

Discrimination enhanced | Caneco BT uses M-G’s “Discrimination enhanced by cascading”
by cascading table. This makes it possible to combine (at least partial)
discrimination and cascading.

In this event, Caneco BT puts a + sign after the displayed
discrimination value.

And the association value in square brackets. (e.g. Total+,
association [30 kA]).

Partial Caneco BT gives you the discrimination limit. Caneco displays: | <
values (ex. | < 10kA)
I< (I limit) + ? the discrimination limit is (I limit) at the end of the curve before the

Reflex zone. (see ‘Discrimination’ section)

No value means:

no value in the discrimination tables between circuit protection and upstream protection.

or Caneco BT doesn’t know how to calculate the protection discrimination with upstream protection.
This result is completed by differential discrimination (see below)

52" See also Additional Tab from Circuit window

10.11.20 Thermal discrimination

This relates to discrimination on an overload fault. The results are “With” or “Without”
(see ‘Discrimination’ section).

10.11.21 Discrimination differential. See « discrimination » chapter.

10.11.22 Backup (Association)

It can be With or Without Backup (coordination, or association) with the upstream protection. There is backup when
breaking capacity of the circuit protection (alone) is not sufficient (hence lower than board lk Max) and
manufacturers backup tables show a backup possibility. In this case, it is necessary that its breaking capacity in
coordination with the upstream protective device is higher than Ik max.

10.11.23 Magnetic
Standard, low or electronic according to chosen device.
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11 Entering and calculating complex circuits

11.1 Uninterruptible power supplies — UPS —

UPS operating principles and the calculation method adopted in Caneco BT are described in an on-line document
accessible via the ‘Documentation’ command from the Help menu.

7]
@ Help Items
@ Search Help on...

| Documentation

About ALPI
Distributar
License borrowing...

Today's trick

About Caneco-BT

This paragraph sets out the procedure for entering data for the various configurations of UPSs in Caneco BT and
how to use the results obtained where these are present.

11.1.1 Single-supply UPS

This is a UPS supplied via a single feed. The protective device and cross-section of the latter will be calculated
according to the inverter power.

In order to allow for the battery charging and optimizing the inverter efficiency, it is recommended to over-rate the
protective device by 25 %.

Data for the UPS circuit can be entered by:
Selecting “UPS BOARD” in the style list Dragging-and-dropping the block available in
the circuit block library

ELL + TEL +CDE Lighting + Remts, + Integrat corntrol | Femts] s =
ECL+TELE Lighting + Rismts, + Sepsrate contiol
ECL_TELER Lighting via remote switch Symbols |
ECL +BAES Lighting + B&SL Cirouits Siyles
ECL+BAES+TELE Lighting + BSL + Rem + Sepa control — ,
ECL4BAES+TL+OTI  Lighting + BASL+ Pl + iteq cortrol T T T T
ECL + MINLIT Lighting + Timer
ECL + VAR Lighting with dimmes
ECL + TELEVAR Lighting with remote-contiol. dimmer
Heating -
CHeU FILPILOTY Hesting with pict wire
CHAL FILPILOT2 Hesting with piot wirs 2
Mise ~ = -
TR_SN + 500 Bl anstermet with sounder L
TR_ALI% Aualary lirsformers
TR_SON SELL Bel banstormer an s own TITITOITO|T
TBS Remate controlfor BASL l
REG CHAUFF Heating regulation h
CDE FIL FILATE Control by pilot wie
CDE FILPILOT 1 Heating cantiol via Pt + A cort
FARAFOLDRE 1 Suge Anester 1
PARAFOLDRE 2 Sugs Ansster 2 L
RES_EQUIP Spare capacily, equipped
RES_N_EQUIP Spare capacily, not equipped
FARASURTENSELR  Overtohage Protectar
A |5lzlFT |t
TAE-BORNES Switchbaard + temingl + eath bar J&
TABL. OND. Switchbaard wih inverter supely
[T Invetter, N1 & N2 together
GRILLE Splter orid
GRILLE SEC Secondan grid
Transformer -
TRENSFOLINT Intemal LV 7 L hansfarmer
TRENSFOAS] Transfermer with back-up supply =
Busbar N Circuits blocks |
= Adkiitional diagiams |
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Representation of the UPS in the Board Representation of the UPS in the network
single-line diagram single-line diagram

&
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|
|
|

e Attention: don't forget to fiII' in the inverter data under the ‘UPS’ tab in the ‘BOARD’ window.

The short-circuit values (2) and the short-circuit withstand time (1) must be updated in accordance with the
information provided by the equipment manufacturer.

This will make it possible to calculate the circuits downstream of the UPS, taking the latter’s short-circuit ratings into
account. (3)

Board . . el
TD D01
Board mophed iy : TEODY/ =]
Bowd | UPS  [iial) | impecancs | Cummmas | Schaman: | Optons | Spmtinatons
B s Hhes bsasd 10001 |
a i i
Pl mack Poa Wonka[=] M
Max T
perretie
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Tee T
-
3 LT [[ed 1254 A 12004
104
" Dot
| 0k Carcel Heip
i [ — =
[Lena - M =i - ey [y —
Tl T—
1= Lkt e
R=
s
jict-=rs ¥
2 it
L] i

[
|-t
b=

11.1.2 Dual-supply UPS

The circuit is available in the graphics library under the ‘Circuit blocks’ tab (1)

It is based on a miscellaneous circuit for calculating the network 1 (A) and a board circuit for calculating the
network 2 or By-Pass (B) and filling in the inverter data (‘UPS’ tab under ‘Board’).

The downstream circuits are obviously entered downstream of the board
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b=

Pggis Libranes
Sumboly
Cincasty Shplesy
Ciscusty blocics

1 iy
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Aodkitatral chisey b

Representation of the UPS network 1 (A) Representation of the UPS network 1 (A) and
and network 2 or By-Pass (B) in the Board network 2 or By-Pass (B) in the network single-line
single-line diagram diagram

2 3 4 5
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|
|
|
|
|
-
|
|
T
[l |
|
o
b |
|
|
e Attention: don’t forget to fill in the inverter data under the ‘UPS’ tab in the ‘BOARD’ window.

The Network 1 circuit is based on a ‘Miscellaneous’ circuit and makes it possible to calculate the Network 1 cross-
section and protective device. The protective device is over-rated by 25 % by default.

The Network 2 (or By-Pass) circuit is based on a ‘Board’ circuit and makes it possible to calculate the Network 2 (or
By-Pass) cross-section and protective device, and to enter the UPS data.

Date for the downstream circuits will be entered downstream of the board (Network 2) and will be calculated as for
the single-supply UPS (see above).

e Note: In cases where the Normal and By-pass supplies are not connected to the same busbars, the
representation in Caneco BT can be produced using two blocks, Network 1 (1) and Network 2 (2) available in
the graphics library.
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11.1.3 Dual-supply UPS with isolating transformer
The circuit is available in the graphics library under the ‘Circuit blocks’ tab (1)

one circuit and the other will be entered using the “Modify symbol text’

It is based on a miscellaneous circuit for calculating the network 1 (A) cross-section and protective device and an
LV/LV transformer circuit for calculating the network 2 or By-Pass (B) cross-section and protective device and filling

in the inverter data (‘UPS’ tab of the LV/LV transformer).
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The data for the downstream circuits will obviously be entered downstream of the LV/LV transformer and the
calculation rules are the same as for the previous cases.
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11.2 Regulator + motor output

The regulator + motor output calculation method adopted in Caneco BT is described in an on-line document
accessible via the ‘Documentation’ command from the Help menu.

The motor output will be regarded as being protected against over-current and indirect contact by the regulator.
The cross-section of the motor supply connection will be calculated in accordance with the permitted current (1z).
The latter depends directly on the motor operating current.

The voltage drop at the regulator terminals shall be taken as 0 V.

Entering the regulator from the style list ~ Representation of the regulator in the Board single-

line diagram
Standaed L | 3 4 5 E
| Motos Moo
| Sockel Sockel | |
Lighting Lighting 1
| Meating Heating | |
| Mire Hise
| Baad Bnaid )
| BbTrkSpat Busbar Trunking System | |
| Capacaton Capacilon
| TeanstLyiy Tranatomes LVALY ]
| Busbar Sub Busbar 3 | B30 A |
| Azzncualod Azzocaalod cnculd
Mol pdected by C/f + contachr | 4 | |
Mot pentected by cicist bk
Mot beth deection | |
MOT_TH_AWAL Mol weth st thes protecion 5
| MoT_ET_TRI Molos shating sto/deka | |
MOT. BLOC Mo vt cne-geece cacuit brasket
| MoT_pEsEnsum S ki) ™
Lighting - g | £ aony |
ECL + VALEURS Exarphe of Lightg + vaues
| EcL+ TEL 4 £0E Lighiing + Remate + Integpat contic | |
ECLTELE Lightir = Remeis « Sepaiate cornel | T
| EcL_teLeR L s temcte swch
ECL + BAFS Lighting » BASL | |
| ECLoBaESSTELE Lightirg + BASL = Rem » Sepa ccenel 2 e — s — = — - —
ECLABAESSTLOCOl  Lightreg = BASLe Rem o e contil | | —
| ECL « MINUT Lighting » Tamer =
ECL VAR Lighting with deseres
| BrL - TELEWAR T T a— 5 | |
Heating ”
| craw L PrLOTY Hnsirr vt sl e | |
CHAL AL PRLOT2 Hiaii with pil wire 2 10 @
Mise % | |
| Te_s0m < SO Bed ranhormer wath sourder
TR_AILES Aoy b 5
| TR_som sEuL Bed harfoates on s o

| Biamcta ol o HA%L

Enter the motor downstream of the Representation of the regulator + motor combination
regulator and don't forget to select inthe Board single-line diagram

“Without Prot.” for the protective device

type (1) and to select the overload

protective device as “Upstream” (2)

L, MO0O01 on MSB ! B g e
b Matar (Standard), 1
Upshaam| Cocut | Addiional data | Addiional resuls | Co R o |
T Moo o |
3 E30A |
Upstraanm M5B d Bushar
Supply [T—— 4+ |
Conductors : FPE v ior: z |
o
- 6 Iy |
Type: Hone | ™ | 7 |
Proteciion 8 |_|_ _________________ .
Owerload gaslection . |= o]
|
. @ | ®
Thesimal : Dowstizam = | '

e Note: The regulator + motor output is available as a block (1) in the graphics library, under the ‘Circuit blocks’
tab.
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12 Preferences

12.1 Generalities on Preferences

The «Preferences» tool enables to set the default preferences parameters, classified by items.
To each item corresponds a tab containing options to set up.

Preferences [Document1] Ié

| Automatic Ref Marks | Print | Caolours I Default Values I Directaries I ‘wamings and remarks ‘
| Save | Display ‘ Circuit Spreadshest | Board Single-line Diagram | Metwork single-line I Tlacks‘

v Commands Search/Reach open the conesponding dislogs

v Display dialogs help
v Display netwark graphic

v Dizplay the calculations and results window

[ Librarios ]

v Dizplay libraries
Library Symbals size
@ Smal ~) Big

Circuit o symbol selection

) Click. @ Drag and Drap

| General

v Last files uzed B2 filefs)

v Statushar

Display taday's trick, at start

Default options oK H Cancel H Help

12.2 Display tab

This window enables you:
e To set acquisition and navigation context

e To set use mode for symbol library
e To display status bar
e To set the number of files used which will be displayed in File window
o To enable the Today's trick at start window
i Preferences [Document1] @1
| Automatic Fief Marks | Print | Colows [ DefaukValues | Directories | Wamings and remarks |
| Save | Display | Circuit Spreadsheet | Boad Single-ine Diagram | Netwark singledine | Tracks
[ Entiy and Suifing |

+ Commands Search/Reach open the coresponding dialogs

v Display dislogs help
v Display network graphic

v Display the caloulalions and results window

v Display libraries
Libram Symbals size
@ Small %) Big

Circuit ar symbal selectior
%) Click @ Drag and Drop

[ General |

v Last fles used 5[%] fiels)

L

v Statusbar

Display today's trick at start

Detault options oK H Cancel H Help
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12.3 Save tab

This item allows you to set saving options

Preferences [Documentl] &J

Automatic Ref Marks I Frint I Colours I Default Yalues I Directories I ‘Warnings and remarks |
Save | Dizplay I Circuit Spreadshest I Board Single-line Diagram I Metwork, single-line I Tracks |
Bead pazsword Password for modification :

Bead only recommended

[_New project |

v Create a modification index
v Engineering fields of the project filled with default values

v Choice of default manufacturers

v Allow quick zaving

v Ak for the project properties

v Llze "Project” folder for open and save as files
Create a backup file

(@ for each change of modification index
for each project zaving

Drefault options ak. ” Cancel ” Help

12.4 Colours tab

This item allows you to choose colour for each circuit state:

e Correct circuit

e Circuit to be recalculated

e Circuit not OK

Section and route colours of a cable tray may be also set in this window

r ~
Preferences [Documentl] &J

| Save I Dizplay I Circuit 5 preadsheet I Board Single-line Diagram I Metwork single-line I Tracks|
| Automnatic Ref Marks I Piirit | Calourg | Default Values I Directories I Warnings and remarks |
Correct: [ -
Mot comect — -
to be recalculed : I -

Sections I -
Route : I
Default aptions Q. H Canicel H Help
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12.5 Default Values Tab

This window enables you to set:
e Default cable type

e Default installation method
e |nitial modification index

Preferences [Documentl] ﬁ

Save I Dizplay | Circuit Spreadzhest | Board Single-line Diagram | Metwark single-ling I Tracks

Automatic Fef Marks | Frint | Colours | Default Values | Directaries I ‘warnings and remarks
Standard :
Cables file : 11 000R 2 -
Inztal. method : 13 Sur chemin de cables pefforés horizontal |«
M odification indes : 2

12.6 Directories Tab

User can not modify the directories containing configuration files and database.

User may put project files, sheet backgrounds and Caneco BIT type diagrams into directories chosen by him.
Caneco BT version 5.4 offers more possibilities, logos and stamps, user diagrams and documents can also be put
into directories chosen by the user.

[ Preferences @1
Save Dizplay I Circuit Spreadzheet I Board Single-line Diagram | Metwork zingle-ine I Tracks
Autornatic Bef Marks I Frirt I Colours | Default W alues | Directories | YW arnings and remarks
Databaze : (=
Configuratian : LACarneco 5 4ACFG-EMG avec paramétrage frak (=
Backgrounds : C:MProgramD atataLPINCaneco BTYS 4WFOLIOSY =
Logos and stampaz: C:\ProgramD atata PINCaneco BTAWS 4MLABELSY =
Project : C:\UzershdintDocumentsh Caneca®, =
Caneco diagrams C:\ProgramD atatal PINCaneco BTYE 4M\FRAVSCHEMAN =
Uzer's diagrams C:vUsershdin\D ocumentshCaneca', =
Uszer documents: C:vUsershdin\D ocumentshCaneca', =
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12.7 Print Tab

This window lets you select the company logo and to define a stamp indicating the progress state of the project.
Image with the logo must be in the FOLIOS directory.

The user can define a generic default symbol to represent equipment. The specified stamp (text or image) can be
positioned and oriented and will appear on print-out documents.

1
Preferences @

Save I Dizplay | Circuit Spreadsheet | Board Single-line Diagram | Metwork single-line I Tracks
Automatic Bef Marks | Pririt | Colours | Drefault ¥ alues I Directaories | Warnings and remarks

[ Misc |
Personal Logo : | (S0E(NE S SRRRENT L O G O

Entreprise

r

Feplace equipment zpmbol

Replacement symbal for the equipments :

v Lolour printing

=

Seal type : Mo| =

Seal bewt or
image file :
Font and test

color Arial Black —_— -
Shlnonx [ R N S R A B R B R B |

Shift an'y': i

Scale : o |

12.8 Warnings and Remarks Tab

This window allows you to set operating mode of warnings and reporting.

p

.
Preferences ﬁ
Save Display I Circuit Spreadzhest I Board Single-line Diagram I Metwark single-line I Tracks
Autornatic Fef barks I Frint I Colours I Default Values I Directories | *Warnings and remark.s

v Edit warningz in the report

Wwarnings validation
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12.9 Automatic reference marks Tab

Automatic circuit and equipment ref. marks can be defined under the ‘Automatic Ref Marks’ tab.

This window allows you to set default automatic reference marks.

The button « Advanced... » actives the «Advanced prefixes for circuits» window. So, user may set a different prefix

for each equipment.

An ‘=" sign can be placed in front of an object (functional unit) prefix for marking as per the EN 60082 standard.

A number of prefixes are also provided for automatic equipment marking
The default ref. marks are defined as per the EN 60082 standard:

‘7" sign in front of a device ref. mark
(see ‘Schematics’ section)

Preferences [Document1] [
[ save | Display [ Ciicuit Spreadshest | Board Singledine Diagiam | Metwrk singleline | Tracks |
Autornatic Ref Matks | Print | Colows | DefaultValues | Ditectories | ‘wamings and ismarks

Nuriber of caracters for =

the sulfx X

Boards and transformers BT_

Bushiar Trunking Systems BTS_

c ik o
Busbar E

Enter after the active

Associated circuits AL_ distribution name
Styles - STY_
Identical to
EER cicuit ref. Mark
Identical to
: Eauipments: ¥ et ref Mark I
Circuit-breaker : CE Currently used method
Contactor and others remate: N* according ta the fine of the circuit
co
contral switch, time-delay switch]
e F Crange matking meod
Swiitch, disconnector =)
Thermal relay TR
Terminal TE Advanced
=
Disfavit options [ ok J[ cancal |[ el |
r ~
Advanced prefixes for circuits &J
Advanced prefies
Mot : il Board: EO
Bushar
S : BTS
Socket trunking
Lighting : L Capacitor : CAF
I Heating : H Transfarmer TR
[l Mizc bl Busbar : B
1] ] [ Cancel

12.10 ‘Circuit spreadsheet’ Tab

This window allows you to set operating mode of the «Spreadsheet» entry tool.

Preferences [Documenti]

Automatic Ref Marks I Frint I Colours | D efault Walues I Directories | “wharmings and remarks

Save I Dizplay | Circuit Spreadshest | Bioard Single-line Diagram | Metwork single-line Tracks

idjust column size for each distributiors

v Dizplay the line number

v Digplay Grid
Appearance : E Colour -
Fonts Header: | Agial A | Circuits | Arial A
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12.11 ‘Board Single-line Diagram’ Tab

This window allows you to:

e Define the options for using the ‘Board Single-line Diagram’ tool,

o Define the position of the ref. marks for terminal blocks and terminals,
o Display device ref. marks as per the EN 60082 standard.

Preferences [Documentl]

Automatic Ref Marks I Frint | Colours I Default ¥ alues I Directonies | ‘Warnings and remarks
Save I Display I Circuit Spreadsheet | Board Single-lirne Diagram | Metwork single-line I Tracks
v Circuit representation as at printing I

v Dizplay the line number

v Dizplap Grid

v Dizplay zymbols text

[Rof Marks and Term

v Dizplay reference marks according to EN 61082 standarc

Terminal block Ref kark position : Terminal Ref Mark pozition :
@ not visible () nat visible
i @ Undemeath the Ref Marks terminalz
@ on the left of the spmbol () Coupled to the Ref Marks terminals
_ R on the left of the swmbol
I () on the right of the gymbol ) on the right of the symbol I

Default options ok, ” Cancel H Help

12.12 ‘Network single-line’ Tab

This window allows you to:

Set operating mode for the «Network single-line» entry tool
Display circuit and distribution labels.

Set a background colour for each label type.

Set fields for each label

Display field wording

Set label attributes and field fonts

110 - ‘Board Single-line Diagram’ Tab

Reference manual



ALPI - 2012

Caneco BT ©

Preferences [Documentl]

| N

Autornatic B ef karks | Frint

| Colours | Default ¥ alues | Directories I ‘Wwarnings and remarks

Save | Diigplay | Circuit Spreadshest | Board Single-line Diagram | Network single-line | Tracks

Metwork single-ling;

[v Display the complete tree

[v Dizplay labelz
[V Digplay final circuits

Display
[v Display zupplies labels [ Dégrade Titre actif -
[w Display distribution labels [ Active Border -
[v Display circuits labelz [ Money Green -
I - -
—Fields zelect
Records Avvailable fields Selected fields
Circuits [AN fields Ll Ref Mark -
Sources Circuit Prot Device b
I Busbar trunking spstems Protective device i| Consumption
Boards Cable Length E
I E quipment LI Cable Type
I Results Cable
Miscellaneous Meutral
ﬁl PE/PEN -

—Presentation

[ Display wordings

[v Dizplay a border [v Display a shadow under the border

Label fant Labels width 100 pixels

[ Default options

[ ok [ cancel |[ hHep |

12.13 ‘Tracks’ Tab

This window allows you to set display parameters for cable trays.

F
Preferences [Documentl]

.

Autornatic Ref Marks I Prirt

| Colourz I Default ¥ alues | Directories | Wwiarnings and remarks |

ave izplay ircuit Spreadshes oard Single-line Diagram etwork zingle-line
5 Displ Circuit Spreadsheet | Board Single-ine D Metwark. single-| Tracks

[v Display Grid

>

Fonts Header : LCircuits : _

@ 2D

() lsometry 3D

[~ Levels
[ Locations

[ Location uzed only
[ Track references

|

[ Complete view

Size factor :

Projection angle :

Scale and view point

Mir height ; Om
kax height : Om E]

Frarm : : |

Rotation = axis : mg
Riotation & awis : mg

[ Default optione

[ 0K ” Cancel H Help
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13 Calculation options

13.1 Calculation Tab

Calculation Optiens [Document1] &

Caleulation Frotection Cables Frice Tracks

Singlecore or multicore + separate PE cables:

@ Increase SPH Increase SPE

Adrizsible time for protective devices :

Always <= tables 41

@ Amps W att W
ki (34 kVAR

[ Circuit-breake

Thermal setting

@ OnlB On rating

[l Mo check of thermal stress for [k on conductars
(] (St CTRIORE - ST

¥| Surcharges
¥|oltage drop
¥| Contacts Indirects
¥| Shart-circuit

™ Default options l akK ] | Cancel | ‘ Help ‘

13.1.1 Protection of personnel:

Singlecore or multicore + zeparate PE cables:

@ |ncreaze SPH Increase SPE

if phase cross-section is equal to PE, you must seta  priority to increase the conductor cross-section,
according to the choice made by ticking.

Adrizsible time for protective devices

Always <= tables 41
If ticked, values from standard board will be applied

Circuit-breaker:
Thermal setting

@ OnlB O rating

Adjustment of IB allows more favourable cable cross-sections.
In this case ensure that the adjustment value of the thermal trip unit is not modified.
Mo check of thermal stress for [k on conductors
If unselected, this option allows to be free from release condition on Ikmin: Ikmin >= 1,2 x IrMg.
Attention, for more information, see the related standard paragraph.
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13.1.2 Sizing criterion:

The user can choose not to verify one calculation criterion for a very specific reason.
If the ‘Overload’ criterion is unchecked, the following message will appear:

A virtually identical message will appear, depending on which criterion is deselected.
e Attention: This section is intended for experienced users only.

In the event of a reservation expressed by a technical inspection service, the Caneco BT user will be obliged to
provide justification.

13.2 ‘Cables’ Tab

Calculation Pratection Cables Frice Tracks
Mullicare cables up to - 70 k| +
Alurninium cables from : 25 | -
Allowance for cross-section caloulation 5%

v Apply allowance to Supply/MSE link

ax cables cross-section on terminals : 35 mE| +

9 |solated Bare

= Phase nb @ =1

Meutral cross-gection :
Main circuits
Final circuits
PE cross-section :

v Main circuits Section mini PE suivant
v Final circuits @ Par caloul Par tables nomatives

v Afficher un message d'alerte si le nombre de conducteurs par phase est > 1

[ Default options Ok ] | Cancel | | Help

13.2.1 Cables sections
Multicore cables up to 70 e | -

Allows to define the cross-section from which Caneco will choose single-core cables if the « Multi / Uni « option is
selected in the Pole field of the circuit sheet

[ Cable

Length : 12m

Tupe =LPE|
Core: Copper| *
Instal. 31 On perforated |
Pole Single 5xMax| ¥

Consumption : Bl e
Single Trefoil
Single Touching
Single Spaced

Alurniniun cables from RO| -

Location ;

Allows to define the cross-section from which Caneco will choose aluminium cables if the «Cu / Al» option is
selected in the Core field of the circuit sheet
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[ Cable |

Length : 12m
Type: KLPE |~

Core : Copper| ™

Instal. ©
Pale : Alu

[ Equipment e

Alu+ PECu

Alm

Allowance for cross-section caleulation |5

v Apply allowance to Supply/MSE link

This option enables cross-sections to be calculated applying a tolerance of 5% max. in |z.

Unselect the box if the specifications say that this tolerance is not to be applied to the Source - MSB link.
b aw cables cross-section on terminals ; 35 | -

Terminal numbering will be performed for all cable cross-sections < 35 mm?,

13.2.2 Authorization to reduce conductors

PE crozs-zection :

v bdain circuits Min. PE cross-zection as per
v Final circuits @ By calculation By nomative tables

The min. PE cross-section can be calculated according to 2 methods defined in standard.

13.3 ‘Protection’ Tab
Calculation Options &J

‘ Ealcu\alion‘ Protection |Cahles| Frice | Tracks | Automnatic calcu\ationl

[ Protection |

Pratection choice

Manual @ Automnatic

Discrimination calculatior
ethod
@) From Tables with Curves
Curve discrimination with limited Tk
Thermal and electradunamic stresses and Association
v Limitation effect considered for Circuit-Breakers
¥ Limitation effect considered for Fuses

Breaking capacity calculated with Backup [Coodination] [association]
v InTT and TH earthing system InIT earthing system
v Fuse- circuit-breaker & fuse - intermuptor

Switches

v Werifying making capacity lem]
v Werifying short-temm Ik [low)

Factor on thermal 1. for g +Th and gG+Th : 1.00

Factor on fuse : 1.00

General purpose Circuit-breaker 40°C ~

Distribution Circuit-breakers : EiR
Switche wnc
[ akK ] | Cancel | | Help ‘

13.3.1 Discrimination calculation.

Discrimination by board
Caneco BT uses the discrimination tables provided by the manufacturers (same brand and catalogue year).

Discrimination by curves:
Caneco BT determines the discrimination by superimposition of the curves.
Check the “Curve discrimination with limited Ik” option in order to make use of the effect of limitation by the
downstream circuit-breaker.
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13.3.2 Thermal and electrodynamic stress and backup

Use of the limitation curves under thermal stress (I12.t) to calculate cross-sections.

CE0 G E 4 poles
As

Use of the current limitation of circuit-breakers (determination of limited [p peak according to the RMS
short-circuit current)

This value is used for verifying:

Electrodynamic stress for busbar trunking systems
e Association/coordination with downstream fuses
e The electrodynamic stress of the busbar trunking system

CE0: 2, 3,4 plies
e ()

Courant créte non limité

R o m S

T
TR
T

T
T
HHE
o THHIEES
watl
SELLL

§ E3A
< 40A
5 254

08 £
510
05 f Bl ¢ 6A

03

02
02 03 05 08T 15 2 TR W Ly beny

13.3.3 Breaking capacity calculated with co-ordination (association)

TT and TN earthing system.
If checked, Caneco BT will look for upstream and downstream protective devices with cascading.

Fuses and switches:
If checked, Caneco BT handles the co-ordination between fuse and switch.

13.3.4 Switch

U=~ For the description of the two fields, see section (15) ‘Circuit-breaker/switch co-ordination’
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14 Discrimination

14.1 Discrimination on Ik
Discrimination on Ik takes into account the whole range of overcurrents, from overload to the maximum presumed short-
circuit current.
The determination of discrimination can be obtained:
o either from manufacturers' tables: the method By tables
e or by superimposition of protection curves if they exist in the Caneco databases: the method By Curves

Dizcrimination calculation
bl ethiod
(%) From T ables ) with Curves

Curve dizcrimination with limited [k,

14.1.1 Possible discrimination results:

Nil:
no discrimination (the upstream and downstream protections both trip)

Partial:
Total discrimination up to a maximum value of overcurrent.
Beyond this limit, the discrimination becomes nil.
In which case the diagnosis will be: | < Limit

IrMg Max 1356 &4
Ik UpSkrfDwnskr 15,5 koS, 9 ko
Discrimination on Ik,
Thermal discrimination |With
RCD discrimination Mok Applicable

Total:
Discrimination for all downstream circuit over-currents, obtained by offsetting the operating curves with respect to
the current axis or by the limitation effect of the downstream protective device.

Functional:
Discrimination for overcurrents at end of the downstream trunking (the most frequent faults).

In general, to obtain discrimination other than «Nil», the ratio between the magnetic setting of the upstream protection
and that of the downstream protection must be at least 1.5.
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14.2 Discrimination by Tables

14.2.1 Conditions to be met on the Upstream and Downstream

e same manufacturer
e same catalogue year

e conditions of access to tables valid (protections with electronic tripping)

The discrimination result will be that specified in the tables.

If the table specifies a discrimination limit, and if the upstream/downstream thermal curves intersect, the thermal

discrimination result will be «Not calculated».

The discrimination on Ik will be equal to the limit indicated by the table. (see example 1).

If the upstream protection is electronic, use of the tables is only possible if the access conditions defined by the

manufacturer are present (Im setting, Inst on/off, etc.)

In the opposite case, the discrimination will be defined automatically by superimposition of the curves.

e Example 1
]

5000 { TS AR | |
\ D40 324 | |
1000 | |
1\ 1 odorao ! !
500 \ \m Y | |
100 == | |
5 ! !
N\ [EE
10
s ENE=LN I I
\ \ | |
: I
05 | |
0,085 | |
i ' '
UL [
Coam S e
4 =
0,005 bt arAm=2 ks
| Ikt A= Bl
khin £iv=3, 6k
0.0

Ik[kA)
oo 005 01 016 08 1 5 10 50

Upstream protection: DT 40 32A
Downstream protection: DT40 16A
The table provides a discrimination limit of 0.25 KA.

The thermal curves intersect and there is no thermal discrimination.

The figure below shows the Caneco BT diagnosis

If 3607 &
IrMg Max
Tk UpStr/DwnStr 8,6 kAJ8,6 kA
Discrimination on Ik I<0,25ka
~ermal discrimination Non Cale
RCD discrimination Without

atedle e | A o Fa s LAY

|< >
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14.3 Discrimination by Curves

Discrimination will be determined by superimposition of curves in the following cases:

e The selected discrimination option is «By Curves».

« No value in the tables, or the conditions of access to the tables are not met; if the discrimination option is «By
Tables».

e The manufacturers and/or the catalogue years of the upstream and downstream protections are not identical.

In this case, the diagnosis is established by a graphical analysis of short circuits according to superimposition of the
upstream and downstream curves. See example 2

With a view to optimising discrimination, it is possible to make use of the limitation capability of the downstream
protection by ticking «Discrimination by curves with lks limited» See Example 3

Dizcrmination calculation
kethod
) From T ables (%) with Curves

Curve dizcrimination with limited [k

o Example 2:

T(s)
10000

5000 H F E—— \
\\ \NS1250NMi\:ru\Dg\c 091k

1000 |

i A\ Dot NS

20 160FMicralogic 2121 EU\
100

50

01
005 — 1

0.0
0,005

I
!
\
|
|
3
\
|
i
\
|
|
|
\

{ — T
Iktam Aw=16kA
lkMin dv=7 Bk

0,001

1k[kA)
(iR 05 1 5 10 0

Analysis of the curves shows that discrimination is total because of the protection settings and the specified time on the
upstream protection (difference > 40 ms).

Caneco diagnosis: Total

1k2)3 Max 26325 A
Ikl Max 16741 A
1k2 Min 19716 &
Tkl Min 14244 &
IF 9192 A
Irtig Max 7660 &
Ik UpStr/CwnStr | 26,3 kA/26, 3 kA
Discriminiation on Ik Total
hermal discrimination | With
RCD discrimination Mot Applicable
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T(s)
10000

5000 H H—ees [
\NS12EDNMicm\ i 50910k
1000
NS

500 rologic 2.2 15\

N\ yooni

1ROk

100
50

10

E—

|
|
T HeMarAm=21
IkM s Aw=16kA
Aw=7 Bld

om
0.005

o i 1] g o g L g 1 g 1

1M

0,001 Th(kA)
50

01 05 1 38 5 10

Ik3 Max
Tk2 Max
Ikl Max

1F Max

15932 &
153795 &
11799 4
Q965 4
TkZ Min 11196 &
k1 Min 9057 &
IF 7503 A
Irtg Max 6521 A
Tk Amfaw 21,0 kaf15,9 ka

Type de sélectivité Par Courbes

Sélectivité sur Ik

Sélectivité thermique Avec

Since Caneco BT does not handle the Reflex zone of moulded-case circuit-breakers, in this case the discrimination

limit is therefore 3.84 kA (end of the curve before the Reflex zone).

e Example 3: Using the “Curve discrimination with limited Ik” option.

Dizcrimination calculation
kM ethod

14.3.1 1 - Option not checked © From Tables

(%) with Curves

Curve digcrimination waith rited [k

In this case, the calculated short-circuit

T(s)
10000

5000

"]

{ T
\\ MS=160FMicralagic 2.2 1604

N

AN

1000
500

oo

KEDH TEA

et =N

01
003
\._.______

00 ——

0,005 —tkiar =16
[Tt Av=1Tke

oo Tkhin Av=dkd,

. Tk[ké)

o 0os o1 05 1 386 10 50

values are used.

The graphical analysis shows that
discrimination is nil.

!
\

|

\

|

I Caneco diagnosis: 1<3.84kA+? Discrimination
‘ up to 3.84 KA, not handled above this value
|

|

i

\

\

|

Ik Max 11497 &
IkZ Max 9957 &
Ikl Max 7233 4
IF Max S48z &
IkZ Min 7755 A
Ikl Min 5333 A
IF 4005 &
IrMg Ma
Tk Amfay 15,9 k11,5 ka
Type de sélectivité Par Courbes
Sélectivité sur Ik
Sélectivité thermique Avec
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T[s)

14.3.2 2 - Option checked

Dizcrmination calculation
M ethod
%) From T ables

) with Curves

¥ {Curve dizcrimination with limited |k

10000
5000

=TT

aic 2 21604
|

1000
500

A\ oreons

H Tooft
\\ NER1G0FMicml

100

QUH B

N\

50

01

0.05

0m

0.005

I
B R e

IkMin Lim, &

A i,

=1.8k4

e

Ik

limits

0.0m
o0m

o0os o1

5

10

Ik(kA)
50

In this case, the limited short-circuit
values are used .

The graphical analysis shows that
discrimination is total .

Caneco diagnosis: Total

ks

I2j3Max 26375 A
Ikl Max (15741 A
k2 Min 19716 A
Ikl Min 14245 &
If 9192 &
Irig Max
Tk UpStr /OwnStr 26,3 kA /26,3 kA
Discrimination on Ik | Total
hermal discrimination | With
RCD discrimination |Not Applcable v
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14.4 Discrimination by Curves on 3 levels

Discrimination can be analysed on 3 levels by superimposition of curves.

The curve for the 3r protection is obtained by copy/paste in the «Discrimination by curves» tab
of the circuit sheet.

The «Copy curve» command in the pop-up menu of the «Discrimination by Curves» tab allows
the insertion of the graph representing the superimposition of curves in a text document, for
example in order to produce a report on discrimination.

s C_10 on MSB . .
B ssdcamdes - : - Right click on the
ey - Ao s — e
Ciave decimmaler Comfination Cabl/Prosecton Dowmatesn « discrimination by
[ ol —_— ; — curves » tab of circuit A
A NEZEHT MAD 20 | | | Sheet .
1000 | o ¥
L == =1
w0 ! { ! |l } Sk Select the « copy the
50 T 1 +f . .
g - S o NS NS TR . - circuit curve »
E s o = command.
B ) Ilslumltum:lfllm m:::‘:""‘
05 e
# Curve discrimination
e en
4 | ro
— B ' 02215 i = : e a]
| 1k IlnDcm:-h_E\l:M,‘n.w:!" g
aom
(] 05 1 5 0 1 50 AL &
o J[Ccoee J[Hee ]
&
5 108 - — : —
1 5000 | & T Oa2TEaHt ‘ L . .
" YZWHM;NB s l Right click on the «
L e E T T discrimination by
00 CEH & | I . i
. | \ N i et aanl curves » tab of circuit C
__T C Al — = \ N ! Copy graph f sheet.
10 | "aste e
= i }_ Select the « copy the
I . .
i | 1 ® Curve discrimination lﬁ CerL”t curve »
= 05 | == == = I ] 1 Limitation I3t i
5 | | Limitation Ip | | command
= 01 I LR
E oos + ‘ |
K \T‘i} |
UEIE \__________1_\__ IR
i ‘ Ik Av=5, TkA
| kMin Avel TR
'U" 0.001 T TIkA]
oo D05 01 05 1 a7 5 10 50
o =1\ T 1 : :
e \\‘N-Hgmm h | The  figure  opposite
ngg T_0010Y/001 \\I I shows.
Q‘:DH 51\ |
. iedo || |||
& \EENEEN 5] ik 20308
. NN A
’ ! |
1 | |
05 i i
o1 | |
s | I
‘ N k‘—& |
oo |
! noos lMEREm=T 3
; | Hehar =5 Tka
! 0001 IkMin Av=1,7ka ey
oot 005 01 05 1 % 10 80
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14.5 Differential Discrimination

The diagnosis of differential discrimination is done according to the following rule:
Discrimination is total if (| upstream >= 3X Lgownstream: ) [1] @nd ( t upstream —t downstream) >= 40ms [2]
e Discrimination is partial if: one of both conditions above is not met.

Discrimination is nil in all other cases
e Discrimination is not relevant if the upstream circuit has no differential.

Differential discrimination Nil

|
: 300 mA
20 ms

Partial differential discrimination

i 200 maA
20 ms

Total differential discrimination

Implantation _[Face avant | =

| ]rnplantation__[_Face avant | c

200 mA
40 m=

50 mA

=)
2l
n

| Irnplantation |Face avant [Schéma de comrande

Cicugt - T_002TDO0T  Circuit Ok

Label Yalue A
Max, lenght 21 m{cC)
B 200,0 &
STH 73,5 mm?*
(74 317,9 A
U Circuit 0,30 %
U total 2,13 %
273 Max 6055 &
B Iefanc 3307 A
2 Min 39104
Lalal 24104
If 2200 &
Irivig Max 2005 &
Tk UpSkrfDwnSty 6,5 kafs, 1 ki
Discrimination on Tk ol
Thermal discriminat Withouk
RCD discrimination 1P artial
Backup Wwithout
Path lenght am

Circust : T_002TDO0T  Circuit Ok

Label Value A
Max. lenght 21 m(CC)

200,0 &
73,5 mm?
317,94
U Circudt 0,30 %
dU total 2,13%
k273 Max B0SE A
A Bobaox 3307 A
2 fin 39104
A Iin 24104
If 2266 A
Irkfcy e 2008 &

Tk UpStr/DwnsStr 6,5 kage, 1 ka
Discrimination on Tk Mul

Thermal discriminab Wwithout

RCD discrimination Total

Backup ‘withaut

Path lenght 0m

L e |+ e

Circuit: T_002TD001  Circuit confc
Libelig waleur
Critére
Longueur Masx. 21 m{CC)

=] 200,04
STH 73,5 mm2
Iz 317,94
ol Circuit 0,30 %
ol total 2,13 %
k243 Max B056 4
Ik1 M 3307 A
k2 Min 39104
Ik1 Min 2410 4

It 2266 &
Ity bz 2008 &

Ik midy 6,5 kae, 1 kA

Sélectivité sur k
Sélectivité thermigu Sans
Sélectivité différent Totale

Aszociation Sans
L. Chemin Om v
< ¥

lupstream = 300 mA
tupstream = 30mMs
ldownstream = 300 mA
tdownstream = OMS

The two conditions
are not met

lupstream = 300 MA

tupstream = OM'S

ldownstream = 30 MA
tdownstream = 0MS

The condition [1] is met.

The condition [2] is not met.

lupstream = 300 mA
tupstream = 40Ms
ldownstream = 300 mA
tdownstream = 0MS

The two conditions
[1] and [2] are met
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15 Circuit-breaker/switch co-ordination
To enable co-ordination between circuit-breaker and switch, check ‘Fuse/circuit-breaker’ and ‘Fuse/switch’

| Calculation Protection Cables I Price [ Tracks [ Autarnatic calculation:

Protection choice

Manual @ Automatic

Discrimination calculation
i ethod
@ From Tables with Curves

Curve discrmination with rited 1k

Themmal and electrodynamic stresses and Azsociation

v Limitation effect congidered for Circuit-Breakers
v Limitation effect conzidered for Fuses

Breaking capacity calculated with Backup [Coordination] [azzociation]

wt_lglLanle-&a:Wxgmt&m_____ [n T earthing zvstem
{_':-v' Fuse- circuit-breaker & fuse - interruptu:u-r:f;

—— S

Switchies

v Verifping making capacity lem]

(:___._ v Wenfying short-berm 1k [low) ™)
15.1 General rule
Where possible, Caneco uses the circuit-breakers ﬁim
limit curves for selecting the switch. —
T
ﬁom
Hence when a fault appears in 1, switch Q2 is selected using: W
Q2 lcm > Ip peak fault in 1 (limited by Q1) o
Cl,:l TOOo
\E
Lastly, if the fault appears at point 2
Switch Q3 is selected using: 1 % -
Q3 Icm > Ip peak fault in 2 (limited by Q1) a2 heiy
%i o0
o3 i Er
2
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15.2 Application in Caneco BT

Calculation method .

If switch Q2 Icm is < n * Ik Max at the point considered 1: ;'mm
LHECORIY
Calculation of Ip peak limited, by the circuit-breaker (Q1),
at point 1
The value of Ip peak limited is displayed in the “Additional =
results” window of the circuit concerned. =
\ NT10H1

If the resulting Ip peak limited < Icm for switch Q2, this protective

device is accepted.

al L E:.;N
Icm associated = Max rms non-limited Ip in A. 534
In this case Caneco displays cascading WITH (Max rms -

non-limited Ip) in the resuLts window.

Results | Libraries

Circuit: C_001  Circuit compliant

Label Value -
Cable
Meutral 1 : E
PE or PEN

TH
Criterion :IM!! I:I.E TO_0A
Max. length L=
IB 63.0 A . e —
5TH 7.6 mm? -

m

Tk2 Max 18183 A
Tk1Max 19477 A
If Max
Tk2 Min 15163 A 2
Tk1Min 15239 A
If
IrMg Max 15163 A
Tk AmfAv 21.0 kA/21.0 kA
Discrimination Type
Discrimnation on Ik Mot calculated
ermal discrimination ‘Mot Calc I ——
ential discrimination ‘Mot Applicable
Association With [25 ka] i
4 e 3

12747 A
dU drcuit 0.00 %
dU total 0,30 % I:I.3 i ffgég
k3 Max 20936 A B

Icm: Making capacity of the switch or switch/fuse.
Ip pk: Peak current limited by the protective device or non-limited
n: crest factor
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Manufacturer’s tables method
If switch Q2 Icm is < n * [k Max at the point considered 1
0w
Calculation of Ip peak limited or non-limited, at point 1 oo
The value of Ip peak limited or non-limited is displayed in —— the
“Additional results” window of the circuit concerned..
If the resulting Ip peak limited < Icm for switch Q2, this \ [ protective
device is not valid.
It can only be accepted using co-ordination with Q1. ok
a1 oo
Icm or lcw Associated in kA = co-ordination value given by g pm the

manufacturer
In this case Caneco displays cascading WITH [lcm or Icw
Associated in kA] in the results window.

2

Results | Libraries

Circuit: C_001  Circuit compliant

Label Value o
Cable

MNeutral
FE or PEN
Criterion :IM!!
Max. length
IB 63.0 A
S5TH:7.6 mm?
IZ. 7474
dU circuit 0,00 %
dU total ‘0,30 %
Tk3 Max 20336 A
Tk2 Max 18183 A
Tkl1Max 19477 A
If Max
k2 Min 15163 A
Tk1Min 15239 A
If
IrMg Max: 151563 A
Tk AmfAv 21.0 kA/21.0 kA
Discrimination Type
Discrimnation on Ik Not calculated
iermal discrimination Mot Calc
ential discrimination :Not Applicable
Association With [25 ka]
4 e 3

m

Icm: Making capacity of the switch or switch/fuse.

iz
‘ Elg

s
%"’
B

Ip pk: Peak current limited by the protective device or non-limited

n: crest factor
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e Example: Upstream circuit-breaker NG125N 63A 4P4D
The INS63 switch handles an Icm of 15 kA and an lcw of [25 kA] in co-ordination with the upstream circuit-breaker
e et — e —— T ]

e
e —— =]
S Fy Provtecion of bosed TD_ M7
[ ey Pasctes | T Fuim Cp¥m Coipe CpOmm SO0 (SCHpmA] TEHHH Bam Beaw |
o] Bk Bkind L - E = (SR 2
L] e a = = Ho vt
UL Cmopear  Mslare - = = = A
L Aciw. Prlawe ) = = = L
kia fmpm Ersel Cpam . = = B A
rma Seimms  Malhiien s = = = -
wui ks Mmbied Caen a -] = = R
| e e Baina [IEw——— | L = = o
e Saim  Meeoei Cess | 4 = = B v
AL wicn s Eas - = = P e
LR R PRl W as =] ] (=] WP
N Cmiaeees Walarw am = = = Alad H |
Shori coril sy Desrpaded Nsimg o -mdnsion
. im [T
g g I | e b i-im Camiliepil MIS| WK
240 = T A=t 0= )00 T - £ gl
A = A Q=T =) MEA AL
B - A T Sriaca Pt bl
T T EFT - 54 l
vl AT we am
W . wl nm I
. I
[ | i
- - ol

INS63 is non-compliant, as the Icm (15 kA) < Ip peak limited or non-limited (44.09 kA)
By virtue of the co-ordination with the upstream circuit-breaker > INS63 is compliant lcw [25 kA] = Ik Av 20.99 kA

- — _—
Gt et e -
| v C_iW1 on TD_0G01 2
Saih st (Soarciad)
Upsiwam | Copus | ickinonal dosa)| 3304 1981 | Comommty | Tast | Cirvm decreneusion | Condnaion Cabin/Froiecian|
T e e
Topeh 0 chin; o el By Dol
e on ot cmicuilated
Trmedd et Mol e
L ol ol i
! Fime
nCl
.
R dhacamaafion: Hoe Apgh: shie ;o
| lom [F: T 15k4 A
R P N Y
T man {
T i P T g |
. I |
T s drm
ELink
F Fraer wimrar {F1]
wWicth L '
] - |
A FR T 000 K g d
18 ecasd et T d
0 ¥ aga o | i
Ik ol end of ek 1
I recd haaded A &
R 2% A
LA H 'u
T e |‘|l._|J..'
| . || ceeed | e

Resuls | Liais|
Circuit: C_001 Circuit compliant

Label value [+
Neutral
PE or PEN
Criterion ‘IN!!
Max. length
B 83.0A
STH 7.6 mm?
1Z:74.7A
dU drcuit 0.00 %
dU total 0.30 %
k3 Max 20996 A
k2 Max 18183 A
Tk1Max 13477 A
If Max
k2 Min 15163 A
Tk1Min 15239 A
1f
IrMg Max 15163 A
Tk Am/Av 21.0 kAf21.0 kA
Discrimination Type
Discrimnation on Tk Mot calculated
grmal discrimination Mot Cale.
ential discrimination Not Applicable
Assodiation With [25 kA]
L. chemin 0 m

[

< m 3
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15.2.1 Result Without the limitation of the circuit-breaker with co-ordination taken into account

Type Switch

td anufacturer g1l itr

Farnily INSE3

Owerrating factor 1.00

XKlcm »= |p upstream 15.0 kA w= 447 ki
alow [t) »= | FUnct. [t] 30ka[1.03) = 06kA (1.0
s#lomwith Backup 2=k Max 250 kA r= 21.0kA

15.2.2 Result With the circuit-breaker limitation with co-ordination taken into account

Type Switch

b anufacturer migl 1l itr

Farnily INSE3

Owerrating factor 1.00

s#lcm »= |p upstream limited | 15.0 k&, »= 87 ki
alow [t »= | FUnct. [t) 15.0kA (1.0 5] »= 0B kA (1.0 5]
s#lom with Backup  »= Ik Max 26.0 ks »= 21.0kA

The lcw (short-term short-circuit current) is only verified if circuit-breaker / switch co-ordination is not requested or if
there are no co-ordination tables, or no value in the table.
This verification (lcw? x t 2 | op % t op) is in addition to verifying the fuse’s Ilcm and Icu, if it is a switch fuse.

Each manufacturer gives Icw values associated with a time, but if this is not the case, according to the 947-3
standard, a value of lcw = 12*In for 1 second must be considered for the verification
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16 Schematics

16.1 Functions of the schematics

The functions of the schematics are only effective in the BOARD SINGLE-LINE DIAGRAM entry
tool in Print preview mode.

In addition to the possibilities offered by Caneco BT, like creating new styles, creating circuit blocks, creating new
symbols, etc., a number of more advanced features are also available:

Inserting associated circuits in incoming feeders

Management of parameters for associated circuits

Ground bar management

Management of terminals and their numbering

Automatic marking of circuits and components

Support of the EN 60 082 marking standard

Insertion of additional diagrams for each distribution (control, layout, cabinet front panel).
Definition of the specifications of a cabinet and print-out of the associated manufacturing sheet.
Insertion of auxiliary diagrams associated with protections Diagram

16.2 Diagram representation

16.2.1 Representation as printed (large display)
In this representation, the diagrams (circuits + associated circuits + inserted images) are displayed as at printing.

——— z T ——  The choice is made in the «Board single-
T T - line diagram ‘tab from the “Preferences»
" Y window’

btomatic Ref Marks | Print Colors | DefaultVal Direch
Save | Display | Circuit Spreadshest /

+ Circuit repregentation as &t printing

[#1]
[#]

¥ Display the fine number

3 ¥ Display Grid

=
SOURCE @

c
c2
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16.3 Insertion of associated circuits in incoming feeders

Create the associated circuit using symbols from the library and store it with the circuit blocks.
The drag-drop command allows it to be inserted in the feed.

Project Deemtrifnstion A48 |

:-'Upl.l s w0 @ -
ki Fromct: smseplef 0

i ] ] T i
3 Condhok Euwp 3 Frnsty | Linae
o Wawlamasi | | | Farskai
) Sekdiorad gocs | = " T

2 ; | D e
| r— E i | Covatn bk
T Mo ek
= [ Pt
= md M5O
| TH
5 & TAb
e @t "

Tk % |
|

Azzocisted croult inserted
by drag-drop from the
"circuit blocks"windos

Loyt |Fror parsd |

Imzoming
feeder

MR

Ll
car

16.4 Enrich the symbol text

Defining texts associated with symboils is possible in Caneco BT. ‘Text insertion’ window is used to enter a symbol
with circuit parameters.

Choose the parameters you
want to display nearby the

e symbol
2 8 S0
§ § L =
T x
Text insertion E|

Direction SeleCted parameter |S
= |||| validated (in this case, circuit
= ref. mark)

2t s |

y Imt ® E Then, set the field alignment.
TE; — = @'
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16.5 Parameter management for associated circuits

You can enter parameters corresponding to the circuit associated with a power circuit: Ref
mark, consumption, trunking characteristics, terminal wiring, terminal numbers, etc.
The window allowing these different values to be entered is displayed by double-clicking on the

associated circuit.

e Example: Lighting + BASL

Associated Circuit

Connecting circuit

@®rc_12

Fef hark
Designation
E quiprnents nurnber
Consumnption
Dewvice 1 Fef Mark
Device 1
Device 1 rating
Device 1 Paoles Nb
Dewvice 2 Ref Mark
 Device 2
_ Device 2 rating
_ Device 2 Poles Nb
Dewvice 3 Ref Mark
_Device 3
Cable Retf Mark
Cable type
Cable core
Lenagth
Inztal. method

@

AS T

OF.

|| cancel |

4|4

.

The characteristics of the
associated circuit will be defined
in the window opposite, displayed
by double-clicking on the
associated circuit
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16.6 Management of ground bar and terminals

16.6.1 Representation of ground bar and circuit terminals

Caneco BT offers the ability to draw the ground bar and circuit terminals (power circuits and
associated circuits).

It is also possible to number the circuit terminals (power circuits and associated circuits).
Insertion of the ground bar and the circuit terminals is done from the «Schematics» option of the
«Downstream» tab of a distribution sheet.

Where:
Click on the buttons on the ‘Terminals’ bar: = 4 & & O Notdisconnectabl ~
Cincuh short el ot Asnnoasted Crost g
21 TDDO1 an MSB 2
= Eoar? S larvtar Corrnirg oacud
Upwam | Cocea dain Aexaronal | Conmty [ Tei & T00e
e chimmnigorn Lot e Vit Dierttrnsm
S| Prshwrion | UPE. [ i | iris | Sehirnsne | gnon — Catcorn ="
= 5
i innlalsfion maitod
M o B i [
L-:::J-rir-; e i o o ‘]
Caze
. ' e
. Seuiral
-l o pows cucL - i o s b o B i gt v APy
Vol o o coakodatod cocuy [ammocisted) b Bl Cafimn caoty-pecion on e e b Sl Canliotiinrs L]
- - P T— TP a———— Wiring on fevmminal block r
Ol g Wi Fweiia r L
Tormmial bock =]
Hesmad Termmnal renbars
Tarmnal Typa Mo BaCOseCE v |
l- Tersmd et I Edtaen T [
Tormwread rowa Ackcliteonal dengnaten
Tipmmarsaly N' Taxt §
Tt 2
Tawt A
L ooe || Cocal

o w

h

afr i
T

']
Eoyl

: #

SOURCH
TO1
Ad_wi
ECL#A
= E L H]

The terminals will be drawn if options are checked (1).

The earth bar will be drawn if the option is checked (2).

The terminals on the associated circuits will be drawn if options are checked (3).

Associated circuit wired on terminal block.

Terminals + earth (5)

The circuit does not include a PE conductor: only the terminals are shown (not the earth) (6).
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16.6.2 Terminal block management

A terminal block is assumed to be infinite. The following technologies are available:
Switchable or non-switchable terminals

The default terminal type and the maximum cross-sections on terminals can be defined in the
«Schematics» tab of the «Distribution» sheet

Circuit terminals with cross-sections greater than the maximum are not drawn

The incoming feeder can also be brought to terminals and terminal numbers allocated to it.

Bushar tiunking system || 1k/dU || Impedances | Currents | Schematic | Temperature

[ Diawing N°

Drawing M far the actual
wiring syztem printing

Terminals on power circuits v Diraw the earth bar on single-line diagram v

Terminals on no calculated circuits [associated) Max cables cross-section on teminals il g

Teminals on PE v Type of default terminal O Mot diseonnectat ¥

Lo
& Disconnectable

Terminalz type : O Mot diseonnectat ¥

Terminal name : 1 ¥

Terminals M*:

1 2 3 4 5 6 A
o \ £ e E gpao T 4pan
2 ‘ 1804 B3 A B3A
3P0 |
3 1284 |
) ‘ :
s \
™
b /—'}l 400 ‘
‘ a0 mm? 16 mm? 16 mm?
7 \
8 e —- —— - fr—-—-
[ e
: \
- = am Ny BN v
& B

For this circuit, the terminals are not drawn since the cross-section is > 35 mm2
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16.7 Numbering terminals

16.7.1 Numbering power circuit terminals
Manually from the ‘Additional data’ tab on the power circuits sheet.

Select the number of the terminal
block in the «Terminal block name»
field.

Specify here the terminal numbers in
the «Terminal number» field

Manually from the associated circuits sheet.

Teminal blocks 0
Teminals N° 1
Terminals type

E|Terminals

Wiring on terminals v

Terminal fixing

Terminal block name bb

Terminal numbers 58

Murber of additional terminals 1]

Terminals type Mol disconnectabls
-

Mat disconnectable

From version 5.4 onwards, you have the possibility of assigning several different Terminal Block Names within the

same cabinet

Terminal name for lighting
Terminal name for socket outlets, etc.

E|Terminals
Wiring on kerminals

Terminal fising

Terminal block name bhy
Terminal numbers

Mumber of additional terminals bb

- Mew berminal block. ..
Terminals twpe

Automatically using the «Marking» command in the «Options» menu

Rename [§|

Tools | Windows 2

Global balancing
7:] Power reguirement Chrl+B
2 Modification indexes. ..

Lock project r
|§ Marking. ..

Manufackurers files

2

Ctrl+3

1) Database
Chrl+Y

&

Skyles. ..
Edit library 2

Caneco Dessin

¢ 4

Calculation kaal »

Preferences, ., Chrl+G

o
Lo

Calculation Options,..  ChelHK
Field categories
Prinking docurments models »

Language choice »

Apply again naming rules for

[] Circuits ref marks

[] Busbars ref marks

[ &szociated circits ref marks
[ Distributions ref marks

[] Equipment ref marks

[] Cables ref marks

[ Protective devices ref marks

[ Terminalz ref marks

[ Select all ] [ Unzelect all

Extended :
(#) For active distibution

() For all distiibutions

Do not rename the locked elements

’ Autornatic Fef Marks .. ]

Cloze

The position of the terminal numbers can be defined from the «Board single-line diagram» tab of

the «Preferences» window.
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Dizplay reference marks according to EM B00B2 standard

Terminal block Ref Mark pozition ;
) nat visible

(% on the left of the symbal

3 an the right of the symbal

Teminal Ref Mark position :

() not visible

() Undemeath the Fief Marks terminals
() Coupled ta the Ref Marks terminals
) an the left of the spmbal

) an the right of the symbal

The prefix of the terminal block (1) ref marks can be defined from the «Board single-line diagram» tab of
the «Preferences» window

Preferences [Document1]

==

‘ Save I Display Circuit Spreadsheet I Board Single-line Diagram | Network. single-line | Tla:ks‘

Circui

Circui

Fuse

St

Temi
black:

Autornatic Ref Marks ‘ Frint

[ Obiects ref mark |

MNurnber of caracters for E
the suffix

Cables :

Equipments

I [ Equipments ref mark |

switch, fuse :

Thermal relay

| Colowrs | Default Values | Directaries I ‘warhings and remarks ‘

A/ K

Boards and transformers : TD_

Busbar Trunking Systems : CEF_

b : C

Busbar: SJB_
Associated circuits : AS_

Styles : STY_

Identical to
circuit ref. Mark

v |dentical to
circuit ref. Mark

t-breaker Q Currently used method :
Cantactar and others (remate o N” according to the: line of the circuit
contral switch, time-delay switch]

disconnector, Fuse

h. disconnector

x| [n[a] (2

inal

Enter after the active
distribution name

Enter after the active
distribution name

[ Change marking method.

Default options [

0k | [ conce |[ Hem |

The «Advanced» button allows you to select the terminal management options.

Terminal narme :

Termninals MN°

ok |

[ Cancel

bb
k|

-

| [P——r——— ™) Terminals forced after circuit calculation
[ Incoming terminal |
¥| Terminal block. optimization, uze all terminalz N -
¥| Check the terminal forcing box, after calculation Teminals tpe Mot disconnectable| *
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Example of terminal block marking and terminal numbering.

& ] B T ] B &

= W2 x 2 B : Terminal numbering

: 4

Terminal block marking

16.7.2 Numbering associated circuit terminals

The number of terminals for an associated circuit is calculated as follows:

N=n1+n2

Where:

n1 is the number of conductor resulting from Caneco BT'’s interpretation of the number of conductor of the
connecting cable you have defined in the window. If you have defined a 2x1.5 cable for the connection with a wall-
mounted P/B within the installation, Caneco BT deduces that n1 = 2 (as many terminals as there are conductors). If
you have written 5G1.5, Caneco BT deduces from this n1 = 4 + 1 PE conductor which will be connected to the
earth bar, possibly with intermediate terminals, depending on terminal option you have selected.

n2 is the number of additional terminals defined in the associated circuit window.
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Automatic Marking

The «Marking» command in the «Options» menu
displays the «Rename» window.

The window allows automatic marking of:

Circuits
Equipment
Protection devices
Terminals

Various options allow the user to define the
operation of the «Rename» function.

Rename

Apply again naming rules for

[ Circuits ref marks
[ Bushars ref marks

[ Distributions ref marks
[ Equipment ref marks

[ Cables ref marks

Terminals ref marks

[ &ssociated circuits ref marks

Pratective devices ref marks

[ seketal | |

Unselect all

Extended :
(%) Far active distribLtion
() For all distributions

Automatic Ref Marks ..

Do not rename the locked elements

I Rename l’

The «Automatic ref marks» button activates the automatic prefix definition window

Save Display Eilcui!Spleadsheel Bo:ard Sin_gle-hne Diag_rfam 1 N_etyvork s\ng\e_-line | Tracks

| Automatic Ref Marks | Print | Colows | Defaul Values | Diecloiies | Warmings and remarks
Number of caracters for 1=
the suffix xd
Boards and transformers 1B_T
Bushar Trunking Spstems [BTs
o Enter after the active
Gty - distribution name
Bushar : A
: . Enter after the active
Associated circuits BE_ distribution rame
Styles : STV
Identical to
Eslee ¥ Grout 1ef. Mark
i : |dentical to
Equipments : ¥ circuit ref. Mark
Cicuit breaker B Currently used methad
Ghrtaittinandihers herole 2 H* according b the lins of the circuit
Co
contral switch, time-delay switch]
Fuge disconnector, Fuse =
T I Change marking method...
Switch, disconnector SD
Thermal relay TR
Teminal TB Advanced.
L
Diefault options [ aK ] [ Cancel ] [ Help J

«Equipment ref marks» section:

Allows you to define prefixes for each type of
equipment.

Default prefixes comply with the EN 60 082
marking standard

The «Change method of marking» button
activates the «Equipment marking method»
window to allow a marking method to be
selected (see next page).

Object ref marks» section»:

Defines the prefixes for different objects
Various options are available to enhance object

marking.

The «Advanced» button activates the

«Advanced

circuit prefixes» window to enable prefixes to be
customised for each type of equipment

Advenced prefixes for circuits

¥ Use a different prefix for each type of equipment

Advanced prefizes

Muotor - I Board

3 Busbar trunking
Socket: S A
Lighting : L Capacitor :
Heating : H Transformer :
Misc 1l Bushar :

B
BTS
c
T
El
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16.8 Methods for marking equipment:

This is where a marking method is selected.
The zone on the right shows a diagram associated with the selected marking method.

Device marking methods:

Chaice al the malking methad for malenials

ﬁ_ﬁ
Method
L= 5 c

|
. b : 9
() N° accoedng to the Ine of the circut a2 oA a3
(03 H® accoedng bo the Ine of the probsctve device ﬁ

(W reflecting bhe besiachy ol the installation
(3 W relleching the hsiaichy ol the installation 1 level i

(N accoeding to the ine of e dieplay

Marking in accordance
with EN 60 052

| v

| o ] l Cancel |

The «Display ref marks in accordance with EN 60 082» option in the «Board single-line diagram» tab of
the «Preferences» window prefixes with a (-) sign the equipment ref marks according to the EN 60 082
Standard.

Dizplay reference marks accarding to EM B0082 standard

Terminal block Ref Mark position : Terminal Ref Mark pogition :
) nat visible @ not visible
() Undemeath the Fef Marks terminalz
(%) on the laft of the symbol ) Coupled o the Ref Marks terminals
) ) an the left of the symbal
() on the right of the symbaol ) on the right of the symbol

Example of automatic equipment marking
2 E] 4 ] -]

7 8 I~
4
© Jg win
oz

. = % X 1

23 F e oy E D o ML o M R
g 15 Y 08 1048
4 s W e »
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Equipment ref marks can be entered manually from the «Additional data» tab of the circuit sheet.

e 1: Ref mark device 1
e 2: Ref mark device 2
e 3: Ref mark device 3

B [aarcard]

| {uren decnranaton B Comrdnaton | Leomratrean.
Upmesn | Cooa oty | pgrrineay | Covemty. | Tens

| Fled k.
Fintpcanos s b d b Toahyomncies Eleciec 2011 /EM BIEMIT -2 E il

My probecion: devece 1EnG 154

Wi b s o phoit Lol ooy
M OnDe 108

Dt T paiad

[rer— - =
| [ To0010nMsE a 1
¥

[rrnpe——T e (T " |
| A Canmpory iegmed AN v
2] IIIFEI‘_i el
E Dewen 7 Arsocisbed contrel
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16.9 Specifying the distribution enclosure

The characteristics of a distribution enclosure can be defined in the «Specifications» tab of the

«Board» sheet.

Upstresm | Circuit Addtional | Additional results _ Conformity I Tewts |
Curve digcrimination Coordination Cable/Pratection i Downstieam
| Board | UPS | Ik/dU | Impedances | Curents | 5chematic | Tamperatura! Specifications ‘
[ C. I
L t brand Imposed to CCTR -~
[l Cabinet metal sheets - - 1
Colowr | According to CCTR
Enclosure tppe According to CCTR &
bd aterial According to CCTR
Pasition tural N
Sizes H | D By selection | 0 mm | O ram 0 mm
Tranzpart separation 0 mm
Agpect [[EC 604331, EN 60433-1) zb
B Indenes
Index [P 1
Index K. il
Service coeflicient 3
Plinth
Cables sheath No
B Door v
Hinge Left
Lock Standard
= Englaving. -
Label Engraved
Outgoing ref b ark. Label colour v
Canduit ref Mark, v i
Default options | =

The user can then print a manufacturing form for each cabinet.

The choice to print the manufacturing form is made from the «Board single-line diagram
parameters» which is opened by clicking the «Details» button associated with the single-line

diagram in the «Document» tab of the «Print manager» window.

Hrinting manager

e
Documents | Falders || Translation |

Documents :

Conformity sheet
Conformity sheet 4c
Parametrers shest
Board single-line contr
Board Single Line Site
Board Single Line Sitel
Board Single Line b ai
Board Single Line ind
Board Single Line ind

EEEEEEEEEEER

' = Caleulstion sheet Distribution A
[EelMELR LY Board single-line diagram parameters @ -

{} z} Composition :
D efinition-

Print settings

When there are not outlets in the distibution
| Prirt a page

| Replace equipment symbols by default symbol
Associaked documents
[%] Print & production sheet for the cabinet before each distibution

|Cabinet production sheet T |

IANCE ]

Board Single Line Caly [General drawing -
Organize. .. Ok l I Eancel | Details...
[ Cloze ] [ Help l
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The following illustration shows the «cabinet manufacturing form» as it will be printed..

CABINET PRODUCTION SHEET

Ref rmark:  MSB Designztion:

Localisation:

Froject Mum. | NeDiagrarm:

Praoject:

Metwork
MetworkTH Ik Cabinet - Ik3Max H: 21021 & k1 I'.'Ii.n NA9513 A Currert: M Q02,35 A
Voltage: 400 I3 Max 5: IkA Mim 5: 5
Equiprnert brand: Imposed o CCTP
hlsc:
Cab. metal sheets

Calor: According to CCTP Mz

Type: According to CCTP Mz

Index: According to CCTP Mz

Pozition: At ground lewel Transport separation: O

Size: By selection H: 0 W D:0 Azpect:Zb

IF: 01 IK: 01 Service coefficient 313

Additionals: 1nith Eaze Cables sheath Mo
with Dioor HingelLeft lock:Standard hfisc

IDENTIFICATION Engrawved
with Conduit
B Outgoing Tab Color Outgaing Tab: Lacation: with Flastrons
niith Cell
Mizc
without Envelope carries plan Power bregk:Frontal by A UL and transported on terminals
Connection

Supply: By the top

JCable Outgoing:

According ta CCTP

[Teermninals:

Without

Fositi origitho ut

Layout Bbr horizortal Top

i rou it- br embier:

Inzide control

Lawout equiprnent: Froposed
Locatian: According to Drawinf Wires O Outgaing O Equiprnent
Earth: Oterrninals O Cormnrnutatar \Bar B Indifferant
iring: O Strand O Conduit B Indifferant
Buskbar &hase Splitter O Folybloc O Matticlip O5plitter Bl Indifferent
Others
JRespect of CCTP: “ves Date: Ref Mark:
0 =heet of manufacture present to close properly to the board
MNotices:
|
! Gablre | produclon shee 1IASE
IE_C)GO | FROJECTH |
REeRTSe . Soowe [ e Bt aan] DRAWNEN b
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16.10 Insertion of additional diagrams for each distribution

The following additional diagrams can be associated with each distribution:

e Cabinet layout

e Front panel of cabinet

e  Control diagram

These diagrams can be created in formats such as DWG, wmf, etc.

The files containing the diagrams must have a name identical to the distribution ref mark
followed by a suffix corresponding on the type of diagram to be inserted (_FAV, IMP or _SCH).
They must be saved in the same folder as the project.

e Example of a control diagram in DWG format associated with TD1 distribution panel

Corwes 81 5.1.1 | ETMOSCIT 347 | | ent AL SHTLOS 04 9101 41K

The «Edit» command opens a diagram in the default editor (e.g. AutoCAD)
The «New» command opens a drawing editor to create the required diagram.
The «Reload file» allows an image to be updated.

The «File name format» command opens a window for defining the composition of a file name and
the file extension.
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File name

File name composition

alm 2

MHame : Extenzion
[dist] SCH | |

.k

| ok | | cancsl | ik

The additional diagram to be printed is made from the «Board single-line diagram parameters»
which is opened by clicking the «Details» button associated with the single-line diagram in the
«Documenty» tab of the «Print manager» window.

Dacuments | Folders | Translation |

Composition -
[ Definition =

Documents - {} {} |
pas

B = Caloulation sheet Distribution

=R LE Ry Board single-line diagram parameters [z| |
- Confarmity sheet

) Print settings
“w Conformity sheet 4c N
‘wihen there are not outlets in the distribution

Parametrers sheet i
|| Print a page

. Board single-line contr]

. Board Single Line Site| [ 1 Replace equipment symbals by default symbal

EEEmEE e

- Board Single Line Site} ococisted documents

Brariaigne el [¥] Print & production sheet for the cahinet before each distibution

- Board Single Line Mai

. Board Single Line indl |Cabinet production shest |-

v Board Single Line in
Board Single Line ind
Board Single Line Cab)

[%] Print an image document after each distribution

Hew [

Organize... Details...
|
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16.11 Inserting additional diagrams associated with protections
A library of additional diagrams representing auxiliary contacts is available from the «Additional

diagrams» tab of the library.

_ Hesults: Libraries |
11
) || QU p— _
wlg|2|5 1T T . 1
3|5|5 BN 1. EA
B B RN

The additional diagrams may be in DWG or wmf format and are found in the following folder:
C:\Documents and Settings\All Users\Application Data\ALPI\Caneco BT\5.4\ENG\Schema

An additional diagram is inserted by drag and drop using the «Board single-line diagram» entry tool.

" RAcauk:| Lvainr

LI TR E Ciapmats Siylent
m ;'_' F Lacus blocks

< Addtord dogms |
1]

i Wil

'

cation | Face avant | scr

-

i

|1
ES)

T
Ea | R
2 - Eo

¥
4 ]

Additional diagrams have an attribute to specify the sheet in the control diagram where their

wiring will be represented.
This information is defined in the «Text 8» field of the «Circuit sheet text» tab (see below).

':'._,.‘, The sheet number is
- entered in the Text 8
L field
:; FOLID #

[ floc 4o cucuits AutoCAD® ]

Pl dha Bdse: AutsCADD

Result obtained
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| Mesuds| Lovan-

] E]
| Moauds| Levaw- |
i Syl
1 £ Catnith 51 T |
I - Lacus biock e |
I oF 5D 5 Addionel daoeams
£ -
'Il'_ A
X

wevk B

7 kil
| iy
I foka _.i T W
: o
__: :!FIP‘EI ;
‘I i Kl | Rl
| % | A3l =
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17 Printing

17.1 General

Caneco BT produces documents or folders according to standard or customizable models.

7o customize printing content
you must use the Printing Models / Documents Models or Printing Models/Folders commands from the Tools menu.

To run printing,
Vous devez vous servir des commandes figurant dans le menu Fichier:
o Page setup
e Preview + Button « Setup »
o Print

or from Tool Bar: Buttons « Preview « (1) or « Page Setup « (2) or « Configure » (3)

o
&7 Canece-BT 5.4.0 { SBTRO11-5499 ) - [Document3] -

Lﬂ File Edit Di pphies Distnbution  Circu Is Windows 2
SH| % 44 NEs & 9.
a;j ::1 lormal Suppl x. . | M5B * 53 a8 _ + + g

You can set the printing parameters in the following window:

Page setup - W m— — - ==
Paper Distrbution to print Folders and documerts
Size (A4 210257 mm) =) @A 21 Prelminary study folder ~
Source [Sélection magasin auto - O Select 1 Studies folder
=21 SUPPLY 121 Control folder |
Preview Margins o lE MR S I‘;egal\lDdogurgin‘tjllon 3
etailled bord folder
STANDEY L
Top 424 = D 2 Project folder
i e Flyleaf
Eottom: 0 Folos it
Lok e network graphic
- ’ Network single-fine 44 Nomall
Right 0 Metwark single-line Ad Standby
Metwark single line A3 Normal
Parameters Network single line 42
Metwark single line 41
Printing language Anglais (Reyaume-Lni) - Hetwork single ne AD
| Document date 0/12/2011 B+ gz;:;f:;;?'ehmm
= Al |
Flan or document e
Number
| Title page
[ Print one folder by distribution List of folios: I
[ Puter.. | [0k [ camcel |[Pevew.. |[ hHep |
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17.1.1 Print setup
Caneco BT enables various document editing modes:

Global editing of given folder content (see Folders models)

Distribution to print

Folders and documents

@ Al Preliminary study folder -
() Select Studies folder
=] Control folder L

Leqal Docurmentation
detailed bord folder
Praject falder

Flyleaf

Foalios list

network graphic

Metwark single-line 44 Nomall
Metwark single-ine A4 Standby
Metwork. single line 43 Nomal
Metwark single line A2
Metwork. single line &1

Metwark single line A0
Metwork single line A0+

Supply sheet -

| o e e Yl e ] [ Y A

il 2

17.1.2 Editing a folder for selected distributions

.

b

: [Ropal »

Folders and documents

Preliminary study folder ~
Studie= Falder

Control folder

Legal Documentation

Fluleaf

Folios list

Metvsork Graph

Fetwark zingle line &4 Maormal
Metwork. single line A4 Standby
M etwork =ingle line 43 Mormal
Metwork single line A2
Metvsork. single line A1

M etwark zingle line A0

Supply zheest

Calculation shest 1o
Calculation sheet distribution
Calculation sheet 3 circuits

T )

- Select the folder to edit
and Documentsy.

- Select «All» option
in the zone

- Select the folder to edit
in the window « Folders
and Documents ».

- Click on option «
Select « in the zone
Distributions to print «

- Select the distributions
to print in the tree
structure.

1999w Calmulatinn sheet 4 circoaiks ey
>
[ Urndao ] [ Frinter ... ] [ Prewiew ... ]
17.1.3 Editing a document type
Page setup E‘
Paper Foldrs and documents
Siee A4 (2105 237 ) ¥ | ['3 Preliminay study foldes ~ .
Source Sélection magasin auto v || 3 Studies foider - Select the document to edit
21 Cortrol folder H H
Fncs: s L o in the window « Folders and
@A Flyleat
O e Documents ».
8 SOURCE Network Graph
"""""" B (5 WsB Network single e &4 Nomal s . .
¥ @ D1 ettt il e Stardy - Select distributions to edit.
Network single line 43 Nomal
Network single line 42
Network. singls line A1
[ Print one folder by distribution Netwark single fine A0
Supply shest
Margins Parameters Caloulation sheet Tc
Top: 124 P \ Caloulation shest distribution
- tininglanglage | Andlais oy B Caloulation shest 3 cirouts
Bottom: |0 Document date 3011241999 v [E] Calruation sheet 4 circaits o
Plan or document
Lefti - ae Number
Right: [0
0k ][ Unde | [ Finer.. | [ Freview..
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17.1.4 Editing a folder by distribution

Page setup

Paper
Size a4 210 297 ) |
Source | Sélection magasin auta a |
Preview Distributions o print

Oal

©Gelect

B SO0URCE

=R MSE
v DE1

[ Print ane folder by distibution
Margiris Parameters
Top Frinting language Analais (Royat v
Bottom : D Document date 3041241999 v
Left: (424 | Plan or document 1

Folders and documents

123 Preliminary study folder ~
1 Studies folder

2 Cantrol falder

13 Legal Documentation

[B] Fiyleat

Folios list

MNetwork Graph B
Netwark single line A4 Mormal
Metwork single ine 44 Standby
Network gingle line 43 Mormal
Netwark single ine A2
Netwark single ine 41

MNetwark single line A0

Supply sheet

Calculation sheet 1
Caleulation sheet distribution
Calculation shest 3 circuits

[E] Calrulation sheet 4 circuits

|

Caneco BT enables to edit a
folder by distribution. Editing
will have as many folders as
selected distributions.

17.2 Documents models

This command of Option menu is used to work with documents models given, personalise documents models

(Customisation Pack).

A document model is a model which characterizes a printed document: presentation, content...

The command opens the following window:

Printing manager.

i Folders | Translation |

Documents : @ 4} Composition :
@|Flyleaf |“ D efinition I
Folios st e Ll —
| Metwork Graph Type @ Flylef ".
Metwark single line A4 Mormal Oriertation =] 'Landscape [+
Metwork single line 44 Standby i
E Metwark single line A3 Marmal Ealit 2 SRR
E Metwark single line A2 Background Pagedg.inf [Flyleaf] hal 3‘
E Metwark single line A1
E Metwork single line A0
g Supply sheet
g Calculation sheet 1o
g Calculation sheet distribution
g Calculation sheet 3 circuits v
[ Mew l [ Delete ]
Cloze ] ’ Help
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17.2.1 Composition
Configures the selected or created mode.

Definition topic

Name: Name of the document model used to select it for printing.
Type: This is the document printing type

The different types are:
N° | Document type N° | Document type
1 Flyleaf 14 Nomenclature
2 | List of folios 15 Power requirement
3 | Supply 16 Distribution tree
4 | Circuits 17 Tracks
5 |Boards 18 Discrimination
6 | Transformers 19 Compliance
8 | Busbar trunking [ 20 Curve I°t
system
9 | Sheets
10 |General single-line
diagram
11 | Board Single-line
Diagram
12 | Text File
13 |Image File

Orientation: Portrait or landscape
Folio background: Choice of the Folio background.

17.2.2 Details button
To choose the document setup.

Board composition

Mormenclature

Cables

Protections

¥ | Equipments

Homenclature | Fields | Sheet | Borders

Azzociated circuit cables

Agzzociated circuit Devices

Bushar trunking systems

Board compasition based on E quiprients Marmenclature type fields
Total
() For the project
) By distibution
Separator
Ok, ] l Cancel
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17.3 Print settings

17.3.1 Caneco BT offers the following printing possibilities: The possibility of creating ‘text’
document templates in enriched ‘rtf’ (rich text format) format.
This is the exchange format for word-processing applications. Word lets you save document in rtf. This format
saves text enhancement features, including in particular customization of fonts and colours.

17.3.2 The possibility of creating ‘image’ document templates in ‘dxf’ format
This format is the exchange format for AutoCAD as well as for vector drawing applications.
AutoCAD lets you save document in dxf, which respects the idea of image blocks and layers. Only users with the
“Import/export” Pack are able to save a Caneco BT document or folder in dxf.

17.3.3 Printing one folder per distribution

Define a number for each distribution

Insert empty folios

Insert page breaks

Choose the folio numbering from a start value (this lets you add documents in front of the Caneco folder).

17.4 Folder templates

This command of Tools menu (Tools / Print templates / Folder templates) allows to manage and customize the

folder templates.
A folder template is a template which differentiates a printed folder. It is set by the list of document templates

making it up.

Printing manager EJ
| Documents | Folders Translation |
Folders list : Folder composition: Preliminary study folder
Folders name T & Documents included: T & svaileble Documents:

Preliminary study folder | @lFlyleaf ‘ E ‘Fly\eaf ~

Studies folder Folios list [£F] Folios list

Contral folder Metwork single line A4 Nomal <= E Metwork Graph

Legal Documentation Supply sheet E Metwark single ine 44 Mormal

Calculation sheet 4 circuits b} E Metwork single line A4 Standhy
Power requirement E Metwark single ine 43 Mormal
E Metwork single line 42
E Metwork single ine 41
E Metwork single line 40
E‘ Supply sheet
Calculation shest 1c
Calculation sheet distribution
Calculation sheet 3 circuits
Mew Calculation sheet 4 circuits
[
i v

In the active window, you can choose (in the left side) the folder template you want to modify. You may also create
(or delete) a template using the New (or Delete) command.

The content of a folder is set choosing the available document templates in the right side of the screen and putting
them on the central zone, using the slide - release control.
To remove a document from the folder, choose it and click on the trash can icon.

To change the order of a document in a folder, select it and then use Up and Down arrows on the top central zone
of the screen.
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17.5 Printing language

This function is operational if International Pack is present.

Printing manager.

Mew language : Filter on fields :
! v | [Aifields v
Tranzlated languages List of 1368 fields to tranzlate
i-.aIEiﬁand Allemagne
| &nglaiz [Faoyaume-Lini
| Espagnal [traditionnel]
|F i [F
":Iiir;?a[usté“;?nw] Fields name |Field Wwhording Pozzible values List Lo
End T
Aboutizzant End
Affaire Froject
AffCanecod0n Caneco 400 project Mo
Yes
AffCanecolight Caneco Light project MHa
ez
AfficheRep Dizplay Ref Mark Mo
es
AffPri Price Mo
Yes
Afh ame Froject
AideConteste Help
AjusterCols Adjust Colomnz F!

Claze l [ : Help

17.6 Documents with external files

For any printing document with an image file (in wmf, dxf, bmp, jpg format) or text (txt, rtf) it is necessary to set the
link between this template and the external file. You can see and modify this link in the « project specific
documents » of the project tree. To set this link, click-right on the file — link which you attach, for this project, to the
Caneco BT document or folder templatel, and use the « Replace file » command.

In the example below, you can see the «Chassis plan» document template used in «Decree of 10 October 2000»
folder template. Caneco BT notify that the external file is missing (document template is not attached to any other
external file).

In this example, you can see a « premises plan with earthing system » document linked to an external file called
« track » and whose access path is indicated at right.

Additional documents for printing i
List of folders x| Document tile File File Type Pres.. | Path Size
i) Praject: example2Ma | (] Genersl diawing Pavilon.wmi Image WMF Yes  C:\Documents and Setfings\All Users.. 533 Ko

B3 Syrbols lbrary Glossary Glossayy Canec...  Fomat RTF Yes  C\Doouments and Setfings\dll Users..  243Ko

Uwmi Image WM Ye:  CADocuments and Setingshall Users..  105Ko

@ Manutacturers fil | == Open

i A:;'” 2E ‘”:'s VRN o . ical specil..  Fomat ATF Yes  CADocuments and Settingshall Users. 13 Ko

=2 tional docun Replace il

@ Board single-ne Disglay R

inde
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18 Import / Export

Caneco BT offers import and export functions for text and graphics
The commands are accessible from the «File» option in the main menu

Emmsmgssrmg— [Documentl] a _

Edit Display 5Supplies Distribution Circuits  Tools Windows 2

New.. = I =
Open... Ctrl+ 0O - +
- [N
Save Ctrl+5 arcLit Al styles

Save as... v]H'IDDZ

Save a model E

Import/Export k Text... |
Preview Graphic...

Print... Ctrl+P Layout... |
Page setup..

18.1 Graphic export (Import/Export Pack)

Folders and documents

Distributions to be exported

Preliminary study folder

Studies folder

Control folder

Legal D'ocumentation

detailled bord folder

Project folder

network graphic

Metwork single-ine 44 Nomall
Metwork single-ine A4 Standby
Metwork single line 43 Narmal
Metwork single line A2
Metwork zingle line 41
Metwork single line A0
Metwork single line A0+
Supply sheet

Calculation sheet T circuit

o e o 7L Y o | e Y

Calculation sheet Distribution

2| | @a
() Selection

=] SUPPLY
(e Mse

m,

Export extent :
@ Al pages
) Selected pages

Documents parameters

Language : Anglais [Royaume-L +

The graphic export function enables

Caneco BT documents to be exported
in wmf or DXF format.

Various options are available for
defining the export parameters.

The name of a document to be

exported must be preceded by an Export
prefix

Documents will be exported to a folder

The method for creating DXF files can
be selected in the section named DXF

Date: 03sn2s2012 [Eih
e 2 Document defined in the Folder field.
Filer
lMetaf\Ies [ wmal] -
Erport prefis :
Document]_
Folder : . . .
CAUserstdin\Documents\Canecay ﬂ fl Ie co nflg u ratlo n
[& Ok I [ Cancel ] [ Help J

The export format can be defined in the «File» field

Selection of distributions concerned by the
export of documents

Digtributions to be exported

File g
) Selection
Autocad F14 DF [7.dsf) e O SOURCE
E|Metafiles [ wrmf] B[ & MsB
Enhenced Metafiles [ emf &
T ™ DE_T
Autocad B14 [*.d
BT DBE_2
I T 20
I DB_3
E STAMDEY
R 34 DR 7 2t
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Expart extent :

& s
) Selected pages Folios layout @

Chooze folio layout:
Documents parameters 1
- () Optimized [the same number of rows and columns)

Language Anglaiz (Rovaume-L w
D >2/04/2009 = ) I rows [all folios are laid out on only a row)
Crawing or Document ) In columns 3
Murnber :
DxF file setup

() Create a file per folio [ ok, ] [ Cancel

() Create a file per distribution

(%) Create anly a file for all folios
Folios prezentation

@ spread out O stacked [:]

Different export options can be selected

Caneco BT creates files according to the options selected. You can then modify them using a
suitable editor (e.g. AutoCAD for DXF files).

When creating a single file for all the sheets, the user can select the presentation and layout of
the sheets.

it is advisable to:
- create a special layer for the additions, so as to avoid modifying the original
Caneco BT layers
- previously allocate the space necessary in Caneco for the diagram additions
- Tothis end, you can use blank pages function in Caneco BT.

0 If you wish to complete the Caneco BT diagrams using AutoCAD or another DXF editor,

18.1.1 Export a single sheet

A single sheet can also be exported
This requires you to display the print preview for the sheet to be exported. Then request the
export of the sheet in DXF format, using the pop-up menu activated by a right click:

T e M GEE - L3 Setup Dacument &} Print Margins Clase
Modification I
HETWORK NSB nsh
Earth.Syst. | n | T T T
Vokage 400 v
DISTRIBUTIO
Normal | S0URCE
Upstream
standby
Ref Mark =
Désignation
Wormar | shnany
linstalled [ 11573%
I Total A
5 S 3
1k3 max 1A
Ik1 max =LA .
dU max [k
FefWak__/Cable [SOURCE 7 SOURCE ' T ] ) v e} r cg
Equipment Ref Mak | MSE [XEE] DB 1 DB 2 DB 3
[=
S |oesignation
=]
€ I Tc 1 [a00Kva 1| aookve 1 [ 1004 1 [soa 1| 1502 1| 10KvAR
© Fsupel Mommal Hoimal Homal Hoimal Hoimal Nomal
Upstr. BB
Tupe [install__[XLPE [31 ALPE [ 51 PRC [13 PRC |KE] PRC K] [
Length [Core 10m [Copper 10m [ Copper 25 m | Copper 30 m[_Copper 20 m | Coppet I
hax protL 122 m @1y 25 m (Ch 118 m(Ch I
dU Total 032% 032 % 078 % 0,89 % 0.64% NoxtPage
Cable BN XAy XA EZATY 450+555 5625 455 .
Neutral 2 ed Last page
PE/PEN eparated | 240 1%za0 1528
Harmonics rate Setup
= |3 Iz SI7ETA | 57737 A [ 00004 [ 414214 [S000% [7535 A 150,004 [ 167 I I
= [kiMax  [WeMin _ Jogss7 a [ 119404 [sogsva [ 114304 |15o95 4 [7396A [g199a [4d856 A n1z0 4 | Ba  Print Chrl+p T I
S [kt Min B A [ 1149017 A & 1114401 A 5992 A 54036 A |3372A | 9312 A 248 A | 60T | |
Loial Total tal Save as a WMF Windows metafile
n NSG30N NSEI0N NSATBON NSATBON SAB0N Save as DXF
pe STRZISE STRZISE TM100D TME3D M160D
Rating  [iiTh/N 630 A [572.00 630 A [572.00 100 A [ 100,00 63 A [&=.00 60 A [ 160,00 25 A [ z2.00 [ |
= | iitga 57800 57800 | 1250.0 | 16000 | 12500 [ =000 | |
[} [T [igmax |40 me oA 40 ms. IEEY 14503 A 2810 A | 5029 A [ Z789 A | |
& INd Cont, Basis Prot Basis Frot Basz ot Basiz Frot Basiz Fot Basis Frot
o ot Toelayb [0 [Oms [Ome [Ome [Oms [Oms I T
Fhase distribution 123 123 123 123 123 123
I OG o example2-hd_MNormal Standby_DB BS C15100 RGIE Certificates
PROJECT: rin
H 1
Entreprise Board Single Line Maintenance 8 cir MSB ind HMODIFICATIONS DEAWING: s
Dats : 3001201999 Standard | IEC364-01 - 5
Flle : exampk -Homal Stidy_DE_VS3AFR BALPICAKEC 531 ALPICampktFR 21
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18.2 Text export (Import/Export Pack)

The export text function allows the user to export project data in various text formats.

ImportfExport Configuration
Configuration :
Defmition
Mame: TEST
ASTH Transker

Models : o

() Basiz Export
8 Baziz Import
TEST | Typa:

CSW Transtes
Excel Transher
HTML Trarsfes
SUB ML Tranafer

Impatt £ Expart template j =

X

Transtert direction
Types of text
format supportecd

Boards and fransformers

Buzha bunking syslems

Tracks

Calculation parameters

| Mew Delete |

Directony:  L\Caneco 5 IWARENG 531

|
| Execute | i Translate |

Organize. ..

+ Ciicuts H.

Specity the name of
the output file

| Detaits. |

18.2.1 Procedure:

. Define the export format in the «Type» field

ONO AR WN =

Transfer Options

Language | [GEHENTE
Lists MHumerical
Taking into account azsociated cincuits

ASCH Transfer
Fields separators

(#) Tab
() Comma

with title line () Semi-column

2 Mizc

Text identifier : "

. Tick «Export» in the «Transfer direction» area

. Tick the data to be exported in the «Concerned data» area

. Specify the file name(s) to be associated with the data

. The «Details» button gives access to the setting window for export files

. Validate the «Transfer options» window after defining the transfer options.
. Activate the «Execute» command to create the export files

. Create an export template using the command «New»

E zpagnal [traditionnel]
Francaiz [France]
I.talie.n_ [ItEIie]

Languange |[EREE

Lists MHumerical x

Select «Literals» to enter item
names

in the Lists field instead of a
number

indicating their position in the list.

Example: Conductors scrolling

field — the

content 3P + N + PE is the 2nd in

the list.
Conductors 3F+M+PE |~

3P+PE A

Type: P
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18.3 Text import (Import/Export Pack)

The import text function allows Caneco BT to take account of modifications made in the

exchange file (e.g. xIs).

This gives valuable flexibility in cases where the user wishes to enter the circuits for a project
directly in Excel (modification, addition and deletion of circuits).

Importing the Excel file will apply the necessary updates in the project which is active in Caneco
BT ( the data imported must of course correspond to the active project)

Select the
impart template

Import/Export Co

Moddels
¢ Basiz Export
# Basiz Impost
[TEST |
[ Mewr | | D elete |
[ Enecute | l Trarslate ]
Procedure:

ONO AR WN -

Configuration ;
Definition

Mame: TEST

Tye: [Excei Tronstes

Concemed data

General Informabon

Supplies

Boards and ransformers

Buzha hurking gystams:
w Ciicuts

Tracks

Calculation parameters

Selection the
Import option

Hame_File -

Diractone  L\Caneco 5 3WARENG 5.3.1

. Open the project concerned by the data import
. Activate the Import Text command
. Select the required import template
. Tick «Import» in the «Transfer direction» area
. The «Details» button gives access to the setting window for import conditions
. Tick the desired import options (creation of new circuits, etc.)

. Validate the «Transfer options» window after defining the transfer options.

. Activate the «Execute» command to update the data for the active project.

Transfer Options E|
Transfer Optiong,
Mew elements creation Language Iruter'uaticuna -
Delete not ransfered elements Listz Numerical - |
| Taking into account associated circuits
Excel Transter
With title line:
Text identifier : "
Transfered fields
Records Livailable fields Selected fields
[Circuits | | [AN fields A [T abémant A
=+ Circuit RepCir
i+ Protective device Cansommation
[+ Cable Longueur
[+ Equipment | Jdbfsmant
[+ Results MadeCir
# Miscellaneous | TypFlecepteur
& All fields (next) ~| <] |ProtCalire

Clase

Tranzfert direction

) Export

%) Import

Details.. |
Cloze

Tick the desired update options

Define the data to be imported
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19 Warnings and remarks

19.1 Generalities on warnings and remarks

This chapter concerns warnings and remarks produced by Caneco BT.

Warnings and remarks have been identified for easier use. The identifier is made up of one letter followed by
figures:

. .. general warnings concerning system or Caneco BT
.. warnings concerning source supply

.. warnings concerning circuits (cable and protection)

.. warnings concerning boards

100"

Warnings and remarks generated by Caneco BT may be:
saved in the calculation report:

= SUPPLY ~
- SUPPLY Check Group Factor (622)
Documentl
Calculation done on 07/01/2008 10:56:11 3

or shown in a dialog box after you have typed a data entry or a calculation.
Example:

MSE=C_00z2:
Circuit consumption compulsary (C108)

Lok J[ b |

You can personalise these possibilities by means of Preferences command in «Tools» menu:

Preferences &3
Save | Display | Circuit Spreadsheet | Board Singledine Diagram | Metwork singledine | Tracks

Automaic Fief Marks | Piint | Colors | DefaultValues | Directories || Wainings and remarks

¥ Display report

[ Warnings display

' Edit warrings in the report

Warrings validstion

Default options ok [ Camcel | [ Hep
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19.2 Editing of calculation report

Calculation report is a file which fills itself automatically with the data resulting from the last calculations made.
If the file becomes too large Caneco BT will ask you to either save it or erase it.

You may print the report at any time. To do so, put your cursor in the part reserved for report. Click the mouse right
button to see the following contextual menu:

X Delts file

& print Chrl+P |

Reach circuit F

A Help on remark
SUPPLY| .
- SUPPLY Check Group Factor (622

Documentl v

e Click «Reach circuit» to see the circuit sheet
Click «Help on remark» to see a help bubble corresponding to the message

19.3 List of warnings and remarks, and suggested remedies

19.3.1 General warnings concerning the system or Caneco BT

S1: Manufacturers directory not found.
Caneco cannot find the manufacturers directory where the manufacturers’ files are stored. This directory is
normally Caneco BT’s BASE sub-directory, the Caneco installation directory. Check it is there, and if not, re-install
Caneco.

S2: File format error saving no.?
Project file write error.

S4: File read error.
The file is not recognized by CANECO. Wrong format: check that it is indeed a project file.

S6. Impossible to write changes.
File access is denied: check it is not open in another application.

S7: Invalid manufacturers directory
Attention, it is imperative that the manufacturers’ file directory is located below your application.

S8 No manufacturer type file
Check the contents of the CFG directory.

S9: Too many manufacturer type files
You have reached the maximum number of manufacturers’ files of the same type.

S10: Impossible... You do not have this module available.
Check in the ‘Help’ menu under the option ‘About’ to see if the module/pack concerned is validated.

S11: Standards file (* NRM) not found
The standards file has been deleted in the CFG directory.

S12: Delete report file?
If you answer ‘Yes’, the modifications written into the report file will be deleted. If you want to keep these
comments, you can print or save this data in a text file (editable using a word-processor for Windows).
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S13: The report file is getting large. Delete the file?
When you perform an automatic calculation of your whole project, the ‘Print report’ option saves a file
name_project.rap in the working directory. This file is limited to 64 kB. CANECO asks if you want to delete it or
keep it. If you keep it, the most recent modifications will not be saved.

S14: Dongle not found. Unable to continue.
Check that your dongle is properly plugged in to the parallel port on your computer. If your printer is connected,
check that its power is on. Contact ALPI to check if your dongle is in the correct format.

S15: No clock available. Quit an application that is running.
The number of clocks available in Windows has been exceeded. Quit an application in order to free up a clock.

S16: File ? empty or does not exist. Select another file.
You are trying to use a file that has not been declared in CANECOQO’s parameters (usually a manufacturer’s file).

S17: CANECO has detected a change in format. Convert the project.
You have saved your project using an older version of CANECO. The program proposes converting the project to
the new format (recommended).

S18: The file is already open
You are trying to open the same file twice (sharing violation). Warnings and comments about the supply.

S19: Standards file (* NRM)
The standards file does not contain the standard selected. Check the project parameters and the installation of the
application.

19.3.2 Warnings concerning the supply

G1: Calculation impossible, power not in accordance with standard
Change the power of your supply (which does not correspond to the values of the selected file), or opt to determine
the characteristics of your supply by Ucc for transformers or by X’ and Xo for alternators.

G2: This length may possibly compromise the following calculation
The magnitude of the length may require a protective device upstream of the cable instead of downstream. Check
that the voltage drop is not excessive; if it is, override the conductor cross-sections to higher values.

G3: The connection cannot be calculated because of the overridden values
Calculation is prevented by an inconsistency in the overridden values.
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G4.: Working current too high, the Cross-section cannot be calculated
The current of your supply is too great for Caneco to be able to calculate the connection to it. Try a connection
using a busbar trunking system.

G5: Override the number of conductors first

G6: Override values contradict data
Identify and correct the inconsistency between the override values and the data.

G7: only the TT earthing system makes it possible to accept this data
You are entering data that is contradictory with the earthing system being used.

G8: Override cross-section too small
The override cross-section you have entered will not carry the permanent current of your supply. Modify your
override value or correct your supply.

G9: Override neutral cross-section too small or calculation not programmed
Modify your override values for the number of neutral conductor and their cross-sections.

G10: Non-standardized cross-section
Modify the cross-section you have entered, as it does not appear in the file of standardized cross-sections.

G12: Cable not in catalogue (price = 0in the price standard)
The cable selected by Caneco has a zero price in the *.PRX price file in the manufacturers’ file selection window
(first command on the ‘Options’ menu). This may indicate that the cable is not listed in the supplier’s catalogue.

G13: Current too high for the busbar trunking systems on file
Check in the busbar trunking system file if there are any busbar trunking systems with a rated current higher than
the load current of your supply. Where applicable, add the missing item to this file or try with another
manufacturer’s file.

G14: The selected busbar trunking system will not withstand the electrodynamic forces.
Override the type of busbar trunking system chosen.

G15: No check is performed for non-standard busbar trunking systems.
The busbar trunking system you have imposed is not in the busbar trunking system file.

G17: The calculation does not take the imbalances between conductors into account
You are advised to add a permitted current reduction factor for the cables in order to allow for the adverse current
distribution between the different conductor on each phase. See “Standard calculations / high-current circuits —
parallel conductors” section.

G18: Supply from electricity company. You must specify this in the supply type

G19: Supply file to be defined

G20: Transformer Ukr (%) to be defined

G21.: Selection impossible... Ref mark reserved for the supply
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G22: Check the proximity factor
The proximity factor proposed by Caneco corresponds to the installation method on the cable tray. Modify this
factor in accordance with the indications given in the “Warnings and comments about circuits” help section.

G23: One or more supply parameters have been modified.
You must calculate the supply in order to be able to calculate the project circuits.

19.3.3 Warnings concerning circuits (cable and protective device)

C2: Upstream magnetic trip set too high
The short-circuit currents are too low to operate the magnetic trip on the circuit-breaker protecting your circuit.
Reduce this setting or increase the conductor cross-sections.

C3: This ref. mark is already in use for another circuit
Change this ref. mark, as Caneco does not allow two identical ref. marks.

C4: Operating current too high, impossible to calculate the cross-section
The program only calculates cable connections if there are no more than 6 conductors per phase and if the cross-
section does not exceed 800 mm>.
Check your data, then correct if necessary by:
» Changing to a busbar trunking system.
» Changing the parameters affecting the cable conductivity (factors, installation method, etc.)

C5: Situation not handled, modify or override values where necessary

C6: Override values contradict data
Cancel the overridden conductors (neutral or PE) that are not included in your connection, or modify the contents of
your circuit.

C7: The upstream switchboard conductors do not allow this choice
Check (and correct if necessary) that the upstream circuit of the upstream distribution (switchboard or busbar
trunking system) does indeed have the necessary conductors: Neutral, PE, or 3-phase, or modify the conductors
for the circuit you are working on.

C8: Upstream circuit not identified, cannot calculate
Check the existence or validity of the circuit powering the active distribution.

C9: Upstream board not identified, impossible to calculate
Check the existence of the upstream board and the cable feeding it (upstream circuit).

C10: Short-circuit protection is provided by the overload protective device.
In the configuration window (‘Options’ menu, ‘Cross-sections’ command), you have opted for the circuit-breaker not
to be tripped as a matter of course on Ik Min. Your circuit-breaker’'s magnetic trip does not trip when a short-circuit
occurs at far end of the circuit (Ik Min). See “Standard calculations / Short-circuit protection / protection by circuit-
breaker” section.

C11: Operating current or breaking capacity too high for the type of protective device
The type of protective device you have selected does not offer equipment with the current or breaking capacity
required. If you have selected a modular circuit-breaker (curve B or C), select a general-purpose circuit-breaker.
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C12: Out of calculation (voltage drop condition)
The voltage drop condition gives a cross-section greater than 800 mm? and a number of conductors greater than 6.
This usually means there is an error: you are imposing on your circuit a maximum voltage drop that it is not able to
obtain, either because this value is too low, or because the upstream voltage drop is too great. In the latter case,
recalculate this upstream circuit, imposing on it a lower maximum voltage drop or overriding the cross-section
value.

C13: Non-standardized override rating, impossible to calculate
Modify this rating or override the thermal and magnetic trip settings.

C14.: No discrimination table with this choice of manufacturer
The (general-purpose and modular) circuit-breaker filenames shown in the window called up by the ‘Manufacturers’
files’ command from the ‘Options’ menu do not have discrimination tables. The manufacturers’ files must be from
the same year.

C15: Short-circuit protection override forbidden
Case of a g1 fuse: as the rating of the overload protective device is the same as that of the short-circuit protective
device, by convention, only the former is allowed.
Case of a modular circuit-breaker (curves B, C, and D):
As the magnetic trips for these devices are set by manufacture, you are not allowed to override these values. You
are allowed to override only the thermal trip value (rating, in this case).

C16: Out of calculation (personnel protection condition)
See “Standard calculations / Indirect contact protection” section.
The fault current If (phase/PE) at far end of your circuit is not high enough to trip your protective device within the
time required by the standard.
You can correct this problem:
Whatever the protective device:
By choosing for protecting personnel against indirect contact: a differential protective device, protection by SPEB
(Supplementary Protective Equipotential Bonding) or by overall protective equipotential bonding of exposed
conductive parts.
If your protective device is a general-purpose circuit-breaker:
By selecting a circuit-breaker with a low magnetic trip setting
If your protective device is a curve C or D circuit-breaker:
By selecting a curve B circuit-breaker

C17: Override obligatory

C18: The data entered is contradictory
Override values are present that contradict the options selected.

C19: The cable insulation cannot withstand the ambient temperature you have selected
Modify the temperature factor.

C20: Delete use of neutral override or revert to 3-phase.
CZ21: Protective device /terminal equipment combination inadvisable

Change the type of protective device, taking account of the type of terminal equipment in your circuit.
C22: Add the PE or select protective equipotential bonding of exposed conductive parts

Absence of a PE is only acceptable if the ground of the terminal equipment you are powering is connected,
independently of the cable connection, to an overall equipotential system.
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C23: Provision to be made for additional mechanical cable protection
This remark concerns A05 VV-U cables when installed underground.
Change the cable type, installation method, or make provision for additional mechanical protection.

C24: Neutral-free IT earthing system appears to contradict the presence of the neutral
Delete the neutral or correct the earthing system of your supply.

C25: The PEN conductor may only be used with the TN earthing system
Your connection has a PEN conductor, which is prohibited in TT or IT earthing systems.

C26: Replace the neutral by a PEN conductor, or opt for separate neutral and earth
Above 10 mm?, the PE and neutral must be separate.

C27: Consumption unit not allowed for this type of terminal equipment
Choose a different consumption unit, e.g. kW for indicating the mechanical power of a motor.

C28: Single-core 1000 RVFV cables not allowed

C29: Cable not in catalogue (aluminium cross-section too small)
Select copper as the conductor core.

C30: Cable not in catalogue (max. cross-section for AO5VV-U cables: 25 mm?2)
This type of conductor does not exist in cross-sections above 25 mm?2.

C31: Cable not in catalogue (max. cross-section for multicore cables: 240 mm?)
Multicore cable become very hard to use above 120 mm?2. Change to single-core cables.

C32: Cable not in catalogue (max. cross-section for HO7RN-F cables: 95 mm?)

C33: Invalid override of number of neutral conductors
Perform calculation, releasing the override on the neutral conductors.

C34: Cables ex-catalogue, price calculated based on standard
Your override corresponds to a non-standard cable. The price has been calculated anyway, but corresponds to the
calculated cable and not the override cable.

C35: In order to reduce the SPE, we have adopted a lower magnetic trip value
The cross-section of the PE can be reduced using this choice of equipment.

C36: In order to reduce the SPE, select and over-rated C/B with a low magnetic trip value
SPE is the cross-section of the PE. The program has selected a low magnetic trip for the general-purpose circuit-
breaker
If you don’t want the automatic choice of a low magnetic trip in order to reduce this cross-section, change the
“Choice of low magnetic trip” parameter (‘Protective devices’ command from ‘Options’ menu).

C37: In order to avoid increasing the cross-section, we have adopted a low magnetic trip value
See “Standard calculations / Indirect contact protection” section.
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C38: Supplementary Protective Equipotential Bonding obligatory
Your cable does not have a PE. Select SPEB or introduce a separate earth (select Multi + E).

C39: In order to reduce the phase cross-section, select a circuit-breaker with a low magnetic trip
A low magnetic trip exists in this range of circuit-breakers and will make it possible to reduce the cross-section of
the phase.

C40: The cross-section or type of cable requires the neutral to be separated
Above 10 mm?, the PEN must be replaced by a separate neutral and PE.

C41: It is forbidden to protect or disconnect the PEN
In a TNC earthing system, select a 3P3D trip unit.

C42: In IT, the neutral must be protected if there is no differential device.
Delete the neutral use override you have carried out.

C43: PE cross-section too small
The PE conductor’s thermal stress is exceeded. Override the cross-section of this conductor or make provision for
an additional protective device.

C44. The override on the number of neutral conductors is in conflict with its use

C45: To reduce the neutral, change to single-core or separate the PE

C46: Out of calculation (short-circuit)
The conductor heating condition following a short-circuit gives a cross-section greater than 800 mm? with a number
of conductors greater than 6.
See “Standard calculations / Indirect contact protection” section.
If your protective device is a circuit-breaker, try to reduce the magnetic trip setting, so it will trip on a min. short-
circuit at far end of the circuit.

C47: 30 mA differential device mandatory
For power outlet circuits, differential protection is mandatory. Fit this differential device, set to a maximum of 30 mA,
either in the circuit under consideration, or in a circuit upstream (sub-busbars powering the power outlets).

C48: Override neutral cross-section too small
The neutral conductor’s thermal stress is exceeded. Override the cross-section of this conductor.

C49: Override cross-section too small
The operating current is too high. Check your data.

C51: Error, unknown protective device
Delete your override, correct the name of this protective device, or override the thermal and magnetic settings. This
protective device is not known in the range selected.
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C52: Selecting a curve B circuit-breaker might reduce your cross-section
The short-circuit currents (IkMin or ID) are not high enough to trip your circuit-breaker’'s magnetic trip. Caneco has
therefore increased the cross-section to achieve this tripping. Select a curve B circuit-breaker is this is possible and
verify if this reduces your cross-section.
Choosing an SPEB or protective equipotential bonding of exposed conductive parts may also be advised, if the
criterion for determining your cable is “IC” (protection against indirect contact).

C53: This rating appears too high for a modular circuit-breaker
Opt for a general purpose circuit-breaker.

C54: The cross-section is non-standard

C55: Very unfavourable calculation criterion!!
Remember that the program calculates the phase cross-section (and number of conductors) according to 4 criteria:
* Overload condition (IN). This determines a minimum STH cross-section to carry the maximum continuous current
liable to not trip the protective device.
* Voltage drop (DU criterion)
* Human protection against indirect contact (IC criterion)
* Heating of the conductor following a short-circuit (SC criterion)
The cross-section adopted is that for the most unfavourable criterion.
If this differs by more than 2 cross-sections from the most unfavourable of the other criteria, message C55 appears.
You must then interpret the results so as to obtain, if possible, a reduction of the cross-section due to this criterion.

C56: Check if the protective device is suitable for this type of terminal equipment
In the case of an LV/LV transformer or a capacitor, the protective device rating has been chosen using an
approximate over-rating factor. You must check this value in accordance with the exact characteristics of your
terminal equipment.

C57: Error in indicating the location of one of the circuit destinations
The geographic location you have entered for your circuit (or for the switchboard feeding it) is not in the list of
geographic locations defined in the routings (source and destination of the runs).

C58: Non-standard motor power Enter its consumption in amps.

Caneco accepts that the consumption for a motor circuit is entered in kW. This consumption is deemed to be a
mechanical power. In order to deduce from this the corresponding operating current, Caneco looks for this power in
the standard powers file (default: CANECO.STD). If this power is not in the file, Caneco refuses to calculate and
obliges you to define the consumption in amps.

C59: Override the number of conductors first

An overridden cross-section can only be valid if the number of conductors is also overridden.

C60: Overriding the no. of PE or neutral conductors is not allowed for multi, unless the no. of phase
conductors is also overridden
Change to single-core cables or override the number of phase conductors.

C61: Override phase conductor cross-section first

C62: Cables coming from a busbar trunking system do not accept help with bill of quantities
The geographic location entered for your circuit does not enable Caneco to deduce how long it is. The cable trays
feeding this circuit will not take this length into account either.
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C63: Protection is obligatory for cables coming from abusbar trunking system
Caneco’s calculation module does not let you design a case where there is no protective device on a circuit feeding
a busbar trunking system.

C64: Check that the max. C/B operating time is less than 20 ms
The cable selected by the program will only carry the maximum short-circuit current (thermal stress) at the far end
of the circuit if it lasts less than the time shown. The operating time for the circuit-breaker indicated by Caneco is
longer than this value. This exceptional case usually corresponds to short, low cross-section circuits connected to a
switchboard with a high short-circuit current capacity.
In this case, you can:
« override the phase conductor cross-section to the suggested figure,
« opt for a fuse,
« increase the length of the cable to reduce the Ik values.
In certain (rare) cases, the personnel protection condition may be the reason for this message. In this instance, the
problem can be solved by choosing a differential device or an LES.

C65: The ‘Poles’ information has been changed from “Uni /Multi” to multi-pole or single-pole
Your override and the “Uni / Multi” information led to ambiguity as to the nature of the cable. The program has
resolved this ambiguity by changing the information to single-pole or multi-pole.

C66: The connection includes an unlisted cable
One of the cables selected by the program is not listed in the catalogue (its price is zero in the price standard).
* Where applicable, replace the zero price in the cable price file.
» Where necessary, modify the minimum or maximum cross-sections in the cable cross-section file.

C67: We have selected a COPPER cable and changed the conductor core information to COPPER
Caneco has taken into account the minimum value for aluminium cables which is given in the window called up
using the ‘Cables’ command from the ‘Options’ menu.

C68: No circuit-breaker with adequate breaking capacity

This case usually corresponds to a modular circuit-breaker (curves B, C, or D) installed in a switchboard with a high
short-circuit current capacity.

Opt for a general purpose circuit-breaker or a fuse.

C69: This data is not listed

C70: The calculation does not take the imbalances between conductors into account
The number of conductors per phase is greater than 3. In this event, the current in each phase is not shared evenly
between the different conductors. In any one phase, certain conductors carry a current greater than 1B divided by
the number of conductors per phase. You must allow for this mutual inductance phenomenon by entering a
reduction factor for the permitted current (Caneco’s KD miscellaneous factor). For 4 conductors, take KD as around
0.8.

C71: For conductors > 3 = override the no. of conductors and the Ph, N, and PE cross-sections

C72: Are you selecting a low magnetic trip value in order to reduce the phase cross-section?
The choice of a low magnetic trip value should makes it possible to reduce the phase conductor cross-section. Do
not select a low magnetic trip value for circuits subject to a high inrush current (motor, LV/LV transformer,
capacitor).
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C73: Are you selecting a low magnetic trip value in order to reduce the PE cross-section?
The choice of a low magnetic trip value should makes it possible to reduce the PE cross-section. Do not select a
low magnetic trip value for circuits subject to a high inrush current (motor, LV/LV transformer, capacitor).

C74: Destination not found
The geographic location you have entered for your circuit (or for the switchboard feeding it) is not in the list of
geographic locations defined in the routings (source and destination of the runs). Modify the location entered or add
it to the routing list.

C75: The calculation does not take the imbalances between conductors into account
Above three conductors per phase, the currents are not shared evenly between the each conductor. To allow for
this imbalance, reduce the proximity factor by at least 20 %.

C76: Unknown cable type!
The cable type entered for your circuit is not in the cable type file for your project (*.CBL). This error usual arises
when you have imported from an external application.
Modify the cable type for your circuit, or add it to the cable list in the cable cross-section file.

Cr77: Apply modifications to existing circuits?
The configuration modification you've just made may affect some existing circuits. If you answer “Yes”, Caneco will
regard all the circuits affected by the modification as “to be recalculated”. Hence you will then have to recalculate
these circuits, which may lead to significant modifications.
Answer “No” if you want your modification to only affect new circuits.

C78: Cable type file not found
The cable type file is missing, show in the window called up by the “Manufacturers’ files” command from the
‘Options’ menu. By default, this file is CANECO.CBL and is located in the CFG sub-directory of the directory where
CANECO is installed.

C79: Busbars ref mark already exists
Sub-busbars in the same switchboard have the same ref. mark. Modify the ref. mark.

C80: Incorrect installation method
The installation method indicated in your circuit does not appear in the list of installation methods associated with
the standard. This error arises from:
* an error importing data from an external application,
« a change to the standard for the project.
In this event, Caneco automatically replaces the incorrect installation method by the one shown in the window
called up by the ‘Preferences’ command in the ‘Options’ menu. Modify the latter in order to automatically replace
any installation method not complying with the calculation standard with the one you want.
Before making any changes, check that the calculation standard shown in the supply window is indeed the one you
want.
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C81: Zero discrimination with the upstream
There is a risk of tripping of the upstream device if a high short-circuit current flows in the circuit in question. For
this situation not to exist,
IrMagnUpstream must > 1/5 IrMagnDownstream.
You have 3 possibilities for correcting this anomaly:
* Increase the upstream magnetic trip setting, if necessary by overriding the type of protective device.

* Carry out time-dependent discrimination by adding a time delay to the magnetic trip or the short-delay protective
device.
* Override the setting of the magnetic trip for the current circuit to a more reliable value.

C82: No thermal discrimination over and above the setting of the upstream thermal trip
If your circuit carries an occasional overload, this fault may cause the upstream circuit’s protective device to trip
before the current circuit’s protective device trips.
The probability of this type of failure is very low. To correct this, increase the upstream circuit’'s thermal trip setting
or over-rate its protective device.

C83: Zero differential discrimination
In the event of a Phase—PE fault, there is a risk that the upstream circuit’s protective device will trip before the
current circuit’s protective device trips.
To correct this, you can modify the upstream circuit protection:
« increase the setting of its differential protective device,
« or eliminate its differential protective device,
* or add a time delay to its differential protective device (type ‘S’ differential or time-delay differential relay).
You can also take action on the current circuit’'s protective device:
* reduce the setting of its differential protective device,
* or add a differential protective device, if it doesn’t already have one.

C84: Attention, the starting voltage drop is greater than 15 %
This case concerns motors. A voltage drop greater than 15 % risks causing the motor to fail to start.
« Override the phase conductor cross-section to a higher value
* Possibly select a type of starter that limits the starting current.

C85: Do you want to select a single-core cable?

C86: Selected cross-section within a tolerance of X % lower than the calculated cross-section.
The standard you are using allows you to select a cross-section with a permitted current X % lower than the
theoretical cross-section calculated, according to the overload condition.
See User Manual / Standard calculations / Overload condition.
You can remove this tolerance by modifying the corresponding information in the window called up by the ‘Cables’
command in the ‘Options’ menu.

C87: Check the proximity factor (KN), taking into account the no. of conductors / phase
The proximity factor for your circuit must take into account the fact that your circuit includes several cables per
phase. In this instance, the standard considers that there are as many circuits (the number to be taken into
consideration when determining the proximity factor) as there are conductors per phase in parallel.

C88: Program cross-section search error
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C89: Attention. available power is negative!
The current distribution (switchboard or busbar trunking system) does not have a high enough permitted current.
See User Manual / Power requirement.
» Check the simultaneity factor for this distribution
« If necessary, increase the current of the circuit feeding your distribution (this value defines the permitted current in
the distribution).

C90: No cascading table with this choice of manufacturer
The (general-purpose and modular) circuit-breaker filenames shown in the window called up by the ‘Manufacturers’
files’ command from the ‘Options’ menu do not have cascading tables.

C91. Error in circuit, to be deleted
This circuit has not been saved correctly. We advise you to delete it. If there are any circuits connected
downstream, use copy/paste to save them.

C92: Nonexistent circuit block
Circuit block does not exist in the list.

C93: Enter new name for diagram template

C94: This circuit block already exists in the list.
Modify circuit block name

C95: Maximum number of circuit blocks reached
You cannot create any more new circuit blocks.

C96: Impossible to insert associated circuits without a base circuit
You can insert a maximum of nine circuits associated with a single main circuit. An associated circuit has to be
attached to a base circuit.

C97: Delete the circuits coming from this busbar?
Deleting this circuit feeding a sub-busbar will lead to the circuits it feeds being deleted too.
If you do not want this to happen, use the table to modify the busbar upstream of these circuits, then delete the
current circuit.

C98: Circuit XXXX already exists
Modify the ref. mark of your current circuit. Ref. marks are unique.

C99: The upstream voltage drop is ignored from this transformer onwards
Caneco’s voltage drop calculations ignore the voltage drop upstream of the transformer.

C100: Protective conductor cross-section to be checked
Check that the Spo cross-section is adequately sized.

C101: Style XXXX already exists!
Modify the ref. of your current style.

C102: Problem with this project!
Some sub-busbar circuits are looped within the same distribution. Check the circuits interconnections.
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C103: The switchboard ref. mark does not exist

C104. Looped switchboards

C105: System library read error

C106: Consumption of circuit is obligatory
Enter a consumption in amps, kW, kVA, or in the form of a standard power.

C107: Delete the circuits fed from the downstream distribution first
Deleting a distribution means the circuits fed from it will be deleted too.

C108: Impossible to create a busbar trunking system circuit on this distribution
It is not possible to create a busbar trunking system downstream of a Standby supply. The upstream circuit must be
N or N+S

C109: You are not allowed to create a transformer circuit from this distribution
It is not possible to create a low-voltage transformer downstream of a Standby supply only. The upstream circuit
must be N or N+S

C110: Impossible to redirect the Standby

Several switchboards are fed with N and S separately. Look for the Standby circuits feeding these switchboards
and redirect them.

C111: Impossible to redirect the Standby
Look for circuit XXXX and redirect it.

C112: Switchboard XXXX contains circuits
Delete these or redirect the Standby from them.

C113: Risks of looping
Caneco does not calculate looped networks.

C114. Upstream switchboard forbidden

C115: Inconsistency on downstream switchboard. The Standby circuit feeding the switchboard has
been deleted.

C116: Inconsistency on downstream switchboard. Delete the Standby circuit feeding the switchboard.

C117: File not found for specified cable.
The cable type file is missing, shown in the window called up by the “Manufacturers’ files” command from the
‘Options’ menu. By default, this file is CANECO.CBL and is located in the CFG sub-directory of the directory where
CANECO is installed.

C118: Unsuitable protective device

C119: Risk of tripping when circuit is closed (start-up, ignition)
The circuit-breaker’'s magnetic trip setting is too low to avoid a risk of tripping when the circuit is powered up.
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C120: Switchboard prohibited in Standby mode
You cannot connect your Standby supply to this switchboard because of an incompatibility in:
* voltage
« earthing system
* contents
Check and where necessary modify the values for your Standby supply or for the Normal feed circuit to the
switchboard you want to back up. It may be necessary to insert an LV/LV transformer in order to modify the
earthing system.

C121: Transformer prohibited in Standby mode
It is not possible to connect a transformer in Standby alone.

C122: Busbar trunking system prohibited in Standby mode
It is not possible to connect a busbar trunking system in Standby alone.

C123: Unauthorized type of protective device
Your version or your licence does not allow you to use this type of protective device. Please choose a different type
of protective device for this circuit.

K1 The busbar trunking system requires the neutral and PE to be separated
Change the busbar trunking system to 3P+N+PE.

K2: Error in busbar trunking system, to be deleted
Impossible to read the information about the trunking system. Delete this circuit then create it again.

K3: This ref. mark is already in use for another busbar trunking system
Attention, each ref. mark is unique, change the ref. mark for this busbar trunking system.

K4.: Busbar trunking system length is zero!
Fill in this length. Click on the button downstream of the circuit feeding the busbar trunking system. The default
length is 0 m.

Kb Distance from origin > length of busbar trunking system
The value you have quoted is the length between the origin of the busbar trunking system and the point where your
circuit fed by this busbar trunking system is connected. Hence at most it is the same as the length of the busbar
trunking system.

K6. Distance greater than the length of the busbar trunking system!
Check the connection distance from the origin, or the length of the busbar trunking system.

K12: Operating current too high for the type of busbar trunking system
Your current is too high or the file you are using does not include a busbar trunking system of a sufficient rating.

K15: The upstream circuit conductors do not allow this choice
Change the content of the cable or of the busbar trunking system.

K16. The busbar trunking systems in the catalogue do not allow this choice

K21: Out of calculation: cable neutral thermal stress
The neutral of the circuit feeding your busbar trunking system cannot carry the maximum single-phase short-circuit
current, at the input to the busbar trunking system Override the cable’s neutral or phase cross-section to a higher
value.
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K22: Out of calculation: cable PE thermal stress
The PE of the circuit feeding your busbar trunking system cannot carry the maximum phase—PE short-circuit
current (ID), at the input to the busbar trunking system Override the cable’s PE or phase cross-section to a higher
value.

K23: Out of calculation. cable Phase thermal stress
The phase conductor of the circuit feeding your busbar trunking system cannot carry the maximum 3-phase short-
circuit current, at the input to the busbar trunking system Override the cable’s phase conductor cross-section to a
higher value.

K24: Out of calculation: BBTS neutral thermal stress
The neutral of your busbar trunking system cannot carry the maximum single-phase short-circuit current, at the
input to the busbar trunking system Override to change the type of busbar trunking system, or try to reduce the
short-circuit current.

K25: Out of calculation: BBTS PE thermal stress
The PE of your busbar trunking system cannot carry the maximum phase-PE short-circuit current (ID), at the input
to the busbar trunking system. Override to change the type of busbar trunking system, or try to reduce the short-
circuit current.

K26. Out of calculation: BBTS Phase thermal stress
The phase conductor of your busbar trunking system cannot carry the maximum 3-phase short-circuit current, at
the input to the busbar trunking system Override to change the type of busbar trunking system, or try to reduce the
short-circuit current.

K28 Out of calculation: personnel protection
The impedance of the Phase—PE fault loop is too high to ensure personnel are protected from indirect contact.
Where necessary, increase the cable’s PE and phase conductors, or try to provide personnel protection using a
differential device or SPEB, or overall equipotentiality.

K29: Out of calculation: magnetic trip set too high (neutral)
The impedance of the Phase-Neutral fault loop is too high to ensure the magnetic unit will trip.
Where necessary, increase the cable’s neutral and phase conductors, or adjust your magnetic trip to a lower value,
or select a circuit-breaker with a low magnetic trip value.

K30: Out of calculation: magnetic trip set too high (PE)
Your magnetic trip unit does not provide adequate breaking to protect your PE.

K31 Out of calculation: magnetic trip set too high (Phase)
Your magnetic trip unit does not provide adequate breaking to protect your Phase conductor.

K32: Out of calculation: electrodynamic stress
The peak current calculation exceeds the Ik value laid down by the manufacturer. Check if the circuit-breaker is
limiting the energy (limit curves)

19.3.4 Warnings concerning switchboards

71: Error in switchboard, to be deleted
The switchboard has been saved incorrectly, delete the circuit feeding it.

72: Downstream switchboard incorrect, as fed from two different earthing systems.
This switchboard is connected by 2 circuits with different earthing systems. If this involves a transformer circuit,
create another circuit downstream if the earthing system is different.
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73: This ref. mark is already in use for another switchboard
Each ref. mark is unique.

74: The maximum number of switchboards or busbar trunking systems has been reached
You can handle a maximum of 300 distributions in any one project.

75: Error in distribution, unable to calculate
The distribution is unknown or incorrectly saved.

76. The modification to the distribution is not taken into account in the diagram
The distribution input diagram does not match the calculation.

77: Downstream switchboard incorrect, as fed from two different voltage levels.
There is too great a voltage difference between the Normal and Standby circuits for it to be calculated.

78: Error in upstream distribution, unable to calculate
Check the validity of the upstream circuit.

79: Selection not possible on a circuit fed from the first switchboard

710: Deleting a switchboard
Attention: All the circuits fed from this distribution will also be deleted.

711: Downstream switchboard incorrect, as the types of the supply circuit conductors are incompatible
This switchboard is connected by 2 circuits with incompatible conductors.
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20 Glossary

20.1 Source Glossary

Power
File

Ukr
Xd
Xo

Network
LV Voltage

Frequency
Funct. T. Prot HV
Pcc. HV Min

Pcc. HV Max

Factors

Temperature (K T)
Group (K prox)
Symmetrical fs

Conductors

Phase

PEN

Po

RA

Input from motors

Ratio Ib connection /

In Supply
Loaded Neutral

Results
1B

STH

dU total
k3 Max
k2 Max
lk1 Max
k2 Min

k1 Min
If

Source standardized Power in KVA. (1 to 2500 kVA)
Dry95.ZTR: File for dry transformers

Oil95.ZTR: File for oil transformers

Short circuit voltage in %

Transient direct Reactance in % (standard 30%)
Steady state direct Reactance in % (standard 6%)

Source operating voltage, between phases, on load (default 400V).

No load voltage is equal to 1.05 times operating voltage

Network frequency 50Hz or 60Hz

Operating time for HV protective device at transformer HV/LV primary level.
High voltage Min short circuit Power (default 500 MV)

High voltage Max short circuit Power (default 500 MV)

Temperature factor downgrading Cable current carrying capacity.
Conductors group factor
fs Symmetrical factor according to standard NFC 15-100 § 523.6

Phase conductor cross-section
Neutral/PEN conductor cross-section
Protective conductor cross-section
Earth resistance

Factor taken into account for calculating Ik Max values

Value in % allowing the Supply/MSB connection to be calculated in
accordance with the thermal setting of the supply circuit-breaker.

Factor of 0.84 applied to the cable’s Iz

Transformer Nominal intensity calculated with on load voltage (between
phases)

Theoretical cross-section calculated according to overload condition

Voltage drop % at MSB level from transformer

Maximum 3-phase short-circuit current at far end of connection

Maximum 2-phase short-circuit current at far end of connection

Maximum single-phase short-circuit current at far end of connection
Minimum 2-phase short-circuit current at far end of connection
Minimum single-phase short-circuit current at far end of connection
Default short circuit current (phase - PE), at MSB level (in A)
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20.2 Circuit Glossary

Upstream
Ref Mark
Style
D/Origin
Bus Bar
Supply
Content
Designation
Index

Protection
Type

Indirect Contacts
Rating

KonC
Thermal relay
In/Irth/IrLR

IrMg/In

Cal. gG

Delay (SC CC)
Differential
protection setting
Delay (Prot. Diff)

Cable

Type

Core

Pole

Install method
Length(m)

1st Equip(m)
K Temp

K Group

K Additional

Symmetrical factor

fs

Total Correction
Phase

Neutral

PE/PEN
Loaded Neutral

Distribution upstream reference mark

Circuit reference mark (15 characters maximum)

Circuit style (template)

Connecting distance from the beginning of the Busbar trunking system
Upstream sub-busbar Ref Mark

Circuit supply (Normal, Standby, N and S)

Wiring system distribution (3P+N+PE, P+N+PE...)

Circuit designation (36 characters maximum)

Circuit modification index

Type of protective device used (General purpose Breaker, C curve breaker, B
curve breaker...)

Protection against indirect contacts

Circuit breakers rating or support rating (Switch, disconnector or Disconnector
switch) or fuse rating

Oversizing factor for overload setting

Thermal relay reference

Circuit-breaker thermal setting or fuse rating insuring protection against
overload.

Circuit-breaker magnetic setting insuring protection against short-circuits or
fuses rating value

Fuse rating

Circuit breakers magnetic delay in ms

Circuit breakers residual current (differential) setting in mA

Time delay on RCD relay in ms

Type of cable (PVC, XLPE, PRC...)

Core nature (Copper or Aluminium)

Single-core or multi-core cables

Installation method according to standard

the cable length in meters

Distance from protective device to nearest equipment

Temperature factor on 1Z (from 0.4 to 1.3 - 1.0 for 30°C)

Group factor on 1Z (from 0.2 to 1.3) according to installation method and
number of cables

Additional downgrading factor on 1Z (explosive atmosphere 0.85, unbalanced
neutral 0.84...)

Symmetrical factor (0.8) for wiring systems with cables in parallel

Total correction factor (K Temp x K Group x K Addit x fs x Neutral factor)
Phase cross-section

Neutral cross-section

PE or PEN cross-section

apply an additional factor of 0.84 to current carrying capacity if Neutral is
loaded

178 - Circuit Glossary
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Equipment

Nb

Consumption
Location
TH<=15%

15% < TH <= 33%
Use factor
Coincidence factor
Cos phi

Cos phi ( Start)
ID/IN

dU max

Equipment number for final circuits

Consumption for each equipment (in A, W, kW, VA, kVA and kVAR)
Circuit Geographical location (used in cable tracks module)

Level of 3rd order harmonics < 15%

Level of 3rd order harmonics between 15% and 33%

Circuit use factor

Coincidence factor (Diversity, simultaneity) of equipments fed by same circuit
Equipment Cosinus phi (Circuit Power Factor)

Cosinus phi at start

Starting current, ratio between Starting current and steady current
Maximum admissible voltage drop in %from beginning of installation

20.3 Circuit window Additional Tab

Manufacturer
Minimal Protection
Icu (kA)

With backup
Thermal
discrimination
Differential
discrimination
Limit (A)

From (m)

Ir Diff

Diff delay

Max operating Time
IC

Ph
PE
Ne
Link width (mm)
Link height (mm)

Weight (Kg/m)
Ip limited or not

Manufacturer’s catalogue used for the protective device
Protective device minimum rating (also defined in circuit style)
Protection breaking capacity in kA

Protection breaking capacity with backup (coordination) in kA
Thermal discrimination with upstream

Differential discrimination with upstream

Current discrimination limit on short-circuit in Amps

Distance from which there is total discrimination on short-circuit
Differential Residual Current Device adjustable in mA

Residual Current time delay in ms

Max operating time for a circuit-breaker protection not to exceed human protection
against electrical shocks condition (ms)

Max operating time for a circuit-breaker protection not to exceed phase cable
thermal stress (ms)

Max operating time for a circuit-breaker protection not to exceed PE cable thermal
stress (ms)

Max operating time in ms for a circuit-breaker protection not to exceed Neutral
cable thermal stress (ms)

width of the link on cable track

Link height on cable track

Link weight for one metre in kg

Maximum peak short-circuit current limited or not in kA at beginning of circuit
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20.4 Results window

Cable

Neutral
PE or PEN
Criterion

Max Length
IB (A)
STH (mm?)
1Z (A)

dU circuit (%)
du total (%)
dU start

k3 Max
k2 Max
k1 Max
If Max

k2 Min
k1 Min
Cable

Neutral
PE or PEN
Criterion

Max Length
IB (A)

Multi-core cable conventional writing, or phase conductors if the link is of
single-core type

Examples:

4G1,5 means 4 conductors out of which 1 is earth (yellow-green) (G = ground
3*50+N35 means 3 phase conductors + 1 N conductor of 35 mm?

Neutral conductors conventional writing if the link is of single-core type.
PE/PEN conductors conventional writing if the link is of single-core type.
Criterion for the phase cross-section calculation

MINI: Minimal cross-section (ex 1.5mm2 for Light, 2.5 mm2 for Socket
motors...)

IN: overload condition

DU: Voltage drop

IC: Indirect contacts, Human protection against electrical shocks

SC: Thermal stress after Short-Circuit

FIXED: Fixed value by user

Cable maximal length to keep protection and circuit design conditions

Circuit design current directly deducted from consumption in A

Theoretical cross-section calculated in mm?, according to overload condition.
Current carrying capacity of the link, adjusted with correction factors

this value gives the maximum protection thermal setting.

Circuit voltage drop in % on the cable length

Total Voltage drop in % from source supply

Voltage drop at start (motors) or when switching on (lights)

Circuit maximum 3-phase short-circuit current (at A)

Circuit maximum 2-phase short-circuit current (at A)

Circuit maximum single-phase short-circuit current (at A)

Circuit maximum fault short-circuit current (at A)

Minimum 2-phase short-circuit current at far end of connection (at A)
Minimum single-phase short-circuit current at far end of connection (at A)
Multi-core cable conventional writing, or phase conductors if the link is of
single-core type

Examples:

4G1,5 means 4 conductors out of which 1 is earth (yellow-green) (G = ground
3*50+N35 means 3 phase conductors + 1 N conductor of 35 mm?

Neutral conductors conventional writing if the link is of single-core type.
PE/PEN conductors conventional writing if the link is of single-core type.
Criterion for the phase cross-section calculation

MINI:  Minimal cross-section (ex 1.5mm2 for Light, 2.5mm2 for Socket
motors...)

IN: overload condition

DU: Voltage drop

IC: Indirect contacts, Human protection against electrical shocks

SC: Thermal stress after Short-Circuit

FIXED: Fixed value by user

Cable maximal length to keep protection and circuit design conditions

Circuit design current directly deducted from consumption in A
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20.5 Board Glossary

Ref mark

Designation
Coincidence factor t
Geographical location
Earthing system
Voltage

No load voltage
Upstream circuit ref mark
Breaking device

IC Protection
| Allowed

| available

S Intensities

Mean cos phi

R=S IZ cables / Irth board

Board Downstream Ref mark.

Board designation

Diversity/Simultaneity factor for circuits fed by the considered board.
Equipment geographical location.

Board Earthing system: TT, TNC, TNS, IT

between phase and neutral, in a single phase board (Phase-Neutral),
between phases in other cases

No load voltage in V, used to calculate k3 Max.

Circuit Upstream ref mark. (feeding board)

Board breaking device (generally a switching device in distribution
boards).

Nature of the human protection against electrical shock (RCD...)
Allowed current downstream board.

Available current downstream board.

Design current IB sum of all circuits issued from the board multiplied
by the board diversity/simultaneity factor.

Mean cosinus phi at board level, taking into account downstream
circuits and eventual capacitors

Ration between:

sum of 1Z of downstream circuits (IZ calculated without taking into
account group factor) and upstream thermal relay setting.

20.6 UPS Glossary

Power Power in kVA

Tsc sustaining time of the UPS in ms

k3 Maximum three-phase short-circuit current (in A)
k2 Maximum two-phase short-circuit current (in A)
Ik1 Maximum single-phase short-circuit current (in A)
If Fault current (phase/PE) (in A)
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