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1. Introduction
]

1.1. General information

This chapter describes:

e the list of DOC functionalities;
e the applications which can be made with DOC.
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1.2.

Presentation of the program

DOC is the ABB SACE program for drawing and calculating single-line diagrams of low and
medium voltage electrical plants, for selecting the switching and protection devices and for
verifying coordination of the protections.

DOC is dedicated to all professionals in the electrical sector looking for a precise but simple
and rapid tool, which helps them to do their work.

The main functionalities of the program are:

e  Drawing single-line electric diagrams.

e  Drawing the key diagram of the auxiliary circuits.

e Drawing and configuring the switchboard front (only for Italy).
e Calculating line current and voltage drops.

e  Calculating short-circuit currents.

e Dimensioning low and medium voltage cables.

e Dimensioning switching and protection devices.

e Calculating the temperature rise in ABB modular switchboards.
e  Setting and coordinating protection devices.

e  Verifying cable protection.

e  Printing single-line diagrams and project documentation

The program can calculate electric networks with the following characteristics:

e  Medium voltage: Vn < 36kV 50/60Hz
State of the neutral: Insulated / Compensated
e Low voltage: Vn < 1kV 50/60Hz

Three-phase power supplies with and without neutral,

two-phase and single-phase
Distribution system : TT— TN-S—TN-C—IT

e Unlimited number of levels and feeders.

e  Several distribution systems in the same network

e  Three-phase networks with single-phase and two-phase loads

e Plants with service generator.

e Plants in cogeneration.

e  Plants with back-up transformers.

e Island operation, without restrictions to the number of generators
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Colors of the single line diagram

To make this document easier to consult, the images of the single-line diagram have — where
possible — been created on a white background, thus with the same color configuration as

that predefined in the program.

When using the program, you are advised to use the predefined colors (white background

and black, green, yellow or red symbols, depending on their state).
Further explanations about color management are given in chap 2.7
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e DOC: Drawing of the Single-line Diagram
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2. Starting to work with DOC

This chapter describes

e operations prior to drawing the single-line diagram;
e description of the work environment;

e customization of the work environment.

After reading this chapter, the user will be able to:
e customize the appearance of the program;
select the utility;

define the general properties of the plant;
select the layout.

DOC - User manual - page 10




by the user.

layout that is still without a utility).

2.1. Definition of the general plant properties

When a new project is opened, the program proposes a series of consecutive masks for the
purpose of defining all the main characteristics.

Their sequence is proposed automatically by the program, depending on the selections made

If required by the operation, the sequence is also run automatically by the program in an
already opened file (e.g. when a transformer or some other electrial devices is inserted in a

-
Plant wizard - Project data - - @ - lﬂ
Insert here the data of your project: will be visible into the stamps of every page.
Plant
Description {first row)
Description {second row)
Description (third row)
Customer
ABD

Plant Wizard - window for defining the project data

DOC - User manual - page 11
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L

Plant wizard - Single line diagram or Enclosures conﬂguraliun. — e

‘What would you like to do first?

@ Single line diagram

Draw and compute single line diagrams

(7} Endlosures configuration and frant view

Select endosures and draw front view representation

Plant Wizard - window for choosing between single-line diagram and enclosure configurator

(only for Italy)
Plant wizard - Layout . _‘ - —— - g;.‘
Layout

A3 - Free drawing of diagrams

Use it to define any kind of diagram with no constraint

A3 9 columns - Low-voltage switchboards

Use it to represent diagrams of low-voltage switchboards
using 9 columns per page

Compile layout

Plant Wizard - window for choosing the layout
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Plant wizard - Technical data = w - — - u

Calculation standards and pawer supply

Calculations according to standard-method: [CE[ 11-25 V]

Cable dimensioning according to standard: [CEI 64-8 v]

(@ Power supply LV

Grid connected low-voltage plants
(") Power supply My-LY

Grid connected medium and low-voltage plants

) Genset LY

Standalone plants feeded by low-voltsge generators

() Genset MV

Standalone plants feeded by medium-voltage generators

Please, check that the default data are suitable for your plant's requisites browsing the
Options 'n'

Options

L

Plant Wizard - window for choosing the reference standards and utility

Plant wizard - Power supply LV - o - — gy el @
'k 10 [kal =} Trafo MYV | 1Trafo
sk 6928 [MVA] s 25 - [kval
Uk 4 - [
LV defaults

400 * [V LLLN - TN-5 = 2]

@ +10% tolerance

() +6% tolerance

L

Options

Plant Wizard - window displaying low voltage supply
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= —-— B
Plant wizard - Power supply MV o l? - - — ? - ¥
Ur - M rk 10 [ka] E
% w
LV defaults
400 - M LLLN NS - 50 v] [Hz]
Options
A I b
FRIDED
. =

Plant Wizard - window displaying medium voltage and low voltage supply

— B
Plant wizard - Generator LV — - u
- . il - - v ' =
Type

Model frurbogenerator 400V 2500kVA] ﬁ

MY (@ Constant U and P
@)Ly Constant P and Q
Turbogenerator - ]
Rated voltage U~ 400 * M
Rated freguency fa 50 [Hz]
Rleillcy yimea iy mrors 5. 2500 Tkval g
Rated power factor cosp, 0.8
Stator resistance at 20 °C Re 000043 [o] B

Advanced options

Maximum contact voltage Uo

Circuit
Phases LLLN -
Distribution system NS -
Ra 10 1]
50 v]

AL b Eb
MR

L

Plant Wizard - window displaying network supplied by low voltage generator
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L

-— B
Plant wizard - Generator MV - | — - ﬂ
- il , . =

Type

Model fTurbogenerator 400V 2500KVA] m

@ My @ Constant U and P

Lv Constant P and Q

Turbogenerator - I

Rated voltage U~ 20000 - [V

Rated frequency fa 50 [Hz]

Rated apparent power S 2500 [kva] EE

Rated power factor cosg, 0.8

Stator resistance at 20 °C | 0-000463 [« E

Advanced options

Circuit

Phases LLL

Distribution system I

Ra b 2]

Maximum contact voltage Uo 50 ™

Plant Wizard - window displaying network supplied by medium voltage generator

Plant wizard - Switchboard
lant wizar Wil oards >

—*,—-.

=)

.

Please, define here the switchboards which will be used in this project (it will be possible to edit the list later).

@

Name Int.... Standard for MCB

Switchbo. .. 40 IEC 60947-2 {industrial use)

Usage (Liimp)

;I Cat.II: appliances an... ;l 1

Segr. form  Terminals

A =

yiy(q]
MW

Plant Wizard — window for defining the switchboards
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2.2. Plant Wizard for LV and MV-LV supply
Use of LV (low voltage) supply

This supply is suitable for:

e -installations for the residential and services-providing sectors or small industrial
applications connected to the low voltage distribution network. Small and medium-
sized installations connected to the distribution network by means of transformer
substations belonging to the public utility company.

e -medium and high-power installations when only the low voltage section need be
studied, where there is no need to coordinate the protections between the medium
voltage side and low voltage side of the transformer/s.

In order to define the supply, DOC requires one of the following parameters:
e the three-phase short-circuit current
e the apparent short-circuit power
Enter one of the two parameters mentioned above and DOC will automatically calculate
the other.
If the parameters of the medium voltage/low voltage transformer/s (transformer substation
belonging to the public utility company) are known, they can be entered in place of the short-
circuit current on the low voltage side or the apparent short-circuit power side.

To enter the values of the transformer/s, enable the fields by selecting the relative box at the
top right of the supply window.

Select the number of transformers in parallel in the substation in the pull-down menu. Up to
a maximum 3 transformers in parallel can be considered.

Now select the power of the transformer in the pull-down menu or type in the required value
in the field. Similarly, select the percentage short-circuit voltage (Ukr) from the pull-down
menu or type in the value.

Using these values, DOC calculates the voltage drop from the transformer secondary to the
last load (without considering the internal voltage drop of the transformer, which would be
counted by DOC if the Single Object “Transformer with 2 windings” with MV-LV supply were
to be used).
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P\anﬁwnzardW - \-.\ &J
rk 10 kA (=] Trafo MV4V | 1Trafo
sk 6.928 [MVA] s 25 v [kl
Ur 4 - []
LV defauts
400 - M LLLN - -5 - [Hz]
@ +10% tolerance
+6% tolerance
Options
Iy 4] r———
DI <o | [ conel ]

Calculators for LV short-circuit definition — top part of LV supply window

If the exact value of the short-circuit current at the supply is not known, you can use the
.@ short-time withstand current of the main switchboard (lcw), or the breaking capacity value
of the main circuit-breaker.

Regarding the characteristics of the low voltage circuits, the supply window allows you to
define preset values for the main parameters that characterize the low voltage section of the
installation.

Accurate entry of the parameters will speed up the drawing and data entry steps.

Portions of the installation that must have different values from the preset parameters (e.g.
if a three-phase system with neutral is chosen (Phases = LLLN) but single-phase loads must
also be shown) can be customized afterwards when the drawing is made (Cf. point 3 of
Chapter 3.2)

e Rated voltage: there is a list of normalized voltages. However, you can type in any value
you require between 0V and 1000V

o Distributed phases: all the possible combinations in a three-phase system are available
(LLLN, LLL, LLN, LL, LIN, L2N, L3N)

o Distribution system: distribution systems TN-C, TN-S, TT and IT are available. It is
advisable to enter the distribution system of the supply. Instructions about how to
proceed if sections of the installation have different distribution systems are given
further on (e.g. sections controlled by the TN-S system in installations with TN-C supply)

e Rated frequency: 50 or 60Hz
e Power supply voltage tolerance (+10% or 6% depending on the short-circuit calculation)

AA IDEd
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4

Un [v]] 400
LLLNJ TH-5
Ik LLL [ka]| 10.0
kLN DIEE
IKLPE. . kel 00
B p k]
I [kvar]

“LV supply”: representation on in the single-line diagram

Use of the MV-LV supply

This supply is also suitable for representing the medium voltage section in large installations,
by selecting the MV side switching and protection devices and coordinating them with the LV
side of the installation.

The parameters required to define the supply (normally notified by the public utility
company) are:

e the rated voltage.

e the short-circuit current.

e the earth fault current at the point of delivery.

e the state (insulated / compensated) of the neutral.

The calculator-shaped button allows the short-circuit current value to be entered in an
alternative way, when the apparent short-circuit power is known.

Finally, the earth fault current value can be entered in an alternative way when the capacity
to earth or the Petersen coil parameters are known (only in the case of compensated
neutral).
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.
Ik calculation

Data for three-phase short dircuit

Known LLL short-circuit apparent power

Data for phase-ground short current
Capacity to ground

Petersen's coil

Resistance

Inductance

Sk

Ce

259.8

5.569

190.5

606, 5

o |

I Cancel

|

[Mva]

[uF]

[©2]
[mH]

“MV supply”: Calculator for MV short-circuit definition

System

System

where:

- 3lo
-1.1v
-f
-Ce

- lgr

- Rp
- lgi

_Lp

Q Earth fault calculation according to the state of the neutral

with isolated neutral

The formulae used by DOC for calculating the earth fault are given below with special
attention to the parameters available for defining the MV short-circuit.

3lo=3-11-V-(2-7- f)-Ce

with compensated neutral

[A]: earth fault current detected by the homopolar transformer
[V]: phase voltage corrected according to the c factor of Standard IEC 60909-0

[Hz]:  frequency

[UF]:  capacity to earth of the network on the supply side of the supply

310:m:\/(1,1-VRp)2+[3.1,1.V.(((z.ﬂ.f).ce)—(%,(z,ﬂ.f).LpD)z

[A]: real component of the earth fault current due to the resistance of the
Petersen coil (Rp)

[Q]: resistance of the Petersen coil

[A]: imaginary component of the earth fault current equal to the vector sum of

the capacitive contribution of the network (Ce) and the inductive contribution of the

Petersen coil (Lp)
[mH]: inductance of the Petersen coil

DOC - User manual - page 19
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Precise setting of the parameters speeds up the drawing and data input stages.

Parts of the plant which must have different parameter values (for example, you select three-
phase distribution (Phases = LLLN) but you also have to represent single-phase loads) can be
customized afterwards when drawing (Cf. point 3 of Chapter 3.2)

o Rated voltage: a list of standardized voltages is available. However, you can still type in a
value between 0V and 1000V as you require

o Distributed phases: all possible combinations in a three-phase system are available
(LLLN, LLL, LLN, LL, LIN, L2N, L3N)

o Distribution system: TN-C, TN-S, TT and IT distribution systems are available. It is
advisable to enter the distribution system of the supply. Indications are given below
about how to proceed if there are plant sections with a different distribution systems
(for example, sections managed with the TN-S system in plants with TN-C supply)

e  Rated frequency: 50 or 60Hz

Un [V]] 15000
Ik LLL [kA]| 10.0
P [kw]
Q [kvar]

A

“MV supply”: representation in the single-line diagram

Further details about the LV and LV-MV supply

A simple double click on the symbol of the supply in the single-line diagram will call up a
window where all the technical data can be entered.
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— R
Power supply lé]
Power supply
@ L Distribution
rk | Tkal ] TrafoMVLY | 1Trafo
sk 6.928 [MyA] s 15 -~ [kvA]
@ +10% tolerance Ukr 4 - [%]
) +6% tolerance
() MV Distribution
ur 15000 > M I'k 10 [kAa]
Neutral balanced 30 |50 [a]
LV defaults
00 * M [Lun - ™S - 50 | el
Metwork demands
P 156.8 [kw] I 253.8 [A]
Q 72,63 [kvar] €050, 0.8916
Options
[ Store current settings as default values for new projects
AL D B
MDD
L

“LV and MV-LV supply”: supply data entry window

After the drawn single-line diagram has been calculated, the following plant load data are
given in the “plant requirements” area of this window

e  Active power
e Reactive power

Current
Power factor

Use the “Options command to access further advanced level settings which have already
been pre-defined with values that generally need not be edited.

The advanced settings provided are:
e  Choice of Standards for short-circuit calculations, i.e.:
olEC 60909 (International Standard for 50-60Hz applications)
olEC 61363 (Naval Applications)
oNFC 15-100 (French Standard)
oSymmetrical components method.

e  Choice of Standard for dimensioning cables, i.e.:
oCEl 64-8 (Italian Standard)

olEC 60092 (Naval Applications)
olEC 60364 (International Standard)

AA IDEd
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oUNE 20460 (Spanish Standard)

oVDE 294 (German Standard)
oNFC 15-100 (French Standard)
. Temperature: value of the ambient temperature (used for calculating temperature

rises in the switchboard) and the temperature inside switchboards (presumed or
calculated by DOC; used to consider a possible temperature derating of the
performance of the protection device)

. Protection of people: contains the parameters used by DOC to verify protection
against indirect contacts: Contact voltage; Tripping time; Resistance of the earth
electrode (cf. Chapter 5.1.1 for a description of their use).

. Automatic selection of the type of circuit-breaker: data for guiding DOC in the
selection of Miniature, Moulded-case or Air circuit-breakers according to the current.

Generator

This supply is suitable for representing plants totally supplied in an island, such as ships or
off-shore platforms.

Q Selection of the “Generator” supply

The “Generator” supply must not be used in the case of cogeneration or service generators
(Cf. Chapter 3.5)

In these cases it is advisable to use another of the supplies available and subsequently
represent the generator by means of the “Generator” Single Object.

Cosphi =0.80
— LLLN/ TN-S

“Generator”: representation in the single-line diagram

AL ED
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2.3. Selection of the layout

DOC allows you to define the layout to use among those available, when the general plant
properties are defined (see section 3.1). You can choose from among various different 1SO
formats, suitable for drawing both low and medium voltage single-line diagrams and for
drawing low voltage switchboard fronts.

There is a preview of all the available layouts to facilitate your choice

r 5
Choose layout M

Layout

A3 - Free drawing of diagrams

Use it to define any kind of diagram with no constraint

A3 9 columns - Low-voltage switchboards

Use it to represent diagrams of low-voltage switchboards
using 9 columns per page

Preview of the available layouts

@ How to change the layout when the diagram is drawn

When you are drawing a diagram, it may be necessary to change the layout in relation to the

E] one selected previously .
e You can do this by using the “Change layout ” command in the “Home” tab and selecting the

icon on the left.

ADD
MAIpD
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2.4. Definition and editing of the switchboard list

When the general plant properties are defined (see section 2.1), DOC also allows you to define
the list of switchboards to use for the project you want to develop.

You can assign all the devices in the diagram to one of the switchboards in this list.

Plant wizard - Switchboards |
Please, define here the switchboards which wil be used in this project (it wil be possible to edit the list ater).
Name Int.... Standard for MCB Usage (Uimp) Seqr. form  Terminals
Switchbo. .. 40 IEC 60947-2 (industrial use) | CatIn: appiances an... v| 1 ~lan ~|
A\ I IR
ARB

Window for defining the switchboards in Plant Wizard.

v

Switchboards

How to display and edit the list of switchboards outside the Plant Wizard
definition procedure

When a diagram is being drawn, it may be necessary to change the list of switchboards or
change their properties with respect to those defined during the Wizard procedure.

This can be done with the “Switchboards” command (“Tools” menu in the “Home” tab) by
selecting the icon displayed on the left.

Switchboards and devices manager Bl |
Ll 1] switchboara.
[ I+
Insert data-sheet

IEC 60947-2 (ndustrial use) -
200 M
0]

Teal

0 ro
Cat.II: appliances and current-using equipment -

2.5/1.5 kv

Al -

ApD o ] [ conel |

Window for defining/editing the switchboards available in any project development stage
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2.5.

(1)

()

(3)

(4)

Main window

Quick access menu

The Quick Access Toolbar, which can be displayed by using button “D”, provides you with
commands for managing the project file, the print options and DOC options.

Ribbon toolbar

The Ribbon area contains all the commands for creating and editing the project. It is divided
into tabs (“HOME”, “LV SYMBOLS”, “MV SYMBOLS”, “SWITCHBOARD CONFIGURATOR” and
“INFO”) and offers all the functionalities for drawing and managing the project.

Status bar

Area that contains certain, frequently used commands such as next page, previous page,
zoom, etc.

Drawing sheet

This is the area in which the project to be created with DOC takes shape. It represents the
page, complete with layout, as it can be printed for the purpose of documenting the project
itself.

B = |5 o)
= DOC C:\Users\TMAFAL\Desidop\ Manuglisw) esempioschemazdsett e-designgy
MEDIUM-VOLTAGE SYMBOLS LOW-VOLTAGE SYMBOLS ENCLOSURES CONFIGURATIONTOOL  INFO
) i Paste % 2B [risale onom o} F/ . 192 Renumbering A4 Text style g Scenarios H . = L& (X
¥ cut B stren azoom [ &% Move labels A Text L& [
Undo Redo || Erase Move Rotate Zoo Pan w Sl Sl (umpute Curves || Documentation
I By Copy ™ @ previous [7] Setiabels @) Probe manager’ [ IL) I
Undo/Reda Clipboard View Tools D ion manager
wr15
Command <_zoomwheel>:
r SRl [ ) L 1 |55 <55) =
..... sl %ﬂ
f——|
fr—e——| £ L
..... i —
f—e—

m v

Paste Cut Copy Erase Move Rotate <Page Fage> Zoom =

DOC work area

LV SYMBOLS tab
Tab containing all the commands and components for drawing a low voltage plant.
_\5 E"\ z ., 00C <unnameds —— - - - -
HOME MEDIUM-VOLTAGE SYMEOLS LOW-WVOLTAGE SYMBOLS ENCLOSURES CONFIGURATION TOOL INFO
Eusbar Powersuppliers ; ECE it ﬂswitch-Fuse Cable BLoad = mMeasurement' el | - é: - |- 'i‘ P’ E =
Connectlons 52 UPS RcCB HDlsconned‘or Busway I ggg DriveSize @Cantrol o LA 5 ? T S = & i ‘
W cross-reference - || [ Trato [l Fuse BB contactor Bl impedance Bl symbois - ‘ =z & T - =
Connections Power Suppliers Power Devices Wirings Loads Other Devices Main Sub-level Feeders Motors Other Devices
Low Voltage symbols
MV SYMBOLS tab

Tab containing all the commands and components for drawing a medium voltage plant.
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HOME MEDIUM-VOLTAGE SYMBOLS LOW-VOLTAGE SYMEOLS ENCLOSURES CONFIGURATION TOOL INFO

ﬂCircuit Ereaker [l Disconn.+Fuse Im Divider IE SPD Load
ﬂDisconnector Switch IE Rogowski Coil ii Sensors ~ Connections =
Typical
I Earth disconn. g Switch+Fuse I Voltage detect II Mv Cable Units =
Devices Unisec switchgear

Medium Voltage symbols

SWITCHBOARD CONFIGURATOR tab (only Italian market)

90):~ : DOC C:\Users\ITMAFAL\Desktop\Manali sw\esempioPaolal.&-design
HOME MEDIUM-VOLTAGE SYMBOLS LOW-VOLTAGE SYMBOLS ENCLOSURES CONFIGURATION TOOL INFO

FEBLEwBRE W L B L NI o BB EO LS

Wizard  Field  Column Consumer Kt Device Auto-fill Segregation Accessories Datasheet Snapshot Over Temperature || Heigth Width Depth || Doors Panel Plate Busbars  Labels || Vertical Horizontal Earth Resize
switchboards unit Manager Assessment layer layer layer show-hide Show-Hide || Busbar Busbar Busbar

Draw Edit View Busbars

i

Switchboard design elements

INFO tab
Tab with links to the manuals and other useful information.
i D E" 7 DOC C:\Users\ITMAFAL\Desktop\Manuali sw\esempiol
Hy 1]
HOME MEDIUM-VOLTAGE SYMBOLS LOW-VOLTAGE SYMBOLS ENCLOSURES COMFIGURATION TOOL INFO
o Help DOC IE QT1l - Selectivity E Coordination tables E Segregations for circuit-breakers o
@ Heip curves || B QT2 - Mw/Ly substations | Etectrical instaliation Handbook |E Systemp PRO E Power segregations !
UTE Warnings INFO
e Help OTC |E QT3 - Protection against indirect contact |E Unisec tyipical units Agreement
Help Technical documentation INFO

Manuals and documents
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2.6. Workflow

Comply with the following work flow to work with DOC in the best way:

Draw the Medium Voltage network using the tools in the “MV SYMBOLS” tab dedicated to this
type of functionality (Cf. Chapter 3.4).

Draw the Low Voltage outgoing feeders using the tools in the “LV SYMBOLS” tab, which
contains all the DOC functionalities for drawing LV layouts (Cf. Chapters 3.2 and 3.3).

EE Calculation and dimoensioning of the plant using the specific button in the “HOME” tab (Cf.
% ]=] Chapter 4).

H- Verification and drawing of the curves using the specific button also in the “HOME” tab (Cf.
Chapter 5).

)

Functional drawing of the auxiliary circuit diagrams using the specific menu “Other apparatus’
in the “LV SYMBOLS” tab (Cf. Chapter 6).

Creation and printing of the documentation using the “Document manager” function in the
menu of the same name in the “HOME” tab (Cf. Chapter 7).

AA IDEd
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2.7. Customizing of layout and “Quick Access” menu colors

The appearance of DOC’s main window can be customized by changing the colors of the
layout. In addition, a bar for quick access to the most frequently used commands can be
created by selecting the command in the pull-down menu of button D (“Quick Access”).

Similarly, you can also edit the commands in the quick access menu as desired.
This allows you to continue working in your habitual way.

Colors

&)

Use the “Options” command in the “Quick Access” menu to change the colors.
The settings are on the “Colors” page.

The colors which define the state of the Single Objects can be changed, as can the work sheet
background color.

[ Options &JW
Calculstion options I Protection against indirect contact | Short circuit | Circuit Breakers | Cables ‘ Colors 'm
Object not dimensioned EI
Object dimensioned
Object with problems [ j
Ohbject with emors [ ]
Obiect off I
Mundlizries [ ]
Background
Stamp e—
Texts I
I| [~ Store cument settings as default values for new projects
L
ADD _
&

Window for customizing the colors

The meanings of the main preset colors used by the program are described below:
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Color Meaning

Black Single Object to be dimensioned and verified

Green Single Object dimensioned correctly

Orange Single Object with missing elements

Red Single Object with errors

Olive Green Single Object off, not supplied in the current network configuration

Quick access menu

The commands in the Quick Access menu can be easily customized. There is a specific menu
for this purpose, as shown in the figure below.

i D I FHC-J;:E

Customize Quick Access Toolbar W
Save L
) NN i
Undo 3

Undo Redo Redao
Undo/Redo Lock objects is

Command <_ra Unlock objects

Command <Ab Compute

[y Curves

.......... Maore Commands...

""""" Show Below the Ribbon

Minimize the Ribbon

Menu for customizing the Quick Access menu
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3. Drawing the single-line diagram

This chapter describes:

drawing the single-line diagram of Low Voltage networks;
drawing the single-line diagram of Medium Voltage networks;
network data input;

management of several power supplies in the same project.

After reading this chapter, the user will be able to:

use the Single Objects and Macro Objects for drawing the single-line diagram of Medium and Low
Voltage networks;

draw all types of diagrams, even those consisting of several switchboards and shown in several pages;
define the characteristics of loads and lines;

configure networks supplied by a power supply and by back-up generators.
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3.1. General indications about drawing

Once the general properties of the plant and the layout have been defined, the utility symbol
will already be present on the drawing sheet.

You can therefore proceed to draw the single-line diagram as described in this chapter.

DOC allows you to use two different types of objects, present in both the “MV SYMBOLS” tab
and “LV SYMBOLS” tab of the program:

e  Single Objects
e Macro Objects

Single Objects are blocks which represent a single element of the electrical plant and which
allow a single-line diagram to be made (for example: “LV Circuit-breaker”, “LV Cable”, “Generic
load”, “Busbar”, “Motor”, ...). By connecting the Single Objects with each other, you can obtain
infinite combinations able to represent any type of plant.

The icons of the Single Objects are in the Toolbars area.

On the other hand, Macro Objects are a combination of several Single Objects already ready to
be drawn with a single click.

Macro Objects thus allow you to draw much more quickly, at the expense of the variety of
plants which can be shown.

Furthermore, Macro Objects only allow you to draw purely radial networks, whereas the Single
Objects allow meshed type networks to be created, which DOC is able to manage during the
calculations.

The best result is obtained by using both Single Objects and Macro Objects, thus combining the
needs of each particular plant with speedy creation of the diagram.

To draw a Single Object or a Macro Object, just click on the icon that represents it. The Single
Object or Macro Object will be hooked up to the mouse pointer, ready to be drawn with a click
of the left button in the desired position of the diagram.

AA IDEd
DOC - User manual - page 31 "l.l'




3.2.

Drawing with Macro Objects

This chapter describes how to make a single-line diagram using only Macro Objects.

Macro Objects are useful for making a single-line diagram rapidly, starting from the main
device and proceeding on to the load side feeders until the loads are reached.

The program automatically checks to make sure that the single-line diagram is congruent.

Low Voltage Macro Objects

These can be easily found in the “LV SYMBOLS” tab of the Ribbon area
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from the “Main” menu of the “LV SYMBOLS” tab.
The program will see to stretching the connections so as to take up all the vertical space
available on the work sheet.

W 1) Start positioning the main circuit-breaker by selecting the “Main Thermal-magnetic CB” icon

d

il
1) Main Thermal-Magnetic CB

fu 2) Select the type of feeder to be shown from the “Feeders” menu, e.g. a “Residual current
? thermal-magnetic circuit-breaker with generic load” feeder. Hook the Macro Object to the line
on the output from the main circuit-breaker.

3) The feeder line is now connected to the line and the program displays the dialog window for
fast definition of the feeder data.

This allows you to define the main data of the feeder while drawing:

Phases (single-phase, three-phase with and without neutral)

Distribution system

Description of the feeder (for improved flexibility, this is available on two lines)
Consumption of the generic load (rated current or rated active power and power factor)
Length and type of cable
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............ LN (TR |ii.{ l.l_]
' B
=] . | Feeder properties fast input Lﬂ
Switchboard Switchboard1 -
Phases [LLLN ']
Distribution system S
el ety cul seedin -
[
................... Genenc load
i i s e e e s e (N AR Rated current o In 16.0375  [A]
"""""""""""" Rated power factor cosp, 0.9
: : : : Active pover > P~ 10 [kw] |
—= T |
7] Cable |
Length [m] |
'_S‘hgle-mr! ']
= | TS -
L = I
.= - I
e i . o) o |
i T 5 7 ] show aways L =
|
[ -

3) Feeder properties fast input window

Remove the check mark from the “Always show” option to disable the feeder fast definition window.
.@ Disabling these functions is useful if you want to edit the data of a feeder in detail.
The window can be re-enabled from the “Quick Access” — “Options” menu in the “Other” page.

Q Phases and distribution system

The phases and distribution system properties must be consistent in the plant.

This does not mean they must necessarily be the same throughout plant, but that there are
rules which DOC helps you to follow (for example, you can manage sections of plant with a TN-
S or TT distribution system starting from a TN-C supply, or single-phase lines derived from a
three-phase system with neutral. But it is not possible, for example, to derive a single-phase
load from a three-phase distribution without neutral or to derive an IT system from a TN
system without using an insulating transformer which separates the two parts of the plant).

DOC helps the user by showing only properties compatible with the type of distribution
selected.

In the case of incongruence, DOC warns of the incorrect situation during the calculations and
signals the Single Objects by changing their color (Cf. Chapter 2.7).

A\ DR
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Editing of phases and distribution system

The phases and distribution system can be edited in two ways:

e By selecting just one Single Object to be edited, applying the “Properties” command (the
same as a double click on the Single Object symbol) and changing its Phase and/or
Distribution system properties (DOC will only show the values compatible with the
position the Single Object occupies in the plant).

e By selecting several Single Objects to be modified and using the “Properties” command, in
the “Edit” menu. You can change the common properties with the “Common properties
manager” window.

4) Once the main data have been defined, DOC adapts the feeder line in height depending on the
layout, by occupying all the available space.

—
- |

LEE

|

4) final appearance of a feeder line
5) Repeat the procedure for every other feeder line.

Q Advice on drawing in columns

There are two important rules to follow to improve the result of a drawing in columns:

e The Macro Objects must be entered in the center of the column. DOC helps you to do this
correctly thanks to the predefined (and unalterable) grid step, with horizontal and
vertical lines that intersect in the cursor position, following it in its movements, and with
the actual structure of the column layout.

e Do not enter two Single Objects of the same type in the same column (for example, two
“Circuit-breaker” Single Objects): the layout would not be able to host the data of both!

Q Codification of Single Objects

AL 1D ID
DOC - User manual - page 35 "l.l'




DOC automatically codifies Single Objects according to the type of layout:

e  Codification follows the Page.Column rule in column layouts.
Different Single Objects drawn in the same column will have the same numbering (Circuit-
breaker —QF1.1; Cable -WC1.1; Load -L1.1).

e In a free layout, Single Objects of the same type will have incremental codification. The
fifth circuit-breaker entered from the start of the drawing will have code “—QF5” and
could be matched to the third cable “~-WC3".

DOC - User manual - page 36




3.3. Examples

3.3.1. Switchboard with sub-levels
Using Macro Objects, you can also draw several levels in the same switchboard (for example,
several thermal-magnetic devices subordinate to a single residual current device).

current CB” Macro Object from the “Sublevels” menu of the “LV SYMBOLS” tab in the first
vacant column. The special line will be added directly on the load side of the sublevel main
device.

m 1) Starting from the switchboard already defined in Chapter 3.2, add a “Sublevel pure residual

_

1)Sublevel main residual current circuit-breaker

a "TM(d feeder with generic load”. Hook the Macro Object to the line on the load side of the

? 2) Select the type of feeder to be shown from the “Feeders” menu in the “LV SYMBOLS” TAB, e.g.
residual current device.
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2) Feeders protected by a thermal-magnetic device
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3.3.2. Switchboard over several pages

When a switchboard requires more space than the 11 columns available in the layout, the
procedure described in this chapter can be repeated on several pages.

| 1) After having drawn the part of the switchboard which can be shown on the current page, add
the “Link to feeder” Macro Object from the “Main” Macros to the line.

1) Board with link to page

2) Add a new page to the project with the “Add a new page” command in the “Home” tab, by
clicking on the icon on the left

Eé The settings on the current page, are also kept for the new page.

Chapter 7.4 describes the settings available and how to change them should the new page so
require.

AA IDEd
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3) Add the “Line” Macro Object from the “Main” menu of the “LV SYMBOLS” tab to the new

4)

page. The pointer of the mouse must be positioned so as to fall half-way down the first
column.

Once the line has been added, DOC will ask which “Link to page” to connect it to among those
available.

The “Link to page” sign reflects the Page.Column format.

In the case of the image below, link arrival to departure will be connected to link 1.11.

A description can be added to make the links easier to identify.

) EEETEA I
e . F_\nkarri\l'al to dEpar‘iurE... I&J .......................
[ R Tt — Mame Desaption. 00 [WINEEEccocn saimads SnmamEns
i

” u

Dialog window for connecting the “Links to page

5) The line on the new page has been added. You can now continue with the switchboard

drawing on the new page!

LS

Browsing through the project pages

When the project consists of several pages, they can be browsed using the “Next page” and
“Previous page” commands in the “Home” tab of the “Document manager” menu. The
commands can also be performed using function keys F12 and F11.

A\ DR
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3.3.3. Diagram with more than one switchboard

1)

If the plant includes several switchboards, they can be drawn in a single diagram with DOC.

1-Assignment of the switchboard of each apparatus must be performed in the manual mode
since DOC stores the switchboard name entered during the diagram editing stage for each
device. This means that the calculation procedures and the type of diagram used will not
change the switchboard name entered by the user in the manual mode for each device.

2-A network consisting of dozens of switchboards and hundreds of circuit-breakers and
cables, can take up a lot of the processor resources and require long processing times.
Should the calculation times become long, it is advisable to divide the project into several
files. This is done by simulating a switchboard with a single generic load of equal power, net
of the demand factor, and by saving the removed switchboard in a new file.

Simulate the network on the supply side in the new file by entering the supply data and
copying the results of the calculation, voltage and short-circuit current of the original
project.

A section switchboard that supplies some of the feeders can be derived from the main
distribution board.

The feeder from the main distribution board to the section switchboard is drawn by means of
the “Sub-switchboard feeder,Circuit breaker with Overload and Short circuit protection + RCB”
Macro Object in the “Feeders” menu.

The user can select the type of protection device to be used

r | (T | L | vt e 1 | | . 1 x Jeosmit]
1+ .
l% Feeder properties fast input lﬁ
Switchboard | switchboard1 -
Phages LN ¥
Distribution system [ms  ~|
...... Tike
______ Generic load
_______ Rated current L. [A]
| R e L Rated power factor LS55,
""""" Active pover Pa| 1000 kw]
; :
1 f Cable
Length [m]
Single-care vI
[Pvc v
T T !
1 5
1 1
1 1
- —
ishon anays [oewis J[_ o ] |
'

Feeder for section switchboard

2) Addanew page as shown in the previous example
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3) Draw the “Arrival” Macro Object from the “Main” menu of the “LV SYMBOLS” tab on the new
page. The mouse pointer must be centered half-way down the first column of the layout.
The program will ask to connect the Macro Object to the relative “Link to page”

”

o, 3 T | I
o S —————— M
i fioz 2 Link arrival to departure... I& ........................
D —— (| ————————————— | S
il ] | | Name Desaipion. (NN cocais smaedd snnisiess

Arrival page

Draw the general device of the section switchboard by selecting it from the Macro Objects
available in the “Main” Macros toolbar.

4)

5) Complete the section switchboard with its feeder lines
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Section-switchboard with main switch-disconnector
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3.4. Drawing of an MV-LV single-line diagram with Macro Objects

Once the MV utility has been chosen in “Plant Wizard”, you will be able to identify all the
Medium Voltage Macro Objects in the “MV SYMBOLS"” tab of the Ribbon area.

They will be found in the “Typical Unisec units” menu.

BME DRC DRS DRS HBCRRS ~ HBC ~ RLGHEG ¢

“Typical Unisec Units" Macro Objects

@ Medium Voltage Macro Objects

Each Medium Voltage Macro Object represents a typical compartment of the Unisec secondary
distribution board
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1) Select the compartment you want to use as arrival line from the utility company.

I I I I
7 [ ——
1
1
'
i i
1
1
L [ .
i
e -
| '
[ H
H '

Arrival with typical Unisec compartment

2) Draw the Medium Voltage diagram with the Macro Objects available, already preset to make
up a Unisec board, by placing a typical compartment alongside another.
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(&

MV switchboard comprising 6 typical panels of the Unisec switchboard

3) Add the “Transformers with 2 windings” so as to prepare for drawing the LV section of the
plant. To do this, use a pair of links so as to transfer the MV to the next page.

4) Complete the 2 LV lines with the main circuit-breaker, cable and load to outline the situation
of all the LV loads.

S A L

- = = T = T = 7

5) MV switchboard with two transformers and two line feeders

5) Add a new page with the “Add a new page” command, available in the “Home” tab of the
“Document manager” menu with the icon shown on the left.

6) Change the layout of the new page with the “Change layout - page dimension ” command,
available in the “Home” tab of the “Document manager” menu with the icon shown on the
left).

Select the layout with low voltage columns.
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Choose layout

E|xfx|x|

Layout

A3 11 col -1 Itag

Use it to represent diagrams of low-voltage switchboards
using 11 columns per page

A3 7 columns - Medium-voltage switchboards

Use it to represent diagrams of Medium-voltage switchboards
using 7 columns per page.

: N

Changing the layout
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3.5.

Drawing and defining a Network — UPS changeover

DOC allows you to define several power supplies in mutual exclusion for the same plant.

1) Draw a network with “LV” supply where a “Generator” Single Object is also present.

[
T T T I L T
B Py e Py Py i
O e T . e A ST M
BECTTENS “Tams - T Cramciraa | Eragmatirasr
T = o - o =T T T
T ET S T 3 FT I T T
T z = = = T T
AT AT ar ar
el el R U T
T T T ¥ =
=

B ———— [™™ [

-

Example of a diagram with two power supplies

2) Use the “Scenarios” command in the “Tools” menu.
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Configurations. = =
CLLTT enerseney Y <dcfautt x (-
=

on Name Board Model Description
[  gris,lo.. Boardi 2CDS274001R0634  5204M-C63
]7 -QF1.3,Lo... Boardl 2CDS5274001R0634 5204M-C63
]7 QF1.7,Llo... Boardl 2C05274001R0534 5204M-Ca3
¥ oFisBu.. Boardi 15DA0GS065R 1 ¥T3M 250 TMD 200-2000 ...
¥ <oFt4lo.. Boardl 2CDS274001R0634 5204M-Ca3
¥ i3 Lo.. Boardi 15DA0G63138R 1 ¥T1B 160 TMD 100-1000
17 QF1.2, Lo... Boardl 1SDADEE31TR1 XT1B 160 TMD 80-300
r QF1.10,E... Boardl 15DA071821R 1 E4.2N 4000 Ekip Dip LT 4000
[  ©oFt1Inc.. Boardi 15DA054439R 1 TSN 400 TMA400-4000

| FYEIPEP [ OK ] [ Cancel ]

3) Define the “NETWORK” configuration:

“NETWORK”;

NETWORK configuration.

4) Define a new “Emergency” configuration:

e Click on the available tab to enter a new scenario;
e  Assign the “emergency” name to the new configuration;

“Scenarios” command window

e Double click over the “<default>” text to rename the existing configuration in

e Deselect the protection device which connects the “Generator” Single Object to the rest
of the network. In this way, the generator will be disconnected from the plant in the

e Deselect the protection device which connects the supply to the rest of the network. In
this way, the supply will be disconnected from the plant in the “emergency” configuration
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Configurations = .0

I e
-
Oon Name Board Model Description

[ Fts,le.. Boardl 20D5274001R0634  5204M-C63

[ gFLslo.. Boardl JCDS274001R0634  S204M-C63

[+ gFL7,le.. Board ACD5274001R0634  5204M-C63

[ oF15Bu.. Boardi 1SDA0SB055R 1 XT3N 250 TMD 200-2000 ...

[ oFi4lo.. Boardi JCDS274001R0634  5204M-C63

[ gF13lo.. Boardi 1SDADGES 18R 1 XT1B 150 TMD 100-1000

[ -gF12,lo.. Boardl 1SDADSEB17R 1 ¥T1B 150 TMD 80-800

[ grFL10,E.. Board 1SDAD71821R1 E4.2N 4000 Ekip Dip LT 4000

[T oFt1Inc.. Boardi 1SDAD54439R 1 TSN 400 TMA400-4000
i FRIPEP [ oK ] [ Cancel ]
i - .

configuration.

Network configurations: “emergency” scenario

5) Once the window for defining the configurations has been closed, part of the network will be
in a different color, depending on the configuration selected.
The color indicates that part of network is “off”, or not supplied (to change the colors or to
know their meaning, Cf. Chapter Error! Reference source not found.)

The unsupplied part of the network will not be considered in the calculation of this
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Single-line diagram: “GROUP” scenario

Single-line diagram: “NETWORK?” scenario

Use of the “Calculate scenario” option under the “Calculation options” item of the “Options”

.@ command is of particular importance in this context
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[ options [

Calculation oplirs | Protection aganst indrect contact | Shor circut | Crout Breakers | Cables | Colors | Others|

Calculationss according to stamdand method. CEl 11-25 -
Cable dimensioning actording to standard CEl 64-8 -

[7] Shemw caleutaton options before dmensioning |
|| Sizes cutput branches to rated cument of trafos and generaion

V| Aulomatic phase balancing

] Pastomatic optimization of neulral conducter

Loads [ Foued reted cument

Corfiguraticris (Caicuate st -]
Calcuiate adual onky |

Mriatise creuil braskers

Temperatura

Ambvent | 't

Inside switchibaards by project) o ra

nARD —_—
A [ Concel ]

| Store cument settings as defaull values for new projects

If you opt for the “Actual” value, all

Window where the scenario calculation mode is entered

the dimensioning will be performed in relation to the

scenario activated at that particular moment.

On the other hand, if the “All” val

ue is entered, dimensioning will take account of the

performance required from every device in all the network scenarios envisaged in the
project: this means that a higher performance level that does not take account of a single
scenario may be required from each device.

The flag on the “Show calculation options before dimensioning” accesses the “calculation
options” window prior to each dimensioning.
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3.6. How to edit the drawing

This chapter describes the most useful commands for editing the single-line diagram drawing.

Zoom In, Zoom Out and Pan with the mouse
The “Zoom In”, “Zoom Out” and “Pan” commands can be given using the mouse wheel: this
way the relative part of the diagram can be displayed rapidly with the right level of detail.

The “Zoom In” and “Zoom Out” commands are, respectively, turning and clicking the mouse
wheel upwards and downwards.

The “Pan” command is obtained by keeping the mouse wheel pressed and dragging the page.
These commands are also present in the “View” menu of the “HOME"tab.

Multiple selection by means of selection box

To select several Single Objects it is advisable to:

e Disable any active command by pressing the “Esc” key.
e Click over an empty point of the drawing.

e (Create a selection box which touches or completely includes the Single Objects to be
selected.

The selection will consist of all the Single Objects touched or completely included in the

selection box, depending on the first click and the direction in which the Single Objects are

selected.

o If the first click is on the right of the Single Objects to be selected, DOC will add all the
Single Objects touched by the selection box to the Multiple selection.

o If the first click is on the left of the Single Objects to be selected, DOC will add all the
Single Objects completely included in the selection box to the Multiple selection.

Multiple selection by clicking over the Single Objects to be selected

A multiple selection can be created by clicking over each Single Object you want to add to the
selection list. First select all the Single Objects required, then select the Command you want to
apply (for example, the “Properties” command)

[_’B . Copy—Paste

The “Copy” and “Paste” commands allow a Single Object or a Multiple Selection of Single
Objects to be copied onto different pages of the drawing.

The predefined values of the original Single Objects will be indicated in the pasted Single

Objects.
AA IDEd
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These commands are present on the “Clipboard” menu of the “HOME” tab.

‘,:;t Stretch

The “Stretch” command allows the length of “Busbars” and “Connections” to be modified. This
command is present in the “Trasformations” menu of the “HOME” tab.

N

==

-

Connections stretched using the “Stretch” command ”

A Add a text

To add text notes to the single-line diagram, use the “Text” command in the “Tools” menu of
the “HOME” tab.
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3.7.

Labels

Labels are texts associated with each Single Object which allow the characteristics and
calculation results to be displayed, such as the Iz of a Cable, the Description of a Circuit-breaker
or the short-circuit current at a Busbar.

The position of the Labels depends on the layout.

Layout in columns

The layout in columns shows all the data relative to a Single Object in the layout below it.

The contents of each compartment of the layout is explained in the caption at the bottom left.

You cannot change the layout and results displayed.

D
E Daserizione
=
I
- 400 10 400
& [Tensione 1] |dv . . % 400 5 400 .
= [Potenzaativa [kin] [Fattors util % 10.00 10.00 100
In 14 |cosphi 16.0 090 16.0 080
© |Produttare c " REE : LEE : © ABE
.— |Interuttore !5 ezionatore S204M -C23 S204M -C20
= DDAZ04 4C-250,03
T
% P oli In [4] 4r 25 4F 20 1]
a |itn 14 [tan 14 25.0 0.030 20.0
= 14 [sulten 164 250.0. 150 200.0. 15.0 00
F § Fusihile Taglia 14
S |Cortatiore In 4]
S ]
| contattors In -~ 14
Relétermico |5 ettag gio 4
Tipo dicann Cu-PWC Cy-F
- g Fomazions 4x[ix2. 5 G25 4 1x1. 5+ G 15
2 [Lunghezza Im] |1z 141 22 210 33 16.0
=]
SlieLt . [4 [Num. diFosa . B0, A0 I REL)
=
= |IB L2 14 [av % 16.0 16.0 1a1 018
o
= [IB L3 14 [tb min [k4] 16.0 16.0 048
|
a L 14 [Ib max A 00 00 10,00

Layout: Caption (first column on the left); data of a dimensioned feeder (green color) and data of
an undimensioned feeder (black color)

Free Layout

The free layout shows some of the calculation results in the labels alongside each Single Object
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Labels in a free layout; Label Manager window

Q Label manager

The Labels show the user the main data of each Single Object.

The Labels can be customized:

e The list of data contained in the Label can be changed by the user with the “Set Labels”
command in the “Tools” menu. There are two predefined Label configurations: one for the
free layout, the other for the layouts in columns. Special Label configurations can be saved
for subsequent use in other projects.

5 Move labels

Using layouts A3, A2, Al or A0, which allow free drawing of the single-line diagram, the labels
are shown alongside the Single Objects.

When two or more labels are overlaid, they can be moved with the “Move labels” command.
This command is present in the “Tools” menu of the “HOME” tab.
Change the data shown on a Label

of]

Use the “Set Labels” command in the “Tools” menu to change the list of data shown on a Label.
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Labels managing |
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Label managr window
The label manager window allows you to define which properties to display in the diagram.
To change the state of a property, first select the Single Object to be modified in the “Object”
menu, then enable or disable a property in the “Properties” list. The selection affects all the
Single Objects in the single-line diagram.
You can also save a label configuration by means of the “Save configuration...” button, and use it
again in another project.
The “Board configuration” and “Free configuration” options refer to the two types of layout:
e  “Board configuration” is the layout in columns, available in two variants: one for LV plants
and one for MV switchboards.
e  “Free configuration” is the layout without columns, where the labels are displayed beside
each Single Object.

Example of label manager use: Display\Hide the padlock

The padlock icon (Cf. Chapter 4.5) in Labels is used to make the Single Objects, which have been
locked by the user and that DOC cannot change following a calculation, recognizable.

The symbol is very useful during design, but cannot be used in the printing stage.

This means that it may be useful to know how to manage the Labels so as to show or hide the
padlock icon, depending on the task you are performing.

This situation can be managed with two label configurations:

e  With padlock

e  Without padlock

1) Run the “Set labels” command in the “Tools” menu of the“HOME” tab.
2) Select the “Board configuration” or “Free configuration” option, depending on the layout used
3) Activate the padlock for all the Single Objects. The padlock is managed by the “STATE” property.
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4)
5)
6)
7)

8)

Labels managing
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Label manager: STATE label of the LV circuit-breaker

Save the configuration with the “Save configuration...” button and assign it the name you prefer.

Disable the padlock for all the Single Objects.

Save the new configuration as described in point 4).

To display of the padlock, run the “Label manager’ command in the “Tools” menu of the
“HOME” tab, select the type of diagram used, board or free and select the configuration where
the padlock is to be displayed from the pull-down menu.
Once the two configurations described in points 4) and 7) have been created, you can rapidly
pass from one to the other by executing the “Set Labels” command and selecting the desired

configuration from the list at the top left.

G G

Single-line diagram with the padlock visible and not visible
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4. Calculation and Dimensioning

This chapter describes:

e the DOC calculation potential;
e results of the calculation;
e verification of existing plants.

After reading this chapter, the user will be able to:
e understand what is calculated by the program;
e understand how the calculations are made;

e resolve any incorrect situations highlighted by the program;
e read the calculation results;

e  customize the program choices
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4.1. Calculation and Dimensioning

When the single-line diagram drawing is completed and the data of the Single Objects have
been defined, you can then calculate the single-line diagram.

DOC has a powerful calculation engine able to rapidly and automatically perform long and
complex operations which would take a long time to carry out in the manual mode or using
some other, less powerful software.

In particular the DOC calculation engine is able to:
e Verify correctness of the single-line diagram design
e  Calculate the load currents at all points of the diagram
e Calculate the voltage drops
gmﬁ‘] e Balance single-phase - two-phase loads over the three phases
E&%E] e (Calculate the power consumed by the supply and the power factor
e Dimension the cables according to the calculated load currents and/or the voltage drops
e Repeat steps 2 and 3 until all the cables have been correctly dimensioned
e Calculate the maximum and minimum short-circuit currents at all points of the single-line
diagram
e Choose the protection devices according to the load currents, short-circuit currents,

protection of cables and people and, if required, coordinate the protection devices
(discrimination and/or back-up).
The calculations are made using the “Calculate” button of the “Tools” menu in the “HOME”
tab. All the calculation parameters are preset so as to meet the needs of the more common
plants. Calculation thus begins immediately and does not require any further decisions from
the user.

Q Advanced calculation settings

Some parameters used in the calculation procedure can be changed by the user.

This operation is generally not indispensable because the parameters are preset so as to satisfy
the most common needs. To view and edit these parameters, you must use the “Options...”
command (in the main windows of the program, e.g. in the Supply window) and select the
“Show calculation settings before dimensioning” box on the “Calculation options” page.

Modification of the advanced calculation options is only recommended for expert users with
special requirements as they concern:

e Definition of the instants at which the short-circuit currents must be calculated;

e Power supply voltage tolerance;

e Reference temperature of the cables for calculating the maximum short-circuit currents;
e Type of over-excitation of the generators in the diagram;

e Manual exclusion of motor contributions in short-circuit current calculations.
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Q Minimum and maximum fault currents

DOC calculates the Minimum and Maximum short-circuit currents it all points of the network.

Their difference is explained in Standard IEC 60909-0 chapters 2.4 and 2.5 (the differences are

also given in DOC during printing in Printout of the Error! Reference source not found. section;

Error! Reference source not found.).

It is important to underscore that, with regard to the end-of-line fault currents, DOC calculates:

o The Minimum fault current in the cable, used for protection against indirect contacts (Cf.
Chapter 5.1).

e The Maximum fault current in the switchboard on the load side of this line, used for
selecting the Breaking Capacity of the protection devices installed in the switchboard.

Two different short-circuit values are therefore available at the end of the line, defined as
follows:
Maximum short-circuit currents
e Voltage factor cmax (equal to 1.1) is applied to calculate the maximum short-circuit
currents;
e The motors are included if their contribution is more than 5% of the maximum short-
circuit current calculated without this contribution;
e The resistances of the lines (overhead and in cables) are taken at a temperature of 20°C.
Minimum short-circuit currents
e Voltage factor cmin, equal to 0.95, is applied to calculate the minimum short-circuit
currents;
e The contribution of motors is excluded;
e The resistances of the lines (overhead and in cables) are taken at a temperature of 80°C.

The cable resistance values at 20°C and at 80°C can be printed by enabling Printout in the
Error! Reference source not found. section of the Project documentation (Cf. Chapter Error!
Reference source not found..).
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A window showing the state of progress of the process is visible during the calculations.

Calculation

Control of the presence of necessary values ... .. QK. - J

SmlElE R e e Bl | S IR I S R
Checking the windings... .. s | R R I
Check of objects zsign unicity ... ... ak.
Check of configuration] ...0OK.

Check of the presence of protecting devices... .. ok. R e
Check of busways.. ... OK. e ||| o et i G o [ SO Sl
Metwork, re-organization... ... ak. 3

Checking distibution system conformance... ..OK.

=

Calculation window

Messages may appear during the calculations, when significant or abnormal situations occur.
The meaning of the main messages is explained in chapter 4.2.

Depending on what DOC finds, the Single Objects may change color at the end of the
calculations, in accordance with the color profile (Cf. chapter 2.7).

In certain situations DOC may not be able to select some of the switching and protection
devices.

The main cases are explained in chapter 4.3.

The results available at the end of the calculations and the methods for displaying them are
described in chapter 3.7.

The main actions that can be taken at the end of the calculations to check the results and,
where necessary, to change the program selections, are described in chapter 4.5.
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4.2. Error Messages

This chapter explains the most important and frequent error messages that can appear during
the calculations.
These error messages are of two types:
e Blocking messages: warn of a critical and incorrect situation that must be corrected
before being able to proceed with the calculation.

e Warning messages: draw the user’s attention to a faulty or potentially incorrect
situation but do not block the calculation process.

Blocking messages
e Phases — Distribution system not consistent in highlighted Objects
DOC checks the congruence of the single-line diagram (for example: a single-phase cable
cannot supply a three-phase load).
Solutions: check the phase and distribution system properties in the Single Objects
indicated. If there are discrepancies, cancel and draw new the Single Objects or change the
Phase and Distribution system properties after having performed a Multiple selection (Cf.
Chapter 3.6) of the Single Objects involved.
e Single-line diagram incorrect: a busway must be added between supply and loads.
Check Highlighted Objects
DOC needs at least one Single Object with impedance not nil (for example, a cable or a
busway) to be present between supply and loads.
Solution: make sure that there is at least a cable or busway between the supply and loads.
e Single-line diagram incorrect: a busway must be added between two supplies. Check
Highlighted Objects
DOC needs at least one Single Object with non-nil impedance (for example, a cable or a
busway) to be present between two supplies that operate in parallel.
Solution: make sure that there is at least a cable or busway between the two power
supplies.
e Single-line diagram incorrect: some objects are short-circuited! Check Highlighted
Objects.
DOC checks that there are no branches with nil impedance in parallel with Single Objects
or branches of the plant: current would not, in fact, pass through these latter and this
would indicate an error in the single-line diagram drawing.
Solution: check the connections between the two short-circuited Single Objects.
e Single-line diagram incorrect: connections missing. Check Highlighted Objects
Part of the single-line diagram is not connected to the supply.
Solution: connect the Highlighted Single Objects to the supply.
e Single-line diagram incorrect: links not connected. Check Highlighted Objects
A link has not been connected to the relative arrival.
Solution: check the link indicated and connect it to another link; should the link be
superfluous, cancel it.
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Warning messages

e Voltage drop higher than limit set for the highlighted Objects
DOC checks that the voltage drop percentage on each load is no higher than 4% (or than
the value entered by the user) and signals the loads for which the threshold has been
exceeded.

Solution: check the sizes of cables on the supply side of the load involved.

o Highlighted transformer is not dimensioned correctly: increase the size!

DOC checks that the transformers are able to supply the power required by the plant. The
message generally appears when the transformers have been locked with a padlock,
otherwise DOC would be able to automatically select another power transformer suitable
for the load required.

Solution: Increase the size of the transformer, check that the power of the loads and the
demand coefficients have been entered correctly.

e These objects are not protected against overload \ short-circuit \ indirect contacts
DOC checks that all the cables and switching devices are protected against faults (the
warning can be disabled in the window that displays the warning).

Solution: It is not always necessary to take measures (for example, the absence of
protection against overload in emergency configurations): users can decide, under their
own responsibility, to omit the protections when allowed by the Standards and/or plant
characteristics.

If necessary, add a protection device on the supply side of the unprotected object.

e Warning: some supplies consume power instead of supplying it
DOC checks whether power flows from the supply to the loads. If there are several power
supplies in parallel (generator and power supply) a generator may meet the power
requirements of the plant and also supply energy to the power supply.

Solutions: if you do not want the generator to supply energy to the power supply, check
the size of the generator, the power of the loads and the demand coefficients.

If it is normal for the generator to supply power to the network, the message confirms this
behavior.

e  Warning: some supplies have lower rated power than that required by the plant
DOC checks that the generators and UPS are able to supply the power required by the
plant, by comparing their rating plate data with the requirements of the loads (the supply
is considered to be a generator with infinite power).

Solution: check the rating plate data of the generators and UPS, the demand coefficients
and the power consumed by the loads, in that order.

e Highlighted cables do not conform to the following dimensioning criteria:

- The carrying capacity is insufficient

- The voltage drop exceeds the set limit
DOC checks that the locked cables (Cf. Chapter 4.5) comply with the required carrying
capacity and voltage drop criteria.
Solutions: check cable data (length, insulation, method of installation) and load data; or
unlock the cable and let DOC re-calculate the section.
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4.3. Failed selection of Single Objects

DOC is sometimes unable to find a valid product, or shows the products locked by the user
with the padlock as invalid.

The most frequent cause of failed selection or verification of a product are listed below and
can help the user to modify the selection criteria appropriately.

If the Single Object is locked with the padlock, unlock it and rerun the calculation.

Check for the presence of appropriate protections against indirect contacts with the
power sources by means of residual current devices, when the distribution system is TT.
It may be impossible to ensure protection against indirect contacts with other protection
functions.

. If the fault current is high (over 15kA) and the section of cable to be protected against
short-circuit is less than 4 mm?, try to rerun the calculation after having selected a cable
with a larger section and having locked it with the padlock.

. Make sure that you are not in one of the cases specified below, for which suitable
products do not exist:
o 1P, 1P+N and 2P products in circuits with over 125A current (the 1P, 1P+N and 2P
devices are the modular type and have 125A maximum rated current. 3P, 3P+N or
4P devices must be selected).

o Residual current protection with over 2000A rated current (the maximum size of an
RCQ external toroid is 2000A).

o Fuses with over 630A rated current (the maximum rated current of the fuses
managed by DOC is 630A).

o Fuses with over 100kA breaking capacity (the fuses have 100kA breaking capacity. If
DOC has calculated higher short-circuit currents, check the supply data, or select a
circuit-breaker instead of a fuse).

o Circuit-breakers with over 200kA breaking capacity (The circuit-breakers have
maximum 200kA breaking capacity. If DOC has calculated higher short-circuit
currents, verify the supply data).

o Moulded-case circuit-breakers with over 160A rated current for protecting residual
current circuit-breakers (residual current circuit-breakers cannot be protected
using moulded-case type circuit-breakers with over 160A rated current).
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o Moulded-case circuit-breakers with 160A current or less for protecting residual
current circuit-breakers with over 6kA short-circuit current (moulded-case circuit-
breakers with up to 160A rated current can only protect residual current circuit-
breakers up to 6kA).

o Miniature circuit-breakers in circuits with current over >125A or >25kA breaking
capacity. In this case, remove the limit on the type of product and allow a moulded-
case type of circuit-breaker to be selected.

o |f a fuse, or a switch-fuse, protects a cable, make sure that the ratio between Iz and Ib is at
least equal to 1.2 (Cf. Chapter 5.1.1: a cable with 30A Iz can only be protected by a fuse up
t0 0.9 x 30A = 27A.

e |f a circuit-breaker protects a cable, make sure that there is sufficient space between Ib
and Iz to be able to select a size of product. For example: if Ib is 26A and Iz is 30A, a
miniature circuit-breaker cannot be selected as protection since the closest sizes are 25A,
lower than Ib, and 32A, higher than |z.

e Make sure that not too many objects are protected by the same protection device (the
window for displaying \ editing the list of the protections is described in Annex B).

e For the circuit-breaker, check that there are not too many simultaneous discrimination,
back-up and cable protection restrictions. In this case, slacken one or more of the
restrictions.

Q Help for failed selection of Single Objects

If you are unable to select a product using the suggestions given above, you can the send the
project file and a description of the problem to the assistance service, which is at your
disposal.

The address is as follows: software.tools@it.abb.com
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4.4. Calculation and dimensioning results

Calculation results
DOC calculates the following, both in low and in medium voltage:

Maximum short-circuit currents at all points of the single-line diagram.

Minimum short-circuit currents at the end of the line.

Phase and neutral currents (in unbalanced networks) at all points of the single-line
diagram.

Power factor on each line and at each busbar.

Active and reactive power required at the supply.

Dimensioning results
The program is able to select the following, both in low and in medium voltage:

The minimum cable sections that comply with the following criteria:

o thermal, depending on the Standard selected

o voltage drop in the single line less than 4% (can be changed by the user)
The most economical protection apparatus (circuit-breakers, fuses) in the list of
technically correct ABB products.
The most economical switching apparatus (disconnectors, contactors) in the list of
technically correct ABB products.

Further results

Other results from a calculation:

Balancing unbalanced networks. The program applies an algorithm to “move” the single-
phase and two-phase loads from one phase to the other, so that current consumption on
the supply side is as balanced as possible.

Dimensioning for the rated current of a transformer or generator. The Single Objects
placed on the load side of a transformer or generator will be dimensioned according to
the rated current of the secondary winding of the transformer or the rated power of the
generator, rather than according to the current required by the plant.

This option is useful for those who possess machines dimensioned by considering future
plant enlargements. Cables and switching and protection devices will not have to be
changed, with obvious savings in times and costs.
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4.5. How to change the dimensioning results

This chapter explains how to change the selections made automatically by the program.

Q Locking and unlocking Single Objects

When program selections are changed after dimensioning, the most important commands, are
those which allow a Single Object to be Locked or Unlocked.

The “Lock objects” command changes the calculation settings, so that at the next
dimensioning, the locked Single Object is only checked and not changed by DOC.

The locked Single Objects behave as follows:

Object

Cable

Protection device
Switching device
Transformer
Load

Lock effect

The section is not re-calculated.

The product is not changed for a more economical one.
The product is not changed for a more economical one.
The size is not re-calculated according to the loads.

The single-phase loads are not connected to a different phase so as to
minimize the unbalance.

The “Unlock objects” command resets the calculation settings, so that at the next
dimensioning, the unlocked Single Object is selected by DOC.

The unlocked Single Objects behave as follows:

Object
Cable

Protection device

Switching device

Transformer
Load

Lock effect

DOC re-calculates the section and optimizes it according to the voltage
drop and the carrying capacity

The most economical product among those technically suitable is
proposed.

The most economical product among those technically suitable is
proposed.

The size is re-calculated according to the loads.

If it is single-phase, it can be connected to a different phase to

minimize the unbalance.
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Changing product

account!

e Click over the “Select >>>" button

To change a product proposed by DOC, simply:
e Access the Single Object Properties window.

e Navigate the tree to find the desired product.
e Lock the desired product with the padlock.

The automatic selections made by DOC cannot take the requirements of all program users into

On access to the selection window, the list of products displayed considers the technical
selection filters of the product itself (for example, circuit-breakers with breaking capacities
lower than the short-circuit current will not be shown).

If the desired product is not in the list, remove the technical filters by selecting the “Free
selection” option at the top left.

e Ma 10.00 KAl [ Proiecied objedis ]
Ik Min 0.84 kAl [ Details ] [ Discrimination and back-up I d: J‘ 5 Ty
- 1]
)
o "
Type {Ovedoad and Short Circuit protection v] i . . '
]
Version [<.N| possibiities> v] Foles N ¥
Family [<.N| possibilities> v] 1 [y ‘ %
Release [ <All possibilities> - ] X
L N
S204M-C20 Select
U
St ok .
4L HB D
PRIDES

4

Changing cable sizes

the voltage drop.

“Select >>” button in a circuit-breaker window

At the next calculation, DOC will check the locked product instead of selecting a new one.

DOC selects the cable sections according to the Standard, the carrying capacity of the cable and

You can change the cable sections, for example, to check a cable already installed, by accessing
the cable Properties window.

Select the most suitable sections for your situation in this window and lock the selection with
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the padlock.

Feeder properties &J
Generic load {(12.6) LV cable (WC2.6) | Circuit-breaker (-QF2.6)
User Ambient temperature 30 [l
= (160 " 400 M [ Mamsl dv: slowed [
Cosip | 070 Sy |20 1Hz] [ Cable with double insulation
@ Definition of cable () Busduct
Length n m]
[single-core -]
[P +] [ou B
ion method
[Overhead v]
[In cable trurking -]
[Trefoi -
=}
Phase x {mmz] k 2 [ Further resuts |
Neutral x éf’- [mmz] it 1.00 [ Reduction factors ]
PE x ‘; [mmz] v 042 1) [ Short cireut cuments ]
10
16
:
35
50
70
4\ Ib D 95
ABE =
150
- 1868 —

Cable dimensioning window — changing the cable sections

When the section of a cable is changed, the impedance of the cable and, therefore, the
voltage and short-circuit values on its load side also change.

New values for the short-circuit currents could invalidate the selections made for the already
selected protection devices: it will therefore be necessary to re-calculate the whole single-line
diagram !
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5. Verifications and protections

This chapter describes:
e verification of overload, short-circuit, indirect contacts and discrimination from a theoretical
viewpoint;

e the verifications performed by the program.

After reading this chapter, the user will be able to:

e understand the overload, short-circuit, indirect contact and discrimination verifications;

use the curves module to perform overload, short-circuit, indirect contact and discrimination
verifications.

AA IDEd
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5.1. Verifications and protections

This chapter describes how to check the cable protection and the discrimination criteria by
means of the module dedicated to drawing curves.

5.1.1. Description of the Protections

DOC checks, in real time, the protections against:
e  Overload (hereinafter OL).
e  Short-circuit (hereinafter SC).
e Indirect contacts in TT systems (hereinafter NDT-TT).
e Indirect contacts in TN systems (hereinafter NDT-TN).

The protection criteria are defined in standard IEC 60364-4-43:

e Overload (Standard IEC 60364-4-43 Chapter 433):

- The set current of the protection device (In) must be between the service current
(Ib) and the carrying capacity of the busway (1z).

Ib<In<lIz

- The threshold of guaranteed tripping of the protection device must be less than
1.45 times the carrying capacity of the busway.

If <145-1Iz
where:

I, = Service current.

I, = Carrying capacity in permanent regime of the busway.

In= Current set of the protection device (for non-adjustable protection devices,
this coincides with the rated current).

lr= Current which ensures effective operation of the protection device within
the prearranged time under defined conditions.

Q Guaranteed tripping current for circuit-breakers and fuses

For construction characteristics, guaranteed tripping current l¢is:
- Always 1.45- In or less for circuit-breakers

- 1.6-In for fuses.

This means that:

- Adcircuit-breaker is able to protect a cable against overload over the whole of its carrying
capacity, thus making verification superfluous If <1.45- Iz

A\ DR
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- Inafuse, the most stringent condition is verification on I+. If Izis substituted with value 1.6
In, you obtain:

1.6-In<1.45-1z
Which means that:
In<0906- Iz

In other words, protection of a cable against overload by means of a fuse does not allow this
cable to be used up to its carrying capacity, but only up to about 90% of its carrying capacity.

e  Short-circuit (Standard IEC 60364-4-43 Chapter 434):

o The specific energy let-through by the protection device is less than the specific energy
supported by the cable for all the current values from Ib to the maximum short-circuit
current.

With DOC, verification is performed graphically by comparing the curve of the specific
energy let through by the circuit-breaker (1%t) and the curve of the maximum energy
which can be supported by the cable (K2S?), and by checking that there are no
intersections in the range of currents defined by the Standard.

1E3MA%

10 mm~2
100k 225

i mmt2

\ T4H 250 PR222DE-L5 1100k

o VERN
N

1hifds

0.1MA% /
1E-2hiA%s /

/

1E-3MA%s

1E-2kA mAkA kA 10k A 100k A 1
Energy diagram: comparison of the curves of a circuit-breaker (blue) with a completely
protected cable (black) and a partially protected cable (red)
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o Indirect contacts in TT systems (Standard IEC 60364-4-43 Chapter 413):
o The contact voltage is less than 50 [V], i.e.:
Ra-1a <50
where:

Ra [Q] = Sum of the resistances of the earth electrode and protection conductors of the
exposed conductive parts.

Ia [A] = Current which causes automatic operation of the protection device (if the
protection device is the residual current type, |a is the Idn rated residual current Idn).
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Q Modification of the Ra value

As described in the previous section, Ra is given by the sum of two resistances: the earth
electrode and the protection conductors of the exposed conductive parts.

e Earth electrode: its value is defined using the command “Options” under the item
“Protection against indirect contact” (Cf. Chapter 2.1).

Options &r

] Calculation options | Protection against indirect contact |Short circuit | Circuit Breakers I Cables I Colors I Others|

Maximum contact voltage Uo 50| v

Ra 10 Q]

Maxdmum disconnection times [s]

50V < Uo <= 120V 120V < Uo <= 230V 230V < Uo <= 400V Uo = 400V
System TN 0.3 0.4 0.2 0
System TT 0.3 02 0.07 0.04

o

Defaults

[ Store cument settings as default values for new projects

AL ED D [

FLEBER ok [ comd ]

Window for setting the RA value

If necessary, you can set a different earth electrode value for each single feeder in the
“Protected Objects” window of the protection device (“LV circuit-breaker”, “LV Fuse”,
“Residual current circuit-breaker”) on the supply side of the feeder itself.
e Protection conductors of exposed conductive parts: the resistance value of the the
conductors is calculated by the program depending on the type of cable and its section.
The conductor resistance values can be
o Consulted in the “LV cable” properties (Cf. Annex B);
o Printed in the Error! Reference source not found. section Error! Reference
source not found.).
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o Indirect contacts in TN systems (Standard IEC 60364-4-43 Chapter 413):

o  The trip threshold of the protection device must be lower than the fault current at the

end of the Phase — Earth line, i.e.:
Zs-la<Uo

where:
Zs [Q] = Impedance of the fault ring which includes the source, the live conductor as far
as the fault point and the protection conductor between the fault point and the source
(in DOC, this type of fault is called “L-PE”, i.e. between phase and protection
conductor).
Ia [A] = Current which causes automatic operation of the protection device within the
time defined in the following table (if the protection device is the residual current type,
Iais the rated residual current lgn).

Uo [V] Tripping time [s]
120 0.8
230 0.4

400 0.2

>400 0.1

Uo [V] = Rms value of the rated voltage between phase and earth.

DOC calculates value UO/ZS , indicated as “Icc L-PE” (short-circuit fault current
between Phase and Protection conductor). The verification performed is therefore:

Im < IccL — PE
where:
Im [A] = is the current which causes the protection device to trip within the scheduled
tripping time.
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o Indirect contacts in IT systems (Standard IEC 60364-4-43 Chapter 413):

O

In IT systems the live part of the network is electrically insulated from the
exposed conductive parts, therefore the circuit of any possible earth fault can
only be re-closed in capacitive couplings between live conductors and exposed
conductive parts or earths (as in the diagram below).

The value of these capacitive couplings is not easy to calculate, so it is
impossible to give a value to the impedance of the fault ring and therefore to
the current which passes through it.

L ]

Circuit of an earth fault in an IT system

Since the value of the first earth fault is not known, DOC is unable to check the
protection against indirect contacts.

Remember that, in any case, the above-mentioned Standard envisages the use
of an insulation control device to indicate the appearance of an initial fault
between a live part of the network and exposed conductive parts or earth.

The same Standard does not impose protection against indirect contacts in IT
systems by means of automatic interruption of the power supply.

The parameters used for verifying protection against indirect contacts can be changed in the
“General plant properties” window (Cf. Chapter 2.1).

Q Further information about protection against indirect contacts

For further details, we recommend consulting the “QT3 - Distribution systems and protection
against indirect contacts and earth faults” guide.
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5.1.2. Protection devices

The protection devices are able to supply the types of protection listed in the table below

E 5] ko
SC

Protection device CcC CI-TN CI-TT

Thermal-magnetic circuit-breaker X X X
Thermal-magnetic circuit-breaker with residual current X X X X
Magnetic only circuit-breaker X X
Magnetic only circuit-breaker with residual current X X X
Residual current circuit-breaker X
Fuse X X X
Switch-fuse X X X
Thermal-magnetic motor protector X X X
Magnetic only motor protector X X

Thermal relay X

DOC automatically assigns cable protection to the most suitable device on the supply side.

However, the program selections can be changed by pressing the “Advanced Options >>>" or
“Protected Objects” buttons, which are always present in the windows dedicated to each
protection device.

Removal of the protection restrictions of switching devices or busways could leave these
objects unprotected in the case of a fault.
You are advised to use this option very carefully.
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e — — — -
Protection of M
Automatic: Protection of people
@ Cables-Busways
Capacitors bank
Contactors
Residual current circuit breaker i ks h=C e b e 04 sl
Disconnectors
=8
[ Iz 8] llomin k&]  fkmax [k&] K587 [MAT] TFH{-QF2.2) [MA=]
[T woia 10 264 96 162 0.752
[T w2 e 248 38 824 0.752
[P v v w2z 2w 457 10 257 0.745
[T woz = 0.754 96 0.0524 0.752
[T wois =] 211 96 338 0.752
[ wos = 0.404 96 0.0824 0.752
[ ox ][ cancel |
. — ——

Window for assigning the protections.
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5.1.3. Protection verification

Q Curves module manual

This Chapter only contains basic indications about using the curves module.

For a detailed explanation about how to set the releases and on the functionalities of the
application, please consult the “Curves Manual” under the “Help Curves” item of the “INFO”

tab of DOC).

Protection verification is performed with the curves module, which is enabled by clicking over
L the “Curves” icon of the “Tools” menu in the “HOME” tab (shown on the left).

Once the command is given, DOC displays a new work environment where you can work on
the curves of the devices in the diagram and on all the available settings

<unnameds - Curves -3 - - - = e
Thih Aeal RERBEODEE i oy _-] ) ] V.
@ Objeots
PHLLLLL (1O [ R LPE [ IR LLLLL [ e LN [ HRLLPE [ Peak |
Boad Id Vet E
r 323 400V Time-Current curve LLL-LL @400V
r M52.4 00y
[ -1 a0y ] |
rC W1 a0y = 1E Y
r w2 a0y
r We13 400V N\
r WETA a00v N
O We1S a0y ; H
I~ weze2 a0y 01
| WC23 400V 1E- L e
[ wWeza 400V 9E-
r wWezs 400y e
r We26 00V 5
r we27 00V 1E
O wezs 400y =
[T Ou. K23Not. 400V ~ 9E-
New E-4KA 1E-3KATE-2KA 01KA 1kA 10KA 100KA 1E3KA 1E4KA 1ESKA TEGKA
_ Relations
Upstieam  Downstr.. Veiiication Stalus =
[ QFI5.. WCL5S  Ovedoad Ib [16.04&] ¢= Ith (20.00[8]) <= = [21.008]) and If (29.00]) ¢= 1.45z [30.45(A]) Un=400V Ok £
[T -OF15,. WCL5  Shorcircut Protection gusranteed up tolk LLL [ E0[KAIL Ik LN [ 5.69ka]), Ik L-PE  5.630A]}; Un=400v 0k
[T QF15,.. WC15  People protection: Id [ 0.03AD <= lkmin L-PE ( 0.40<A]) and Td (0.04(s1) <= Mas tipping time (0.40(s[); Un=400v Ok
[~ GF14 . WEC14  Ovedosd Ib (38 43(&] <= Ith (40.00[&) <=2 (65 ODA]) andl If (58 00[A]) <= 145492 (38 B0A]) Lin-400v Ok
[ OF14,.. WCL4  Shoreicut Protection guaranieed up to lk LLL [ 3 80[KAT Ik LN (569ka]) Ik L-PE  5.6SkA]): Une400V Ok
[~ QF14,.. WCl4  People protection: Id [ 0.0%A]) c= kmin LPE [ 311[ka]) and Td [0.04s]) c= Max trpping time (0.40(s[): Un=400 Ok
[T OF13,. WC13  Ovedoad Ib (16.04&) = Ith (20.00[8) <=12 (21.00A]) and If (23.00A]) <= 1,452 (30.46(A); Un=4001 ok
[~ GF13.. W13 Shotsiuit Protestion quarantssd up to li LLL {8 B0[kAIL Ik LN (5 B3kA]L Ik L-PE (5 BSIKALL Un-400v Ok
r WC13  People protection Id [ 0.03(&]) ¢= lkmin LPE (0.75[4]) and Td [0.04[s]) ¢= Max bipping time (0.40(s]):Un=400V Ok e
= . PO i Aot T N w0 o el b
A

Main curves module window.

“Relations”, i.e. the list of protections verified by DOC, are shown in the lower part of the

screen.
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The “Relations” window is divided into four columns:
e  Object on the supply side (protection device, a circuit-breaker or a fuse).
e Object on the load side (object protected, typically a cable).

e Corroborating calculation performed by DOC (the calculation is made in real time as soon
as a curve is changed and in conformity with the previously described criteria).
e Present state of the verification.

If a protection relation is satisfactory, the text which describes it is black and the state is “OK”.
If a protection relation fails, the text which describes it is red and the state is “Failed”.

You can print the results of all the verifications made by DOC in Print of the Error! Reference
source not found. section (Cf. Chapter Error! Reference source not found.).

I Relations

Upstream  Downstr..  WVenfication Statuz
[ 0OF1.3 .. “C13.. People protection: [@Max tipping time [ 1.00[ka]l<=lkmin L-PE [ 3.860k4]): Trip time=0.40(s]; Un=400 Ok
[ OF12 .. “WC1Z2.. Overoad: b [72.17[] <= Ith [F2.31[4]] <= 1z [110.00[4]) and IF [34.01[4]) <= 1.4542 [159.50[8]); Un=400% Ok
[ @Rz “WwClZ.. Shortcicut Energy curve of the protection lies above the coordinated object Failed
[ @F1.2.. WwC12.. People protection: 1(@Max tipping time [ 0.65[ka]}<=lkmin L-PE [ 3.85[ka]); Trip time=0.40[s]; Un=400 Ok

Examples of satisfactory and failed verifications
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5.1.4. Management of the protection device settings

When a protection relation fails you can proceed according to the indications given below so
as to understand the reasons for this and take the appropriate measures to make it

satisfactory

Verification of protection against overload

<unr|amed>-CurvEs: a - .- - = - -

© Objects

hm QAQ CORBDEE

3 1 L L I o A

I 0L [

Board 14
G111
An
W1,
1.2, Lo,
WC13 Lo
WC14, Lo,
WC17, Lo
018, Lo,
WC1Y, Lo...
Qu. OF11.Inc.
Qu. OF110.E

Qu. OF1.4.
Qu. OF15 Bu
OF17. Le.
Qu. OF1.8. Lo
Qu. OF1.9. Le.

Lo.

WLLLALL (14N [ 4 LPE [ RELLLAL [ 1RELN [ IR LPE | Peak |

un 00y v (N | [m——] (7 -

el

4004 Time-Current curve LLL-LL @400V

400%

400 e
4oy

400v =
400v

4004 1E: \

400%

\
400 100
400v %\ \

400%

4004

400%
4004

a0y 03
400y

400 1E- s

New

) Relations

AE-4kA 1E-3kA 1E-2kA 0.1kA kA

10KA 100kA

1E3KA 1E4KA

Upstream
[ ar3
[~ or2
[C ar2
[T amz2

Downstr...

W13,

WC12..

WC1.2.
WC1.2.

Veriication

People pratection: IGEMax tipping tine | 1.00[kA]<=lkmin LPE [ 3.86[kAD): Trip tme=0.40[s]: Un=4004
Qverload: 1B (F2174]) <= Ith (F2.31[8]) <= 12 (110.00[A]) and IF(34.01[A] <= 14542 (159 5004]); Un=4004
Shott-circuit: Energy curve of the protection liss above the coordinated object

People protection: [@Har tipping time [ 0.65{kA[)<=Ikmin L PE [ 3.86[kA]): Trip me=0.40[s]: Un=400v

Shatus
Ok
Ok
Failed
Ok

AL Ib ED
nRipp

e Select the failed verification by ticking its box;

e The curves module will show the Time-Current diagram (I-t);

Overload verification

e The protection device and the cable to which the verification refers will be shown;

e  Double click over the curve of the protection device;

e Change the setting of the thermal threshold (“L” threshold) until the current setting
between “Ib” (load current) and “/z” (cable carrying capacity) falls;

e The color of the message will change in real time from red to black, when the protection
relation has been verified.
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Verification of protection against short-circuit

<unnamed> - Curves | a L * B ab W . ; - ool
Thh QAN GERBODEE us a0y~ () [(—— ) (2% -
@ Objects
14 LLLAL [ LN [ LPE | MPLLLAL [N [ 14 LPE | Peak |
Boad Id Vret
[ G111 400 Specific et through energy curve LLL-LL @400V
I~ an 200%
[ WCLIL . 400y
[ W02, La.. 200V
I W13, Lo, 400V
[~ WOLa, Lo, 200V 1E3M
[ WEL7, Lo, 400
r AWE18. Lo 400Y
[ WO19, Lo, 200V 100M
[ Ou. OF1Ine. 400v \
[ ou. aFine. amv M
400 T
100
-
[ ou. OF15Bu. 400v \
[ Bu. OF17Llo. 400V M
[" ou. OFELo. 200V
[T ou. OF18Le. 400V e L —
0.1M -~
Mo, 0.1KA A 10kA 100kA 1E3KA 1E4kA
Relations
Upstream  Downstr.. Veriication Status 2
[ OF13.. MWC13.. Peopleprotection |@Max tipping tme [ 1.00[kA]<=lkmin LFE [3.86kALL Trip time=0.40[s]): Un=400V Ok
[ OF12. MWC12.. Overoad: Ib[7217[4]) <= Ith (F2.31[A] <= Iz [110.00[A]) and I [94.01[A]) <= 1.45%12 (159 50[A]); Un=400v Ok
[ OF1.2. “WC1.2.. Shotcicul Energy curve of the protection fies sbove the coordinated object Failed B
[~ OF12,. MWC12.. Peopleprotection |@Max tipping tme [ 0.E5[kA]<~lkmin LFE [3.86kA Trip tme=0.40(s] Un=400V Ok o
A DD
DD

Short-circuit verification

e Select the failed verification by ticking its box;
e The curves module will display the diagram of the specific let-through energy (I-1%t);
e The protection device and the cable to which the verification refers will be shown;

e There may be large circuit-breakers fitted with electronic releases: in this case enable
functions “S” and “/” of the electronic release and change the setting until the circuit-
breaker curve is completely under the cable curve;

e The color of the message will change in real time from red to black, when the
protection relation has been verified.
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Verification of protection against indirect contacts

~ o hd - ~ hl
<unnamed> - Curves | - - -~ - - . ™ GEEEERL X

Ehh Qeaac BEREDBB U 0V - (] (=—] [~
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| Board 1 Vet
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[ WL .. 400 e
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[C Qu. GFIDE. so0v 56 N

[T Qu. GF12lo. 400V ‘%) N

[~ Qu. -QF1.3La. 400V ’ \ H

Bl Ou.  GF14Lo \{\

[ Qu. GF5EBu. s00v H

[ Qu. OF7.le. 400V 8 N

[ Ou. OFl8Lo. 400V N

[T Qu. GFGLo. s00v 1E~ [ S

. N
1E- 1 \
i N
Hew E-4KA IE-3KA 1E-2KA 0.1kA KA 10kA 100KA 1E3KA 1E4KA
() Relations
Upstieam  Downstr..  Verification Status 2

[T @F13.. WC13.. Peaple protection: I@Max fipping time [ 1.00(kal<=lkmin L-PE [ 3.86[kAIL Trip ime=0.40(s]: Un=400v Ok

[ @F1z . WwCl2. Dwedoad Ib[7217[A]) <= th [F2.31A]) <=2 [110.00[A]) and If [34.01[A]) <= 14512 [159.50[A]); Un=400v Ok

[T @F12 . w12 Shortcicuit Energy curve of the protection lies above the coordinated obisct Failed

[T @F12. WC1Z. People protection [@Max tipping tme [ 0 65[kalK=lkmin L-PE (3 BEKAJL Tiip ime=0.40[s]: Un=400v Ok =

Indirect contact verification

e Select the failed verification by ticking its box;

e The curves module will display the Phase-earth fault current — Time (I-t LPE) diagram

e Select the circuit-breaker curve by clicking over it;

e (Click over the “min Ik” icon: the command makes a vertical straight line appear on the
diagram which represents the fault current at the end of the line. A positive
verification is obtained when the magnetic threshold of the circuit-breaker is on the
left of the fault current at the end of the line;

e Lower the magnetic threshold of the thermal-magnetic releases, or enable thresholds
“S” or “I” of the electronic releases and use sufficiently low setting values;

e The color of the message will change in real time from red to black, when the
protection relation has been verified.
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Discrimination verification

Btk QQQN HORBODOE ey -] ) (e )
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Discrimination verification

Discrimination is achieved when both the following conditions are satisfied:
e The circuit-breakers have been selected by assigning them the discrimination restriction
in the single-line diagram (Cf. Annex B, “LV circuit-breaker” chapter).
e The curve of the circuit-breaker on the supply side, in the Time-Current diagram, does
not intersect that of the circuit-breaker on the load side

When the program warns that discrimination verification has failed, it is advisable to proceed as
described below:
e Select the failed verification by ticking its box;

e The curves module will display the Time-Current diagram (I-t)

Double click over the circuit-breaker on the supply side to access the window where its
release is set.

If the release is the thermal-magnetic type (“Circuit-breaker with thermal magnetic relay”),
raise threshold “/” up to the maximum value allowed.

If the release is the electronic type (“Circuit-breaker with electronic relay”), disable
function “I”;

IIIM

o  Once function has been disabled, it is advisable to enable function “S” (protection
against delayed short-circuit);

o Raise threshold “S” both as to time and current until discrimination is obtained.

The color of the message will change in real time from red to black, when the protection
has been verified.
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The hatched area appears in the diagram when a discrimination verification has been selected.
This area represents the maximum discrimination value which can be achieved by the pair of
circuit-breakers.

The maximum discrimination value is defined as:
e The magnetic setting of the circuit-breaker on the supply side minus the tolerance, if:
o The circuit-breaker on the supply side has an electronic release and function “I” is
enabled;
o  The circuit-breaker has a thermal-magnetic release and the magnetic threshold
setting is lower than the maximum value allowed.
e The discrimination value published in the ABB “Coordination Tables” if:
o The circuit-breaker on the supply side has an electronic release and function “/” is
disabled;
o  The circuit-breaker has a thermal-magnetic release and the magnetic threshold
setting equals the maximum value allowed.

“" I”

“" I”

Q Further Information about discrimination verification

The “QT1 - Discrimination in low voltage with ABB circuit-breakers” guide is available in the
“Help” menu. You are advised to consult it for in-depth information on the subject.

Q Discrimination studies between MV Apparatus and LV Apparatus

The “QT2 - MV/LV Substations: theory and short-circuit calculation examples” guide is available
in the “Help” menu. You are advised to consult it for in-depth information on the subject.

Q Inability to verify all the relations

It may not be possible to satisfy all the protection relations simultaneously, since a setting
made to satisfy one of them may not allow others to be satisifed.

This can occur, for example, if both protection against indirect contacts and discrimination

with circuit-breakers on the load side must be guaranteed using the same protection device:

the former requires a low magnetic setting, whereas the latter requires high values or

disablement of function “/”.

It is advisable to:

e Replace the thermal-magnetic releases with microprocessor ones, which have more
options during the setting stage.

e Use releases with the “G” function, which allows you to have high magnetic settings for
discrimination verification and low magnetic settings for protection against indirect

contacts.
AL ID ED
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Q Back-up verification

DOC is able to select circuit-breakers coordinated by means of back-up.

This relationship does not require any further verification: back-up is a function of the
construction characteristics of the circuit-breakers and does not depend on the release
settings.

The back-up value is declared by the Manufacturer in the ““Coordination Tables”.

Q Use with Ekip Connect of the circuit-breaker settings obtained with DOC

DOC files can be opened with the Ekip Connect application for the purpose of managing the
electronic settings of ABB apparatus: the settings calculated by DOC will be visible to the
application and can be transferred to the apparatuses after the required verifications have
been performed by the user.
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5.2.1. Exporting data from the diagram

5.2. Data export options of the curves module

The curves module has two commands for exporting the diagram (“Copy graph”) and the
F]L setting values (“Copy values”).

Once copied, the graph or values are pasted into any application which supports MS
Windows copy-paste.

Using these commands, you can create a customized document containing:
e  The diagram shown on screen;
e The settings of the objects in the diagram;

e The verification currently selected (in this case, the objects visible will only be those

involved in the relative verification).

InM: 50%
1:0.72
1 24s
S - off
13:4.00

Tensione nominale: 11000 [v]
Circuito: LLL

Sisterna di distribuzione: [T
I> - OFF

>

I»>2.38

t>» 480.000

|>»>

I>»> 738

t»»> 101.000

lo»» - OFF

-QF1.1, HDUnikix-R 24.06.16 P230, REF542FIus/DK.

Cama Tempo-Corerts LLL

1ESs

1Eiz

1E3:

100z \x%\

X18 800 PR3N %
108

HD4 [N -R

g+.06.16 P230, R

EFS42

[LE2403 4

=

FRAFO 400KV A 150 4K

X

S

™

nix )

Document created by copy-paste of values and graph

DOC - User manual - page 88

AL 1D D
MRpDPD




5.2.2. Copying the diagram onto the single-line diagram

ok

0 From the curves module, you can add the diagram currently displayed onto the single-line
diagram, by means of the “Draw” icon.

Comply with the instructions below to draw a diagram in the single-line diagram:

e Select the page of the single-line diagram where you want to add the diagram, or create a
new one.

e launch the curves module.

e Select the objects to be displayed in the diagram.

e Select the “Draw” command.

e DOC will temporarily show the single-line diagram.

e Give aninitial click to determine the vertex at the top left of the diagram.

e Give a second click to determine the second vertex of the diagram. After the second click,
DOC will show the new curves module

*Cuive fambo-Gonérte LLLLL iy

LSS

{ERRE

ol
Diagram drawn in the single-line diagram

T 1 T B T
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6. Drawing diagrams of auxiliaries
|

This chapter describes:

e the drawing functionalities not included in the power diagram.
After reading this chapter, the user will be able to:

e add purely graphic symbols to the diagram;
e draw simple key diagrams.
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6.1. Drawing the key diagram of the auxiliary circuits

This chapter describes how DOC can be used for drawing key diagrams.

6.1.1. Symbol toolbar for key diagrams.

When drawing key diagrams, the first step is to access the “Other apparatus” menu of the “LV
SYMBOLS” tab of the Ribbon area.
The “Measurement”, “Control” and “Symbols” menus will now be available to the users.

@Measurement T
@ Control =

Symbols ¥
Other Devices

Single-phase Energy-meter
Three-phase Energy-meter for CT
Three-phase Energy-meter

Energy-meter UTF for fiscal usage

Multimeter

Frequency meter

Voltmeter

Voltmeter Change-over switch

Single-phase Ampermeter
Single-phase Ampermeter for CT
Single-phase Current Transformer
Three-phase Ampermeter
Three-phase Ampermeter for CT
Three-phase Current Transformer

Ampermeter Change-over switch

NEEEEEE NE EE SaaH

“Measurement” menu

Latching release
Timer

Daylight switch
Disconnector
Push button

Change-over switch

SPD

Trafo aux

BEHE E RN R

Lamp

“Control” menu
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= BR
M B

=]
=]
1

==
1
1

=y

e

Auxiliaries

Line

N

N

NC-MC

NO-MNC uninterr,

3ways

Cail

Contact coil

Graphic signs

Interlock

Auxiliary contact NO
Auxiliary contact MC
Auxiliary contact NCO
Shunt opening release
Under voltage release
Motor operating mechanism
Emergency arrest button
Button switch

Rope switch

Positive closure button switch
Manual switch with interlock
Manual switch

Rotary switch

Key lock

“Symbols” menu
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The devices in the “Control” and “Measure” menus must be completed with the product
codes by means of the automatic window that DOC 3 automatically proposes.
Apparatus/devices with only one connection point need not be connected to the network
obligatorily. On the other hand, devices with 2 connection points must be added to the
network context so that they are shown to be correctly connected to it.




Key diagrams obtained with the “Symbols” menu allow you to draw purely Graphic Objects.
Purely Graphic Objects are not considered in the drawing of the power single-line diagram,
thus they do not affect the calculations in any way.

Use of the devices in the “Control” and “Measure” menus

Entry in the diagram of any of the devices in the “Control” and “Measure” menus results in
automatic opening of a specific window for selecting products. In practice, the user is
allowed to match the symbol to an ABB product.

Devices available

[ottmeter pavzy I - - - ) =
Voltmeter

s Guadro1 -
&
i

Type Range

48x48mm 0-500V

T272mm 0-600V

VLM 1300 Direct voltmeter with scale 300 V Analogue instrument for alternated current

Product window that opens when a voltmeter is added to the diagram

Apparatus/devices with one single connection point need not be connected to the network

obligatorily.
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PGV1.8

/LW 11300

TA1.10

TSBIBSW PF1.10
E210E

o ¥,

Volmeter, push-button, transformer and indicator light: examples of devices that are not
obligatorily connected to the network

Apparatus/devices with 2 connection points must be connected to the network obligatorily

PGC1.9

. . . . . . . . . . pazigoon | . . . . .
I QDT KF1.2 KWh SFv1.10
ﬁ} EQ3 M5 SEE Moy -4

Disconnector, step-by-step relay, energy meter, voltage switch: examples of devices that
must be obligatorily connected to the network

All apparatus defined by means of the “Control” and “Measure” menus are available to the
user when the switchboard fronts are defined.

Connection of auxiliaries in the symbols menu

“Connection of auxiliaries” in the symbols menu is a particularly important graphic object
since it represents the line that must be drawn in order to connect the objects in the
auxiliaries diagram together.
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6.1.2. Drawing of key diagrams

1) Select “Connection of auxiliaries” and draw the main lines of the diagram.

|

Main lines of a key diagram

2) Add the contacts and coils that must be drawn.

|

Diagram with contacts and coils
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3) Close the diagram by adding “Connections of Auxiliaries”

[l

Complete diagram

4) Finish the diagram by adding any “Push-buttons” required.

o

7 \
o P il

Complete diagram with push-buttons

5) Enter any explanatory texts required by means of the “Text” command in the “Tools” menu.
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Diagram with texts

Example of motor start-up.
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7. Printing of documentation and management of the design
pages

This chapter describes:
e creation of documentation;
e the diagram and documentation printing functions;
e the diagram and project data exportation functions.

After reading this chapter, the user will be able to:

e use the “Print manager” command in Quick access;

e create the documentation of the single-line diagram;
e fillin the layouts to customize the printout;

e export the documentation in .xls format

e export the diagram and documentation in .pdf. format

Q Printer configuration

Before printing, you must configure your predefined printer.

Use the “Print manager->Printer options...” command in Quick access. The command for setting
up the predefined printer is also available in the “Print manager” window
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7.1. Print manager

=t Once the drawing, calculation and verification stages of the plant are completed, you can
H proceed to print the project documentation.

The printing functions are available using the “Print manager” command in Quick access.

With DOC, the project does not only comprise the single-line diagram, but also of other sections
which can be included and then printed as you like.

The Sections available are:

Header (Cf. Chapter 7.2.1 “Header”);

Dimensioning and verification criteria (Cf. Chapter 7.2.2 Printout of “Dimensioning and
verification criteria” section” section);

Short-circuit calculation hypothesis (Cf. Chapter Error! Reference source not found.
Error! Reference source not found. section);

Single-line diagram;

and with regard to Reporting...

Utility

Transformers

UPS

Short-circuit currents (IEC1363)

Short-circuit calculation (Cf. Chapter Error! Reference source not found. Error!
Reference source not found. section);

Cable protection

Busbar duct protection

List of MV products (Cf. Chapter 7.2.5 Printout ofPrintout of the “List of MV devices” and
“List of LV devices” sections);

MV circuit-breaker-relay table (Cf. Chapter 7.2.6 Printout of the “List of MV Circuit-
breakers and relays” section);

List of LV products (Cf. Chapter 7.2.5 Printout of the “List of MV devices” and “List of LV
devices”);

List of LV circuit-breakers (Cf. Chapter Error! Reference source not found. Error!
Reference source not found.);

List of LV cables (Cf. Chapter Error! Reference source not found. Error! Reference source
not found.);

Busways

Back-Up

Discrimination

Loads
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e List of Drives and Motors

To add a Section to the project, simply click over the ticking off box on the left of each Section.
This will generate one or more pages, whose previews will be immediately visible in the central

part of the “Print manager”.

=
Print manager

-——

S

aa
aa

Select all Unselect all

Project documentation
[T Header
[ Calculation and dimensioning criteria
[ Short-drevit calculation hypothesis
i+ [# Single line diagram
i..[7 Reports
-] Distribution
[ Transformers
™ Uninterrupted Power Supply
[ Shart dircuit currents (IEC61363)
- [ Short dreuit calculation
+ [ Protection of cables
[T Protection of busways
- [7] List of devices MV
-] Table of settings My
- List of LV devices
[T Report of LV drcuit breakers
[ List of LV cables
-7 List of busways
[ Back-Up
[ Discrimination
- [7] List of Loads
-7 List of Drives and Motors

(4

Print preview

=

Ytbgo-s-0000001.it.abb. com\TBGO-F-000219! Print selection

Page 203

Close

Print manager: the list of the Sections available is visible on the left with the relative ticking off

box to include /exclude them from the documentation

DOC - User manual - page 100




7.2. Creation of the project documentation

“Print manager” allows you to add and remove sections to and from the project document you
intend to print. The sections added to the project document will be displayed in print Preview.

The program proposes three header sections for the project and seventeen technical sections
for printing all the accumulated codes, calculations and verifications

A series of print examples of the project headers and certain of the more significant technical
sections is given below.

Q “Single-line Diagram” section

The “Single-line diagram” section is the only one that cannot be removed from the project
because it is the essence of the project itself.

However, you can decide not to print it (Cf. Chapter 7.3).
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7.2.1. “Header” section printout

data.
To fill in the data, see chapter 7.4.

This is the first page of the project documentation and contains the user, customer and project

Customer:

Project:

CUSTOMER NAME -
PROJECT NAME

Notes:

DESCRIPTION {first row)
DESCRIPTION (second row)

Designed by:
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7.2.2.

Printout of “Dimensioning and verification criteria” section”

Describes the Standards and the main parameters used for the calculations and verifications.

Printed together with the “Cable Verification” Section, it allows the positive outcome of the
verifications to be justified.

Calculation and dimensioning criteria

Caleulaton m atiod-tlandard

IEC: 50903
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‘| cElEes

_Gyerioad | e had ue ncations ar mate azcording the MG Es b <= b = A B 2m 1S T
Legerda:
b=t ormieatir il e clhioult i oes gied
“| W = vomalentestortie protctiee deu ke (For adius bk prokitie deukes, e vom halca me it vk e oilwe ise g se koted)
B = cureatersting kot ope@tion b tie core viovaltme of the prokctie deu ke
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Chiettbreake iz dmerskned acoordig  IEC A49T-2are akochoser Wit e mak g capactty km §ighe rian tie maximm peak ormeat
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Dimensioning and verification criteria
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7.2.3. Printout of the “Short-circuit calculation hypothesis” section

The short-circuit calculation hypothesis section takes the general conditions and the
calculation hypotheses for the maximum and minimum short-circuit currents from Standard
CEI 11-25 (CEI EN 60909).

N Short-circuit calculation hypothesis for IEC 60909-0
L aloulatian sigorttm The cak Bty ofmaxk m 30d b am, baBrcd aid baBced, s borolee ko me s It made by ppllsation, of sy me teal com pore v
GHnersl conatbent Te C3EAGIGN OTEXM (M 300 MM M £KOMECIEA ROATTE AT & D2ced O e T0IGWING £ PINKIDON
" THFOTBE ONEMH OTE £IMCITUNGER £ 40 CIANgE I BE YPE OTEIGMCIENTIIONSD @ b iee-PA3EE £AOMEITE KRN SNE thikse Pase)
H by For the di @t of tie s bortGimal, there & 10 change b the 1etuot huobed
. . The I pedance of fie tmns bme s & ek red 1o the Bp-charge b mah pos iy
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r Warinum wnorteircult surents I Bie caki Bt 0Tm At un ShomolcH ol TeNE, the 10NN conditons hale beed cons Kered.
L -1tk applkd the uolage otor omar accom g © Gk 1, IEC S09BA
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Short-circuit calculation hypothesis
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7.2.4. Printout of the “List of LV cables” section

This presents the main data of the cables in the single-line diagram in a single list:
e Sections;
e |nsulating material;
e  Conductor material;
e  Number of installations as defined in the selected Standard;
e  (Carrying capacity;
e  QOperating temperature;
e Dissipated power;
e Voltage drop percentage;
e Resistances and reactances.

T [ e [ [ T e v [ [ w [ [ e [ ® [ * [ % [ v [ . * [ s [ =

List of LV cables

Uter ge renptan 1 ‘ Uter g6 1znptanz ‘ Lengti ) | cank fpe metoa om Tamp (%) | B(A] aw (%) | Wmat(ua) | RPNZC | RNMEC | RFEWC | RENGICC | R NG
. sign | Cabla 1izas Phatas Powsr Lo (47 | 12 (4] Kfostor | K min (hd) ren I % PE R PESRG
L ‘ ‘ mnlwc B Em EABET oot e 021 4t 41 02 031
o [wezz | fp—— e 16| T ara|  teses [ n2s n2s ust
| ‘ ‘ mnlw: o Em a2 so0 on1 2z 021 D4t Dt D26 st
L ‘ ‘ mn|w: B Em 55| son s s i st s 318 s
¢ [weas | scase L 612 oo ) 1113 ) 032 022 i3
L ‘ ‘ mnlw: B Em wo| ten 030 s ) ) 538 EE] EE]
\ [weas | et e | as 1o 1352 nss nss nss o3
- ‘ ‘ mnlw: o Em EEIRET] 10 2z 123 155 158 153 242
- ‘ ‘ mn|w: = 3ia 515 | 2s00 w10 sz 052 123 122 ot 163
- | —
.
|
= \ \ |
.
|
n \ \ |
f
|
H |
.

[ |Reantarce s ana resetances are orprs ruaa in (moim )

]
DR TN
DR TN

List of LV cables
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7.2.5. Printout of the “List of MV devices” and “List of LV devices” section

The two Sections provide the lists of MV and LV devices in the single-line diagram, complete
with ordering codes and description.

v : ; T : : v N AR I I v w T ¥ 0 ¥ v w
. List of LV devices
H sign Fartons TP RCBCoa RCEpe urer g senphon 1 urer avienpton2
3 arzi 1S0ADSITNERY IS 1250 FRIT-AS 1 1204
H ar22 150ADSCDTRT TSN £30 P R221DS-LSAEI0A
< «arz3 1S0ADSHOORY TSN 630 P R2Z1DS-LSA 5308
H ar2i 150ADSTEDSRT TIC 160 T DE3-60
v arzs ssamas s20er-c 16
H arzs 1S0ADSINTRY TIC 160 TR D150-1600
. a2t I 250 250
H ari2 1S0ADS HOORY TSN 63D P R2Z1DS-LSABI0A
; ar3 1S0ADSHOTRY TSN 630 P R2Z1DS-LSAEI0A
H arid 150ADSTEDSRT TIC 160 T DE3-60
s QFes Ssamas ST 1
I Qres 1S0ADSINTRY TIC 160 TR D150-1600
W art I 250 250
H ars2 1S0ADSHOTRY TSN 630 F R2Z1D5-LSA 5308
! ars3 1S0ADSHOTRY TSN 630 P R2Z1DS-LSAEI0A
H arsa 150ADSTEDSRT TIC 160 T DE3-60
f arss Ssamas S04 16
m arss 1S0ADSINTRY TIC 160 TR D150-1600
* ars1 I 250 250
L
"
et ] T | | e
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fown e | | LESEe P IO ===
T 2 T o | 1

List of LV devices
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7.2.6. Printout of the “List of MV Circuit-breakers and relays” section

Provides the list of the “MV Circuit-breakers”, MV relays with relative CT and HCT and shows the

setting of each individual relay grouped together by function.

C A R SO RO S E U R S R N R R N R S R I I I

Report of MV circuit hreakers - Trip units

H W Circuit Brvaner lcom wnton -7 (a) s4ttngt
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List of MV circuit-breakers and relays
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together by function.

7.2.7. Printout of the “List of LV circuit-breakers” section

Provides the list of “LV circuit-breakers” and the settings of the relative releases grouped

f : g ¥ 0 V N AR I I v w T ¥ 0 ¥ v w
N Report of LV circuit breakers
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Table of LV circuit-breakers
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7.2.8. Printout of the “Short-circuit calculations” section
The short-circuit and peak currents for three-phase, two-phase, phase-neutral and phase-PE
faults are indicated for every switchboard in the single-line diagram

-

Short circuit calculation

arg

B LLL(HR)

BLLL(KA)

HLL(ha)

BLLMA)

H LN [HA)

PLNKA)

W LPE(HA)

P LPE (#A)

41

1592

380

1318

E=1]

LB

o7

nag

o1

281

513

2132

wsn

2081

525

248

525

il
oEme ToNgr

il

Short-circuit calculations

Q How to print a short-circuit result in any point of the diagram

A “Busbar” Single Object must be added at the point where you want to verify the short-circuit
value: DOC interprets the “Busbar” Single Object as a new Switchboard, which will be added to
the list of Switchboards in the “Short-circuit calculations” Section.
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7.2.9. Printout of the “Verifications table” section

This shows the state of the verifications of the protection reports for every “LV cable” drawn in
the single-line diagram.
The verification table consists of:

e Userdata

e (Cable data

e  Protection device data (circuit-breaker or fuse)

e  State of the verification of protection against SC, CC, CI-TN, CI-TT

The state of the verifications can be:
e “OK” if the verification is positive

e  ““inthe case of negative verification
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Y Report of protections
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Verification report

@ The “OK"s are not shown

When DOC fails to show the “OK”s in the report, the cable protection must be verified by
accessing the curves module at least once (Cf. Chapter 5).
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7.3.

Print Preview

The central part of the “Print manager” shows the print Preview of all the pages created, both
of the single-line diagram and the project document sections.
You can create selection groups consisting of one or more pages in the print Preview area.

Advice about Page selection

As well as the “Select all” and “Deselect all” commands, which allow all the Pages of the project
to be selected and deselected, you can use the SHIFT and CTRL keys to select several Pages,
even when they are not next to each other.

Keep CTRL pressed and click over a Page, to add this latter to the list of Pages selected. If the
page has already been selected, it will be deselected.

You can add several pages to the selection using the SHIFT key:

Click over the first page you want to select;
Keep SHIFT pressed.
Click over the last page you want to select.

—— N
Print manager e~ - ’ - [ —— - - @m
oo Ij = i
| Q =] L=
selectal unselect all Print preview \itbgo-5-000000 L.it.abb.com\[TBGO-P-000219!  Print selection
Project documentation
I Header
™ Calculation and dimensioning criteria
[ Short-circuit caleulation hypothesis
I single line diagram
Reports
[ Distribution
I Transformers
[ Uninterrupted Power Supply
I shert drcuit currents (IEC61363)
I short drcuit calculation
I Protection of cables
I Protection of busways
-7 List of devices MV
I Table of settings Mv
[ List of LV devices
I Report of LV circuit breakers
I List of LV cables page 20
-7 List of busnays
I Back-Up
[ Discrimination
[ List of Loads i
I List of Drives and Motors
o il ’
ABB

Page selected, with blue background — Page deselected, with white background
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7.4.

F=

Project documentation manager window

The project documentation manager window is enabled by means of the “Document manager”
command in the menu of the same name in the “HOME” tab of the ribbon area.

r
Project documentation manager

'.

-

[ O ]

T

Change layout

Com:xle layout

Insert empty page
Delete current page
Move up

Move down

Page

Select all
Unselect &l

=] o=

The project documentation manager commands in this window allow you to change the

project pages as defined in the DOC project context.

List and description of the commands

the print preview.

e Compile layout: allows the layout of each Page and the “Header” Section to be compiled.
Once the command has been launched, simply double click in the “Present Value” column

and type in the data.

The command has effect on the selected Pages. You can therefore select all the Pages and

compile them all at once.

Renumber pages: Changes the single-line diagram page numbering.

Layout selection: similarly to the “Change layout — page dimensions” command in the
“Home” tab of the “Document manager” menu, changes the layout of the Pages selected in

Project documentation manager window
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Attribute name
= Compile layout
Visto:

Clierte:

Data:

Progettista:

N® DISEGMNO:

Disegn.:

Nome file:

Ubicazione

Codice

Foglio Successivo

Descrizione disegno {prima riga)
Descrizione disegno (seconda riga)
Descrizione disegno {terza riga)
Progetta:

Data revisione n*1

Data revisione n“2

Data revisione n*3

Matricola:

Apply to all pages

,

Walue

»

m

[

Ok ] [ Cancel ] I

Window for compiling the layout
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o Add empty page: Adds a page to the single-line diagram in exactly the same way as the
“Add page” command of the “Home” tab in the “Document manager” menu.

o Delete current page: Removes all the selected pages of the single-line diagram. You are
therefore advised to use this command with extreme caution. If pages have been removed
by mistake, quit the project documentation manager window by clicking on the “Cancel”
button: the cancelled pages will be restored.

e Move Up — Move Down: Allow the selected pages to be moved up or down, respectively.
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7.5. Exportin Excel

Use the dedicated command in the “Quick access” menu to export the diagram data in the .xls

format.
Import/Export
MNew
E—) Export DWG-DXF
[‘? Open

E Save
|

— —}ﬁ;, Impaort Macro

S

El\ Save as..

E—]} Export Macro

EE-) Export to M5 Excel

|—)E) Import/Export | ¥ |

@ Print manager F

# Options

Export to MS Excel command in the “Quick access” menu

7.6. Macro Import and Export

The Macro Import and Export functions in the “Quick access” menu allow you to reuse parts of
the diagram you consider to be of particular importance.
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Import/Export
Mew

? =» Export DWG-DXF

E‘? Open
E Sawve
E\l Save as..

=3 Import/Export W * |

I
-)qg Import Macro
|
EIA;,-) Export Macro

¥ 7]

Print manager .3

# Options

Macro Import - Export commands in the “Quick access” menu

The export command allows you to save the circuit part considered of interest in a specific file
in the .blk format for use later on.
The import command allows you to use the data in any other diagram required.

ADD
MAIpD
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8. ANNEX A: List of Commands

This Annex includes the list and description of all the commands available in the Quick access menu and in
the various different tab of DOC.
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8.1. AQuick access menu

3

This menu mainly contains the commands for managing files and for printing.
New

Creates a new project.

Before creating a new project, the program will ask you to save any changes to the present
project. None of the new projects have an associated file. Use the Save option of the File menu
to associate a file to a project.

Open...

Opens a previously saved file.

Before opening an old file, the program will ask you to save any changes to the present file.
DOC project files have “*.e-Design” extension.

Save

Saves the present project.

If the project does not have an associated file, the program will ask you for the name and path
for saving the file. DOC project files have “*.e-Design” extension.

Save as...
Saves the present project with a different file name and/or path from the present one.
Import / Export
e Exports the drawing in the CAD *.DWG or *.DXF format
Export macro

Exports the Single Objects selected in a single Macro Object. The Macro Object is saved in a
* blk file.

Import macro

Imports a Macro Object previously saved in a *.blk file.

Print manager

Configuration of the print options for the projects.

Quick print

Immediately prints the open project.

Printer options

Configuration of the printer used and of the most common printing options.
Options

Definition of the default characteristics of the program. The settings, by Single Object or by
functionality, allow you to customize the calculations and results of the program.

Esc
Closes the program.
You will be asked to save the project if this has not already been done or if it has been changed
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since the last time it was saved.
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8.2.

HOME tab

5

2

The “HOME” tab mainly contains the commands for interaction with the Single Objects in the
single-line diagram.

Undo/redo MENU

Undo
Cancels the last command performed.
Redo

Re-executes the last command undone.

Clipboard MENU

Erase

Erases the Single Objects selected from the diagram. Use the Undo command if there are
errors.

Cut

Cuts and deletes the Single Objects selected and makes them available for the Paste command
Copy

Copies the Single Objects selected and makes them available for the Paste command.

Paste

Pastes the Single Objects previously Cut or Copied into the diagram. It is not available (of a
different color to the other commands) if no Single Object has been previously Cut or Copied.

Move

Moves the Single Objects selected.

Rotate

Rotates the Single Objects selected through 90°.
Stretch

Changes the length of Connections and Busbars.
Scale

Scales the dimensions.
View MENU

Zoom
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Displays part of a drawing contained in the selection window.

Zoom +

Zooms in towards the central point of the drawing.

Zoom -

Zooms out from the central point of the drawing.

Previous

2 H B

Restores the previous Zoom level.

Extension

L]

Zoom allowing all the Single Objects in the current page to be displayed.

]:) Pan

Drags the diagram to display only the desired part.

E’. Page

Zooms the whole page.

Regen

Cleans the “traces” left when passing from one page to another from the screen.

Tools MENU

The “Tools” menu contains the commands for managing the main functionalities of DOC in
terms of calculation, drawing curves. It also contains management of free texts added to the
single-line diagram, the properties command and switchboards command.

Lock Objects

Locks the Single Objects selected, which will not be modified in the subsequent calculations
but only verified.

Unlock Objects

Unlocks the previously locked Single Objects. An unlocked Single Object is redefined by the
program during the calculation stage.

1+2 Renumber

Changes the current numbering of the codes of the Single Objects. The new numbering will be
consecutive in the following order: from left to right, from top to bottom, from the first to the

AL ID ED
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last page.
It only works for Single Objects drawn in the A3, A2, A1, AO “free” layouts. Numbering in the
column layouts complies with different criteria.

g Move labels

Moves the labels displayed in the single-line diagram.

C;} Set labels

Defines which properties of which object to display in the diagram.

Properties

When performed on a Single Object, it opens the window with the relative properties.
When performed on several Single Objects, it opens the multiple property Manager window

A Text

Adds a free text, defined by the user, not linked to any Single Object and which can be
positioned as desired in the single-line diagram.
Text management also includes the height and the style of the text itself.

ADRD
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Ad Text stile

@. Probe

Scenarios

ﬁ.

Compute

[ X]+]
oo

Multi-row texts

Text characteristics
Height Rotation Layer/Colore Style

@ 0 [4 ~| | cartigio -

AaBbYyZz

2

Alignement

[Lert - |Ploggia
lEIa,s.eIine v] 1ol maggfﬂ

New text

Current language

2 | Engiish z

|:| Add to database
Automatic search

Text into database

110 Vac POWER SUPPLY
- SEE PAGE 25
- SEE PAGE 26
- SEE PAGE 56
- SFF PAGF /1 T

Cancel

Window for the inserting text into the single-line diagram

Command for managing text styles, their list and functions for creating/removing a text style.
A text style contains the main information about the font used for writing the free text.

To define a text style, type in the name and click over “New”.

To use a text style, select the name of the style desired and then select the “Present” option.

Must be connected to a network to display voltage, current and phase shifts at that point.

Opens the window for defining the network scenarios.

Launches the calculations, as described in chapter 4.
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.\ Curves

Displays the curves module, described in chapter 5.

|n[|| Switchboards

Opens the window containing the definition of the switchboards in the single-line diagram
which, by means of the “Insert product data sheet” function, allows the user to add a
switchboard label in the single-line diagram context.

Switchboard numbering is provided by the program in the consecutive mode and can be
customized by typing in a new switchboard name.

.
Switchboards and devices manager = | B )
Insert data-sheet

Standard for miniature drcvit-breakers IEC 60947-2 (industrial use) A
Rated voltage Us M
Rated current In Al
Maximum short-circuit current Tk [ka]
Peak shart-creuit current Ip Al
Internal temperature used for calculations 40 [t
Usage Cat.IT: appliances and current-using equipment -
Limp 2515 2!
Segregation form 1 -
Terminals type Al -

A\ IR IR

Ry o ] [ cond ]

Switchboard manager window

Documentation manager MENU

Documentation manager

Open the project documentation manager window (see chapter 9.4.)

El} Add page
Adds a page to the single-line diagram.

[j:, Delete page

Removes the present page from the single-line diagram. To cancel page removal, use the
“Cancel” command in the “undo/Redot” menu.

@ Change layout — page dimensions

Changes the layout and consequently the dimensions of the page for the current page only.

AA IDEd
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Access project Navigator to change several pages.
{__U Previous page

Displays the previous page.
D_} Next page

Displays the next page.
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8.3.

E E

M 0B & E

LV SYMBOLS tab - single objects

The main commands in the “LV SYMBOLS” tab are listed below. They mainly refer to objects
used for creating LV single-line diagrams and dimensioning the relative networks.

Power Suppliers MENU

UPS

Draws the “UPS” Single Object.
Generator

Draws the “Generator” Single Object.
Transformer 2 windings

Draws the “Transformer with 2 windings” Single Object.

Wiring MENU

Cable

Draws the “LV cable” Single Object.

Busway

Draws the “Busway” Single Object

Impedance

Draws the “Generic impedance” Single Object.

Connections MENU

Busbar

Draws the “Busbar” Single Object.
Connections

Draws the “Connection” Single Object.

Dashed Connections

Draws the “Dashed connection” Single Object.
Link to vertical page

Draws the “Link to vertical page” Single Object.
Vertical page arrival

Draws the “Vertical page arrival” Single Object.
Link to horizontal page

Draws the “Link to horizontal page” Single Object.
Horizontal page arrival

Draws the “Horizontal page arrival” Single Object.
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Power devices MENU
H Thermal-magnetic circuit-breaker

Draws the “LV circuit-breaker” Single Object equipped with release for protection against
overload and short-circuit.
B Thermal-magnetic residual current circuit-breaker

Draws the “LV circuit-breaker” Single Object equipped with release for protection against
overload, short-circuit and residual current block.

Magnetic only circuit-breaker

Draws the “LV circuit-breaker” Single Object equipped with release for protection against short-
circuit only.

Magnetic only residual current circuit-breaker

Draws the “LV circuit-breaker” Single Object equipped with release for protection against short-
circuit and residual current block only.

Residual current circuit-breaker

Draws the “Residual current circuit-breaker” Single Object.
Fuse

Draws the “LV Fuse” Single Object.

Switch-Fuse

Draws the “LV Switch-fuse” Single Object.

Disconnector

Draws the “LV Disconnector” Single Object.
Contactor

Draws the “LV Contactor” Single Object.

Loads MENU
H Generic load

Draws the “Generic load” Single Object.
(3] Motor
Draws the “Motor” Single Object.
Lighting load

Draws the “Lighting load” Single Object.
Capacitor bank
Draws the “Capacitor bank” Single Object.

DOC - User manual - page 126



8.4.

MV SYMBOLS tab - single objects

The main commands in the “MV SYMBOLS” tab are listed below. They mainly refer to objects
used for creating MV single-line diagrams and dimensioning the relative MV-LV networks.

Devices MENU

MV Cable

Draws the “MV Cable” Single Object.

MV circuit-breaker

Draws the “MV circuit-breaker” Single Object.
MV Disconnector

Draws the “MV Disconnector” Single Object.

MV Earth switch

Draws the “MV Earth switch” Single Object.

MV Disconnector+ fuse

Draws the “MV Disconnector” and “MV fuse” Single Objects.
MV Switch Disconnector on load

Draws the “MV Switch Disconnector on load” Single Object.
MV Switch Disconnector on load + Fuse

Draws the “MV Switch Disconnector on load” and “MV Fuse” Single Objects.
CcT

Draws the purely Graphic “CT” Object.

HCT

Draws the purely Graphic “HCT” Object.

VT

Draws the purely Graphic “VT” Object.

Combisensor

Draws the purely Graphic “Combisensor” Object.

Voltage divider

Draws the purely Graphic “Voltage divider” Object.
Rogowski Coil

Draws the purely Graphic “Rogowski Coil” Object.

MV generic Load

Draws the “Generic load” Single Object predefined with a specific symbol for Medium voltage.
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8.5. “INFO” Tab

The “INFO” tab includes the guides for using the program and its recommendations.
User guide in the “Help” menu
Contains the guides to using DOC, Curves and OTC.
Technical guides in the “Technical documentation” menu
Contains the versions in pdf format of the ABB Technical Application Notebooks, i.e.:
e “QT1 - Low voltage discrimination with ABB circuit-breakers”;
e “QT2-MV/LV Substations: theory and examples of short-circuit calculation”
e “QT3 - Distribution systems and protection against indirect contacts and earth faults”

But also other technical documents, i.e.:

-“Coordination tables”, i.e. technical documentation concerning Back-up, discrimination and
other

-Italian edition of the “Electrical Installation Handbook”

-a document concerning “Unisec typical units” for Medium Voltage secondary distribution

-a document concerning the assembly options of ABB apparatus in System pro E Power
segregated switchboards, called “Segregation forms for circuit-breakers”

-a document explaining the segregation and design rules of System pro E Power switchboards
entitled “System pro E Power segregations”

Other guides and commands in the “INFO” menu

-Using the “Warnings” command, DOC will display the recommendations for use of the
program, as in chapter Error! Reference source not found..

-The “UTE certification” item displays the program’s certification for calculations and
dimensioning issued by the French standard authority UTE, regarding standard NFC15-500.

-The “INFO” pusu-button opens a window with the version of the program, to be notified when
the Assistance service is contacted.
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8.6. MV SYMBOLS tab — Macro objects

A list of the main Medium Voltage Macro Objects in DOC is given below.

Every Macro Object represents a typical unit of ABB’s Unisec secondary distribution
switchboards

Unisec switchgear menu

BME

=N

BME Unit
Metering and busbar earthing unit

y
B
DRC
1"' DRC Unit
& Direct incoming with measuring and busbar earthing
Y

Left and right DRS Unit
Riser unit with measurement

o

(i
-
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HAGC-RRC
]L

=
&

RLC-HEGC

SBC

1l,
e

3

]

o

HBC-RRC Unit
Unit with built-in circuit-breaker and disconnector + Cable inlet on the right

HBC Unit
Unit with built-in circuit-breaker and switch-disconnector

RLC-HEC Unit
Cable inlet on the left + Unit with built-in circuit-breaker and switch-disconnector

SBC Unit
SBC Circuit-breaker with switch-disconnector
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LA SBM Unit
. ¢ Isolating unit with measurements, circuit-breaker and double switch-disconnector
g
SBR
|
A '“E“:-._;T
AL SBR Unit
"“‘.'l Reversed feeder unit
SBS
tl,
e SBS Unit
3 —13 Switch breaker - sectionalizer unit
o=
=]
SDC Unit

Unit with switch-disconnector

AA IDEd
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SDM Unit
Measure panel with switch-disconnector

sDs sDS
T#@ 1 le
- Left and right SDS Unit
B‘ t’ Switch-disconnector - sectionalizer unit
[ -
- oD
SFC

SFC Unit
Unit with switch-disconnector and fuses

SFS Unit
Switch fuse sectionalizer unit
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SFV Unit
Switch-disconnector with fuses - measurement

B
WBC
", |
) WBC Unit
jor Unit with withdrawable circuit-breaker
o[1}
Y
WBS WBS
g 4
o Ve
WBS Unit
x i Unit with withdrawable circuit-breaker - sectionalizer
q 4
7 [

Box trafo Unit
Draws the “Transformer box” Macro Object.
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8.7. LV SYMBOLS tab — Macro Objects

A list of the main Low Voltage Macro Objects in DOC is given below.

The Low Voltage Macro Objects have been made to allow users to create the majority of types
of low voltage plants.

Further information about drawing with Macro Objects is available in chapter 3.2.

Main Menu

m Main thermal magnetic residual current circuit-breaker
Draws the “Main thermal magnetic residual current CB” Macro Object.
m Main thermal magnetic circuit-breaker
Draws the “Main thermal magnetic CB” Macro Object.
TL|-7 Main fuse
Draws the “Main fuse” Macro Object.
U7 Main switch-fuse
Draws the “Main switch-fuse” Macro Object.
[ Main disconnector
Draws the “Main disconnector” Macro Object.
\_r Line without main device

Draws the “Line without main device” Macro Object.

il

Line with links

Draws the “Line with links” Macro Object

Link to page

Draws the “Link to page” Macro Object.
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Sub-level Menu

&

Main second level thermal magnetic residual current circuit-breaker

Draws the “Main second level thermal magneticresidual current CB” Macro Object.
e : .

Main second level thermal magnetic CB

Draws the “Main second level thermal magnetic CB” Macro Object.
e

Main second level residual current CB

Draws the “Main second level residual current CB” Macro Object.

Main second level fuse

Draws the “Main second level fuse” Macro Object.

i
Main second level switch-fuse
Draws the “Main second level switch-fuse” Macro Object.
L . .
Main second level disconnector
Draws the “Main second level disconnector” Macro Object.
Feeders Menu
IH
? Feeder line to thermal magnetic residual current circuit-breaker sub-board
Draws the “Feeder line to thermal magnetic residual current CB sub-board” Macro Object.
‘ ? Feeder line to thermal magnetic circuit-breaker sub-board
Draws the “Feeder line to thermal magnetic CB sub-board” Macro Object.
} Feeder line to switch-fuse sub board

Draws the “Feeder line to switch-fuse sub board” Macro Object.

DOC - User manual - page 135 "l.l' ------------------



% Feeder line to fuse sub board
Draws the “Feeder line to fuse sub board” Macro Object.
?d Thermal magnetic residual current feeder with generic load
Draws the “Thermal magnetic residual current feeder with generic load” Macro Object.
? Thermal magnetic feeder with generic load
Draws the “Thermal magnetic feeder with generic load” Macro Object.
} Switch-fuse feeder with generic load

Draws the “Switch-fuse feeder with generic load” Macro Object.

(=

Switch-Fuse + residual current feeder with generic load
Draws the “Switch-fuse + residual current feeder with generic load” Macro Object.
W Feeder - fuse with generic load
Draws the “Feeder - fuse with generic load” Macro Object.
il
%m Fuse + residual current feeder with generic load
Draws the “Fuse + Residual current feeder with generic load” Macro Object.
? Thermal magnetic feeder with power factor correction unit
Draws the “Thermal magnetic feeder with power factor correction unit” Macro Object.
T Thermal magnetic circuit-breaker with power factor correction unit in switchboard

Draws the “Thermal magnetic CB with power factor correction unit in switchboard” Macro
Object.

Motors Menu
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.*j.
S Motor feeder with solely magnetic motor protector and thermal relay

Draws the “Motor feeder with solely magnetic motor protector and thermal relay” Macro
Object.

(o

Motor feeder with thermal magnetic motor protector

Draws the “Motor feeder with thermal magnetic motor protector” Macro Object.

EHF—r

Motor feeder with fuse and thermal relay

Draws the “Motor feeder with fuse and thermal relay” Macro Object.

B

Motor feeder with solely magnetic moulded-case CB and thermal relay

Draws the “Motor feeder with solely magnetic moulded-case CB and thermal relay” Macro
Object.

iy | Motor feeder with moulded case CB with MP release

Draws the “Motor feeder with moulded case C with MP release” Macro Object.

i"

E‘s Star-Delta motor feeder with solely magnetic motor protector and thermal relay
Draws the “Star-Delta motor feeder with solely magnetic motor protector and thermal relay”
Macro Object.

&

&\a Star-Delta motor feeder with thermal magnetic motor protector
Draws the “Star-Delta motor feeder with thermal magnetic motor protector” Macro Object

i

E\s Star-Delta motor feeder with fuse and thermal relay
Draws the “Star-Delta motor feeder with fuse and thermal relay” Macro Object.

‘ E\s Star-Delta motor feeder with solely magnetic moulded-case CB and thermal relay

Draws the “Star-Delta motor feeder with solely magnetic moulded-case CB and thermal relay”
Macro Object.

&

%\5, Star-Delta motor feeder with moulded-case CB with MP release
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Draws the “Star-Delta motor feeder with moulded-case CB with MP release” Macro Object.
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9. ANNEX B: List and Description of Single Objects and their

relative control panels
I

The following Annex includes the list and description of the windows of all the Single Objects in the “MV
SYMBOLS” and “LV SYMBOLS” tabs.
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9.1. Windows of MV Single Objects (“MV SYMBOLS”)

This Annex contains the list and description of the windows of MV Single Objects, available
only with the Professional profile and only in projects that begin with an “MV utility”.

The windows of each Single Object can be displayed in two ways:
e By adouble click over the Single Object symbol in the single-line diagram.
D e Using the “Properties” command in the tools menu of the “HOME” tab

iH MV circuit-breaker
The following data can be defined in the “MV circuit-breaker” control panel:
e Description of the User, on two lines.
e Circuit-breaker family.
e The relay to be associated with the circuit-breaker.

e The CT (only among those compatible with the selected relay).
e The HCT (only among those compatible with the selected relay)

MV circuit-breaker (-QFL1) [
MY circuit-breaker
User Switchboard1 -
l= A LLL 15000 - [V] Pattem
T w 5 e
lsc max kAl
lsc to ground [Al
Famity [Secondary distribution - SF& insulated 2
Version [Withdmwable Z ]
lew (200 -
Step [231] = ]
(=
HD4/R-SEC 17.08.20 P230 Select
Tiip unit |REFBD1 CE1 0-16 5
A KECAZ5081 (0N~ T
In primary 80 [Al In primary Al
In secondary 0 Al In secondary Al
AL 1D ID
FRIDED

Main MV circuit-breaker window
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MV disconnector

The following data can be defined in the “MV disconnector” control panel:

e  Description of the User, on two lines.

e The Symbol of the disconnector, upright or overturned

I MV earthing switch

MV Disconnector (-QS1.1) =
MV Disconnector
User Swichboard 1 =
[Al LLL 15000~ [v) Pattem
i vl
lsc max IAl
£s
Qf"'—
4
] v
® .
E-
=)
SHS2/IB 24.04 25 Select
Symbol <default> =
ADRD
DD

Main MV disconnector window

The following data can be defined in the “MV Earthing switch” control panel:
e Description of the User, on two lines.

r ~
MV Earth-Disconnector (-QF1.1) [
P—
ey
s Switchboard -
" [T 00 - Pattem
i thel
o max KAl
fs
ﬁf,,'
4
k v
B
k- )
B
24KV TkA Select
A\ IR D
AP

Main MV earthing switch window
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it | MV disconnector with fuse
The following data can be defined in the “MV disconnector and fuse” control panel:
e  Description of the User, on two lines.

MV DisconnectorsFuse (-FUL.1) =
—
MV Disconnector+Fuse
User Swichboard] =
Al LL 15000 ~| ) Paitem
m 50 [He]
Isc max. kAl

T

SHS2/IF 24 06 20 + CEF 17 5V - 6A - (292/65mm) Select
ABS
fal ] =

Main MV disconnector and fuse window

MV switch-disconnector on load
The following data can be defined in the “MV switch-disconnector” control panel:
e Description of the User, on two lines.

MV Switch-Disconnector (-QS1.1) - ==
MV Switch-Disconnector
User Swichboard] =
1 L 15000 ~| v Pattem
m 50 He]
Isc max Al
is
if..:
a
T
! -
]
SHS2/T124.04.12 Seeat
A\ DI
MRpp [ ok | [ ceosl ]
\

Main MV switch-disconnector window

AL IDED .
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E’ﬂ MV switch-disconnector with fuse
The following data can be defined in the “MV switch-disconnector and fuse” control panel:
e Description of the User, on two lines.

MV DisconnectorsFuse (-FUL1) =
-
MV Disconnector+Fuse
User Swichboard 1 =
[Al LLL 15000~ [v) Pattem
i I
Isc max KA k _—

Y

SHS2/1F 24 .06.20 + CEF 17.5kV - 6A - (292/65mm) Select
ADD
MADD

Main MV switch-disconnector and fuse window
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1] MV cable
The following data can be defined in the “MV cable” control panel:

. Description of the User, on two lines.
. Ambient temperature.
. Maximum Cdt% in the length of cable.
. Length.
. Type of cable (Single-core — Multi-core).
. The maximum service temperature of the insulation (XLPE at 65°C — XPLE at
90°C).
o The installation method (Overhead installation and relative details —
Underground installation and relative details).
r MV cable (-WC1.1) — @‘
"M cable |
User ] Ambiert temperatwe 20 I
Ie Al LLL 15000 ~ [v] [7] Mandmal dV% allowed [%]
Coso i3 Hal
Length m}
[Single core -
[xLPE-65°C 7] o )

Installation method
[inthe ground -

[\n COMMAn pipes v]

[Rat dispostion -

i —— i
]

ol e =)

0nnn
MABPD

Main MV cable window

Advanced optionz 23> The “Advanced Options >>>" button allows those data which can change the
carrying capacity of the cable, to be defined as correction factors:

e |Installation details (adjacent circuits — installation depth)
e Screen data (Type and Section)

e  Minimum Iz/1b ratio
Peranceq s

ion details
[ 2 group of cables in the ground -

[Distence between groups of cables in the ground = 100mm -

[Laying depth 0.5m; Soi thermal resistivity 0. 7K/ -

|
[Cab\e external diameter (De) <= 80mm; spacing between phases = 250mm v]
Screen data
1
[Singla core cables screen - Both Ends v] Miminal Iz/Ib allowed
-

Advanced Options for the MV cable

A\ DR
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MV Load

The following data can be defined in the “MV Load” control panel:

e  Description of the User, on two lines.

e Consumption as a function of Load current and Power factor.
e Consumption as a function of Power consumed and Power factor.
e  Symbol with which the load will be displayed (a small ball - an arrow - a transformer).

[(Generic load ¢112) - =)
Generic load
o
User | Computed voltage v
[T A - Max dU 4 4
(] ComputeddU &
Utilization factor UF 100 1]
Rated cument @ ln 1Al
Rated power factor cosp, 03
Active power Ps 10 fcw]
Symbol ARROW =
A DRD
e (oK ] [ Conent
Main MV Load window
L5 -L2 -L3
Sn =555 56 kvA Sn =555 56 kvA Sn= 55556 kWA
Cosphi = Cosphi =090 Gosphi =050
In=160A In=160A In=160A
FU = 100% FU = 100% FU =100%
dv=002% dv=002%

Graphic symbols of the MV Load
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9.2. Windows of LV Single Objects (“LV SYMBOLS” tab)

This Annex contains the list and description of the windows of LV Single Objects.
The windows of each Single Object can be displayed in two ways:
e With a double click over the Single Object symbol in the single-line diagram.

D e Using the “Properties” command of the Tools menu of the tab “HOME” tab.
UPS

The following data can be defined in the “UPS” control panel:
e  Description.

e Apparent rated Power, Rated Power factor of the UPS (these two data items allow the
program to find how much active power Pn and reactive power Qn it is able to supply to
the network).

e The ratio between the short-circuit current and rated current, with which the program
calculates the contribution to the UPS fault.

UPS (U13) S
UPS
Description
LN ~ 400 V) 50 [Hz)
Rated apparent power 5. & WAL |=
Rated power factor COSQn 09 ==
lk/In 2
LIPS without by-pass [}
Load cument =} [A]
Required active power P W]
Required reactive power Q [kvar]
AL ID D
FRIDID ok ] [ cones |

Main UPS window
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Generator
The following data can be defined in the “Generator” window:

e Description of the type of generator (Model).

e The type of source, PV or PQ.
A “PV” generator will always keep the active Power and reference Voltage at its terminals
constant. Consequently the reactive Power supplied to the network will depend on the
current required by the network.
A “PQ” generator will always keep the active Power and reactive Power constant.
Consequently the Voltage at the network terminals will depend on the current required
by the network.

e “<Browse database” allows you to search for a generator in the program database.

e  “>Add to database” allows the currently defined generator to be saved in the program
database. To be able to save a generator its Model must be written.

The following rating plate data:

e Rated apparent Power and rated Power factor (these two data items allow the program to
find out how much active power Pn and reactive power Qn it is able to supply to the
network).

e Loss participation factor: only for PV sources and with several generators in parallel; this
factor decides how much a generator will be loaded.

e Armature resistance in [Q] or in [ms] of the time constant Ta.

e The Reactances can also be defined, within the scope of the “advanced options”:
Subtransient (direct axis and quadrature), Transient, Synchronous, Inverse Sequence and

Homopolar.
e Thetime constants: Subtransient and Transient.
r 1
Generator @
Generator
Type
Model i
DMy (@ Constant U and P
@ L ") Constant P and Q
Turbogenerator - l
Rated voltage Un 400 * M
Rated frequency fa 50 [Hz]
[+]-]
W 2500
Rated apparent power Sn [kval HE
Rated power factor cosp, 0.8
[+[-]
Stator resistance at 20 °C R:. 0.000463 [01] <=
Circuit
Phases LLL -
Distribution system
Ra 10 [
Maximum contact voltage Uo 50 I\
[ store current settings as default values for new projects
AL 1D D
FRrmw (Cox ) [ cancel ]
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calculations.

Main Generator window

-
Advanced options

S

(©) Over-exditation 1.3-1.6
(@ Over-excitation 1.6-2.0

Direct-axis subtransient reactance (saturated value) %' 12,5 [%]
Quadrature-axis subtransient reactance (saturated valug) ¥a' 12,5 [%]
Direct-axis transient reactance (saturated valug) % 30 [%]
Direct-axis synchronous reactance (non saturated value) Xz 225 [%]
MNegative-sequence reactance (saturated value) Xz 12,5 [%]
Zero-sequence reactance Xo g [%a]
Direct-axis subtransient short-circuit time constant Td 20 [ms]
Direct-axis transient short-drcuit time constant Td  gs0 [ms]
[ Ok ] [ Cancel

]

Generator advanced options window

Data not defined, or defined incorrectly, can produce results far from realty.
When these data are not known, or availability of data is incomplete, it is advisable to select
the generator with the characteristics most similar to your own generator from the DOC
generator database, and if necessary change the characteristics provided by the program
using the data in your possession.
Standard database and user database of the generators

The rating plate data defined in the generator are used in the network and short-circuit

DOC provides users with an extensive generator database that is easily displayed by clicking on
the binoculars at the top right of the “Generator” window.

=]

Generators database
II‘I‘IDINI User

Model un Sn Cosphin "I
Turbogenerator 20000V 5000kVA 20000 5000 0.9

Salient pole generator with damper windings (Fast rotor) 11000 7000 0.9 =
Salient pole generator with damper windings (Slow rotor) 15000 6000 0.85

Salient pole generator without damper windings (Fast rotor) 15000 &000 0.8

Salient pole generator without damper windings (Slow rotor) 15000 5000 0.9
Turbogenerator 400V 2500kVA 400 2500 0.8

Salient pole generator (2 poles) 400V 2500kVA 400 2500 0.8

Salient pole generator (4 poles) 400V 2500kVA 400 2500 0.8

Salient pole generator (4 poles) 400V 2500kVA 400 2500 0.8

Marine generator 630V 2925kVA 690 2925 0.8

Refinery generator 10500V 4933 1kvA 10500 49331 0.85

Salient pole generator (4 poles) 400V 12,5kVA 400 125 0.8

Salient pole generator (4 poles) 400V 15kVA 400 15 0.8

Salient pole generator (4 poles) 400V 20kVA 400 20 0.8

Salient pole generator (4 poles) 400V 25kVA 400 25 0.8

Salient pole generator (4 poles) 400V 25kVA 400 25 0.8

Salient pole generator (4 poles) 400V 31,2kVA 400 312 0.8

Salient pole generator (4 poles) 400V 31,2kvVaA 400 3.2 0.8

Salient pole generator (4 poles) 400V 40kVA 400 40 0.8

Salient pole generator (4 poles) 400V 50kVA 400 50 0.8

Salient pole generator {4 poles) 400V S0kVA 400 50 0.8

Salient pole generator (4 poles) 400V 60kVA 400 &0 0.8

Salient pole generator (4 poles) 400V 70kVA 400 70 0.8

Salient pole generator (4 poles) 400V 80kVA 400 a0 0.8

Salient pole generator (4 poles) 400V 90kVA 400 90 0.8

Salient pole generator (4 poles) 400V 100kVA 400 100 0.8

Salient pole aenerator (4 poles) 400V 100kVA 400 100 0.8 ¥,
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A customized generators database can also be created to suit one's personal requirements if
necessary.

To do this, proceed as follows:

Step 1: export the data model in the Excel format using the “Export model XLS” at the bottom
right of the “User database” window.

Step 2: complete the data model obtained with the data of your generators

Step 3: using the “Import” command at the bottom right of the “User database” window, re-
import the XLS model file complete with all the data.

Generators database

DonDETTTTTRTEE

Model
test

Un sn Cosphin
400 2500 0.8

o) [ ememsemie ]

Generators user database window

El Trasformer with 2 windings

The “Transformer with 2 windings” window allows you to define:
e  Description of the type of transformer (Model).

e “<Browse database” allows you to search for a transformer in the program database.
“>Add to database” allows you to save the currently defined transformer in the program
database. To be able to save a transformer, its Model must be written.

e The voltage levels: MV/MV, MV/LV, LV/LV (the latter can be three-phase, two-phase or
single-phase).

ADD
DOC - User manual - page 149 "l.l'




Rated power.
Short-circuit impedance.

Loss in the copper, defined as a percentage of the rated power or as an absolute value in
[kW] (from which the resistive modulus of the transformer impedance is found).

For the Primary and Secondary windings:

The type of winding, only for three-phase transformers (Star, Earthed neutral, Delta).
The rated voltage of the relative side of the plant.

The no-load voltage, i.e. the voltage that the transformer would supply to the terminals of
the secondary winding if no load was connected.
Definition of the sockets and any set socket.

The number of phases.
The distribution system.

r ™
2 windings Trafo (-TM1) [
2windings Trafo
Model 5
DIL Distr. Transf. MY-LV 15000/400V 50k VA
| @ Triphase
[\ () Single-phase LL
@ v | ) Singlephase LN
Primary Secondary

Winding Star v] [Star—gmunded vJ Switchboard b

Rated voltage 400 - [V 400 - [V]

MNodoad voltage 400 * [V] [ Voltage requlator
U lirmit A

Plug 0 By BRELE [l
Lower limit [%]

Phase number [LLLN V] [LLLN v]
Step [%]

Distribution system [ms -] (s | Description

Rated power 50 + [kVA] Grounding resistance (Ra) Q

Wee 4 - [H%] Maximum cortact voltage Uo W1

Losses 27 M

AL 1b ED
FRIDOD [ 0K ] [ Cancel ]

Main window of the Transformer with 2 windings
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Standard database and user database of the transformers
DOC provides users with an extensive transformer database that is easily displayed by clicking
on the binoculars at the top right of the “Transformer with 2 windings” window.

Transformers database

Model

OIL Distr.Transf, MV-LV 22/0,42kv 50kVA

OIL Distr.Transf, MV-LV 11/0,42kv 50kVA

OIL Distr. Transf. MV-LV 22/0,42kV 63kVA

OIL Distr. Transf. MV-LV 15,75/0,4kV 63kVA
OIL Distr. Transf. MV-LV 16,8/0,42kV 63kVA
OIL Distr. Transf, MV-LV 21/0,4kV 63kVA

OIL Distr. Transf. MV-LV 10/0,4kV 100kVA

OIL Distr. Transf. MV-LV 20,5/0,41kY 100kVA
OIL Distr. Transf. MV-LV 15000/400V 50kvA
OIL Distr. Transf. MV-LV 15000/400V 100kVA
OIL Distr. Transf, My-LV 15000/400V 160kVA
OIL Distr. Transf, My-LV 15000/400V 200kVA
OIL Distr. Transf, My-LV 15000/400V 250kVA
OIL Distr. Transf, MV-LV 15000/400V 315kVA
OIL Distr. Transf, MV-LV 15000/400V 400kVA
OIL Distr,Transf, MV-LV 15000/400V 500kVA
OIL Distr,Transf, MV-LV 150007400V 630kVA
OIL Distr, Transf, MV-LV 150007400V 800kVA
OIL Distr. Transf, MV-LV 15000/400V 1000kvA
OIL Distr. Transf, MV-LV 15000/400V 1250kvA
OIL Distr. Transf, MV-LV 15000/400V 1500kVA

=]
Unprim.  Unsec. sn Usc % Losses % Pugup  Plugdown *
22000 400 50 4 1.9 5 -5 ‘*‘
11000 400 50 4 1.8 5 -5
22000 400 63 4 21 5 -3
15750 400 63 4.5 1.8 5 -5
16800 400 63 4 15 5 -5
21000 400 63 4.5 2 5 -5
10000 400 100 4 1.8 5 -5
20500 400 100 4 1.5 5 -5
15000 400 50 4 2.7 o [}
15000 400 100 4 2.3 0 L]
15000 400 160 4 2 ] 0
15000 400 200 4 1.9 o o
15000 400 250 4 18 o 0
15000 400 315 4 1.71429 o 0
15000 400 400 4 1.625 o 0
15000 400 500 4 L48 ] 0
15000 400 830 4 14127 o [}
15000 400 800 [ 1.325 0 [}
15000 400 1000 [ 1.3 1] [}
15000 400 1250 [ 128 ] L]
15000 400 1600 [ 1.125 1] [

Trasformers standard database window

You can also create a customized transformers database to suit your personal requirements if

necessary.

To do this, proceed as follows:

Step 1: export the data model in the Excel format using the “Export model XLS” at the bottom
right of the “User database” window.

Step 2: complete the data model obtained with the data of your transformers

Step 3: using the “Import” command at the bottom right of the “User database” window, re-
import the XLS model file complete with all the data.

s YT E

[{[{ T Standard atabase ' User database

Mode! Unprim.  Unsec. Sn Usc% Losses%  Plugup  Plugdown

Trasformers user database window
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Generic Impedance

“Generic impedance” is used for calculating a short-circuit in which the resistance
and reactance characteristics of a cable or a busway are already known. You can
therefore define:

e Phase Resistance and Reactance.

o Neutral Resistance and Reactance.

e  PE Resistance and Reactance.

'Impedance (-Z1.4) I&‘

Distribution system TN-5 -

Rated voltage 400 + M
Rated frequency [Hz]

Fase Neutro FE
Resistance R0 0 0 9]
Reactance Xao o ] 9]
Impedance Z 0.000000 0.000000 0.000000 €]
ADBD o) [ |

Main generic impedance window

LV cable
The following data can be defined in “LV cable”:

e Description of the User, on two lines.

e Ambient temperature, to which a relative correction factor will be associated.

e  The maximum Cdt% with which the single cable will be dimensioned.

e The “Cable in double insulation (Class Il)” option. A cable in class Il will not be
verified for protection against indirect contacts.

e Cable length.

e Type of cable, defined as
Single-core cable with sheath, single-core cable without sheath, multi-core
cable,

PVC, EPR/XPLE Insulation, Mineral Insulation,
Conductor material, in Copper (Cu) or Aluminium (Al).

e Theinstallation method, where the multiple selections serve to direct you to
one of the methods defined in the reference Standard. Each method
corresponds to different Current Carrying Capacities, available Sections,
correction Factors.

A\ DR
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The number and the section of the Phase, Neutral and PE conductors (or PEN,
in TN-C systems).

"LV cable (weL3) - " [=Sc)

LV cable

User Ambient temperature 30 [c)

e N W - W Ml dvE: clowed %)
Cosp ] [T Cable with double insulation

@ Definition of cable () Busduct

Length m]

[Single-core

[pvc -]

ion method

[Overhead

[in cable trurking

[Trefai

=]

Phase x fmm2] 8 A [ Further esuts |

Neutral [ ~)x fmma] K [ Reduction factors J

PE x mmz] dv %) [ Short ircuit curerts ]
i DD

ADD

Main LV cable window

Advanced options 23> The “Advanced Options >>>" button allows you to define the data that can change
the carrying capacity of the cable:

Installation details (adjacent circuits for several cables in the same duct or
the installation depth for underground cables).

Presence and Data of the PE, if different from the phase and Neutral
conductors.

Temperature performance of the insulation, to which different K2S? values
and working temperature correspond.

The PE option laid in the same conduit as the phases determines the K?S? of
the PE.

Installation symmetry considered in the reactance calculation.

Presence of third harmonics, which will correspond to possible over-
dimensioning of the Neutral conductor.

The minimum Iz/Ib ratio to be taken into consideration when dimensioning
the cable.
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The following data can be defined in “Busway”:

Advanced

Installation details

4 adjacent dircuits

[¥1pE

Length

PE=Phase

Installation method

I PE in the same conduit of phase

[m]

\|  [¥]installation symmetry is considered for parallel cables

tdax working temperature 0 =]
M temp. during short circuit (5 <=300mmrE) 160 [=C]
Man temp. during short cireuit (S 300mre) 140 [=C]

Presence of third harmaonics

Miminal Iz/Ib allowed

Harmonic rate 0<=TH=15% -

13

Busway

Description of the User, on two lines.

Ambient temperature, to which a relative correction factor will be associated.

LV cable Advanced Options

The maximum Cdt% with which the busway will be dimensioned.

The “Cable in double insulation (Class 11)” option. A cable in class Il will not be

verified for protection against indirect contacts.

Length of the cable.

The type of busway, defined as
Neutral section at 50% or 100%
PE in the same enclosure as the phases or in a dedicated enclosure

The type of busway selected.

Busway (-BWL5) - ==
— — - —
Busway
User Ambignt tempersture 30 rcl
b A L x40 - 7] Maimal dv2 sllowed 1
Core e
©) Definition of cable @ Busduct
Length i
[ <A possibiites:> -]
[ <A possibiites:> 7 (@ -
=
Suggested | ~ I A Further results ]
Kt 105 Reduction factors ]
v i Shrt circuil curents ]
ADD
Ripp
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Busbar

The “Busbar” window serves to display the values calculated by the program at a point of
the network, as well as to connect several feeders to a single main circuit-breaker. The
values displayed on the Busbar page are:

Rated voltage.
Calculated voltage.

Phase shift between distributed voltage and calculated voltage.

Load current Ib.
Power factor.

Phases and Distribution system to the busbar, inherited from the branch by which it is

supplied.

The busbar window is also used to set the Demand Factor (DF) of all loads connected to the
busbar considered.

Busbar (-B1)

e

B ==

Busbars | Short circut curerts |

Demand factor

Switchboard Quadriol - ]
Rated woltage 400 [+]
Computed voltage 387.31 [+
Phasze shift 1.B2053 [
b 124784 2] LLLM
CosPhi 0.82 THS
oK || camesl |

Carrections | The “Corrections” button allows you to calculate:
The capacitive reactive Power required to correct the power factor of all the loads

connected to the busbar in question to a new Power factor.

The Power factor which will be reached depending on the capacitive reactive Power

installed.
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-

-
Power factor correction ﬁ

Calculated power factor naz
Desired power factor 0.9
Required reactive power 154.5 [kvar]

Power factor correction Window
The values displayed in the Short-circuit currents page are:

e Short-circuit Ik and peak lp current for Three-phase (LLL), Line-to-line (LL), Line-to-
neutral (LN) and Line-to-Earth (LPE) faults.

M — ~
Busbar (-B1) ;- - n |
Short circuit cumrents

LLL

Ik [k

[ B4E7 kA

LL

Ik BIZ k4

Ip 5600 [ka]

LM

Ik 30.0z2 [ks]

Ip BE3E (kA

LG

Ik W02 [ka)

Ip BE.36  [ka]

[ ok |[ cance |

Short-circuit currents Window
Details... You can also display the “Details...” of the short-circuit calculations:
. Short-circuit Ik and peak Ip current for Three-phase (LLL), Line-to-line (LL), Line-to-
neutral (LN) and Line-to-earth (LPE) faults.

The details show all the components of the short-circuit defined in the selected calculation
Standard.

AA IDEd
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[ Details - 3] |
. 29.70
n 12k L [ke]
LN Ik 2370 [ka]
O LG Ip G4BT [ka)
[10ms]
b 2970 [ka] [k [ka] [ka]
Idc 216 [ka] [ka] k&) [kes]
Ib Ay 3673 [ka) [ka] [ka] [k&]

Close

Window with Details of the Short-circuit currents
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(@] Virtual probe
The “Virtual probe” window displays the values calculated by the program in any point of the
network. The values displayed in the Load-Flow page are:
e Rated voltage.
e Calculated voltage.
e Phase shift between distributed voltage and calculated voltage.
e load current Ib.

e Power factor.

Multimeter (-P2) [ﬂ
Loadflow | Shart circuit cuments

Rated vaoltage 400 ]

Computed voltage 388.118 Iv]

Phaze shift -1.60548 [

b 350.00 18]

Requested pawer factar 0.86

[ ok ][ cancel |

Multimeter Load-Flow window
Caonections The “Corrections” push-button allows you to calculate:

e The capacitive reactive Power required to correct the power factor of all the loads
connected to the busbar in question to a new Power factor.

e The Power factor which will be reached depending on the capacitive reactive Power

installed.
r |
Power factor correction @
Calculated power factor 0.86
Desired power factor e
Required reactive power 1979 [kvar]
[ oK ] l Cancel l
A

Power factor correction window

AA IDEd
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The values displayed in the Short-circuit currents page are:

Short-circuit Ik and peak Ip current for Three-phase (LLL), Line-to-line (LL), Line-to-neutral

(LN) and Line-to-earth (LPE) faults.

.

Multimeter (-P2)

==

Short circuit cuments

29.94

B5.12

[ka]
[ka]

[ka]
[ka]

[ka]
[ka]

[ka)]
[ka]

[

oK || cancel |

Short circuit currents Window

Details... You can also display the “Details...” of the short-circuit calculations:

Short-circuit current Ik and of peak Ip for faults Three-phase (LLL), Line-to-line (LL), Line-
to-neutral (LN) and Line-to-earth (LPE).

The details show all the components of the short-circuit defined in the selected calculation
Standard.

f Details @1
B 2966
L 12k . [k&]
LN Ik 236 [ka]
LG Ip B4EZ  [ka]
[10ms]
b 2986 [ka] [ka)] [ka] [ka]
Ide ZUE [ka] [l [ka)] [ka]
b Aspm 3664 [ka] (k] [kA] [kAl

Window with Details of the Short-circuit currents
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E E ﬁ CB (LV circuit-breaker)

The “CB” (LV circuit-breake)” window displays the data used by the program to
dimension the circuit-breaker itself. Filters are also available to help the program to
select the most suitable circuit-breaker for the user’s requirements.

You can also define:

Description of the User, on two lines.

The values used for selecting the circuit-breaker are:

Load current Ib which passes through the circuit-breaker, used to determine
the size lu of the circuit-breaker itself.

Carrying capacity of the cable Iz, used to select the circuit-breaker with a set
current Ith lower than Iz.

The Standard for use of the circuit-breaker (Industrial or IEC 60497-2; Civil or
IEC 60898).

Maximum fault current Max Icc, used to select the Breaking capacity

Minimum fault current Min lcc, used to select magnetic setting Im of the
circuit-breaker (if the circuit-breaker is not equipped with a residual current
lock).

The following filters are available:

Type: circuit-breaker with thermal magnetic release, thermal magnetic with
residual current, solely magnetic, solely magnetic with residual current. This
field is predefined according to the symbol drawn in the single-line diagram.
Data of the accessorized residual current type:

Waveform of the leakage current detected (A, AC, B).

Tripping Characteristic (Instantaneous, Selective, Anti-disturbance).

Rated sensitivity |An.

Version: Fixed, Withdrawable, Plug-in.

The Poles (1P, 1P+N, 2P, 3P, 3P+N, 4P).

Circuit-breaker family: Moulded-case Tmax, Modular System Pro M Compact,
Air Emax.

Release: Thermal magnetic or Electronic.
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[ Circuit-breaker (-QF2) - — — )

Circuit-breaker
N

Is 1193.0 A1 I~ 1804.2 A LLLN v | [400 -| Standard 1IEC 60947-2

L %765 | [A] ms <50 - | )

Board properties

Tk Max 30.02 [kal Protected objects

IkMin [al Disrimination and back-up

Type Overload and Short Circuit protection
<) 1n - m

Version <Al passiblties> <) poles  |®

Famiy Air CB Emax 2

Release <Al possibiliies >

E2.28 2000 Ekip Touch LSI 2000 Select

Symbal <default> hd Advanced options
FRIPEP [oc ] [ con

Main LV circuit-breaker window

Select »> The “Select >>” push-button allows you to select the desired circuit-breaker from a
tree structure.

The filters set in the main window are:
e  Maintained during product selection if “Apply filters” has been selected.
e Not considered during product selection if “Free selection” has been selected.

Circuit breakers selecti e & —— [

Family

<All possibilties >
Air CB Emax 2

Poles Size Icu n Release Terminals Class :
<All possibilities > <All possiblities > | | <Al possibilities> | | <Al possibilities > | | <Al possibilities> | | <All possibilities >

i [ - ——e, T | G
2500 3 2 FL
3200 85
4000 100
5000 150
[[version | 6300
<All possibilities >

Withdrawable

LSIG HR
SHR
SUR

R Version

Available circuit-breakers Residual current relay
Description In Ies Iu Im Iow 1s Description Idn
£2.2B 2000 Ekip Dip LSI 2000 2000 42 42 42
E2.28 2000 Ekip Touch LSI 2000 2000 42 42 42
E2.28 2000 Ekip Hi-Touch LST 2000 2000 42 42 42

[ Free selection [ Hide not available elements

ABD

LV circuit-breaker Selection Window
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Advanced optiong »» >

Protected objects

The “Advanced Options >>>" button allows you to define further criteria that

become part of circuit-breaker selection:

e Number of adjacent circuit-breakers, introduces derating of the carrying
capacity of the miniature circuit-breakers.

e  Breaking capacity, selected between Icu or Ics. It is important to underscore
that the breaking capacity refers to the circuit-breaker functioning at the
service voltage of the plant.

e Definition of a minimum lcw short-circuit withstand.

e The list of protected objects

e The discrimination and back-up functionalities

-
Advanced —— Lﬂ
Minirum In/Th ratio 1
Breaking capacity Tcu -
[ QK ] I Cancel ]
L

LV circuit-breaker Advanced Options Window

The “Protected Objects” push-button, in the “Advanced Options >>>" of the “LV
circuit-breaker” allows you to display and, if necessary, assign the protections of
cables, busways, switch-disconnectors, residual current circuit-breakers and
contactors to the circuit-breaker.

The “Protection of people” data are taken from the General plant properties
(chapter 2.1), and can be modified. These data are used for selecting the magnetic
device and/or a possible residual current lock.

The short-circuit protections of residual current circuit-breakers, switch-
disconnectors and contactors are established according to the values and the rules
defined in the ABB coordination Tables.
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Protection of |

Automatic Protection of people
@ Cables-Busways
Capactors bank
Contacters
Residual current circuit breaker M e cTneTion Ine 04 sl
Disconnectors
¢ ="
[ iz 18] Tominfal Ik man (k8] K5 [MATS] FH-QF2) [MA%]
[T [ wczio. 430 E45 293 1.18e+003
P we 2.68e+003 k1l 6124003
[T woate. 5 652 0 459
[T wos 764 745 0 11824003

Window of Objects Protected by a LV circuit-breaker
Discrimination and back-up | The “Discrimination and back-up” push-button in the “Advanced Options >>>" of
the “LV circuit-breaker”, allows two or more circuit-breakers with discrimination
and back-up restrictions to be associated.
The discrimination and back-up values used for selecting the circuit-breakers are
given in the ABB “Coordination Tables”.
The fields displayed in the definition of discrimination are:

e Level desired: short-circuit value up to which discrimination must be verified.
“Total” means: up to calculated Icc.
e  Calculated Icc: short-circuit value of the circuit-breaker on the load side.

e Level: value of discrimination between the currently selected circuit-breakers.
[ Discrimination &J‘

Discrimination with upstream cb
(@) Discrimination with downstream cb
Back-up with upstream cb

(7) Back-up of downstream cb

ID Required discrimination value [...  Max short circuit current [downstream circuit-breaker] [k&]  Granted discrimination walue [k&]
[ ard Rl |30

LV circuit-breaker Discrimination and Back-up Window
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Rc CB (Residual current circuit-breaker)
The data used by the program to dimension the residual current circuit-breaker are
displayed in the “Rc CB” (Residual current circuit-breaker) window. Filters are also
available to help the program to select the most suitable product for the user’s
requirements.
You can define:

e  Description of the User, on two lines.

The values used for selecting the circuit-breaker are:

e Load current Ib which passes through the residual current circuit-breaker, used
to determine the size of the circuit-breaker itself.

The following filters are available:

e  Circuit-breaker Family: Modular System Pro M Compact, Modular System Pro
M.

e Residual current data:
Waveform of the leakage current detected (A, AC, B).
Tripping characteristic (Instantaneous, Discriminative, Anti-disturbance).
Rated sensitivity |An.

e Poles (2P or 4P).

Residual current circuit breaker (-QD5) - =]

Residual cumrent circuit breaker |

User [auadu1 -]
Is A W - Standard
-m -E- [Hz] _—Board properties
ke Max [Al
- i
Family [ <A possivilties> -
(<A possi v | [<Apossbities> =] Poles
A PR |
(-
F204 AC-80/0.3 Select
A Ik b
ABB

Main Residual current circuit-breaker window

Pratected objects | The “Protected Objects” push-button allows you to display and, if necessary, assign
the protections against indirect contacts of cables and busways.

The “Protection of people” data are taken from the General plant properties

(chapter 2.1), and can be modified. These data are used for selecting residual
current sensitivity.

AA IDEd
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[ | Fuse

The

Protection of - &J‘
\Z| Automatic Protection of people
(@ Cables-Busways
Maximum disconnection time 04 [=]
1%
D Iz [4] lemin (k8] Ik mas [ké]  K35% WIA%]

[ [ swizz 2 0716 @52 00524
[ [ wtzs 21 0716 @52 00524
[ [ [+ wczs 21 0.392 852 0.0824
[ [ wiois 21 0426 10 00524
[ [ wcois a9 332 10 824
[ [ [ wtzs 21 0382 G52 00524

Window of the Objects Protected by a residual current circuit-breaker

data used by the program to dimension the fuse are displayed in the “Fuse”

window. Filters are also available to help the program to select the most suitable

fuse

for the user’s requirements.

You can define:

Description of the User, on two lines.

The values used for selecting the fuse are:

Load current Ib which passes through the fuse, used to determine the rated
current In of the fuse itself.

Carrying capacity of the cable Iz, used to select the fuse with a rated current In
lower than the Iz.

The following filters are available:

Fuse-holder base family: closed or open bases.

Fuse data:

Cartridge: gG for general use or aM for motor protection
Cartridge size: 00,0, 1, 2, 3

Poles of the fuse-holder base (1P, 2P, 3P).
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- — - .
Feeder properties - M
Generic load (-L2) | LV cable (WC3) | Fuse (FUT)
User [Quade ']
k= 2500 Al LN =] |400 M Standard
= 3550 [Al NS x| |5 [Hz] __Board properties
e Mase 3002 KAl
o 82
Famiy [ <Al possbilties> -]
ks [ <A possibities> -] sie <Al possibities> -
Poles  [3F =
=]
OFAX 153 +gG 1250 Select
B
MARpp ne
L

Protected objects

Main LV Fuse window

| The “Protected Objects” push-button of the Fuse window allows you to display and,
if necessary, assign cable protections, busways, switch-disconnectors, residual
current circuit-breakers and contactors to the circuit-breaker.
The “protection of people” data are taken from the General plant properties
(chapter 2.1), and can be modified.

Protection of

=)

@) Cables-Busways
Capacitors bank

Contactors

Disconnectors

[ | ¢ |-

Residual current circuit breaker

Automatic

Maximum disconnection time

Protection of people

[s]

D

[ [ ¥ wesle.

2 4]
355

Ik min [ke]

6.52 30 453

Ik max [RA] K787 [MA%S]

Window of the Objects Protected by an Fuse
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5 | Switch-fuse

The data used by the program to dimension the switch-fuse are displayed in the
“Switch-fuse” window. Filters are also available to help the program to select the
most suitable fuse for the user’s requirements.

You can define:

e  Description of the User, on two lines.

The values used for selecting the fuse are:

e Load current Ib which passes through the switch-fuse, used to determine the
rated current In of the fuse.

e  Carrying capacity of the cable Iz, used to select the switch-fuse with a rated
current In lower than |z.

The available filters are:

e  Switch-fuse family: E930, OS, OESA.

e  Fuse data:
Cartridge: gG for general use or aM for motor protection
Cartridge size: 00,0, 1, 2, 3

e  Poles of the switch-fuse (1P, 1P+N 2P, 3P, 3P+N, 4P).

[ properties ' [

Generic load (12) | LV cable (WC3)| Switchfuse (FU3) |

User [Guadno1 -
ls 2500 [A] LLLN = [400 M Standard
k350 | [ = )
T Max ELICI Y

o E

| -
Famiy [ possibities> -] - ‘ ,‘

Links [<AII possibiities> >| Size <All possibilities> V]

Poles 3p =

§=)
05250D03P + gG 1250 Select

ABB s

Main Switch-fuse window
Protected objects | The “Protected Objects” push-button of the Switch-fuse window allows you to
display and, if necessary, assign cable protections, busways, switch-disconnectors,

residual current circuit-breakers and contactors to the circuit-breaker.

The “protection of people” data are taken from the General plant properties
(chapter 2.1), and can be modified.
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-
Protection of

(@ Cables-Busways
Capacitors bank

Contactors

Disconnectors

A ¢ Jess

Residual current circuit breaker

Automatic Protection of people

Maximum digconnection time 0.4 Is]

[1o] Iz [A]

[F [ % wesle. =5

Ik min [ké]  Ikmax [kA] K787 [MA%s]
6.652 a0 453

Window of the Objects Protected by a Switch-fuse
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Disconnector
The following data can be defined in the “LV Disconnector” window:

e  Description of the User, on two lines.

e Load current Ib which passes through the disconnector, used to determine the size lu of
the disconnector itself.

The following filters are available:

e Disconnector family: Standard Disconnector, or derived from an Moulded-case circuit-
breaker or derived from an Air Circuit-breaker.

e Version: Fixed, Plug-in, Withdrawable

e Disconnector poles (3P, 4P).

e “Uselcw” and “Use Icm” serve to dimension the disconnector according to it’s short-
circuit withstand (lcw) and closing under short-circuit (Icm) characteristics. When both the
boxes are disabled, the program dimensions the LV disconnector by trying to protect it
with the first circuit-breaker on the supply side, using the data in the ABB coordination

Tables.
i - )
Lvd ctor (-Q54)
isconnector (-Q54) - - o Iﬂ
LV disconnector
User [Quadm1 ']
Al LLLN = | |400 VI Standard
T
Ie Max kAl [ Use lew Al
Ik Min kAl |:| Use lem kAl
Famiy [ Detived from MCCE -]
Version [Plug-ln > | Poles
=}
T5D 630 Select
AL 1D D
FAADD
L

Main Disconnector window
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Advanced options >

Contactor

The following data can be defined in the “LV Contactor” window:

e  Description of the User, on two lines.

e Load current Ib which passes through the contactor, used to determine the

carrying capacity le of the contactor itself.
The following filters are available:

e Contactor Family: Industrial Contactors type A — AF,

e  Contactor poles (3P, 4P).

e Contactor service: AC-1 (resistive loads), AC-3 (inductive loads).

r - M
Contactor (-K1) - — ==
Contactor (-K1)
User [Quadnﬂ ']
Al 400 M Standard
sttt I 2
Tk Max kA
it "
Family <All possibilities> > | Poles
Service ACT -
=]
AE50 Select
AR
FRIpD =

Main Contactor window

The “Advanced Options >>>" push-button allows you to define further criteria for
selection of the contactor according to the number and frequency of operations.

Derating will show the carrying capacity le of the contactor.

-

Contactor advanced options

=

Number of operations
Freguence of operations

Dearating

] [10°® Man]
1 [Man/h]
le 4]
[ 0K ] [ Cancel ]

Contactor Advanced Options Window
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Load
The following data can be defined in the “Generic load” control panel:

Description of the User, on two lines.

The utilization factor (UF). A 100A load with 50% UF will generate a 50A current load Ib.

Rated load current and Power Factor.
Rated Power and Power Factor.

Symbol with which the load will be displayed (a ball - an arrow - a transformer).

[ - n
Feed, rt
ceder propertes - i e [
Generic load {-L1) | LV cable (WC2) | Gircuit-breaker (-QF3)|
]
User Computed voltage 342 V]
-LLLN = | (400 ™M Max. dUl 4 [
50 Ml Computeddl 35346 g
Utiization factor Ly 100 1]
Rated cument @ I 350 Al
Rated power factor cosgn 085
Active power Pa 206114 w)
Symbol <default> -
A DD
FRIPID
&

Main Load window

Graphic symbols of the Generic load
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(H Motor
The following data can be defined in the “Motor” control panel:

e Description of the User, on two lines.

e The utilization factor (UF). A 100A motor with 50% UF will generate a 50A load
current lb.

e  Motor model.

e Rated voltage

e Rated apparent Power

e Efficiency

e  Rated power factor

The rated current will be calculated from these data.

A motor database is also available:

e “< Load from database...” allows you to load a motor from the DOC motor
database

e “>Add to database” allows you to save the motor currently defined in the DOC
motor database. To be able to save a motor, the Model field must be filled in.

The coordination fields are only available if the motor is supplied from the Single
Objects in one of the ABB coordinations, as in the Motor Feeder Macro Objects
(chapter 3.2).

These fields include:

e  Type of starting: Direct (DOL) or Star/Delta (YD).

e  Starting class: normal (class 10) or heavy-duty (class 30).

e Type of coordination: Type 1 or Type 2.

Motor (-MS1) &j
-
Motor
|
User Computed voltage M
LN +] [400 M Max. dU 4 =
s 7] (s [Hl  Computed dU 14
Utilization factor ur 100 I
Madel M2BA 100 L2 A- 3 kW m
Rated voltage U 400 - M
Reted curent I 55166 [y
Rated active power P 3 kw1
Efficiency n 0851
Rated powerfactor cosgn 0.86 s
Coordination
Starting method
Trip class
Coordination type
Symbol - Advanced op
A\ IDED
FRIDED

Main Motor window
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Advanced options >

The “Advanced Options >>>" push-button allows you to define other motor

parameters.
These parameters are:

e The ratio between starting current and rated current lir/In

e  The number of poles

e The Rotor and Stator resistances and the reactances, in ‘per unit’ (p.u.).

-
Advanced options

lirfin ratio
In/In ratio

Number of poles

Resistance
Reactance

Resistance / reactance ratio

o)
lrfln ﬂ
I04n 0.2
P
Rm 7.3 %]
Hm 126 [*a]
Rm/<m 0 5734
[ OK ] [ Cancel ]

Motor Advanced Options Window

Standard database and user database of the motors

DOC provides users with an extensive motor database that is easily displayed by
clicking on the binoculars to the right of the “Model” option of the “Motors”

window.

Motor database

|I< I 4 I » I NI Standard database User database

Modello

M2BA 71M2A - 0,37 kW
M2BA 71M2B-0,55kW
M2BA 80 M2 A -0,75 kW
M2BA BOM2B -1,1kW
M2BA 9052 A -1,5kwW
M2BA S0L2A-2,2kW
M2BA 100L2A -3 kW
M2BA 112 M2 A -4kw
M2BA 13252 A-5,5kW
M2BA 13252B-7,5kwW
M2BA 160 MA - 11 kW
M2BA 160M - 15 kW
M2BA 160L - 18,5 kW
M2BA 180 M - 22 kW
M2BA 200 MLA - 30 kw
M2BA 200 MLA - 30 kW
M2BA 200 MLB - 37 kW
M2BA 200 MLB - 37 kW
M2BA 225 5MB - 45 kW
M2BA 225 SMB - 45 kW
M2BA 250 SMA - 55 ki
M2BA 250 SMA - 55 kW
M2BA 230 SMA - 75 ki
M2BA 230 SMA - 75 ki
M2BA 280 SMB - S0 kw
M2BA 280 SMB - 90 kw
M2BA 315 SMA - 110 kW
M2BA 3155MA - 110 kW

fis)

Pn Efficiency Poles Cosphi = !

0.37 0.71 1 0.8 =
Q.55 0.74 1 0.82
0.75 0.772 1 0.86
L1 0.802 1 0.85
L5 0.816 1 0.85
2.2 0.842 1 0.84
3 0.851 1 0.86
4 0.88 1 0.89
5.5 0.88% 1 0.88
7.5 0.899 1 0.89
11 0.912 il 0.88
15 0.917 1 0.9
18.5 0.924 1 0.91
22 0.928 1 0.89
30 0.932 1 0.88
30 0.932 i 0.88
37 0.936 1 0.89
37 0.936 1 0.89
45 0.939 1 0.88
45 0.939 1 0.88
55 0.944 1 0.89
55 0.944 1 0.89
75 0.949 1 0.88
75 0.943 1 0.88
90 0.951 1 0.9
a0 0.951 1 0.9
110 0.951 1 0.86

110 0.951 1 0.86 -

Standard motor database window
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You can also create a customized motors database to suit your personal
requirements if necessary.

To do this, proceed as follows:

Step 1: export the data model in the Excel format using the “Export model XLS” at
the bottom right of the “User database” window.

Step 2: complete the data model obtained with the data of your motors

Step 3: using the “Import” command at the bottom right of the “User database”
window, re-import the XLS model file complete with all the data.

Motor database \E‘

ST Sinara dsisbese | User dstabes U —

Modello Un Pn Efficiency Poles Casphi

Import Export XLS template OK Cancel
[ ] | e ]

User motor database window
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Lights (load)

The “Lights” considers both the load part and the cable part of a lighting plant. The following
data are defined on the load side:

e Type of lamps.

e  Rated power of each single lamp.

e The Phases loaded by the lamps.

e Number of lamps per phase.

e The length of the initial cable section as far as the first lamp.

e The distance between each lamp.

r 5
Lights load (-L4) - dimensicning S
-
-
-
—L ————f—1—

Type [Compact fluorescent lamps - ]

Pn {single lamp) E] [W] Compensation 0 [uF]

Adjacent drcuits LLLN Total number of lamps 3

Initial length Q| 1 [m]

Partial length ar 1 [m]

4L b ED

FEODOD [ oK ] [ Cancel ]

k.

Lights window, load definition

Verify the “Cable” Single Object described in this section for the cable side.

The length of the cable will be the result of “Initial length + (Number of lamps * Distance
between each lamp)”.

The lamp data on the cable side can be changed by clicking over the lamp-shaped icon.

A\ DR
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r Lights (-L4) A - - g

A — - e — e M
Lights
User Ambient temperature 30 [*C]
00 1 [ ~] @0 + [ Maimal dV% allowed [
Cosp 051 NS m [Hz] [] Cable with double insulation
Length 3 Im]
[Insu\ated conductor ']
[pc v fe -

Installation method

[Ernbedded in structure. ']
[In cable ducting v]
[Flat. spaced v]
24 -
=
Phase x [mmz] B[ 16 1Al [ Further results ]
Neutral (1 ~]x fmmz] K 100 ( Reduction factors ]
dv . 000 [*] [ Short circutt cuments ]
__M\ranced options
A\ 1b B
AP Cancel

Lights Window, cable definition
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Capacitor

In its window, you can:

e  Set any capacitive reactive Power value.

The “Capacitor” allows the power factor to be corrected at a point in the network.

e Display the present Power factor of the busbar to which it is connected .

present value.

will be added to the Capacitor.

[[capacitor banks (-c2) =]
Capacitor banks
&
User Computed voltage ~ 388.1687  [v]
v Max. dU 4 [%]
[He Computed dUl 29578 [l
Actual power factor cosgn 0.63
Capacitive reactive power Q. 5 fevar]
AlB
Capacitor window
Calculate | The “Calculate” push-button allows the program to automatically select the

capacitive reactive Power required to reach a given Power factor, starting from the

By confirming the calculation with “Ok”, the calculated capacitive reactive Power

-
Power factor correction

E=X=)

Calculated power factor
Desired power factor

Required reactive power

0.a3

(R

119

Cancel

[kwar]
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Gato

Connection — Dashed Connection

The “Connection” and "Dashed Connection” Single Objects are used for connecting different
Single Objects together. The demand factor can then be defined.

Connessione @

Fattore di contemporaneita' 1

[ OK, l [ Annulla J

e

Connection and Dashed Connection Window

Horizontal and Vertical departure line

The “Horizontal departure line” and the ”Vertical departure line” Single Objects connect
Single Objects on different pages together.

The label that identifies each departure line is assigned automatically by the program, while

the user can add a description.
Arrival and Departure ﬁ

G
=]
=1

Mame 1

Description

[ 0K ] [ Cancel ]

Departure line Window

The “Go to” push-button links you directly to the connected arrival line.

Horizontal and Vertical arrival line

The “Horizontal arrival line” and the “Vertical arrival line” Single Objects connect Single
Objects on different pages together.

The label that identifies each arrival line is assigned by the user by means of the “Link arrival
to departure...” window.
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F ™
Link arrival to departure... u
Mame Description

[ OK ] [ Cancel ]

“Link arrival to departure...” window

The user can add a description.

F |
Arnval and Departure M

Hame 1 S Go to

Description

[ ox ] [ cancel |

Arrival line Window
Go to The “Go to” push-button links you directly to the connected departure line.
The “...” button re-opens the “Link arrival to departure...” window.
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10. End User License Agreement
|

The End User License Agreement (EULA) is available online at this location.
(http://search.abb.com/library/Download.aspx?DocumentID=9AKK106103
A2575&LanguageCode=en&DocumentPartld=&Action=Launch).
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