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Sizer Electric was designed and developed to facilitate the processes tdw and medium
voltage electric conductor selection, cable tray and conduit selection and grounding grid
design based on theNational Electrical Code2023 edition.

The simplification of the process is based on the use of a database that gathers all the
information necessary for the calculations and incorporates within the logic of operation all
applicable criteria for a correct selection of electrical conductors.

Among its main features are:

1 Design entirely in Spanish.

1 Easy, intuitive and automatedcapture.

1 Comprehensive and friendly reports of data circuits andresults, with the possibility
to exportit to text files.

Utilities for projects maintenance and the system itself.

Online help from the program.

Unlimited circuits calculation

= =4 —A

End userivanual organization

For optimal management of this manual, this is divided into two parts:

1 System Operation: This part is oriented to the process of installing the program,
creating projects Sizer Electric type circuit capture, reporting and tools for
maintenance of the projects created.

1 Technical Reports: The theoretical descriptions governing the program will be

addressed in this part, as well as suggestions and solutions to problems that may
arise when using the software.
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Conventions usedimntthermanual

For practical purposes, this manual uses the following conventions:

When it is mentioned: Reference is made to:

The program or the system. Sizer Electric version X.X,

Windows. Microsoft Windows 95, 98, 2000 or NT 4.0, X
Windows Vista, Windows 7.0, Windows 8.0.

Click. The action of pressingonce the left mouse
button

Double-click. The action twice pressing the left mouse
button.

Main menu | Menul | Menu2 ... Go to the main menu. Then selecinenu 1, in
which select menu 2 ...

Press [KEY] The action of pressing one of the function key,
Windows, for example, [ENTER], [F1], [ESC
etc.
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EdRpDEG I
Conductor Selection Module

The Conductor Selection module selects thel Y U1 e Hsigé forkcircuits connected in
Altern Current with a maximum voltage of 35,000 volts for different types of loads.

Sizer Electric selects the conductor size in low voltage, for conductors with insulation
temperatures of 60 °, 90 ° C for 75 °C and medium voltage conductors the insulation
temperature can be selected for 90°C, 105°C, 150°C, 200°C and 250°C.

The calculation is made considering 10 different types of loads: Motor Control Centers,
motors, transformers, capacitors, feeders, Cranes and hoists, lighting circuits, thermal Trace
and control circuits.

Conductors considered for the calculation can be 6 types:Single conductor, Single
conductor armored, single conductor in triples configuration, triplex conductors,
Multiconductor , Armored Multiconductor and bare conductors.

The design philosophy for the selection of conductorsn cable trays is based on the
principles established in the National Electrical Code,2023 edition or standard NOMO001-
SEDE2012. Is not part of the scope of the selection of conductors under DIN VDE
standards or European considerations or other world regulations.

The conductor size of the selected condictor will eventually meet the following criteria:
Ampacity, maximum voltage drop under normal operation, maximum voltage dropguring
motor start (in the case of engines only), in addition to the short circuwithstand capacity
(optional for low voltage) and the selection of the equipment grounding conductor (optional).

The programcan perform calculations considering different voltage conductors on each
circuit if necessary. You can also consider different types of raceways or cable trays for each
circuit.

The program generates different types of reports detailing the data supplied and the various
factors used forcalculation.
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Conduits and Cable TTraysSelection module

The selection conduits and @ble trays selection moduleallow you to select the appropriate
width for cable type and conduit diameter. The selection of cable tragomplies with the
guidelines of Article 392 of the National Electrical Code and Mexican Official Standard NOM
001-SEDE2012 and the standard to be used for the selection process will be defined by the
user in the general data section of the program.

When predefined cable trays or conduit are installed in the facilities, there is the possibility
to calculate only the occupied percentage areaof the conduit orcable tray.

Because in the filling percentage calculation or conduits and cable tray widths or cable trays
selection the conductor circuit tags are associated to conduit and cable trays it is possible
to obtain reports of conductor routing paths for a project.

Selection philosophy for cable tray and conduit is based on the principles established in the
National Electrical Code or NOM001-SEDE2012 standards.The selection of conduits and
cable trays under IEC, DIN or VDE or under European standards is not part of the scope.

The selection of cable trays is performed for ladder type, channel ventilated type, solid
bottom, ventilated trough or mesh type cable trays.

The definition of the diameter and area of the conductors is obtained from the specification
of the conductor. The specification of the conductor is a record where the information of the
conductor is stored, it is possible to obtain the description of theconductor, diameter and
area. Therefore,this information can be obtained to integrate the BOMs of project circuits.

Reels imadule

This module allows you to efficiently assign all projectconductors to different reels,
minimizing waste.

With a few basic settings, it saves you from the tedious task of analyzing multiple
combinations of circuits on reels to determine the scenario with the least waste. It also
enables project procurement teams to specify the total number of reels to purchaséased
on the manufacturing capabilities shared by the manufacturer. Additionally, reports help
communicate to construction or installation teams which reels should be used to obtain full
runs from the source end to the load end, in compliance with wiringhethods and materials
outlined in the official Mexican standard NOM0O01-SEDE2012 / NEC.

By applying the advanced knapsack mathematical algorithm, the program identifies the best

solution within a finite set of circuit arrangements on a reel. It models the maximum
commercial reel length provided by the manufacturer, taking into account the spafied
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lengths of each wire in the assigned circuits. The assigned circuits maximize material use
without exceeding the reel length, including manufacturing tolerances.

The program includes precaptured information on the minimum and maximum lengths of
commercial reels from manufacturers in the market, making the circuit assignment process
simple, easy, and fast.However, all precaptured data can be edited to meet the specific
characteristics of the selected supplier, improving material management accuracy in
industrial projects.

Reports allow you to share the results of frozen engineering and provide the base information
for later control and management of conductors on the installation site. The program
generates various tabular reports for better interpretation of circuit assigments. These
include tray and tube fill reports, circuits installed on trays, and circuit routing reports. The
reports can be edited, customized, and saved as templates for standardization across the
company. Additionally, all reports, conductor lists, and material lists can be generated
entirely in English with just a language switch.

Grounding Grid[Desigmmaodule

The Grounding grid design module calculates the touch and step tolerable voltages for a
human body of 50 or 70 Kg. Performs calculation of the grounding grid resistance for a soil of
uniform resistivity or soils up to 2 layers of different resistivity. Callates the increase in
voltage generated in the grid (Ground Potential Rise or GPR) asalculates the touch and
step potentials generated by the grid while conducting the fault current. The calculations are
performed in accordance withthe bestpractices of the standard IEEE Std. 80.

Technical reports provide descriptive and comprehensive information of the calculation
methods, and the equations and references applied in the design.
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Forthe optimal performance of Sizer Electric software, make sure that the computer where
it will be installed meets the minimum software and hardware requirements listed below.

Installation Requirements

1 PC with a Pentium 75 MHz or higher.

1 Microsoft Windows®Vista, 7, 8, Vista, 10 and 11®
1 USB port

1 Atleast100MB offree hard disk space.

1 16 MB of RAM.

1 Mouse or other pointing device for Windows.

1 CD-ROM drive.

=1512€R .
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Installation

The program is distributed by a CD containing: Setup files, User Manual and help files, plus
additional applications and updates that youroperating system may require for the proper

exec

ution of the program. You can also download the Setup files from the web site

www.Ssizerelectric.com.

To install the program with the CD:

1.

2.

»

IMPORTANT: Close all applications that are in operation and making use of protection
keys (Net hasp Hard keys).

Insert the disc into the drive of your computer and waifor start the process of
installing the program.

If you have been waiting for more than one minute and if the installation has not
started, go to Windows Explorer, select your drive and locate the Setup.exe file.
Follow the instructions in the installation wizard.

Windows generally displays the following tabs because the program was downloaded
from the internet. Select the "More Information” button, which will show the Sizer
Electric credentials, and then click the "Run Anyway" button.

Windows protegié su PC

Windows protegi6 su PC

Language selection for the installer. If this window is hidden, select it from the toolbar
icon as shown below:

Aceptar | Cancelar

C@isplay Settings M Focus B

e Y Q@ A M

=

Installation wizard interface

The installation wizard will install the Sizer Electric software and the requiredrivers.
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On the License Agreementscreen read the agreement and select they f KO¢ HHIJGaq O

¢ N1 13 1J foptibhafcCénable the Next >button. Continue with the installation as shown in
the figure below.

License Agreement
Please read the following important information before continuing. |

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

END USER LICENSE AGREEMENT FOR SIZER ELECTRIC SOFTWARE

PLEASE READ THIS END USER LICENSE AGREEMENT (“EULA") CAREFULLY. BY
TAKING ANY STEP TO DOWNLOAD, SET-UP, INSTALL OR USE ALL OR ANY
PORTION OF THIS PRODUCT (INCLUDING BUT NOT LIMITED TO THE
SOFTWARE AND FILES (THE “"SOFTWARE"), HARDWARE (“HARDWARE"),
DISK(S), CD-ROMS, OR OTHER MEDIA) (COLLECTIVELY THE “PRODUCT") YOU
AND YOUR COMPANY ("LICENSEE") ACCEPT ALL THE TERMS AND CONDITIONS
OF THIS AGREEMENT. IF YOU ACQUIRE THIS PRODUCT FOR YOUR COMPANY'S
USE, YOU REPRESENT THAT YOU ARE AN AUTHORIZED REPRESENTATIVE WHO

| © 1 accept the agreement |

() 1 do not accept the agreement

About of... Sizer Electric Web \ Next Cancel

The program Sizer Electric Stand-Alone version is designed to work with a single user
with access via the USB key. In the network version it creates a Client / Server structure,

so the installation should be performed on both the server and workstations. For more

details see chapter: Installing Sizer Electric in a Network.

When finished installing the program execution files, some additional applications to

manage databases and keyl | R 2pibtettién program will be installed. So, the image
shown below appears:

b Setup - Sizer 6.01 - X

Installing
Please wait while Setup installs Sizer Electric on your computer.

Finishing installation...

Sentinel Run-time Environment Installer]

Please wait ....

Aboutof... | Sizer Eleciric Web
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This process can take several minutes. Upon completion of the installation insert the hard

key into the USBsocket port on your computer.

|

¥q Setup - Sizer 6.01

Installing

Please wait while Setup installs Sizer Electric on your computer.

Finishing installation...

Sentinel Run-time Environment Insta

oK

Operation successfully completed.

Aboutof..  Sger Elecric Web

— x

X

IMPORTANT: Close all applications under operation and using nethasp protection keys

(Hard keys)

After the installation is completed a new program group named Sizer Electric will be created
in your windows start menu, where shortcuts to Sizer Elddc program and help can be

found.

b

F T M 5 | Sizer 4.5

“ Home Share View
&« v D « Program Files (x86) » Sizer 4.5
> Sizer 4.5 ~
Southwire
Stulz
1." TeamViewer
Windows Defender Sizerd5.exe
v
36 items

:;SIZER

— O X
7]
v U | Search Sizer 45 p
~
SzrBD45.dll SzrBD45.ENU
v
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IMPORTANT: The protection key should remain inserted into the USB port on your
computer during the execution of the program.

Software Execution

There are several ways to run the program in Windows:

1. Insert the protection key (hard key) in the USB port on your computer

2. Select the Start button on the Windows taskba I‘I=; in the menu displayed select the
All-Programsoption. This displays a submenu with some of the programs available on
your computer; In this submenu select the nameElectric Size === ; with this appears
a second submenu with two options, Sizer Electric and Sizer Electric Help, the first
option refers to the progran==:, Select and click on it to run the application. This
will display the welcome screen of the program.

If the program camot be found within one of theAll-Programssubmenu options
under the name Electric Sizer, search within the submenus that appear in any of
the other options. The location of the program within the menu or submenus
depends on where the installation location was defined by the administrator.

3. UsingWindows Explorer select the drive where the program was installed and enter

the path:
<c:>\Program files (x86)Sizer Electric
- - -
- [m} X
Sizer 6.00 X +
<« T (@] O > Este equipo > Windows () > Archivos de programa (x86) >  Sizer 6.00 > Buscar en Sizer 6.00 Q
® Nuevo ~ ‘N, Ordenar - 8= Ver ~ (B Detalles
49.1 KB 12.2 KB 10.1 KB
% Inicio | e h h
nethasp.ini Sizer600.exe SzrApp600.exe
R Galeria 3 Opciones de configuracién , Sizer600 x SzrApp600
3 1.87 KB Sizer Electric Sizer Electric
> @ Felipe - Personal
SzrBD600.bpl SzrCap600.bpl SzrCap600.ENU
Archivo BPL Archivo BPL Archivo ENU
319 KB 767 KB 138 KB
-
=4

38 elementos

In case the programcannot be found in the mentioned paths
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4. Select the Start button on the Wndows taskbar i=, in the menu displayed select the

option Find pe |Search Windows .

A dialog box or Windows Explorer window (depending on tloperating system)will be shown.
The first window tab contains a Name text box and a dropdown list Search in... or in the
option "All files and folders"type the search criteria or within the text box type the file name
Sizer40.exeand inthe drop-down list select the name of the unit where you want to find the
file. Press theSearchbutton.

If the program is installed on your computer, it will be displayed in the list diles appearing
in the list offiles found.

Double-click the file Size60.exe. Memorize the path where the executable file is located to
run it directly from Windows Explorer on another occasion.
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System Registration

On the market there are3 types of editions forSizer Electricsoftware:

1 Demonstrative: Incudes access to all system features with unlimited entries to the
software, after the trial periodthe system is disabled. This edition idree, and the
system registration is not necessary

1 Professional: In this edition you can install the system on a unlimited number of
computers and the software never expires.The USB hard key connectedo the
computer grantsaccess to the software.

1 Premium (Network version): The large number of licensesrequired in design
companies can be covered by this edition, which has an additional network
application that can enable 10 or moreworkstations licenses concurrently.

Not the system registry because the (Hardkey) pot)SB key gives you the possibility to
operate the program on any computer where the Sizer Electric program has been installed is
necessary. For program updates visit www.sizerelectric.com for information on:

No system registry is required because the USRey Hardkey) gives you the possibility to

operate the program on any computer where the Sizer Electric program has been installed.
For program updates visitwww.sizerelectric.com for information on:

1 Free software updates without for the same version.
9 Tutorials and training
1 Access to technical information and quarterly newsletters.

1 Information about other promotions.


http://www.sizerelectric.com/
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This chapter explains the elements used fordata entry processes and information
management within theSizer Electricsoftware.

General Elements

Main menu: At the top of the mainscreen, you will find a menu containing different options,
which allow you to access submenus, data entry grids, and windows to specify data.

6 options are inthis menu grouping related tasks.

IP‘r::njecI: Views FReports Tools Language Window Help

The functionalities of eachoption are described below:

File: Here all tasks related to the management of the various projects are carried out. From
here you can create a newproject, open an existing project, save the project with a new
name, change the password for access to the project and choose a different default printer
in Windows.
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Views: In this option you can access all data capture interfaces: Standards applicable to the
project and References. It is possible to access the data entry grids that display the general
data, data circuits, conductor summary and tables used by the software to select the
conductor size, conduits, cable trays and grounding grids

Reports: Through this option you can select the different reports presented by the software
and select each report preview to review the information andletermine whether it will be
printed.

Tools: In this option are grouped utilities, and configurations that the project needs for better
information management, in addition to reports and windows customization.

Window: This option allows you to efficiently distribute the information presented on your
screen to accelerate the processes of capture and query information and allow you to move
between different grids presented on the screen.

Help: On this optionyou will find useful tools to become familiar with the software operation.
Through online help, you will identify the characteristics of the data, program management
and Electric Sizerfeatures.

Toolbars and status bar

For quick access to common system options such asNew project, Openan existing project,
Save As, Capture Standardand grid views, General data and CircuitsSizer Electrichas the
toolbar. This is located at the top of the main window.

OO (=] FAEd Ei FI S E @ Y B [6)

At the bottom of the mainwindow, you can locate a bar. This is name&tatus bar; on it you
can read the descriptions of the task performed by the element that is being pointed with
your mouse. You can also see grogress barwhere you can follow the progress of the
different processes running in the system.

IShn:uws the Cable Tray/Conduit view

If you are already familiar withsystem information management, you can hide one or both
bars. This can be done by selecting the optiomoolsin the main menu to disable the status
bar box in the project window. This helps you to get a larger area to view your data in the grids.
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Data grids

During the development of electric projects is increasingly common to handle large volumes
of information to be analyzed, evaluated and corrected with a global vision.

® CGircuits - OX

5 Circuit Tag MCC/Swar. Tag  Description Equipment Tag Area Load Type  Power Units Mameplate Current Length Spstemt =

" O1-FED-O5F 01-TAE-01 FEEDER AREA OVEN 2 FEEDER-05 Feeder 38000 Kva 0.00 180 4

o O1-FED-OEF 01-TAE-01 FEEDER AREA OVEN 3 FEEDER-06 D‘I Feeder 38000 Kva 0.00 180 4

W O1-HVAC-01F 01-CCh-01 AR CONDITIONING OFFICES 01-HvAC-01 o1 Conditioning 10,00 K 0.00 100

W O1-HVAC-D2F 01-CCh-01 AR CONDITIONING WORKSHOP 01-HvAC-01 o1 Conditioning 2000 K 0.00 100

W O1-HVAC-D3F 01-CCh-01 AR CONDITIONING WAREHOUSE 01-HvAC-01 o1 Conditioning 80.00 K 0.00 100
M%%%%Eﬂﬂgﬂg;

W O1MOT-02F 01-CCh-01 SLUDGE CLEANING MOTOR 01-M0T-02 o1 Mator 25.00 HP 0.00 100

W O1-MOT-03F 01-CCh-01 SLUDGE CLEANING MOTOR 01-M0T-03 o1 Mator 50.00 HP 0.00 180

W O1-MOT-04F 01-CCh-01 SLUDGE CLEANING MOTOR 01-MOT-04 o1 Mator 30.00 HP 0.00 280

W O1-MOT-05F 01-CCh-01 TANE FILLING MOTOR 01-MOT-05 o1 Mator 100,00 HP 0.00 125

'  O1-MOT-0EF 01-CCh-01 CISTERME FILLING MOTOR 01-MOT-06 o1 Mator 125.00 HP 0.00 85

W O1MOT-O7F 01-CCh-01 SOLIDS EMPTYING MOTOR 01-MOT-07 o1 Mator 100,00 HP 0.00 85

W  O1-MOT-08F 01-CCh-01 CONDEMSATE DISCHARGE MOTOR 01-M0T-08 o1 Mator 75.00 HP 0.00 85

W O1-MOT-09F 01-CCh-01 OVEN CLEAMING MOTOR 01-M0T-03 o1 Mator E0.00 HP 0.00 175

W O1MOT-10F 01-CCh-01 DEIONIZED MATERIAL COMYVEYOR MOTC 01-MOT-10 o1 Mator 180,00 HP 0.00 90 |-

4 *

11of27 4

In the development of existingsoftware, it has been observed that handling large amounts of
information through tables allows users to have more assertive analysis and detect
deviations or errors more easily.

To meet these needs, the progranklectric Sizeruses windows that present data circuits and
general data in tabular form. These windows are namelData Grids

Thesedata grids have a toolbar that lets you optimize information management and are
equipped with scroll bars at the bottom and on the left side for easy viewing of the
information contained in the project files.

Importantly, in the data grids you cannot directly edit the data because the information
captured could not be validated against other electrical parameters. To capture and edit
information it is necessary to access the capture windows (with a double click on the grid
highlighting the record) where your information is verified and corrected.

Queries

Queries are windows in which information is displayed in different forms, such as tables,
lists, etc. Unlike grids, queries cannot add, modify or delete the information displayed.
Therefore, queries only serve as a reference point to consult the data used.
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Three phase motor 460 Y. = ‘ Open |
Pawer Fated Current FuseHolder BC Fuse BC FuseHolder E Fuse E Frame Magn BC Tiip Magn BC Frame Magn E Trip Magn E Frame MCCE BC Tiip MCCE BC Frame MCCE E Trip MCCE E =
0.5000 1.1000 30.0000 1.6000 30.0000 1.8000 100.0000 3.0000 100.0000 3.0000 100.0000 15.0000 100.0000 15.0000
0.7500 1.6000 30.0000 2.2500 30.0000 28000 100.0000 3.0000 100.0000 3.0000 100.0000 15.0000 100.0000 15.0000
1.0000 21000 30.0000 3.0000 30.0000 4.0000 100.0000 3.0000 100.0000 3.0000 100.0000 15.0000 100.0000 15.0000
1.5000 3.0000 30.0000 45000 30.0000 5.0000 100.0000 7.0000 100.0000 7.0000 100.0000 15.0000 100.0000 15.0000
2.0000 3.4000 30.0000 5.0000 30.0000 5.8000 100.0000 7.0000 100.0000 7.0000 100.0000 16.0000 100.0000 16.0000
3.0000 4.3000 30.0000 7.0000 30.0000 10,0000 100.0000 7.0000 100.0000 15.0000 100.0000 15.0000 100.0000 15.0000
7.5000 11.0000 30.0000 17.5000 30.0000 26.0000 100.0000 16.0000 100.0000 30.0000 100.0000 15.0000 100.0000 30.0000
10.0000 14.0000 30.0000 20.0000 30.0000 30,0000 100.0000 30,0000 100.0000 30.0000 100.0000 20.0000 100.0000 40.0000
15.0000 21.0000 30.0000 35.0000 60.0000 45.0000 100.0000 30,0000 100.0000 50.0000 100.0000 30.0000 100.0000 50.0000
20.0000 27.0000 £0.0000 40.0000 £0.0000 £0.0000 100.0000 50.0000 100.0000 70.0000 100.0000 40.0000 100.0000 70.0000
25.0000 34.0000 100.0000 50.0000 £0.0000 70.0000 100.0000 50.0000 100.0000 70.0000 100.0000 50.0000 100.0000 90.0000
30.0000 40.0000 100.0000 £0.0000 £0.0000 90,0000 100.0000 70.0000 100.0000  100.0000 100.0000 50.0000 100.0000 1000000
] v

Within this type ofwindow are queries for technical data tables for conductor ampacity and
conductor summary.

Data Entry \Windows

This type of windows serves as an interface for collection, validation and modification of
data, it is alsoused to entry information for system operation and customization.

Capture windows that require it, contain a validation process reviews all absolutely captured
information to ensure integrity and consistency in the data storage.

To define the future of the information entered, capture windows contain various buttons
described below:

o Ok

X Cancel

TheOKbutton located at the bottom of the window allows you taconclude the
capture processof the element on the screen or confirmthe edition of the data
previously entered Pressing the OK button, the software validates the
information presented on the screen in a way that lets you caect information
avoiding deviationsor inconsistencies in the data entered.

The Cancel button located at the bottom of the window has three functions:
Interrupting a capture process when you are entering a new elemernignoring
the latest changes made to the data displayed on the window and close the
capture window if you did not make any of the above two tasks.
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4 Calculate o . .
In the circuit data entry window can be found theCalculate button, which
allows you to start the selection of the circuit conductor size. This button also
performs a complete validation of the captured data.
The 3point button indicates that there is additional information related to the
nearest element Thismay be a window for additional data entry, a help
window or dialog to open or save a file.

<= Previous

Mext ==

PREVIOUS and NEXT: These buttons allow you to navigate between the circuits
located before and after the active circuit in the capture window.

System prompts

During program execution it can display windows that report situations outside the system
control, these messages are:

9 Information. Its purpose is tonotify the user to perform an action or justd inform that
a process wassuccessfully completed.

L

=
[1+]

r Electric® 6.01

o The project was backed up successfully

Aceptar

1 Error. These are presented whennvalid data is entered, and it should be corrected,
or the program has found an inconsistency in the operation of the Windows operag
system or in theSizer Electricsoftware.
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| & a |
Circuits data entry X

e The adjustment/setting should be greater than 0 and less than
10,000 A

Aceptar

1 User intervention. These messages ask for direct user action for decisiemaking in
a process.

F |
Circuits data entry X

o Do you want to add another circuit?

Si No

E1SIZER B
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For the organization and control of information captured, the program divided and
grouped into sets of filesSizer Project

A Sizer Electric Projectstores information in a manner that is independent of another
project. Therefore, the dataentered for the project will only be visible for theSizer
project.

Project creation

Location: File | New

By selecting thisoption, the following dialog window is shown:
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Praject type

E Project name: Phostphate Plant

Circuits Folder:  C:\Program Files [x86)\Sizer B.014D atosh,

C:\Program Files [#8...atos\Phostphate Plant

Description:

Circuits with Project to zelect conductor size, selection of conduits and
typical data cable traps. Includes Genera data commonly used

Ground grid

| & Create | X Cancel

As can be noted, before starting thecapture of any type of data, it is necessary to
identify the name of the file where the information will be stored. This file has the
extension *.szrand you can only open it througlSizer Electricsoftware.

The file name shall not contain special characters (*), (/) or (?And itcan be up to 32
characters long.

When a new project is created, the program suggests the data directory as the location

where projects created will be stored. However, the user can change this path as

required. This location can be a mobile unit or a network drive. For example:
a:\Electric project\, fiusers\data\, tdocuments\proect01, etc.

Note: When a new project is generated, it came protected by a password to prevent

unauthorized people from altering the project information content. The default

password that is the keyword: KEY. Next time you try to open the project, the dialog box
requesting the password appears, as shown in the figure.

Password:

Ok | X Cancel |

::QSIZER
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Immediately after the creation of the project, the capture windowReferencesfollowed
by the capture of Standards will be shown. The description and capture of these
elements is described below.

Opening jprojects

Location: File | Open

Then adialog box will be displayed, here you can select the project you want to open,
consult or modify.

Open Project X

Look in: Test de DG :| OF P E-
% Name Date modified T
E:HTest de DG.szc 14/02/2018 14:35 F
Quick access
‘ Desktop ‘
M |
Libraries
This PC
Network
File name: | - Open
Files of type: All [Circuits and Ground] - Cancel

Once you create a project, this can be open as many times as necessary. To identify
which project is open, the program displays at the top of the window the project name.

In addition to the options mentioned above, the program stores the name and path of
the last three projects open, you can access each of them by simply clicking on the

menu. Note that if the Sizer Electric Project path is too long to be displayed, the system
contracts the path; but in the status bar the path is fully displayed.
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C:\Program Files (x86)\Sizer 5.10\Examples\Example 01\Actualizacion a 6.00.99.04 (2) de Example 01\Example 01.5zc

CA\Program Files (.. (2) de Example 01\Example 01.sz
C:\Program Files (.. (1) de Example 01\Example 01.sz
C\Program Files (..9.04 de Example 01\Example 01.sz
C:\Program Files (.xamples\Example 01\Example 01.sz

It is also possible to open aSizer Electricproject directly from Windows Explorer. It's
easyto recognizethese files because they have an icon with the symbol of an electrical
circuit.

The procedure to open the project is as follows: Select the file and doublelick on it.
Electric Sizersoftware then opens, with the selected project active.

This opening method has some restrictions, since it can only be done if the program is
not running at the same time.

| | = | Validacion en ingles — O s
Home Share View 0
— v « Windows () » @Flexenclosure » Sizer » Validacion eningles w | Search Validacion eni... 2@

m Desktop ~ [ MName Date modified Type

¥ Documents Eﬂ Validacion en ingles.szc 16/08/2017 11:21 Proyecto
+ Downloads * validacion en inglesFoCircuitos.dat 16/08/2017 11:18 DAT File
b Music _ Validacion en inglesFoDatosGrales.dat 16/08/2017 11:10 DAT File
& Pictures _ Validacion en inglesSzc.sdb 16/08/2017 11:01 SDE File

-

Savingaproject

Location: File | Save

By modifying a project, the program automatically performs the changes on the files
involved, so theSaveoption only makes these changes effectiveThechanges made
can no longer be canceled, because when the project i€losed, or the program
terminates, the active project is saved.
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Save arprojectwith-anothemname

Location: File | Save as..

In electrical design, although projects are different, they have many common data. To
avoid repetition of capture processes, the program has th&ave As... option, which
creates an identical copy of the current project and records it under a new name.

To use this option, it is necessary to open the project to be copy of the project will be
created.

Note: When this option is used, the new project will keep the same password, if
defined, as the original project.

Location: File | Close m

When a project is closed, the program closes all grids and queries that may be open at
that time and saves the pending changes

Close and open projects

The action to close a project is implicit in the opening of another project, because when
a project is opened, it automatically closes the active project. An open project is also
closed when the program execution is completed.

Location: File |Change passwor

Each of the projects captured by theSizer Electricsoftware is protected by a password
to ensure that project information is not changed by unauthorized personnel. As will be
observed when creating a new project, this is protected by the password: KEY.
However, it is possible that the user is familiar wit anotherpassword, or it is easier to
remember another one. For this reason, th&izer Electricsoftware includes the option

to change the password, which will protect only the information of this projectThis
change will not affect any password of any project captured before.

Changepassword
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In the dialog box shown, enter the current password, the new password and to verify
that there were no errors in the capture, type the password again in the confirmation
box. (Remember the password assigned to the project by default is the password:

KEY).

Password: sseeseee
Mew Password: [ TITTTT Y]

Confirmation: 20000000

| 0k | | X Cancel

If the current password is correct and the new password has no errors, the password
will be changed, and the program will notify it by means of a message on the screen.

Note: To change the password, there should be no grid, query or report opéisome of
these are open the OK button will be disabled.
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References

In any electrical project thereis specific data that makes it different from another
project and this information is used to distinguish both electronic and printed
information. Thus, in the References section should capture the relevant project
information to be printed on the program reports. The information captured should
have the following characteristics:

Project Name: In this field you should enter the name of the project you want to appear
in the reports.

Example:

National-001E

Validation:

Up to 40 characters

Customer: It is the name and address of the customer for whom the project is

developed.

Example:

National Intercommunications Inc.

Validation:

Up to 40 characters

:;SIZER

Ga
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References

Project:

Name: P ehidrogenization plant
Customer: Chemical Enterprises. Ltd
Location: Tucson, &rizona

Document/Tech Rpt. [01-ELEC-O1

State: mexico
Country: mexico
Segment: farmaceutica

Captured by:

Name: James 'Wattson Ok
e-mail james. watson@eletrical com x T
Phaone: +917 67890978 | @
Revised by

Name: Bryan Jefferson

e-mail bryan. jefferson@electical. com

Phone: +317 E7890980

Approved by:
MName: Steven Johanson
e-mail steven johanson(@electical. com

Phone: +917 67830997

References Window

Location: In this field you should enter the address of the project or the state where the

construction is located.

Example: Arizona EUA

Validation:

Up to 40 characters

Document / Technical report : It is a 20character field in which a legend that will
identify defined reports should be entered.

Example NAT-E001

Validation:

Up to 20 characters

Captured by: It is the name of the person running the program and / or the capturing

the information and preparing calculation reports.

Example: John Smith

Validation:

Up to 40 characters

E-mail: This is the email address of the person who captures the information. It should
have a format with the name, "@ and the domain name accompanied by a period (.)
and the extension of the email. This information is required for the Beople in this

window.
Example: John.smith@national.com Validation: Up to 40 characters
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Telephone: It is the telephone number of the person who captures the information. It
should have a number format and may include symbols for marking.

Example: +52 1 (55) 34 56 78 90 Validation: Up to 40 characters

Revised by: It is the name of the person responsible for supervising the review process
and calculation reports.

Example: James Hudson Validation: Up to 40 characters

Approved by: Is the name of the person certifying the validity of both the reports
generated by the program and the calculation reports.

‘ Example ‘ Steve Lawrence ‘ Validation: ‘ Up to 40 characters ’
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Applicable standards

Location: Queries| Standards @

The standards represent the criteria that apply to the calculation logic for all circuits
captured. This window contains 3 tabs: Standards, Conduit and cable trays and
Additional Fields.

Standards

Standards | Conduit and cable trays | &dditional Fields | Conductor Sizes | Reels

Frequency Specifications

Standard 50 Hertz Sizer Electnc

® NOM - 2012 ® B0 Hertz ® Southwire

NEL - 2020 Circuits

MNominal voltage diop: 3.00
MEC - 2023

totor start up voltage diop: 15.00

Safety Circuit Length Factor [ aste]
Upto: 100000 £ VYolts 2

More than: 1000.00 Yolts

®

Standards data entry window
In the Standards tab is defined the criteria applicable foconductor selection and for

cable tray and conduit fillingare defined. The fields shown have the characteristics
defined below:
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Standard. This data prompts theuser in the form of optiors and allows you to choose
the standard governing the calculation criteria. You carselect the standard NOM-001-
SEDE2012 or the2023 Edition ofthe National Electrical Code.

Note: The selection of the applicable standard allows to choose the criteria
used to calculate because there are slight deviations from one to another
standards

Example NOM Validation: Not applicable

Nominal voltage drop: Is the value of the voltage drop expressed e percentageof
the system rated voltage. This value will be considered for the calculation, only if the
specific voltage drop circuit data is not defined. For circuits at voltages below 600 V, it
should be in the range of 0 to 5%, accordg to the notes of sections 2132 (A)(1)(b)Note

2 and 210.19(A(1) as follows:

= A1) (P)

Informational Note No. 2: Conductors for feeders, as defined in Article 100, sized to prevent a voltage
drop exceeding 3 percent at the farthest outlet of power, heating, and lighting loadey combinations of
such loads, and where the maximum total voltage drop on both feeders and branch circuits to the farthest
outlet does not exceed 5 percent, will provide reasonable efficiency

of operation.

210.19(A(1)

Informational Note No. 4: Conductors for branch circuits as defined in Article 100, sized to prevent a

voltage drop exceeding 3 percent at the farthest outlet of power, heating, and lighting loads, or

combinations of such loads, and where the maximum total voltage drop on both feeders and branch

circuits to the farthest outlet does not exceed 5 percent, provide reasondb efficiency of operation. See

fUnYl GeqRYUcOW YqUW VYIOWZWYNWENPIZb bbNbWnYI W2YGaqéenNIIW I Y

Extracted from National Electrical Code® NFPA 70&ygition 2023, byNational Fire Protection
Association, pp. 70-49 and pp-70-61.

Example: 3.0 Validation: 0.0 < Value< 5.0

Motor Start up Voltage Drop: Is the value of the maximum voltage drop expressed in
percentage of the system rated voltage thashould be present in the conductor when
the motor of the circuit is started. This valueshould be within the range of 620%.

The calculation of voltage drop at motor starting is a best practice established between
the industrial plants designers and aims to ensure that under motor starting

conditions, the voltage drop generated in the circuit conductor does not affect

adversely the motor torque. This percentage of voltage drop is not regulated by any
institution or regulation.
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According to the standard IEEE Std.399 "Recommended Practice for Industrial and
Commercial Power System Analysis”, the minimum allowable voltage drop the motor
terminals is 80% of rated voltage for NEMA B design motors. This may be higher or lower
depending on the characteristics of the actual mechanical load on the motor.

Example: 15.0% Validation: 0.0% < Value< 20.0%

Specifications: This option will allow you to choose the library to obtain the weight and
diameter information for the conductors generated after the calculation. Two options
are presented: Sizer Electric generics and the ones from the conductor manufacturer
Southwire. By selecting the first one, you will have average and generic information
from different manufacturers inthe market and in the case of Southwire you will have
precise information from the manufacturer to increase the precision in the definition of
your conductor cable trays and conduits.

| Example: | Southwire | Validation: | Select and option \

Safety circuit Length factor During the design process, the circuit lengths are
generally defined from the connection point to the load feeding point. However, it is
usually necessary to consider an additional percentage or some additional meters to:

1. Include the installation of cables inmanholes or hand holes

2. Compensate forsoil settlements or slopes in the circuit path

3. Compensate waste during the installation process

Because the philosophy for the consideration of circuit additional length is not
regulated and depends on the criteria of the designer, Sizer Electric offers you the
option of considering this additional length by applying one of the following two criteria

1. The length of the circuits
2. The voltage of the circuits.

The first limit is defined in the firstine (Volts or meters) and by default it will apply the
criterion of the second line to the remaining elements excluded from the first group.

You can also define that the length of the circuitss to be increased by a percentage (%)
of the length of the circuit or add a fixed length in meters (m) to the circuit length.

The application of these additional lengths will be included in the Conductor Summary

Report,and you will be able to see the length of "Safety circuit Length factor" or waste
in the view: Conductor Summary for each specification.
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Conduit and cable trays

In this section, the criteria used to calculate the cable tray and conduct filling can be
defined for the entire project.

Standards | Conduit and cable trays | Additional Fields | Conductor Sizes | Reels
Cable Trays cm
Fill factor: 100 s %
Use Width ' Min Max
Conduit v 500 =
Minimum Diam 16.0 ~ | mm I~ 10.00
v 15.00
Mawimum Diam.: | 155.0 == v 2000
v 2250
EGC in conduit / cable trap v 3000
®C EGC for all ci v 4000
® Comman or all circuits - 4500
Eq. Gnd Cond for each circuit v 5000
v 6000
v 7500
Inherit circuits on hierarchical traps [v 90.00 =
® Ok | | X Carcel |

The fields con this section are as follows:

Minimum width. This is the minimum width to be used for the selection of cabl&ay.
Cable trays widths allowed are those defined in NEMA VE. 15, 30, 45, 60, 75 and 90 cm.

|Example |15 | validation: | 15, 30, 45,60, 75and 90 cm. |

Maximum width. This is the maximum width to be used for the selection of cable tray
widths. Cable trays widths allowed are those defined in NEMA VE. 15, 30, 45, 60, 75
and 90 cm. If the value of the minimum width is equal to the maximum width, th&izer
Electric software will select only cable trays width defined in any of the two fields.

|Example |90 | validation: | 15, 30, 45,60, 75and 90 cm. ]

Minimum diameter. This is the minimum diameter to be used for the selection of
conduit diameters. The conduit diameterallowed are those permitted in the NEC2023
and NOM001-SEDE2012. If the Sandard selected in this window for calculation is
NOM, the diameters are presented in centimetersifthe selected standard is NEChe
diameters are shownin inches.
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Example: 15 Validation: 15, 30, 45,60, 75and 90 cm.

Maximum diameter. This is the maximum diameter to be used for the selection of
conduits. If the value of the minimum diameter is equal to the maximum diameter, the
Sizer Electricsoftware will only select conduit of diameter definedin any of the two
fields

Example: 90 Validation: 15, 30, 45,60, 75y 90cm.

Control to define minimum, maximum and commercial cable tray widths

Although standards describe a wide variety of trays with different widths, it is common
that only a minimum width and maximum width are allowed by customer
specifications. Therefore, in this interface you can select using the arrows which will
be the minimum and maximum widths used in the filling process. Any width outside
this range will not be considered. The tray widths listed are thoseefined within the
standard NEMA VE

Cable Trayem

Use Width - Min Max
[v 500 =P

V' 1000

v 1500

[v 2000

¥ 2250

v 3000 o=
v 4000

v 4500

v 5000

v 6000

v 7500

¥ 900

It is also known that although the standards list several cable tray widths,
commercially not all of them are available in the local market. Therefore, a group of
check boxes are located in the left column named "Use".
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Use Width - Min Max
r 500

™ 1000

[ 1500 =

[ 2000
2250

¥ 3000

[ 40.00

v 4500

Enable the box for the cable tray width to include it in the progressive filling process. If
the box is not checked, this tray width shall be deemed not to be commercial and will
not be used in the tray selection process.

Fill factor . It is the maximum ratio at which the conduit and cable trays filling is allowed
during the selection of cable trays and conduits. Using the maximum permitted areas
defined in the NEGC2023 and the NOM001-SEDE2012 the program will consider this
value asthe maximum percentage. Saving the fill difference for future use.

Example: | 80.0 Validation: | >0 to 100%.

Grounding conductor (EGC) in Raceway / Cable tray. When installing conductors in
cable tray the NEG2023 statements allow the installation of a common ground
conductor for all the circuits on the tray with branches in each equipment connection.
This optionallows a single equipment grounding conductoto be consideredfor all the
circuits or an equipment grounding conductor for each circuit. If you select the option:
"Consider common ground”, only the larger equipment grounding conductor area of
the group d conductors installed on the cable tray will be used to calculate the filling
area of the cable tray or conduit area. If you select "A EGC per circuit" the equipment
grounding conductor area of each circuit assigned to the tray is considered to
determine the cable tray width or conduit diameter and the corresponding filling
percentage.

Inherit circuits in nested trays : This option allows circuits or conductors from an
existing tray to be automatically assigned to a new tray when the new tray is nested
under the existing one. This reduces the time required to reassign the circuits to the
new tray.
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Additional fields

Standards | Conduit and cable traps | Additional Fields | Conductar Sizes | Reels

td andataom

Additional field

label 1: Dirawing rumber

Additional field

Interconection
label 2:

Additional field

label 2 Circuit Alias

|®| | & Ok ||xl:ancel|

During the process of capturing the information of circuits it is possible that it is
necessary to add information to achieve a betteidentification of the circuit, associate
it with information of some drawings or link manually or electronically the reports with
another document or project process.

Sizer Electric incorporates 3 text type fields up to 25 characters that can be named
according to the user needs. The text boxes in this tab allow you to assign the
identification to the fields that will be displayed in theCircuit Capture window

Each field has a checkbox associated with it that will allow you to define whether this
custom field is mandatory (Checked box) or optional. Irthe case of checking the
"Mandatory" box the application will validate that the field is filled with some data by
the user and that it is not empty.

It is important to note that the application will only validate that the field to be captured
on the Circuit Capture window has text characters but will not validate the content or
format of it.

Example:  Drawing number Validation: |17 characters.
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Conductor Sizes.

This section defines the Conductor Sizes that will be considered for theY UT 2 #q Y| K 1
selection. For example, some manufacturers do not manufacture 1 AWG or 3 AWG

sizes. Therefore, disabling the corresponding Size check box will not be considered for

any calculation.

Standards | Conduit and cable trays | Additional Fields | Conductor Sizes | Reels
Check the conductor sizes to be uzed in the iterative zelection process [Locked wire zizes are
uzed in a General Data specificat ion.]
14 250
12 300
10 350
8 400
A B kCM 500
4 il
2 750
1 1000
10 1500
240
30
4/0
|@| | & Ok | | 3 Cancsl |

The boxes are enabled when the conductor size is not assigned to a Minimum or
Maximum conductor size in the General Data section for some type of load. To enable
this Sizeto uncheck the box, assign a different minimum or maximum caliber on
General Data uploads

Note. It is important to consider that an unchecked conductor size will not be
considered in any calculation, either for low or medium voltage systems.
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Reels

This section defines the minimum and maximum lengths of reels used for the
assignment of circuits in reels (See section Reels in conductors).

Standards | Conduit and cable trays | Additional Fields | Conductor Sizes | Feels

TRV | kY | 15KV | 25kY | 35 kY
Size Cond. Mir Length [m] Max Length [m]

12 100 E00

10 200 1000
200 1000
200 EO00
200 EO00
200 EO00
200 RO00
200 R000
200 RO00
100 EO0

Circuit length bo separate reels:

| W Ok ||xl:ance||
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GeneralData

Location: Queries| General Data

In electrical engineering projectsit is common to find restrictions, design criteria or
customer specifications defined for a group ofequipment with similar characteristics.
For example:Motors ranging 3200 HP should be fed with a voltage of 480 volts and
their conductors should have aTHWtype insulation.

Thus, it is necessary to applgpecific design criteria forthis segmentof equipment of
the project. Capturing General Data defines the specific criteria for a group of
equipment and notifies the user about deviations in the data capture.

The General Data grid is designed to define the criteria and define the minimum and
maximum values for which the calculation is governedThisdata should be defined by
the engineer responsible for the project.

From the group ottabs, you should select the type of equipment that is to be recorded.
Tabs optionsare Motor, transformer, feeder, lighting, circuit control, air conditioning,
crane and hoist, heat trace, MCC and capacitor.

General Data — (=) -5
= F =

0 X

Motor | Transfomer | Feeder | Lighting | Control Circuit | Air Conditioning | Crane | Theimal Trace | Capacitor | Generator | MCC

Code Current Type Voltage Phase Nbr - Conductor Mat I1d Insulation Mat Minimum W Size Maximum W Size Min. Power [HP] Max. Power (HP) Operation Temp Ambient Temp Shield -
Doooe2 Direct 125.00 1 Copper THw 12 500 1.00 200.00 75.00 40.00  No Shield
DO0063 Direct 220.00 1 Copper THW 12 12 1.00 200.00 75.00 40.00  No Shield
Doooo7 Altemating 220.00 3 Copper KHHW_2 12 500 1.00 200.00 75.00 40.00  No Shield
DO0064 Direct 221.00 1 Copper THW 12 12 1.00 200.00 75.00 40.00  No Shield
DO00ES Direct 222.00 1 Copper THW 12 12 1.00 200.00 75.00 40.00  No Shield
DO00E6 Direct 223.00 1 Copper THwW 12 12 1.00 200.00 75.00 40.00  No Shield
D000E8 Direct 225.00 1 Copper THW 12 12 1.00 200.00 75.00 40.00  No Shield
DO0OES Direct 226.00 1 Copper THW 12 12 1.00 200.00 75.00 40.00  No Shield
DO0002  Altemating 450.00 3 Copper MHHW 2 12 500 1.00 200.00 75.00 40.00  No Shield
DO0003 Altemating 4160.00 3 Copper EPR 8 500 200.00 20000.00 50.00 40.00 srlapped tape
Dooo04 Altemating 13200.00 3 Copper EPR 2 500 200.00 20000.00 50.00 40.00 slapped tape
DO000S Altemnating 13800.00 3 Copper EPR 2 500 200.00 20000.00 50.00 40.00 srlapped tape
DOOODE  Altemating 23000.00 3 Copper EFR 1/0 500 200.00 20000.00 30.00 40.00 srlapped tape
1 »

General data grid
Note that when the general data grid is active, in the main menu a new option will be
added: Edition, which will be located between the optiongFile and Queries this option
is available only when the grid is active.

The grid contains a tool bar, which contains the following icons associatedvith
specific tasks.
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m Add: By selecting this option the General Datacapture will be shown. Here you
can enter the data (specifications and restrictions) for any of the load types in the
system. To do this, simply select the tab of the selected load and press th&dd
button.

Modify: When you have previously captured data for a load type, you can modify
them using this option. It should be noted that any field can be modified,
excluding data voltage and number of phases.

Copy General Data information: With this option you can use aGeneral Data
reference to create a new one. It applies only t&eneral Datafor the same type
of load.

Delete: This option is used to deleteGeneral Data. Care should be taken when
using this action, because when there are data circuits associated with the
overall data, both generaldata automatically deleted and associated circuits
thereto.

iy

Copy to Clipboard: Whenthis option is selected, the General Data of the active
tab is copied to the clipboard, so the user can then paste the information to any
spreadsheet or word processor.

LS
M__JIExport to Excel: This option open a dialog box to select the location and enter the

name of the Excel file where the information of the grid will be saved.

. Columns Customization: When this option is selected, a dialogue box with all
the columns containing the grid is displayed, in this dialogue box you can change
the order or hide them.

m Exit: Closes the General Datagrid.

General datainformation should be captured for each type of load and the datahould
have the following characteristics:
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System Voltage: The voltage valugo which the equipment is connected. Itshould be
expressed in volts and should be in strict accordance with the design basis of the
project. This voltage determines the completion of calculation circuits. Therefore, any
circuit with different voltage captured in this section will not be accepted. Ishould be
noted that this voltage is closely related to the number of phases and together, differ
from any other permitted voltage for the same type of load

The definition of the system voltage for each type of load allows you to know withe
minimum and maximum power isallowed by voltage level. It also allows to associate a
type of insulation for each voltage captured.So, this is mandatory information to be
captured before start capturing data for a circuit.

System Yoltage: 420.00 = | Wolts Ambient Temperature:

Phase number / DC: Three phase < Conductor Type: TC
Owverall Jacket: L

Conductor Material: Metallic Shield: Mo Shield

Insulation Type
Single conductor Color:

Cond. Op. Temperature: i Neutral

Minimum Cond. Size: GND

Maximum Cond. Size: MultiConductor Color:

Minimumm Power: . ' MNeutral

GND
M aximurm Power:

IJse current increase in Vd#%

@ « Ok X Cancel

General Data entry window

Thesevoltage valuesshould be preferably according to sections 1164 and 2205 of the
NOM-001-SEDE2012 or NEG2023.
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M.10.4 Voltages. Throughout thisCode, the voltage considered shall be that at which the circuit operates.
The voltage rating of electrical equipment shall nobe less than the nominal voltage of a circuit to which it
is connected.

220.5 Calculations.

(A) Voltages. Unless other voltages are specified, for purposes of calculating branebircuit and feeder
loads, nominal system voltages of 120, 120/240, 208Y/120, 240, 347, 480Y/277, 4800Y/347, and 600
volts shall be usedws

Extracted from National Electrical Code® NFPA 70Rglition 2023 by National Fire Protection Association, pp. 74 and
pp-70-70.

‘Example: ‘448.0 ‘Validation: 0.0<Value ¢ 35000.0

Number of phases: ldentifies whether the system voltage will be supplied in a single
phase (1) or three phases (3).

‘ Example ‘ 3 (Threg ‘ Validation: ‘ lor3 ’

Conductor material: A definition of the General Data, where you select the conductor
material to be used to select conductor ampacity in the system voltage for the selected
load type. There are two types of materials for which the program performs the
selection of conductors: Copper and aluminum.

See section 310106 (B)of NECG-2023for types of materials

/bl 7 b W9 Y UT 2 #H oo¥ndutters injthis aRicldiskallibe of aluminum, copperclad aluminum, or
copper unless otherwise specified.

Solid aluminum conductors 8, 10, and 12 AWG shall be made of an 800 series electrical grade aluminum

alloy conductor material. Stranded aluminum conductors 8 AWG through 1000 kcmil marked as Type RHH,

RHW, XHHW, THW, THHW, THWN, THHN, servarrance Type SE, Style U, and SE Style R shall be made
ofan AAY MMMLWWE I RIJF WG WHq!I RACOWNI ¢T JWecdeGRUzGWeaayY! WHYUT 2 Haq Y

Extracted from National Electrical Code® NFPA 70&gition 2023 by National Fire Protection Association,
pp. 70-170.

Example: Copper Validation: Aluminum or Copper

Insulation type: In this field you should enter the type of insulation for the electrical
conductor. Theinsulation type will be used later to define the maximum instantaneous
temperature elevation during short circuit conditions.

TW, THW, THHW, THWS, THWN|
Example: THW Validation: XHHW, RHH, RHW2, THHN, XHHW
XHHW:2, PVC, EPR, EP, XLP y XLPE
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Conductor insulation temperature: The maximum operation temperature of the
conductor insulation expressed in degrees Centigrade. This value is used for the
selection of the circuit conductor allowable ampacity table.

|Example: |75 | validation: | 60, 75, 90, 105, 150, 200 y 250 |

Conductor Type: The type of conductor will be used to integrate the conductor's
specification and will provide information about its overall diameter and weight. The
available options are:

Standard: It is an average conductor with insulation suitable for the system
voltage, only considers the conductive material and typical insulation. Mainly
for use in conduit, directly buried and undergroundlucts.

TC Type: (Tray Cable)lt is a conductor for use in cable trays. According to
section 336-2 Power cable and controlcable for trays (TCtype) is afactory
assembly of two or more insulated conductors, with or without associated bare
or covered grounding conductors, under a nommetallic enclosure. See TC
Cable uses in section 33610. Uses permitted.

Type TCER: Tray Cable Exposed Runs) It is an approved conductor for use in
cable trays when the transition between cable trays and between the cable trays
and the equipment or deviceshas a distance no greater than 1.80 meters
without continuous support. The cable should be supported mechanically
where it leaves the cable tray to ensure that the minimum radius of curvature is
not exceeded.

Armored AIA (Aluminum Interlocked Armor): Armored Cables with
interlocked aluminum armor, is a flexible conductor of great mechanical
resistance. It is one of the most common types ofarmor used in industrial
applications.

Armored GSA (Galvanized Steel Armor):Armored Cables with galvanized steel
armor.

Armored CWA (Corrugated Welded Armor): Armored Cables with corrugated
tube armor and welded aluminum.

| Example: | Standard | Validation : | Item from the list |

Minimum and Maximum Conductor Size: Are the minimum and maximum conductor
sizes allowed in the project. The selected conductors will strictly be within the range
defined by these data. These conductor sizeshould be defined according to the
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statements shown in the tablesof allowable ampacity for conductors from NEC-2023
and NOM-001-SEDE2012.

Definition of the minimum conductor size allows the engineer to indicate at which
conductor size the selection of the circuit conductors will start. Fromthe drop-down
list displayed in this field, the first cable size shown is according to the minimum
possible size for the system voltage following theestrictions of section 310-106 (a)

310.106 Conductors.

(A) Minimum Size of Conductors. The minimum size of conductors shall be as shown in Table
310.106(A), except as permitted elsewhere in thi€ode.

Table 310.106(A) Minimum Size of Conductors

Minimum Conductor Size (AWG)

Conductor Voltage Aluminum or Copper-Clad
Rating (Volts) Copper Aluminum

0-2000 14 12
2001-5000 & 8
5001-8000 f 6
8001-15.000 2 2
15,001-28,000 1 1

28,001-35,000 1,/0 1/0

Extracted from National Electrical Code® NFPA 70&dition 2023
by National Fire Protection Association, pp. 7aL70.

Example: BN=Z A dibRVMB Validation: 14 AWGT 1000 KCM

Minimum and maximum authorized power: Are the upper and lower limits of the
range for which the calculation can be performed for this project. Any power circuit
outside this range is not calculated and an error will be shown in the output reports.
Power values should be indicated in HP for mors, in KVA and KW for transformer for
control circuits, MCCs and feeders.

These power values are set considering that the designer has made a technical and
economic study to determine which is the most suitable voltage for the startup and
operation of the motors and various equipment.

Example: 300 Validation: 0.0<Value<10000.0

Ambient temperature: The temperature of the environment surrounding the
conductor in degrees Celsius. It is used to determine the allowable ampaty
adjustment factor of the circuit at this temperature.
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According to section 31610 of theapplicable standard:

ABAONMIONP W G G¢ HRqRIJE Wnt¥ooan@is.UT e #Hq VYl + WA¢ q 3T WM
(A) General.

(3) Temperature Limitation of Conductors. No conductor shall be used in such a manner that its operating
temperature exceeds that designated for the type of insulated conductor involved. In no case shall
conductors be associated together in such a way, with respect to type of circuit, the wiring @thod
employed, or the number of conductors, that the limiting temperature of any conductor is exceeded.

Informational Note No. 1: The temperature rating of a conductor [see Table 310.104(A) and Table

310.104(C)] is the maximum temperature, at any location along its length, that the conductor can withstand

over a prolonged time period without serious degradation. The allowable ampégi tables, the ampacity

tables of Article 310 and the ampacity tables of Informative Annex B, the ambient temperature correction

factors in 310.15(B)(2), and the notes to the tables provide guidance for coordinating conductor sizagpes,

allowable ampacities, ampacities, ambient temperatures, and number of associated conductors. The

principal determinants of operating temperature are as follows:

(1) Ambient temperaturey ambient temperature may vary along the conductor length as well as from time
to time.

(2) Heat generated internally in the conductor as the result of load current flow, including fundamental and
harmonic currents.

(3) The rate at which generated heat dissipates into the ambient medium. Thermal insulation that covers or
surrounds conductors affects the rate of heat dissipation.

(4) Adjacent loadcarrying conductorsy adjacent conductors have the dual effect of raising the ambient
temperature and impeding heat dissipation.

Informational Note No. 2 a WA 1Jn 1J1 Wa YWNNMIONM 96 Wn Y1 Wad DWaqaG Gl ¢ qel JWIRA]
Extracted from National Electrical Code® NFPA 70&ygition 2023
by National Fire Protection Association, pp. 7€146.

Example 40.0 Validation: 0.0<Value¢ 225.0

Insulation type: In this field youshould enter the type of insulation for the electrical
conductor. The insulation type will be used later to define the maximum instantaneous
temperature elevation during short circuit condifons.

TW, THW, THHW, THWS, THWN|
Example: THW Validation: XHHW, RHH, RHW?2, THHN, XHHW
XHHW2, PVC, EPR, EP, XLP y XLPE

Overall jacket: Multiconductor, armored cables and some single conductors shall
have an outer cover to provide protection against environmental conditions and
against corrosive environments. This information is not used for the conductor
selection, but it will be used to define the circuit conductor specification and later to
obtain the total overall diameter and weight of the conductor with this jacket. Three
options are presented in the list:

PVC (Polyvinyl Chloride) for industrial use and utilities for use in wet and dry

locations, aerial, overall jacket different from black. Indoors and outdoors installation,
cable trays, conduct, in underground ducts or directly buried, in dry and wet locations.



Chapter 4. Data Capture 51

CPE (Chlorinated Polyethylene) for use in substations, installation in interiors and
exteriors, trays, Conduit pipe, buried ducts or directly buried, in dry and wet
installations.

LSOH for low smoke emission zero halogens suitable for installations with a people
concentration.

No jacket. In the case of some armored conductors, the conductor may be available
without an overall jacket.

| Example: | PVC | Validation: | Item from the list

Metallic Shield: Indicates whether the conductor integrates a metallic or semi
conductive screen to prevent induced voltages and dielectric stress in the insulation.
There are 3 options: No Shield, helical metallic overlapping tape shield of the same
material as the conductor and helical bare conductor shield of the same conductor
material. See section 310.10(e)

mAC | quWf f rowf Ut qedac qrRYUO

310.10 Uses Permitted.

(E) Shielding. Nonshielded, ozoneresistant insulated conductors with a maximum phaseto-
phase voltage of 5000volts shall be permitted in Type MC cables in industrial establishments
where the conditions of maintenance and supervision ensure that only qualified persons service
the installation. For other establishments, solid dielectric insulated conductors operatal above
2000 volts in permanent installations shall have ozoneesistant insulation and shall be shielded.
All metallic insulation shields shall be connected to a grounding electrode conductor, a grounding
busbar, an equipment grounding conductor, or a gronding electrode. Informational Note: The
primary purposes of shielding are to confine the voltage stresses to the insulation, dissipate
insulation carry groundfault current to facilitate operation of groundfault protective devices in
the event of an eletrical cable fault.

Exception No. 1: Nonshielded insulated conductors listed by a qualified testing laboratory shall
be permitted for use up to 2400 volts under the following conditions:

(a) Conductors shall have insulation resistant to electric discharge and surface tracking, or the
insulated conductor(s) shall be covered with a material resistant to ozone, electric discharge, and
surface tracking.

(b) Where used in wet locations, the insulated conductor(s) shall have an overall nonmetallic
jacket or a continuous metallic sheath.

(c) Insulation and jacket thicknesses shall be in accordance with Table 310.104(D).

Exception No. 2: Nonshielded insulated conductors listed by a qualified testing laboratory shall
be permitted for use up to 5000 volts to replace existing nonshielded conductors, on existing
equipment in industrial establishments only, under the followingconditions:

(a) Where the condition of maintenance and supervision ensures that only qualified personnel
install and service theinstallation.

(b) Conductors shall have insulation resistant to electric discharge and surface tracking, or the
insulated conductor(s) shall be covered with a material resistant to ozone, electric discharge, and
surface tracking.
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(c) Where used in wet locations, the insulated conductor(s) shall have an overall nonmetallic

jacket or a continuous metallic sheath.

(d) Insulation and jacket thicknesses shall be in accordance with Table 310.104(D).

Informational Note: Relocation or replacement of equipment may not comply with the term

existingas related to this exception.

EfHUGqRYUK Yaloxki 611 DOGUI GRaqlT HRUKPTEIaTZe[ helOE+H

Extracted from National Electrical Code® NFPA 70g&gition 2023
by National Fire Protection Association, pp. 7€.45.

Example No shield Validation: Item from the list

Conductor color: In this option you can define the color of the conductors for each
phase, as well as the color for the grounded conductor (Neutral) and for the equipment
grounding conductor. The color of each of the conductors will be used to integrate the
specification of the multiconductor or conductors of the circuit and later you can group
the conductors with the same specification, including the color,to generate a bill of
materials for the project conductors (See Conductor Summary section).

The colors defined in this General Data window will be applied for the type of load
(Motor, Transformer, etc.) with the same voltage, insulation and operating
temperature. These colors can be modified within theCircuit Capture window and will
be respected for each circuit even if the colors in the General Data are modifidater.

In the case of single conductors, a control with 8 boxes will be shown: 6 to define the
phase conductor colors (The phases identified with an apostrophe (') will be for split
phase connections in Delta or Wye systems with central branches), one to define the
color of the grounded conductor (Neutral) and one more to define theolor of the
equipment grounding conductor. To modify thecolor of the conductors, select the
corresponding box and left click to display the menu with theolor options.

Single conductor Color;

P& PC Meutral

EBlack

Green
Green with Yellow

| Bare

In the case of multiconductor only the color options for the phases, neutral and
grounding conductor will be displayed. In the case of multiconductors, alshould be
black or in the combination Black, Red, Blue for the phases and neutral in white.
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FuliConductor Colar:

Meutral Black
Black+Red+EBlue+White

For control circuits, a list of references of the color tables definedh the ICEA standard
S-58-679-1998 is shown. These tables define the color for the control circuit
conductors. These tables are used because the color combination is very broad. The
tables of this standard can be foundn the programhelp files.

Codigo Color ICEA:
Table 1 =

Table 2
Table 3
Table 4

Color tables of control circuits

Use current increase in Vd% option. When this check box is selected, the factors
used to adjust the load rated current during conductor ampacity selection are also
applied to the rated current for the circuit voltage drop calculation.

When calculating the circuit voltage drop, the value of the load rated current is

generally used. However, in the case of some loads, the value of the current can be
increased under certain conditions making it necessary to calculate the voltage drop

by applying the load increase and selecting also the conductor by voltage drop criteria
in such a way that even when the load maximum current is present, the voltage drop
limit defined for the circuit is not exceeded.

Circuit Data

Because of the importance and complexity of the circuit capture, it will beliscussed
deeply in Chapter 5
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Conductor Summary

2

Location: Queries |Summary

Once you have selected the conductor size for althe circuits of the project, the
program can classify them while computing the total lengths. So,whenthe Conductor
Summary option is selected a window with different views will appear Each view
represents a specific type of load (motor, transformer, etc.)One viewwill include all
circuits. It should be noted that only circuits with calculated loads are presented

In each view you can see the conductor size followed by the system voltage, operating
temperature and the type of cable with the respective length. At the bottom of both the

number of circuits it is summarized as the length of these

[B1[€] E3

Al Motor | Transformer | Feeder | Air Conditioning | MCC

Specification Desciiption Length [m)  Safety len... Total (m)
CU-1/0-600-¥HHW_2-30-100-TC-PWR-NOS-BLK-NJKT Copper Power Conductor, 1/0 [AWG/KCM) wire size, Single pole, XHHW_2 insultation type, 100 % Insulation level, 30. 780 a1 861
CU-2-5000-EPR-105-100-5TD-PWR-0VR-BLK-PVC Copper Power Conductor, 2 [AWG /kCM) wire size, Single pole, EPR insultation type, 100 % Insulation level, 105 °C Op. 1800 96 1896
(CU-250-600:HHW _2-30-100-TC-PwR-NOS-BLK-NJKT Copper Power Conductor, 250 (AWG/KCM) wire size, Single pole, XHHW _2 insultation type, 100 % Insulation level, 30, 810 84 894
CU-2-600-XHHW_2-50-100-5TD-PWwR-NOS-BLK-NJKT Copper Power Conductor, 2 (8WG/kCM) wire size, Single pole, XHHW_2 insultation type, 100 % Insulation level, 90 ... 300 30 330
CU-2-600-XHHW_2-30-100-T C-PWR-NOS-BLK-NJKT Copper Power Conductor, 2 (AWG/KCM) wire size, Single pole, XHHW_2 insultation type, 100 % Insulation level, 90 * 450 45 495
CU-2-600-XHHW_2-90-100-TC-PWR-NOS-GRN-NJKT Copper Power Conductor, 2 (AWG/KCM) wire size, Single pole, XHHW_2 insultation type, 100 % Insulation level, 90 °. 405 42 447
CU-3*2/0+176-600-¥HHW_2-90-100-TC-PWR-NOS-BLK.G Copper Power Conductor, 3*2/0+176 [AWG /KCM) wire size, Muliconductor, XHHW_2 insultation type, 100 % Insulatio. 250 25 275
CU-32+1*4-600:XHHW_2-30-100-TC-PWR-NOS-BLK.GR...  Copper Power Conductor, 3*2+1*4 [AWG /kCM) wire size, Multiconductor, XHHW _2 insultation type, 100 % Insulation | 400 40 440
CU-3"3/0+1°4-600-xXHHW_2-90-100-TC-PWR-NOS-BLK.G... Copper Power Conductor, 3*3/0+1%4 (AWG /kCM) wire size, Multiconductor, XHHW_2 insultation type, 100 % Insulatio... 85 L] 94
CU-3*300+172-600:XHHW_2-90-100-TC-PWR-NOS-BLK-P... Copper Power Conductor, 3300+1°2 [AWG /kCM) wite size, Multiconductor, XHHW_2 insultation type, 100 % Insulatio. 90 9 k]
CU-3"4/0+1*4-600-XHHW_2-90-100-TC-PWR-NOS-BLK.G Copper Power Conductor, 3"4/0+174 [AWG /KCM) wire size, Muliconductor, XHHW_2 insultation type, 100 % Insulatio. 8 8 94
CU-3B+1"8-600:XHHW_2-30-100-TC-PWR-NOS-BLK.GR...  Copper Power Conductor, 38+1°8 [AWG /kCM) wire size, Multiconductor, XHHW _2 insultation type, 100 % Insulation | 100 10 110
(CU-350-5000-EPR-105-100-STD-PwHR-0OVA-BLK-PYC Copper Power Conductor, 350 (AwG/kCM) wire size, Single pole. EPR insultation type, 100 % Insulation level, 105 °C ... 1005 51 1056
CU-350-5000-EPR-105-100-5TD-PWR-OVR-GRN-PVC Copper Power Conductor, 350 [AWG/kCM) wire size, Single pole, EPR insultation type, 100 % Insulation level, 105 ‘C 3% 2 37
CU-4/0-5000-EPR-105-100-STD-PWR-OVR-BLK-PVC Copper Power Conductor, 4/0 [AWG/KCM) wire size, Single pole. EPR insultation type, 100 % Insulation level, 105 °C 450 24 474
CU-400-600-<HHW _2-90-100-TC-PWR-NOS-BLK-NJKT Coppes Power Conductor, 400 (WG /kCM) wire size, Single pole. XHHW_2 insultation type, 100 % Insulation level, S0 1215 126 134
CU-4-800-XHHW_2-90-100-STD-PwH-NOS-BLK-NJKT Copper Power Conductor, 4 (AW/G/KCM) wire size, Single pole, XHHW_2 nsultation type, 100 % Insulation level, 90 °... 600 B0 660
CU-4-600-XHHW_2-30-100-STD-PWR-NOS-GRN-NJKT Copper Power Conductor, 4 (AWG/KCM) wire size, Single pole, XHHW _2 insultation type, 100 % Insulation level, 90 °... 300 30 330
CU-4-600-XHHW_2-90-100-STD-PwH-NOS-WHT-NJKT Copper Power Conductor, 4 [AWG/KCM) wire size, Single pole, XHHW_2 insultation type, 100 % Insulation level, 90 °. 200 20 220
CU-4-600-XHHW_2-50-100-TC-PWR-NOS-GRN-NJKT Copper Power Conductor, 4 (AWG/kCM) wire size, Single pole, XHHW_2 nsultation type, 100 % Insulation level, 90 °... 680 70 750
CU-S00-800-<HHW_2-90-100-STD-PWR-NOS-BLE-NJKT Copper Power Conductor, 500 (AWG/kCM) wire size, Single pole, XHHW_2 insultation type, 100 % Insulation level, 90... 2520 255 2775
CU-500-600:XHHw_2-90-100-STD-PWR-NOS-GRN-NJKT Copper Power Conductor. 500 (AWG/KCM) wite size, Single pole, XHHW_2 insultation type, 100 % Insulation level, 30. k] 4 k]
Area; - Al - MCC/Swar: |-~ All -- T otal Circuits: 27 Total Length: 13717 m

:_:j‘SIZER
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Table gueries

Location: Queries| Tables

For information andtechnical reference, the programoffers the designer the tables
used for determining the conductor size. These include tables for low and medium
voltage motors, resistance and reactance, etc

4|

Theee phase motor 460V. : pen |
Power Rated Current FuseHolder BC Fuse BC FuseHolder E Fuse E Frame Magn BC Trip Magn BC Frame Magn E Trip Magn E Frame MCCB BC Trip MCCB BC Frame MCCB E Trip MCCB E Frame BKR BC Trip =
0.5000 1.1000 30.0000 1.6000 30.0000 1.8000 100.0000 3.0000 100.0000 3.0000 100.0000 15.0000 100.0000 15.0000 30.0000
0.7500 1.6000 30.0000 2.2500 30,0000 2.8000 100.0000 3.0000 100.0000 3.0000 100.0000 15.0000 1000000 15,0000 30,0000
1.0000 21000 30,0000 3.0000 30.0000 4.0000 100.0000 3.0000 100.0000 3.0000 100.0000 15.0000 100.0000 15.0000 30.0000
1.5000 3.0000 30,0000 45000 30.0000 5.0000 100.0000 7.0000 100.0000 7.0000 100.0000 15.0000 100.0000 15.0000 30.0000
20000 3.4000 30,0000 5.0000 30,0000 5.8000 100.0000 7.0000 100.0000 7.0000 100.0000 15.0000 100.0000 15.0000 30,0000
3.0000 4 8000 30,0000 7.0000 30,0000 10.0000 100.0000 7.0000 100.0000 15.0000 100.0000 15.0000 100.0000 15,0000 30.0000
5.0000 76000 300000 120000 300000  15.0000 100.0000 15.0000 1000000 300000 100.0000 15.0000 100.0000 1SIIIII 30.0000
7.5000 11.0000 30.0000 17.5000 30,0000 25.0000 100.0000 15.0000 100.0000 30.0000 100.0000 15.0000 100.0000 30,0000
I________-

15.0000 21.0000 30,0000 35.0000 60,0000 45,0000 100.0000 30,0000 100.0000 50,0000 100.0000 30.0000 100.0000 30,0000
20.0000 27.0000 60.0000 40.0000 60.0000 60.0000 100.0000 50.0000 100.0000 70,0000 100.0000 40.0000 100.0000 ?ﬂ I]Iﬂ 60,0000
25,0000 34.0000 100.0000 50.0000 60,0000 70.0000 100.0000 50.0000 100.0000 70,0000 100.0000 50.0000 100.0000 90,0000 60,0000
30.0000 40.0000 100.0000 60.0000 60.0000 90.0000 100.0000 70.0000 100.0000  100.0000 100.0000 50.0000 100.0000  100.0000 60.0000
40,0000 52,0000 1000000  80.0000 1000000  110.0000 100.0000 70.0000 2500000 1500000 100.0000 70.0000 2500000  125.0000 100.0000
50.0000 65.0000 1000000 100.0000  100.0000  125.0000 100.0000 100.0000 250.0000  150.0000 100.0000 90.0000 2500000  125.0000 100.0000
60,0000 77.0000 1000000 1250000  200.0000  150.0000 250.0000  150.0000 2500000  150.0000 100.0000 100.0000 2500000  125.0000 100.0000
75.0000 96.0000 2000000 1500000  200.0000  200.0000 250.0000 150.0000 250.0000  150.0000 250.0000 125.0000 2500000 1750000 200.0000
100.0000 124.0000 2000000 2000000 2000000  250.0000 250.0000 1500000 250.0000  150.0000 250,0000 175.0000 2500000 2250000 200,0000
125.0000 156.0000 2000000 2250000  400.0000  350.0000 250.0000 250.0000 4000000  400.0000 250.0000 200.0000 4000000 3000000 200.0000

=]SIZER
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Location: Queries| Circuit Data E

To start the capture process forcircuits it is necessary to previously have captured the
calculation criteria in the Standards section and General Data for the equipment you
want to capture. If these requirements have not been covered, thielain Menuoption and
the circuits icon of the toolbar are disabled.

By selecting the optioncircuit capture a grid where the captured data circuits will be
presented later. Each line represents information of a circuit and each action taken shall
apply only to selected circuit in the grid.

Note that in the data circuit grid youcannot enter or edit informationdirectly; to perform

these actions, you need to open the circuit capture window. In this window the
information will be validated, and the data consistency will be confirmed.
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* Grcuits - Ox
=| F— =) A n
WNINEE |7 X
S Circuit Tag MCC/Swar. Tag  Description Equipment Tag  Area Load Type  Power Units Nameplate Cunent Length System Yoltage Phase Numbr Power Factor Efficiency | =~
o 01-CCM-O01F 01-TAR-01 MCC PRODUCTION AREA 01 01-CCH-01 o1 MCC 1680.92 KW 0.0 78 480,00 3 030 1.00
o O1FED-O1-F O1-ACOM-01 MAIN SUUBSTATION FEEDER FEEDER-01 o1 Feeder 4000.00 K\a 0.0 160 4160.00 3 030 1.00
W’ O1FED-02F 01-TAR-01 WASTE AREA FEEDER FEEDER-02 o] Feeder 1600.00 Kwa 000 150 4160.00 3 050 .00
W’ O1FED-O3F 01-TAR-01 TREATMENT AREA FEEDER FEEDER-02 o] Feeder EO0.00 KVA 000 150 4160.00 3 050 .00
W’ O1FED-04F 01-TAR-01 FEEDER AREA OVEN 1 FEEDER-D4 o] Feeder 36000 KvA 000 160 41e0.00 3 050 .00
W’ O1FED-O5F 01-TAR-01 FEEDER AREA OVEN 2 FEEDER-0% o] Feeder 36000 KvA 000 160 41e0.00 3 050 .00
' O1FED-OF 01-14B-01 FEEDER AREA OVEN 3 FEEDER-D& o] Feeder 35000 Kva 000 150 4160.00 3 050 .00
o’ DTHVACOTF 01-CCH-0 AIR COMDITIONING OFFICES O1-HYAC-M o] Conditiaring 1000 Kw 000 100 480.00 3 083 [iR=)
o OTHYACOZF 01-CCH-0 AIR COMDITIONING WORKSHOP O1-HYAC-M o] Conditiaring 2000 Kw 000 100 480.00 3 083 [iR=)
W OTHVACO3F 01-CCH-01 AIR CONDITIONING WAREHOUSE 01 -HYAC-m 01 Conditioning 5000 Kw 0.00 100 480.00 3 0.85 083
7
' 01MOT-02F 01-CCM-01 SLUDGE CLEANING MOTOR 010702 o1 Matar 2500 HP 0.0 100 480.00 3 0.8e 083
W 01-MO0T-03F 01-CCM-01 SLUDGE CLEANING MOTOR 0140703 o1 Matar 50.00 HP 0.0 150 480.00 3 083 091
W 01-0MOT-04F 01-CCM-01 SLUDGE CLEANING MOTOR 0140704 o1 Motor 3000 HP 0.0 260 480.00 3 030 050
W 01-MOT-05F O1-CCH-01 TAMK FILLING MOTOR 01440705 o1 otor 10000 HP 0.0 125 480.00 3 086 0383
W 01-MOT-06F O1-CCH-01 CISTERME FILLING MOTOR 01440706 o1 otor 12500 HP 0.0 a5 480.00 3 [k::] 051
W 01-MOT-07F O1-CCH-01 SOLIDS EMPTYING MOTOR 010707 o1 Motor 10000 HP 0.0 ) 480,00 3 086 049z
W 01-MOT-03F O1-CCH-01 CONDENSATE DISCHARGE MOTOR 0140708 o1 Motor 7R.00 HFP 0.0 ) 480,00 3 087 082 -
0 3
110f27 4

Just as in theGeneral Datagrid, the circuit contains a menu and a toolbar, which are
explained below:

Add: When this option is selected, thecircuit data capture window is shown. In it
you can register all circuitsof the project, without a limit on the number of circuits.

[

Modify: Having previously captured circuits data, it is possible to modify them by
using this option. When the fields of circuit capture are edited and thAccept button
is pressed, the program performs the calculation to select the conductor size, so the
circuit data will always be synchronized with the conductor size selected.

W

Copy (Circuit): With this option you can takecircuit data as a reference to create
a new one. This option is useful when there are circuits with similar data.

Delete: This option is used to delete a circuit. By using thigrocess, the circuit is
removed from the projectdatabase, and it is impossible to undo the action.

Filter: Often during the information capture or during the analysis of the results you
need to observe only part of the information that meets specific criteria, suclas
circuits having only 1/0 AWG sizes or circuits that are connected to a MCC or
elements that are within a process area or the combination of these criteria
simultaneously. Each time you select this option the following dialog boxill
appear:
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From: To

Circuit Tag:
FMCC/Swa tag:
Area;

Circuit status: Load Type:

All = AL =
Select Size: 14 = [ |Al =

| ¢ Ok | | x Cancel | | :‘}F!eset |

To redefine the filter fields, press the buttonInitialize .
Note: Each time a filter is executed, this takes the group of circuits contained within
the previous filter as new universe.

Restore: This option restores the view of all circuits captured after performing a
filtering action

Iy

Copy to Clipboard: Selecting this option, circuits are copied to the clipboard so
that the user can then paste the information to any spreadsheet or word processor.
It is important to clarify that when the filter is active only visible circuits in the grid
are copied to theclipboard.

fdExport to Excel: This optionopens a dialog box to select the location and enter the
name of the Excel file where the informatiomon the grid will be saved.

\

A
Order: To facilitate the location of the circuits in thegrid, the system has the option

of ordering the circuits It is possible to sort in ascendingor descending orderand
include several fieldsgrid layout

Note: To apply the circuitsorder it is necessary thatno report is open at this
moment.
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Sort Fields

Available fields: Index Order:

MCC/Swar. Tag
Equipment Tag -+

Area

Load Type
Power
Length

Systermn Voltage
Raceway
Cable Type

+ 3

| & Ok | |xCance||

Columns Customization: When this option is selected a dialoguébox with all the

columns containing the grid is displayed,here you can changethe order or hide
them.

If you want to observe all the columns in the grid, select the check boselectall.

[ Status -
[ Circuit Tag
[# MCC/Swar Tag
[# Description [
[# Equipment Tag o
(& Area —
[# Load Type |i|
bator Type
b ator Waltage -

Select Al

| {Dk | |xCancel|

Vo) Calculation Report: In the selection of electrical #Y U1 2 Hsigd Is falvays
necessary to have a report including the criteria, equations and values involved in
the process. To meet this needSizer Electriccreates a calculation report, which is
availableif the circuit is calculated without error. Just highlight the circuit and press
this button to see a print preview othe comprehensive technical report

m Exit: Closes the data circuit grid
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Tocapture and validate thecircuits information is necessary to show the circuitcapture
window. This is dividedinto six (6) sections that consist of a main header and 5 tabs for
data consultation and information capture. These are described below:

1. Section 1: Capture the circuitreference information.

2. Section 2:Circuits Datais a tab where technical circuit information is captured and
allows you tochoose the criteria for the selection of the conductor size.

Circuit data capture

Cicuit Tag R REGE MCC/Swar.|01-CCM-01 . e
AC DC | Motor

Eqmnt. Tag# 01-MOT-02 Area: |01

System V), Phases and Op. Temp ‘C.
Description: | SLUDGE CLEANING MOTOR - 480.00 |@3175.00

Circuit Data | Additional Data | Results | Specification | Technical Report

.00 Y Lengthy 150 2 m Power Factor 08800 <
Units: HP - Number of wires 3 s Efficiency 0.8300 =
. Nameplate: 000 |$|Amp. Cable Type: | Single conductor + | Demand Factor 1.0000 <
Installation Cable tray S| lgas Teminals Max. Temp: 75 =] °C [ Short-circuit verification
: ¥ Eqmnt. Grounding Cond.
Material Aluminum < Insulation level 100 | % W Eq -
Shield Grounding
Max. voltage drop: 3.00 al %
<= Previous | | Next=» ® b Calculate| | o Ok X Cancel

3. Section 3 Additional information. This tab shows the 3 customizable fields to
complete the circuit information and allows to define the conductor colors to
generate a detailedconductor specification.

Circuit Tag:  |01MOT-01-F MCC/Swar.|01-COM-01 : e
AC DC | Motor ~
Eqmnt. Tagled 01-MOT-02 Area (01
qet. Tog 8 System [V¥), Phases and Op. Temp *C
Description: |SLUDGE CLEANING MOTOR 480.00 |©3]75.00 -

Circuit Data | Additional Data | Results | Specification | Technical Report

Additional field 1 (Change in ‘Standards' section)

01-TECH-REPORT-01 s
Circuit Conducto(s) color
Additional field 2 (Change in ‘Standards’ section) e
WAREHOUSE a3 Neutral

Additional field 3 (Change in ‘Standards' section)

PA PB PC

021C5-01M-CSLES WH-STD-0345 :
Observations:
< Previous| | News> | [ N Calculate| | o/ 0k | | X Cancel
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4. Results: Is a tab that allows you to see the results of the selection process. In
addition, you can identify the conductor that met the ampacity, voltage drop and

short circuit criteria.

Gircuit data capture X

01-MOT-01

Eqmnt. Tag® 01-MOT-02

Circuit Tag: MCC/Swar. |01-CCM-01
Area |01
Description: SLUDGE CLEANING MOTOR

Circuit Data | Additional Data | Results | Specification | Technical Report

Conductor Size Size

Ampacity
Nominal voltage drop Ynom (1.1982%)

Cond. per phase

NI

Starting voltage drop V start (4.3136%) 1
Short-circuit 1
Egmnt. grounding Cond. 1
Final Selection 2 1
Suggested conduit size (mm/in) 1CxPh 27.0/1.00 91.63%

WARNING 1: Verify load terminals. See 110-14 (c)(1)(a)

Errors and
Warmings:

= Previous| | Next=p | \6\

= Load Type:
| AC DC | |Motar > | (s

System [V), Phases and Op. Temp °C:
480.00 |@3175.00 - &2

User Selection

Size: CxPh:
Phase: 2l o
EGC: =l |0
b Caloulate Ok | | X Cancel |

5. Specifications. In this section, a chain or a group of mnemonic chains that define
the specification of the conductors based on their physical characteristics are
shown. In this section it is also possible to assign aew specification to the circuit

conductors.

Circuit data capture X

01-MOT-01

Eqmnt. Tagl# 01-MOT-02

Circuit T ag: MCC/Swar. 01-CCM-01
Aea |01
Description: |SLUDGE CLEANING MOTOR

Circuit Data | Additional Data | Results | Specification | Technical Report

Found Conductor
@ PhaseA
@ 'Phases
@ | Phase C

@ EGC(GND)

<@ Previous

Specification

CU-2-600-XHHW_2-90-100-TC-PWR-NOS-BLK-NJKT
CU-2-600-XHHW_2-90-100-TC-PWR-NOS-BLK-NJKT
CU-2-600-XHHW_2-90-100-TC-PWR-NOS- T

CU-4-600-XHHW_2-90-100-TC-PWR-NOS-GRN-NJKT

Specification="MatenalW. SizeVoltage-Insulation- Op. Temp.- Ins. Lvl %- Cond. Type-Application-Shield-Color-Ovr. Jacket-Notes"

Next = |®

= Load Type

AC DC | | Motor =

System [V), Phases and Op. Temp °C.
430.00 103175.00 :] @

User Change

E =2 B =
O000

| Caloulate

@ 0k | | X Cancel |

:;SIZER
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6. Technical Report:In this section you can see thetechnical calculation report
associated with the circuit. Each time the circuit is calculated ths view is updated.

Ciicut Tag | 01-MOT-01-F MCC/Swar. |01-COM-01 B Load Type

AC DC | Motor =
Eqmnt. Tagl#d 01-MOT-02 Area: |01
quet Tog : System [V), Phases and Op. Temp ‘C
Description: |SLUDGE CLEANING MOTOR 480.00 |@3175.00 -

Circuit Data | Additional Data | Results | Specification | Technical Report
Adjusted

Ampacity (Amp)
71.50

Amp 0
e allowable ampacity: 0.650.
“TION

Voltage
drop (%)
& n10n

= Previous | | Next=b (® 4 Calculate Ok X Cancel

In the status bar is a brief description of the information requested in each field of the
capture window. However, when more detailed information about the data being
captured is required, you can press the "F1" key on the keyboard, this will sh@helpfile
with extensive information of the active window.

At the bottom of the circuit capture window can be seen three buttons whose functionality
is described below:

AL OK: Update the information that was typed in each field. Pressing this
button a validation of all information captured is made and can detect
errors or inconsistencies that are shown in any case through message
boxes appearing on the screen.

| X Cancel | CANCEL: Remove all entries, changes or modifications made in the circuit
capture window.

| = Previous |

| Net =+ | PREVIOUS and NEXT: These buttons allow you to navigate between the
circuits located before and after the active circuit in the capture window.
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S Cekdss o) CULATEPerforms conductor selection after performing a validation of all

captured data. Upon completion of the selection process theResultstab will
be selected where you can watch the selecteadonductor, and your selection
criteria outlined.

Eachcircuit is processedseparately, with applicable considerations, so it allows circuits
with totally different characteristics, providing the flexibility needed for the project.

Circuit Number: This field is a string which identifies the circuit. This namehould be
unique for each circuit. It is a common convention among designers to integrate thiag
of equipment fed by the circuit and add thdollowing endings:

T P For power circuits.
T R For heating resistances
T 1 For intercommunication systems
Example: 01-PUMPOF Validation: Up to 15 characters

MCC or Swgr. tag: This field is a string which identifiesthe Motor Control Center or
switchgear or switchboardfeeding theequipment.

Example: 01-MCC-01 Validation: Up to 15 characters

Descriptio n: This field is a string for an explicit idetification of the equipment fed bythe
circuit.

Example: Principal Motor pump Validation: Up to 35 characters

Equipment tag: A string used to identify the equipment thawill be powered by this circuit.
The check box next to the number of equipment indicates whether the computer is active
(checked) or is a reserve (unchecked) when its load is associated to a MCC load type.

No. Equipo: ¥ 01-HVAC-01

‘ Example: ‘ 01-PUMO1 ‘ Validation: Up to 15 characters

Area: In this field you should enter the identification number of the area where the
equipment is installed.

Example: 01 Validation: Up to 10 characters

Load type: The programcan calculate 10 different types of loads. Some types of loads
such as motors and transformers require additional information requested by auxiliary
windows. The types of loads analyzed are:

| Motors | Transformers |
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Feeders Lighting

Control Circuits Air conditioning

Cranes and hoists Themic Trace

Capacitor MCC Motor Control Centers

Motors

P60 Wq6 I Wm~YqY! wlid Y cshalld dag@udelinformiationofi tderhaptdrl W! Y e W
operating condition and motor NEMA design type in the following window:

Motor Type:
®) General
Tarque motor KVAMP: Code: G 6.00

Motor voltage: 460

AC Adustable V. (VFD) Service Factor 1.00
= S YICE AL, .

Duty Cycle Service [430.22 [E])
MEMA Design: | B =
Standard =

Efficiency Type: | Standard
Tvpe:

Starting P. F.: 04400 < Time:

You can activate this window by pressing the-points button located on one side of the
/ba! GIIWY n Hdowhdist. wWT | Y G

Motor Type: This field is presented as a group of options for the type of motor to be
supplied. This option is used to identify the treatment to be given to the motor nameplate
current according to 4336 described in (a), (b) and (c) sections as follows:

430.6 Ampacity and Motor Rating Determination. The size of conductors supplying equipment covered by
Article 430 shall be selected from the allowable ampacity tables in accordance with 310.15(B) or shall be
calculated in accordance with 310.15(C). Where flexible cord is used, the size of the conductshall be selected

in accordance with 400.5. The required ampacity and motor ratings shall be determined as specified in 430.6(A),
(B), (C), and (D).

(A) General Motor Applications. For general motor applications, current ratings shall be determined based
on (A)(1) and (A)(2).

(1) Table Values. Other than for motors built for low speeds (less than 1200 RPM) or high torques, and
for multispeed motors, the values given in Table 430.247, Table 430.248, Table 430.249, and Table

=]SIZER
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430.250 shall be used to determine the ampacity of conductors or ampere ratings of switches,
branch-circuit short-circuit and ground-fault protection, instead of the actual current rating marked
on the motor nameplate. Where a motor is marked in amperes, but not horsepower, the
horsepower rating shall be assumed to be that corresponding to the value given in Table 430.247,
Table 430.248, Table 430.249, and Table 430.250, interpolated if necessary. Motors built for low
speeds (less than 1200 RPM) or high toques may have higher full-load currents, and multispeed
motors will have full-load current varying with speed, in which case the nameplate current ratings
shall be used.

Exception No. 1: Multispeed motors shall be in accordance with 430.22(B) and 430.52.

Exception No. 2: For equipment that employs a shadegole or permanentsplit capacitor-type fan or
blower motor that is marked with the motor type, the full load current for such motor marked on the
nameplate of the equipment in which the fan or blower motor is employed shall be used instead of the
horsepower rating to determine the ampacity or rating of the disconnecting means, the brandircuit
conductors, the controller, the branch-circuit short-circuit and ground fault protection, and the
separate overload protection. This marking on the equipment nameplate shall not be less than the
current marked on the fan or blower motor nameplate.

Exception No. 3: For a listed moteoperated appliance that is marked with both motor horsepower
and full-load current, the motor fulFload current marked on the nameplate of the appliance shall be
used instead of the horsepower rating on the appliance naaplate to determine the ampacity or rating
of the disconnecting means, the branchcircuit conductors, the controller, the branch-circuit short-
circuit and groundfault protection, and any separate overload protection.

(2) Nameplate Values. Separate motor overload protection shall be based on the motor nameplate
current rating.

(B) Torque Motors. For torque motors, the rated currentshall be locked -rotor current , and this nameplate
current shall be used to determine the ampacityof the branch-circuit conductors covered in 430.22 and 430.24,
the ampere rating of the motor overload protection, and the ampere rating of motor branetircuit short-circuit
and groundfault protection in accordance with 430.52(B).

Informational Note: For motor controllers and disconnectingmeans, see 430.83(D) and 430.110.

(C) Alternating-Current Adjustable Voltage Motors. For motors used in alternatingcurrent, adjustable
voltage, variabletorque drive systems, the ampacity of conductors, or amperagatings of switches, branch
circuit short-circuit and groundfault protection, and so forth, shall be based on the maximunoperating current
marked on the motor or control nameplate,or both. If the maximum operating current does not appear othe
nameplate, the ampacity determinationshall be based on 150 percent of the values given in Table 430.249
and Table 430.250.

(D) Valve Actuator Motor Assemblies. For valve actuatormotor assemblies (VAMSs), the rated current shall be
the nameplatefull-load current, and this current shall be used to determinéhe maximum rating or setting of the
motor branch circuit short-circuit and ground-fault protective device and theampacity of the conductors.t
Extracted from National Electrical Code® NFPA 70ggition 2023
by National Fire Protection Association, pp. 7€297 and pp. 76298.

Example General Validation: General, Torque motor orvariable speed

VFD Power Cable: When this option is selected, the application creates a specification

based on typical commercial conductors for variable frequency drives use (VFD). These
specifications are generally characterized by having a higher insulation voltage, a higher
insulation level and by having the equipment grounding conductor area divided into 3
conductors. In such a way that by selecting this check box some of the conductor
parameters entered in the General Data section will be replaced by those recommended
for VFD condwtors during the construction of the circuit mnemonic specification. This
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specification will only be applied when the "Multiconductor” type has been selected in the
circuit data.

Example: Checked Validation: N/A

Motor voltage: This voltage datadirects the application of the tables ofmotors for the
determination of rated current, power factor and efficiency, so they can have the following
values: 575V, 460 V, 440V, 380 V, 230V, 220 V, 208 V, 200 V for motors, if the voltage is
different from these valuesthe associated motor database will not be available so you will
have to. make surethe motor has the necessary data to perfornthe calculation, such as
power factor and efficiency,otherwise miscalculations may appearand consequently no

data is observedin the circuit results.

Example: 440 Validation: 0.0<Value ¢ 35000.0

Locked Rotor Factor /Code letter / Ratio kVA / HP: In the case of motors,this can be
considered asthe number of times themotor nominal current increaseswhen it starts.
However, it represents the amount of apparent power that is demandetd the system for
each HP of the motor From thisapparent power the value of themotor start current can
be deducted. Sizer Electricuses the value of the starting currentto calculate the voltage
drop at start. The ratio KVA / HBhould be in accordance with Article 4307 (b) of the
applicable standard.

1¥B) Locked-Rotor Indicating Code Letters. Code letters marked on motor nameplates to show motor input
with locked rotor shall be in accordance with Table 430.7(B).
The code letter indicating motor input with locked rotor shall be in an individual block on the nameplate,
properly designated.
Table 430.7(B) LockedA Y q Y| Wf UT RE¢ qRUNWO YT UWx Daqqlll t w
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Kilovolt-Amperes per Horsepower

Code Letter with Locked Rotor
A 0-3.14
B 3.15-3.54
C 8.55-3.00
D 4.0—4.49
E 4.5-4.99
F 5.0-5.59
G 5.6-65.29
H 6.3-7.00
Al 7.1-7.99
K 8.0-8.99
L 0.0-9.99
M 10.0-11.19
N 11.2-12.49
P 12.5-153.99
R 14.0-15.99
5 16.0-17.99
T 18.0-19.99
U 20.0-22.59
v 224 and up

Extracted from National Electrical Code® NFPA 70®,
Edition 2023, byNational Fire Protection Association, pp. 76299.

‘ Example: ‘ 6.0 ‘ Validation: ‘ 0.0<Value ¢ 40.0 ‘

Service factor : The motor service factor. For motors this factoshould be in the range
between 0.85 and 2.0 in compliance with NOM)01-SEDE-2012 andNEC-2023.

Example | 1.0 | Validation: | 1.0¢ Value¢ 2.0 |

NEMA Design:The NEMA design type used to manufacture the motofhe characteristics
of start current, rated current, and protection devices are related to this definition.

Example: B Validation: A, B, C, D oE

Type of efficiency: Youshould select the motor efficiency type to make the selection of
the values of efficiency program library.

| Example [ Standard | Validation: | Standard, High Efficiency orPremium |

Starting F.P.: This fieldallows us to capture the power factorfor motors at starting. To
capture this data, the checkbox should be checked. If you do not have this information,
the box is leftunchecked, and the calculation process will assign the power factofrom

the library and can be consulted in this space after performing the calculation.

|Example  [0.3 Validation: | 0 <StartingPF< 1.0 |
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Motor Use (Duty Cycle Service): Themotor operating cycle or duty cycle service define
the increase adjustment factor of the motor rated current for the conductor sizeselection.
Thisincrease factor is obtained from table 430-22 (E) ofthe selected Standard.

Table 430.22(E) Duty-Cyde Service

MNameplate Current Rating Percentages
30- & 60- Contin-

15-Minute  Minute uous
Classification of 5-Minute Rated Rated Rated
Service Rated Motor  Motor Motor Motor
Short-time duty 110 120 150 —
operating valves,
raising or
lowering rolls,
etc.
Intermittent dury =25 85 a0 140
freight and
passenger
elevators, tool
heads, pumps,
drawbridges,
mrntables, erc.
(for arc welders,
see G30.11)
Periodic duty rolls, 85 90 a5 140
ore- and coal-
handling
machines, etc.
farying dury 110 120 150 200
Extracted from National Electrical Code® NFPA 70Rygition 2023
by National Fire Protection Association, pp. 7€803.
Example Standard Validation: Standard or Intermittent

Motor use type (Service): In combination with the use of the motor or duty cycle service
select the increase factor of the rated current.

Example: ‘ Intermittent Validation: Short, Intermittent, Periodic, Varying duty

Engine use time: In combination with the use of the motor service determines the factor
to increase the rated current.

Example: 5 minutes Validation: 5, 15, 3060 orContinuous
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Transformer

When thetransformer load type is selected, you should capture the data requested in the
following window:

Cooling type:
Operation temperature:;

Load Type increase factor:

' Ok | X Cancel

Cooling Type: Thecooling of a trandormer allows it to operate withhigher power ratings.
There may be differentooling "steps" based ontransformer manufacturing. That is, you
can have one or more cooling methods. Each of which will allow a certain percentagd
transformer rated capacityincrease and therefore its currentincreases. There are values
of load increase standardized for each type of cooling according to the NOM-285
standard and the NEMA TR1 Standard. Therefore,the definition of the steps, assist in
determining the capacity factor increase.

AIR OA, FA, OADA, OAOAIFA ¢
FA/OA/OA.

Example: AIR Validation:

Capacity Factor: The capacity increase percentage (based on rated capacity) the
transformer can provide with the cooling steps

Example: 1.0 Validation: 1.0¢ Value¢ 2.0
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Motor Control Center (MCC)

The selection of conductors for a Motor Control Centers (MCC) is based on the
requirements of section 43024 of the National Eletrical Code:

BEUD2Ul ¢cOWaYqY!l t WYl WeWaVYqVY! st b WeUT WYq6JI WAYCET t wils
several motors and other loads shall have an ampacity not less than the sum of each of the
following:

(1) 125 percent of the full load current rating of the highest rated motor as determined by
430.6 (A).

(2) The sum of thdull-load current ratings of all other motors in the group, as determined by
430.6 (A).

(3) 100 percent norcontinuous non-motor load.

(4) 125 percent of the continuous nor Y ap Y| Wa Y ¢ T HOw

Extracted from National Electrical Code® NFPA 70&gition 2023
by National Fire Protection Association, pp. 7€803.

Because the feeder conductor selection for the MCC will be in accordance with the loads

that it feeds, Sizer Electricgroups all loadsof circuits having the same description in the

HB~99 W YIObWnRUGT Wet W6 JWbEe RGGWUqWUez G HIII wlY n Wa
of the loads, the higher motor load is identified and applies corresponding adjusting factor

(1.25).

Gircuit data capture

Circu Tag: | TEXBRRITE |MED‘SWQL 01-CCM-01 : | ol

AC DC | Motor =
Eqmnt Tagled 01-MOT-02 Area |01 o
Lk ag@ System [V], Phazes and Op. Temp °C:
Descrption:  SLUDGE CLEANING MOTOR 480,00 |1@3]75.00 o | [ans

Circuit loads with the 'MCC No." equal to the "Equipment Nd.field of the MCCload will
be grouped and added

Circuit data capture

Circuit Tag: | ITESMYEIE MCC/Swar. |01-TAB-01 B Load Type:
AC DC | McC =
Eqmnt. Tag: 01-CCM-01 Area: |01
et oo - System [V), Phases and Op. Temp °C:
Description: \MCC PRODUCTION AREA O1 480.00 |@3]75.00 =

For the MCC thdoads with "No. MCC" matching "Equipment tag" will be added tothe
MCCrated power.
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Therefore, it is recommended to capture the MCC circuit before the associated loads.

Thus, when capturingmotor loads or other loads, the "MCC or SWG" fieldhould be
previously populated.

To capture a MCC circuit you should select the MCC option in the "Load type" field, as
shown in the following figure. Remember that this option is available should you have
captured information for MCCs in the section: "General Data"

Circult Tag:  |01-CCM-01-F Eqmrt. Taglg |01-CCM-01 Loss e

AC. oC | [TERG— -

MCC/Swar. Tag: (01-TAB-01 s | Amea m Lighting
System [V], Phas) aj; Conditioning

Description:  |ALIMENTADOR PARA CCM-O1 480,00 P3| 7 Crane [n]
Thermal Trace —
Capacitor

Circuit Diata | Additional Data | Results | Specification | Technical Bepart
M imbme Cimm Cimm LI m

MCC option in the field "Load Type"

The rest of the information is populated as any other load. In the case of MCCs the only
variant is that the "Power" field appears prefilled with a value representing the sum of the
power of the loads associated considering the current percentage increases

Circuit Tag: | 01-CCM-T1-F Eqmrt. Taglg |01-CCM-01 Last Tope
AL DC MO -

MCC#Swar. Tag: |01-TAE-O = Auea o
Wk IS Spstem V), Phazes and Op. Temp T

Descrption:  [ALIMENTADOR PARA CCM-01 45000 |B3 | 75.00 (=]

L1

Circuit Data | Additional Data | Results | Specification | Technical Bepart

Power: 1743.71 = |: | Length: M2 m Power Factar: 03000 <
Lnits: K = MHumnber of wires: 3 = Efficiency: 1.0000 =
I. Mameplate: 000 2| Amp Cable Type: | Single conductar % | Demand Factor: 1.0000 =

MCCs power calculated based on current associatedoads.

For thedetails of the circuits associated with the MCC, select the button with the three
points or ellipsis (...).
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Circuit T ag: 01-CCM-01-F E qrint. Tag: 01-CCM-0

MCC/Swagr. Tag: [01-TAB-O1 < | Area m

Descrption: [ALIMENTADOR PaR& CCM-01

Circuit Data | Additional Data | Results | Specification | Technical Repart

Fower; 1743.71 = [l : | Length:
Unitz: foas = MHumnber of wires:
I. Mameplate: 0.00 = | Amp. Cable Type: | Single condy

Button to check thedetails of the circuits associatedwith the MCC.

The window to be displayed in the grid will present on the top the description of the loads
associated with the MCC. That is, it will show the circuits that wheoaptured indicated
the "MCC" field with the same text as the name of theICC of this circuit (indicated in field
Equipment number). The grid also indicates the value of the current of the equipment, the
calculation factor and the final current is the product of the current and the calculation
factor.

Circuits Current  Factor Final r
01-BOME&-04-F 24000 1.25 300,00
01-HvaC-01-F 17.05  1.00 17.05
01-HvaC-02-F 3410 1.00 3410
01-HvAC-03-F 8525 100 8525
01-M0T-01-F 12400  1.00 124.00
01-MOT-02-C 3400  1.00 34.00
01-MOT-02-F 3400 1.00 34.00
01-M0T-03-F E5.00  1.00 E5.00
01-M0T-04-F 4000 1.00 40.00
01-+0T-08-F 12400  1.00 124.00 -
Total Current: 2330.33

FPower(k]=[Current * WValtage * PF * SOR[3]]1000
FPower[kiw|=[2330.39 * 480.00 = 0.90 * 1.73)41000
Fower [Kw]= 174371 (2| |+ = | 000 = = (174371 |2

| & 0k | | X Cancel |

Eqmnt. Tagle |01-MOT-02
Details of the circuits associatedwith the MCC
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The calculation factor can have 4 values:

mWNG6 JWne HaqVY!l WRt WNIOMWN Y1 WHRI Ae Rat Ws Rqdé Ye qlUldl
mWNG JWneHaqVY! WRt WN=PWnY! WaqdWWERNEIIt qWa YqVYl L
mWNG6WWne A qY! WRY WMLWN Y1 WH R diférent aplagéssystand Witaget a ¢ t 1
from the MCC rated voltage and circuits with the check box "Number of Equipment”
disabled Eamnt Tagle) (01:MOT-02 (Used for reserve or back up circuits only).

To identify the origin of the multiplication factor you can move the mouse over thew of
the circuit and click on the "Factor" field. A tool tip will show the considerations used to
determine the multiplication factor as shown in the following figure:

Current MCC/Swagr. Tag

Circuits Current  Factor Final
| 01-BOMBEA-D4F 24000 125 a00.00 |
01-HWAC-01-F
01-HWAC-02-F Fdator Cincuit with higher curment
01-HWAC-03-F
01#0T-01F 12400 1.00 124.00
 01-MaT-02-C 3400 1.00 34.00
014#0T-02F 3400 1.00 34.00
01-M0T-03F E5.00  1.00 B5.00
0140T-04F 4000  1.00 40.00
01-M0T-05F 12400  1.00 124.00 —
Total Current: 2330.23

Power(ki |=[Current * oltage * FF * SQR[3])/1000

[ |
Powen(kin=2330,39 * 480,00 * 0.90 = 1.73)/1000
Power K] = 174271 |2 [+ (2| ] 000 |2 = 174371 | 2
| Ok || x Cancel |

In the lower section the power associated with the MCC is calculated by the suwf the
final currents calculated for the loads (current affected by calculation factors) shown. In
this section you can identify a field to add or subtract loads in Kilowatts to the MCC power,
as shown in the figure below. This field can be used to add fut load.
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-

Circuits Current  Fachar Final

01-BOMBA-04-F 240000 1.25 a00.00
01-HVAC-01-F 17.05 1.00 17.05
01-HVAC-02-F 3410 100 34.10
01-HVAC-03-F 8525 1.00 85.25
0M-L0T-m-F 12400 1.00 124.00
0M-M0T-02-C 3400 100 34.00
01-M0T-02-F 3400 100 34.00
01-M0T-03-F E5.00  1.00 E5.00
01-M0T-04-F 4000 1.00 40.00
01-M0T-05-F 12400  1.00 124.00

Total Current: 233039

Power(kh|=[Current * Woltage * PF = SOR[3]]/1000
Power(liw=[2330.39 % 430,00 * 0,90 1. 731000

Power KW= 174371 | 2 = 174391 | =

| &0k | | X Cancel |

Additional load for the MCC.

Rated Power: In this field the rated power @ the load circuit should beprovided. It should
be within the power range defined fothe minimum and maximumpower valuesindicated
in the General Data This shall beentered as follows:

Example: 100.0 Validation: 0.0<Value<1000.0

Units: In this field you should capture the units in which the nominal power of the
equipment is given. Thee U Rafjdnges depending on the load type as follows:

Load Type Units
Motors HP orkKw
Feeders KW
Control circuits KW
Cranes andhoists HP
Capacitor KVA oKVAR
Transformers KVA
Lighting KW
Air conditioner HP orkKwW
Thermal Trace KVA oKW
MCC KW




Chapter 5. Circuits Capture 75

Example HP Validation: HP, KW, KVA dKVAR

Feeders

To meet the requirements of section 215 of the National Electrical Cod2023 and the
Mexican Official Standard is necessary to identify the total load that the feeder supplies
continuously, and the load supplied intermittently. This information should be entered in
the Power field. See section 220.10 and 215.2 of the National Electrical Cod2023 and
Official Mexican Standard NOMO01-SEE2012:

mr15.2 Minimum Rating and Size.
(A) Feeders Not More Than 600 Volts.

(1) General. Feeder conductors shall haven ampacity not less than required to
supply the load as calculated in Parts Ill, IV, and V of Article 220. Conductors shall
be sized to carry not less than the larger of 215.2(A)(1)(a) or (b).

(a) Where a feeder supplies continuous loads or any combination of continuous and
non-continuous loads, the minimum feeder conductor size shall have an allowable
ampacity not less than thenon-continuous load plus 125 percent of the continuous
load.

Exception No. 1: If the assembly, including the overcurrent devices protecting the
feeder(s), is listed for operation at 100 percent of its rating, the allowable ampacity
of the feeder conductors shall be permitted to be not less than the sum of the
continuous load plus thenon-continuous load.

Exception No. 2: Where a portion of a feeder is connected at both its supply and load
ends to separately installed pressure connections as covered in 110.14(C)(2), it
shall be permitted to have an allowable ampacity not less than the sum of the
continuous load plus the non-continuous load. No portion of a feeder installed

under the provisions of this exception shall extend into an enclosure containing
either the feeder supply or the feeder load terminations, as covered in 110.14(C)(1).

Exception No. 3: Grounded conductors that are not connected to an overcurrent
device shall be permitted to be sized at 100 percent of the continuous andon-
continuous load.

(b) The minimum feeder conductor size shall have an allowable ampacityo less
than the maximum load to be served after the application of any adjustment or
correction factors.

Informational Note No. 1: See Examples D1 through D11 in Informative Annex D.

Informational Note No. 2: Conductors for feeders, as defined in Article 100, sized to
prevent a voltage drop exceeding 3 percent at the farthest outlet of power, heating,
and lighting loads, or combinations of such loads, and where the maximum total
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voltage drop on both feeders and branch circuits to the farthest outlet does not
exceed 5 percent, will provide reasonable efficiency of operation.

Informational Note No. 3: See 210.19(A), Informational Note No. 4, for voltage drop
for branch circuitss

Extracted from National Electrical Code® NFPA 70Rygition 2023
by National Fire Protection Association, pp. 787 and 7068.

To enter the continuous andhon-continuous load in the Powerfield you will find a button
sRO6WeBb WagYWWIUqU! W6 JWT Rnn il WU0qWt RGholloY n WG Y¢eT LW
define the continuous and nonrcontinuous load:

Continuous load: 300.00 =
+
Mon continuous load: 50.00 -
Power: 350,00 -
| & 0k | | X Cancel |

Capture window for continuous andnon-continuous load for feeders.

Power units will be defined in the generatircuit data window, in this windowyou should
only indicate the magnitude of the loadbower.

Continuous load: According to the definitions in Article 100 of the National Electrical
Code 2023 and NOM-001-SEDE2012 a maximum load current flow for three hours or
more.

No continuous load: The current of a load that flows steadily for less than 3 hours

The sum of continuous and norcontinuous power should be in the power range defined in
the minimum and maximum power values indicated in the general data.

| Example | 100.0 | Validation: | 0.0 < Value< 1000.0 \

Nameplate current. There are timeswhen the equipment nameplate currents provided
by the equipment supplier. This current may be entered in this field and will be used as
the equipment current to select conductors under ampacity criteria. The program will only
use this nameplate current to selet the conductor if the check box is checked as shown
below:
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(3] 1. Mameplate: 160.00 = | Amp.

Example: 400 Validation: 0 <Value<100000

Circuit length: This field defines the circuit length in meters. The maximum length value
used for the calculation is 1000 meters.

Example: 300 Validation: 0<Value<1000

System voltage and number of phases. It is the system voltage value in voltand phases
in which the equipment isconnected, and it should be previously declared in theGeneral
Data of the project; otherwise, the circuit will not be calculated. This information cannot
be entered in this window. Toadd or modify the System voltage and phase number data
you shouldgo to theGeneral Datacapture window of the load type required

These voltage values shouldbe usedpreferably and are described in sections 110-4
and 220-5.

/10.4 Voltages. Throughout thisCode, the voltage considered shall be that at which the circuit
operates. Thevoltage rating of electrical equipment shall not be less than the nominal voltage of a
circuit to which it is connected.

220.5 Calculations.

(A) Voltages. Unless other voltages are specified, for purposes of calculating branebircuit and
feederloads, nominal system voltages of 120, 120/240, 208Y/120, 240, 347, 480Y/277, 480,
SMMooONTAWE UT WEMMW2Yaaqt W 6¢adWANWet T 0w

Extracted from National Electrical Code® NFPA 70&dlition 2023
by National Fire Protection Association, pp. 7814 and pp70-70.

You can display the general data associated with the circuit simply pressing the®ints
button (...) located on one side of the field.

Systern [¥], Phazes and Op. Temp °C:
480,00 |@3|75.00 =3 [ [

Azcociated Load T_',"FIE...

Field Walue -

Current; Alternating

Syztem Yoltage: 480.00 Valts

Phase number: Thiee phaze

Conductor Material: Copper

Inzulation Type: ¥HHW 2

Operation Temp.: Faoo-ec L

—

Example: 448.0 |[F3 Validation: Mandatory field
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Power Factor: This is an optional data for commercialmotors in case of voltages
described in "System voltage"because Sizer Electric can determine this value from
reference tables for standard efficiency, high efficiency and premium efficiencynotors.

Example 0.918

Validation: 0.0<Value<1.0

Efficiency: The ratio between input power and output power of the equipment. This is an
optional data for commercial engines in case of/oltages described in "System voltage"
because Sizer Electric can determine this value from reference tables for standard
efficiency, high efficiency and premium efficiency motors

Example 0.89

Validation: 0.0<Value¢ 1.0

Demand factor : This isthe feeder or equipment demandfactor. It should be defined in
accordance with Article 22011, 220-13 and 430 24

n220.42 General Lighting. The demand factors specified in Table 220.42 shall apply to that portion of the total
branch circuit load calculated for generalillumination. They shall not be applied in determining the number of
branch circuits for general illumination.

Table 220.42 Lighting Load Demand Factorss

Portion of Lighting Load to
Which Demand Factor

Applies Demand
Type of Occupancy {Volt-Amperes) Factor (%)
Dwelling units First 3000 at 100
From 3001 to 120,000 at 35
Femainder over 120,000 at 25
Hospitals*® First 50,000 or less at 40
Remainder over 50,000 at 20
Hotels and motels, Firse 20,000 or less at A0
including From 20,001 w 100,000 at 40
apartment houses  Remainder over 100,000 at
without provision
for cooking by
tenans® a0
Warehouses Firse 12,500 or less at 100
(storage) Femainder over 12,500 at i}
All others Total volt-amperes 100

Extracted from National Electrical Code® NFPA 70&ygition 2023
by National FireProtection Association, pp. 76072.

n220.44 Receptacle Loads y Other Than Dwelling Units. Receptacle loads calculated in accordance with
220.14(H) and (I) shall be permitted to be made subject to the demand factors given in Table 220.42 or Table

220.44.

Table 220.44 Demand Factors for Non-Dwelling Receptacle Loads H

=]SIZER
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Portion of Receptacle Load to
Which Demand Factor Applies

(Volt-Amperes) Demand Factor (%)
First 10 kVA or less at 100
Remainder over 10 EVA at Ll

Extracted from National Electrical Code® NFPA 70Rdition 2023
by National Fire Protection Association, pp. 7672.

430.26 Feeder Demand Factor. Where reduced heating of the conductors results from motors operating
on duty-cycle, intermittently, or from all motors not operating at one time, the authority having jurisdiction
may grant permission for feeder conductors to have an ampacity less than spified in 430.24, provided the
conductors have sufficient ampacity for themaximum load determined in accordance with the sizes and
number of motors supplied and the character of their loads and duties.
Informational Note: Demand factors determined in the design of new facilities can often be validated
against actual historical
experience from similar installations. Refer to ANSI/IEEE Std. 14EEE Recommended Practice for Electric
Power Distribution for Industrial Plantsand ANSI/IEEE Std. 24Recommended Practice for Electric Power
Systems in Commercial Buildingsfor information on the calculation of loads and demand factons
Extracted from National Electrical Code® NFPA 70Rygition 2023
by National Fire Protection Association, pp. 7€804.

Seealso section 43024 and 430.25

430.24 Several Motors or a Motor(s) and Other Load(9. Conductors supplying several motors, or a motor(s)
and other load(s), shall have an ampacity not less than the sum of each of the following:

(1) 125 percent of the fulload current rating of the highest rated motor, as determined by 430.6(A)

(2) Sum of the fullload current ratings of all the other motors in the group, as determined by 430.6(A)

(3) 100 percent of thenon-continuous non-motor load

(4) 125 percent of the continuous normotor load.

Informational Note: See Informative Annex D, Example No. DBxceptionNo. 1: Where one or more of the motors of the
group are used for shorttime, intermittent, periodic, or varying duty, the ampere rating of such motors to be used
in the summation shall be determined in accordance with 430.22(E). For the highest rated motohe greater of
either the ampere rating from 430.22(E) or the largest continuous duty

motor full-load current multiplied by 1.25 shall be used in the summation.

Exception No. 2: The ampacity of conductors supplying motesperated fixed electric spaceheating equipment
shall comply with 424.3(B).

Exception No. 3: Where the circuitry is interlocked so as to prevent simultaneous operation of selected motors
or other loads, the conductor ampacity shall be permitted to be based on the summation of the currents of the
motors and other loads to be operatd simultaneously that results in the highest total current

430.25 Multimotor and Combination -Load Equipment. The ampacity of the conductors supplying multimotor and
combination-load equipment shall not be less than the minimumcircuit ampacity marked on the equipment in
accordance with 430.7(D). Where the equipment is not factornwired and the individual nameplates are visible in
accordance with 430.7(D)(2), the conductor ampacity shall be determined imaccordance with 430.24+

Extracted from National Electrical Code® NFPA 70&dition 2023
by National Fire Protection Association, pp. 7€803.

Example 0.80 Validation: 0.0<Value¢ 1.0

Installation : This data defines the type ofaceway, cable tray, duct orother conductor
handling mediawhere theconductor is installed and can be:

1 Conduit
1 Cable tray
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1 Combination of both (Conduit and cable tray)
1 Duct
1 Air

As defined in Article 100 of the applicable standard:

SRaceway. An enclosed channel designed expressly for holding wires, cables, or busbars, with
additional functions as permitted in thisCode. (CMR8)
fUnYl G¢cqRYUcOW YqUalWw W ¢HPs ¢! WRt WRT WUqRNRUT Ws R RULWH G

Extracted from National Electrical Code® NFPA 70Rdition 2023
by National Fire Protection Association, pp. 7¢84.

Cable tray, Conduit, Conduit and Cable

Example: Conduit Validatio n; tray, duct orair

By selecting the desired type of raceway/cable tray a window requesting additional
information is presented. See the following section for specific details.

Cable trays

Whenthe Cabletray type is selected forinstallation media youshould capture the data
requested in the next window.

Cable Tray Adjustment Factar
Cable Tray Type: Ladder =
Rung Spacing: Sharther than or eq. to 225 em | 2
Maintained space between conductors
Cable Tray continuously covered 1.000 s
Adjustment Factar
Percentage of harmaonic load: 1] =% [1.000 |=
Shield grounded in 2 ar maore paints: 1.000 =
User Defined: 1loomm =
Cable Tray Adjustment Factor: 1.000 =
| o Ok | | x Cancel |

Cable Tray Type:This information is intended for the designer to automatically select the
minimum conductor sizes applicable to the type of cable tray where single conductors
are installed. Therefore,you should identify whether it is a ladder type cabe tray or solid
bottom tray.

‘ Example ‘ Ladder ‘ Validation: ‘ Ladder or Solid bottom ‘
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Rung Spacing: This information is intended for the designer automatically select the
minimum sizes applicable for the support ladder type cable trays wheresingle
conductors are installed and represents the separation between two rungs of the ladder

type.
According to the criteria defined in section 39210 (b) of the applicableStandard:

/892.10 Uses Permitted. Cable tray shall be permitted to beused as a support system for service
conductors, feeders, branch circuits, communications circuits, control circuits, and signaling
circuits. Cable tray installations shall not be limited toindustrial establishments. Where exposed to
direct rays of thesun, insulated conductors and jacketed cables shall be identifiecas being sunlight
resistant. Cable trays and their associatedittings shall be identified for the intended use.
(A) Wiring Methods. The wiring methods in Table 392.10(Ahall be permitted to be installed in cable
tray systems underthe conditions described in their respective articles andsections.
(B) In Industrial Establishments. The wiring methods inTable 392.10(A) shall be permitted to be
used in any industrialestablishment under the conditions described in their respectivearticles. In
industrial establishments only, where conditionsof maintenance and supervision ensure that only
qualified persons service the installed cable tray system, any of the cables 392.10(B)(1) and (B)(2)
shall be permitted to be installedin ladder, ventilated trough, solid bottom, or ventilated channel
cable trays.
(1) Single-conductor cables shall be permitted to be installed in accordance with (B)(1)(a)
through (B)(2)(c).
(a) Singleconductor cable shall be 1/0 AWG or largerand shall be of a type listed and marked on
the surface for use in cable trays. Where 1/0 AWG through 4/0 AWG singleconductor cables are
installed in ladder cable tray, the maximum allowable rung spacing for the ladder cable tray
shall be 225 mm (9 in.).
(b) Welding cables shall comply with the provisions dArticle 630,Part IV.(c) Single conductors used
as equipment groundingconductors shall be insulated, covered, or bare, andhey shall be 4 AWG
or larger.
(2) Single- and multiconductor medium voltage cables shallbe Type MV cable. Single conductors
shall be installed inaccordance with 392.10(B){)...ro
Extracted from National Electrical Code® NFPA 70&gition 2023
by National Fire Protection Association, pp. 7€228.

| Example:  [>=23cm | Validation: | >=23 cm,<= 23 cm o<=15 cm |

Cover Option:. This option define the installation conditions of conductors specifically if
the cable tray iscontinuously covered for more than 1.8 m(6ft) preventing the free air
movement around the conductors installed in cable trays leading to use lower ampacity
percentages of conductors (also called adjustment factors when expressed in per unit) .
According to section 39280 (a) (1) and 3980 (a) (2) ad 392-80 (b) (1) section, and 392
80 (b) (2) sealsothe sections cited in "Cable tray Adjustment Factor" later in this chapter.

n392.80 Ampacity of Conductors.
(A) Ampacity of Cables, Rated 2000 Volts or Less, in Cable Trays.

Informational Note: See 110.14(C) for conductor temperaturelimitations due to termination
provisions.

(1) Multiconductor Cables. The allowable ampacity of multiconductorcables, nominally rated 2000
volts or less, installed according to the requirements of 392.22(A) shall be as given ifable
310.15(B)(16) and Table 310.15(B)(18), subject to tpeovisions of (A)(1)(a), (b), (c), and 310.15(A)(2).
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(a) The adjustment factors of 310.15(A)(3)(a) shadipply only to multiconductor cables with
more than threecurrent-carrying conductors. Adjustment factors shall be limitedto the number
of current-carrying conductors in the cableand not to the number of conductors in the cable
tray.
(b) Where cable trays arecontinuously covered for morethan 1.8 m (6 ft) with solid unventilated
covers, not over95 percent of the allowable ampacities of Table 310.15(B)(1&nd Table
310.15(B)(18) shall be permitted for multiconductorcables.
(c) Where multiconductor cables are installed in a singldayer in uncovered trays, with a
maintained spacing of not lessthan one cable diameter between cables, the ampacity shall not
exceed the allowable ambient temperaturecorrected ampacities of multiconductor cables,
with not more than three insulated conductors rated O through 2000 volts in free air, in
accordance with 310.15(C).
Informational Note: See Table B.310.15(B)(2)(3).
(2) Single-Conductor Cables. The allowable ampacity ofsingle-conductor cables shall be as
permitted by 310.15(A)(2) The adjustment factors of 310.15(B)(3)(a) shall not apply the ampacity
of cables in cable trays. The ampacity of singleonductor cables, or single conductors cabled
together (triplexed, quadruplexed, etc.), nominally rated 2000 volts ofess, shall comply with the
following:
(a) Where installed according to the requirements 0892.22(B), the ampacities for 600 kcmil
and larger singleconductor cables in uncovered cable trays shall not exceed5 percent of the
allowable ampacities in Table 310.15(B)(17and Table 310.15(B)(19)Wherecable trays are
continuously covered for more than 1.8 m (6 ft) with solid unventilatedovers, the ampacities
for 600 kemil and larger cables shall noexceed 70 percent of the allowable ampacities in
Table310.15(B)(17) and Table 310.15(B)(19).
(b) Where installed according to the requirements 0892.22(B), the ampacities for 1/0 AWG
through 500 kcmil single-conductor cables in uncovered cable trays shall notexceed 65
percent of the allowable ampacities in Table310.15(B)(17) and Table 310.15(B)(19). Where
cable trays arecontinuously covered for more than 1.8 m (6 ft) with solidnventilated covers,
the ampacities for 1/0 AWG through 50kcmil cables shall not exceed 60 percent of the
allowable ampacities in Table 310.15(B)(17) and Table 310.15(19).
(c) Where single conductors are installed in a singlé&ayer in uncovered cable trays, with a
maintained space of notless than one cable diameter between individuakonductors, the
ampacity of 1/0 AWG and larger cables shall not exceetthe allowable ampacities in Table
310.15(B)(17) and Tabl810.15(B)(19).

(B) Ampacity of Type MV and Type MC Cables (2001 Volts ddver) in Cable Trays.The ampacity of

cables rated 2001 volts,nominal, or over, installed according to 392.22(C) shall noexceed the

requirements of this section.

Informational Note: See 110.40 for conductor temperature limitations due to termination

provisions.

(1) Multiconductor Cables (2001 Volts or Over). The allowableampacity of multiconductor cables

shall be as given ifrable 310.60(C)(75) and Table 310.60(C)(76), subject to tfidlowing provisions:
(1) Where cable trays arecontinuously covered for more than 1.8 m (6 ft) with solid
unventilated covers, not more than 95 percent of the allowable ampacities of Table
310.60(C)(75) and Table 310.60(C)(76) shall be permittéor multiconductor cables.
(2) Where multiconductor cables are installed in a singléayerin uncovered cable trays, with
maintained spacing ofnot less than one cable diameter between cables, thempacity shall
not exceed the allowable ampacities ofTable 310.60(C)(71) and Table 310.60(C)(72).

(2) Single-Conductor Cables (2001 Volts or Over). The ampacity of singleconductor cables, or

single conductors cabled together (triplexed, quadruplexed, etc.), shall complywith the following:
(1) The ampacities for 1/0 AWG and larger singnductor cables in uncovered cable trays
shall not exceed 75 percent of the allowable ampacities in Table 310.60(Q)69) and Table
310.60(C)(70). Where the cable trays areovered for more than 1.8 m (6 ft) with solid
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unventilated covers, the ampacities for 1/0 AWGnd larger singleconductor cables shall not
exceed 70 percent of the allowableampacities in Table 310.60(C)(69) and Table
310.60(C)(70).
(2) Where singleconductor cables are installed in a singldayerin uncovered cable trays, with
a maintained space ofnot less than one cable diameter between individuatonductors, the
ampacity of 1/0 AWG and larger cableshall not exceed the allowable ampacities in Table
310.60(C)(69) and Table 310.60(C)(70).
(3) Where single conductors are installed in &iangular or square configuration in uncovered
cable trays, with amaintained free air space of not less than 2.15 times thdiameter (2.15 x
0.D.) of the largest conductorcontained within the configuration and adjacent conductor
configurations or cables, the ampacity of 1/0 AWG and larger cables shall not exceed the
allowable ampacities in Table 310.60(C)(67) and Table 310.60(C)(6&).
Extracted from National Electrical Code® NFPA 70ggition 2023
by National Fire Protection Association, pp70-233 and pp 76234.

Example: Yes Validation: Checked / Unchecked

Maintained space between conductors: For the correct application of the adjustment
factors indicate if there is a maintained space of not less than one cable diameter
between conductors along its path to ensure adequate air circulation between them.
Refer to section 392A(2) for more details about the effect of this installation condition on
HY UT 2 rhbpWdble ampacity.

Example: Yes Validation: Checked / Unchecked

Cable tray adjustment factor: When conductors are installed on a cable tray, under
certain conditions of installation (covered or with maintained spaces between
conductors), you can onlya percentage of theallowable ampacity defined in the ampacity
tables of the applicable Standard. This percentage, expressed in per unit represents the
adjustment factor of conductor ampacity.

When the designerindicates that the cable trayand if itis continuously covered for more
than 1.80 m, and if thereis a space between conductors, the software selects the
adjustment factor applicable to the specific type of conductoraccording to statements of
section 392.80.

For cases where different adjustment factors are required tahose considered by the
NEGC-2023 and the standard NOMO001-SEDE2012 these should be captured in this text
box and will be considered only if they are minor those indicated in the selected standard.
If omitted, the software will assign the adjustment factor according to the criteria cited by
the sections 39280 (a) (1)and 392-80 (a) (2) of the selectedtandards.

Example ‘ 0.77 ‘ Validation: ‘ 0.0<Value¢ 1.0

Percentage of harmonic load (adjustment factor for Harmonic Load): The adjustment
to the ampacity of the conductor when it is installed in an environment whera harmonic
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content is expected. Thiggenerates distortion in the fundamental wave and consequently
generatesadditional heat inconductor.

This factor is calculated according to the conductor size and the percentage of harmonic
content installation using Figure 911 "Cable derating vs harmonic with six pulse
harmonic current distortion” from section 9.8.2.3 of Standard IEEEStd.N ' NIHEE
Recommenl T WAl ¢ HqRAEUDWNY! WEGWHq! RHWAYs IJI W? Rt ql RH2 qF
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Figure 911 "Cable derating vs harmonic with six pulse harmonic curremistortion”
obtained from IEEEStd.141 Red Book.

Because the deating factor depends on the conductor size, during the capture process
the program willshow thelabel "No Calc.". Once the calculation has been performed and
the conductor size is selected, the appropriate derating factor used will be availabla
this window.

Shield grounded in 2 or more points: This adjustment factor is used to meet the
guidelines of section 316860 (c) (1) of the NE€023and Official Mexican Standard NOM
001-SEDE2012, indicating:

/biNb W] | Y2 Ul Ahpalites sRdivil ih TakklB10.60(C)(69), Table 310.60(C)(70), Table
310.60(C)(81), and Table 310.60(C)(82) shall apply for cables with shields grounded at one point
only. Where shields for these cables are grounded at more than one point, ampacities shak
adjusted to take into consideration the heating due to shield currents.
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Informational Note: Tables other than those listed contain the ampacity of cables with shields
grounded at multiple points. /b
Extracted from National Electrical Code® NFPA 70&dition 2023
by National Fire Protection Association, pp. 7€.53.

Unfortunately, neither the National Electrical Codenor the Mexican Official Standard
defines the adjustment factor which is required for the case of metal shields groundeait
more than one point. Therecommendation is to separately perform a calculation of the
temperature rise on the shield for the effect of current circulation and sum this

temperature rise to the definition of ambient temperature. Because currens flowing
through shields generallygeneratean average temperatire elevation between 3 and 5C
is a common practice to consider an adjustment factao of 0.9 for thisgroundingcondition.

However, in any case it is recommended to analyze the thermal resistivércuit and apply
the thermal Ohm's law to thermal circuits and calculate the actual temperature rise.

Example 0.9 Validation: 0.0 < Value> 1.0

User Defined: This adjustment factor is used to meet a particular specification applicable
to the projectinthert Y U1 2 Fhmpatityk. Forexample, consider a future increase of 20%
load, in this case the adjustment factor will be 0.8. This factor may be named by the user
in the firstfield and define a greater than zero and less than unity in the second field value.

| Example: | 0.77 | Validation: | 0.0 < Value> 1.0 |
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Conduit

Adjustment Factors Window for conduit contains the following options to define the
adjustment factors for ampacity of conductorsinstalled conduits.

Adjuztrment Factar

Fercentage of harmonic load:

Grouping adj. Factar: Other

Shield grounded in 2 or more points:

Idzer Defined:

Total conduit adiustment Factaor:

Surlight exposure on rooftops: | Mone

| ¢Dk | |annceI

Conduit Adjustment Factors(Standard NFPA 70NEC)

Percentage of harmonic load (adjustment factor for Harmonic Load): The adjustment
to the ampacity of the conductor when it is installed in an environment where a harmonic
content is expected. This generates distortion in the fundamental wave and consequently
generatesadditional heat in conductor.

This factor is calculated according to the conductor size and the percentage of harmonic

content installation using Figure 911 "Cable derating vs harmonic with six pulse

harmonic current distortion" from section 9.8.2.3 of Standard IEEEStd.NTIN Wl /bf EE E LW
AuaYaanol OT WAl ¢#qRAENWN Y WEGWUHq! RAWAYs U1 W? Rt ql RI
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Figure 911 "Cable derating vs harmonic with six pulse harmonic currerdistortion”
obtained from IEEEStd.141 Red Book.

Because the derating factor depends on theonductor size, during the capture process
the program willshow thelabel "No Calc.". Once the calculation has been performed and
the conductor size is selected, the appropriate derating factor used will be availablan
this window.

Grouping adjustment factor: The adjustment to be made in the conductor allowable
ampacity when it is installed with more than 3 current carrying conductors in accordance
with Section 31015 (b) (3) (a):

%3) Adjustment Factors.

(a) More than Three CurrenCarrying Conductors. Where the number of current-carrying conductors in a
raceway or cableexceeds three, or where single conductors or multiconductorcables are installed without
maintaining spacing for a continuouslength longer than 600 mm (24 in.) and are not installeith raceways, the
allowable ampacity of each conductor shall bereduced as shown in Table 310.15(B)(3)(a). Each currerarrying
conductor of a paralleled set of conductors shall becounted as a currentcarrying conductor. Where conductors

of different systems, as provided in 300.3, are installed in a common raceway or cable, the adjustment

factors shown in Table 310.15(B)(3)(a) shall apply only to the number of power and lighting conductors (Articles
210, 215, 220, and 230).

Informational Note No. 1: See Annex B for adjustment factors for more than three curreoarrying conductors in a raceway or
cable with load diversity.

Informational Note No. 2: See 366.23 for adjustment factors for conductors anampacity for bare copper and aluminum bars

in auxiliary gutters and 376.22(B) for adjustment factors for conductors in metal wireways.

(1) Where conductors are installed in cable trays, the provisions of 392.80 shall apply.

(2) Adjustment factors shall not apply to conductors in raceways having a length not exceeding 600 mm (24 in.).
(3) Adjustment factors shall not apply to underground conductors entering or leaving an outdoor trench if those
conductors have physical protection in the form of rigid metal conduit, intermediate metal conduit, rigid
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polyvinyl chloride conduit (PVC), or reinforced thermosetting resin conduit (RTRC) having a length not exceeding
3.05 m (10 ft), and if the number of conductors does not exceed four.
(4) Adjustment factors shall not apply to Type AC cable or to Type MC cable under the following conditions:
a. The cables do not have an overall outer jacket.
b. Each cable has not more than three currentarrying conductors.
¢. The conductors are 12 AWG copper.
d. Not more than 20 currentcarrying conductors are installed without maintaining spacing, are stacked,
Vi Wel yuw e GGYI qUT wyOWmAl RT GW RUNDY 1Ow

(5) Neutral Conductor.
(a) A neutral conductor that carries only the unbalanced current from other conductors of the same
circuit shall not be required to be counted when applying the provisions of 310.15(B)(3)(a).
(b) In a 3wire circuit consisting oftwo-phase conductors and the neutral conductor of a 4wire, 3-phase,
wye-connected system, a common conductor carries approximately the same current as the linéo-
neutral load currents of the other conductors and shall be counted when applying the provisions of
310.15(B)(3)(a).
(c) On a 4wire, 3-phase wye circuit where the major portion of the load consists of nonlinear loads,
harmonic currents are present in the neutral conductor; the neutral conductor shall therefore be
considered a currentcarrying conductor.

Table 310.15(B)(3)(a) Adjustment Factors for
More Than Three Current-Carrying Conductors v

Percemt of Values in
Table 310.15(B){16) Through
Table 310.15(B){19) as Adjusted

Number of for Ambient Temperature if
Conductors! MNecessary

416 80
7-9 70
10-20 50
21-30 45
3140 40
41 and above 35

Extracted from National Electrical Code® NFPA 70Rygition 2023
by National Fire Protection Association, pp. 7L47 and pp. 70148.

In order to meet the conditions of grouping adjustment factors of Section 3105 (b) (3) (a)
note 1 of within the software you should select the OTHER option in the list of grouping
factors for the cases ofrd0 or moreCQurrent carrying conductors in the sameconduit with

a multiple variety of loads and then capture the percentage applicable adjustment factor
considering the demand indicated inthe notes at the bottom of the table referredabove.

Example 0.77 Validation: 0.0 < Value> 1.0

Shield grounded in 2 or more points: This adjustment factor is used to meet the
guidelines of section 31860 (c) (1) of the NE€023and Official Mexican Standard NOM
001-SEDE2012, indicating:

/biNb W] | Y e UTAhpadites sRdivil ih TakdlB10.60(C)(69), Table 310.60(C)(70), Table
310.60(C)(81), and Table 310.60(C)(82) shall apply for cables with shields grounded at one point
only. Where shields for these cables are grounded at more than one point, ampacities shak
adjusted to take into consideration the heating due to shield currents.
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Informational Note: Tables other than those listed contain the ampacity of cables with shields
NI YeUT VT WeqWaedqRGIWWGYRUGqt HOWm®
Extracted from National Electrical Code® NFPA 70&dition 2023
by National Fire Protection Association, pp. 7€.53.

Unfortunately, neither the National Electrical Codenor the Mexican Official Standard
defines the adjustment factor which is required for the case of metal shields grounded at
more than one point. The recommendation is to separately perform a calculation of the
temperature rise on the shield for the effect ofcurrent circulation and sum this
temperature rise to the definition of ambient temperature. Because currents flowing
through shields generallygeneratean average temperature elevation between 3 and 5 °C
is a common practice to consider an adjustment facte of 0.9 for this grounding condition.
However, in any case it is recommended to analyze the thermal resistivércuit and apply
the thermal Ohm's law to thermal circuits and calculate the actual temperature rise.

Example: 0.77 Validation: 0.0 <Value> 1.0

Adjustment factor for sunlight exposure on rooftops. When NEG2023 standard is
selected an increase in ambient temperature around the conductor is applied as shown
in Table 310.15 (B) (IEC-2023when conduits are installed in rooftops. The temperature
increase will depend onthe distance above roof to bottom of conduit. The temperature
indicated in Table 310.15 (B) (2) (c) is added to the ambient temperature considered for
determining the temperature adjustment factor.

When the officialMexicanstandard is selected as the calculating criterig the adjustment
factor by exposure to solar radiation on rooftops should be selected according to section
310-15 (b) (3) (¢)

(c) Raceways and Cables Exposed to Sunlight on Rooftop#/here raceways or cables are exposed to direct
sunlight on or above rooftops, raceways or cables shall be installed minimum distance above the roof to the
bottom of the raceway or cable of 23 mmzin.). Where the distance above the roof to the bottom of the raceway
is less than 23 mm {sin.), a temperature adder of 33°C (60°F) shall be added to the outdoor temperature to
determine the applicable ambienttemperature for application of the correction factors in Table 310.15(B)(2)(a)
or Table 310.15(B)(2)(b).

Exception: Type XHHW2 insulated conductors shall not be subject to this ampacity adjustment.
Informational Note: One source for the ambientemperaturesin various locations is the ASHRAHandbook , Fundamentals.

Tabla 310-15{b)(3){c).- Ajustes a la temperatura ambiente para canalizaciones circulares

expuestas a la luz solar en o por encima de azoteas

Distancia por encima del techo
hasta la base del tubo conduit
milimetros Sumador de temperatura *C
De 0 hasta 13 33
Mas d= 13 hasta 90 22
Mas de 90 hasta 300 17
Mas de 300 hasta 300 14
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User Defined: This adjustment factor is used to meet a particular specification applicable
to the projectinthert Y U1 2 Fampéatityk. Forexample, consider a future increase of 20%
load, in this case the adjustment factor will be 0.8. This factor may be named by the user
in the firstfield and define a greater than zero and less than unity in the second field value.

| Example: | 0.77 | Validation: | 0.0 < Value > 1.0 |

Duct

Duct Adjustment Factors Window contains the following optiongfor adjustment on the
allowable ampacity of conductorsinstalled in ducts or directly buried.

Adjuztment Factar

Duct Type: Detail 1 - Percentage of harmonic load: 1] = | % 1000 =
Giouping adj. factor Other = 1.000 =

Druct burial depth: 0.750 +|m 1000 =

Shield graunded in 2 or mare points: 1.000 =

User defined: 1000 =

Ground [5 oil] temperature: 20 | &|ec [1000 |2

Use adj. Factor RHO <] “CoomAn
; £ 2 Differences in themal

Dimenzions in inches resistivity Ho. of circuits - Modpl | 2

Usze adj. Factor Fows

Conduit grouping in duct Mo Apl | =
Columnz s

Diuct/Dir Bunied cond. Adjustment Factar: 1.000 =]

| JDk | |xCance||

Window of Adjustment Factors for duct and directly buried cable
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Ground (soil) temperature : It is used to determine the adjustment factor for soil
temperature. As indicated in section 13.4.1 of IEEE Std. 399 this factor is used to
determine the ampacity of conductors when the ambient and / or the maximum allowable
temperature differ from the temperatures at which the allowable ampacity tables of the
NEGC-2023 or NOM001-SEDE2023 are based on (This temperature is indicated in the
tables). The equation used byhe software to calculate the effect of the change in ambient
ground temperature is given by the following equations:

p T, —T, 2345+ T, 17
= X
¢TI\ T =T, “2345+ T, ] (copper)
; T, —T, 2281+ TR i
=TT X 33811 TL] (aluminum)
Where:
Tc: Is the rated conductor temperature in ° C at which the conductor ampacity
is specified.

T'c:  Isthe maximum allowable operating temperature of the conductor in ° C

Ta: Is the ambient temperature in © C at which the conductor ampacity is
specified

T'a: Is the current (maximum) soil temperature in ° C

Consider that the value of allowable operating temperature is fixed (conductor
operating temperature) to calculate the adjustment factor

Percentage of harmonic load (adjustment factor for Harmonic Load): The adjustment
to the ampacity of the conductor when it is installed in an environment where a harmonic
content is expected. This generates distortion in the fundamental wave and consequently
generatesadditional heat in conductor.

This factor is calculated according to the conductor size and the percentage of harmonic
content installation using Figure 911 "Cable derating vs harmonic with six pulse
harmonic current distortion" from section 9.8.2.3 of Standard IEEEStdANTIN LW f EEE
AuayYaanol U7 WAl ¢#qRENWN Y WEGWUHq! RAWAYs I W? R
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Figure 911 "Cable derating vs harmonic with six pulse harmonic curremtistortion”
obtained from IEEEStd.141 Red Book.

Because the derating factor depends on the conductor size, during the capture process
the program willshow thelabel "No Calc.". Once the calculation has been performed and
the conductor size is selected, the appropriate derating factor used will be availabla
this window.

Grouping adjustment factor: The adjustment to be made in the conductor allowable
ampacity when it is installed with more than 3 current carrying conductors in accordance
with Section 31015 (b) (3) (a):

welOb W T TFactorg.G JU q W

(a) More than Three CurrentCarrying Conductors. Where the number of currentcarrying conductors in a
raceway or cable exceeds three, or where single conductors or multiconductor cables are installed without
maintaining spacing for a continuous length longer than 600 mm (24 in.) and are not installedraceways, the
allowable ampacity of each conductor shall be reduced as shown in Table 310.15(B)(3)(a). Eachrent carrying
conductor of a paralleledset of conductors shall be counted as a currentcarrying conductor. Where conductors

of different systems, as provided in 300.3, are installed in a common raceway or cable, the adjustment

factors shown in Table 310.15(B)(3)(a) shall apply only to the number of power and lighting conductors (Articles
210, 215, 220, and 230).

Informational Note No. 1: See Annex B for adjustment factors for more than three currecarrying conductors in a raceway or
cable with load diversity.

Informational Note No. 2: See 366.23 for adjustment factors for conductors and ampacity for bare copper and aluminum bars
in auxiliary gutters and 376.22(B) for adjustment factors for conductors in metal wireways.

(1) Where conductors are installed in cable trays, the provisions of 392.80 shall apply.

(2) Adjustment factors shall not apply to conductors in raceways having a length not exceeding 600 mm (24 in.).
(3) Adjustment factors shall not apply to underground conductors entering or leaving an outdoor trench if those
conductors have physical protection in the form of rigid metal conduit, intermediate metal conduit, rigid
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polyvinyl chloride conduit (PVC), or reinforced thermosetting resin conduit (RTRC) having a length not exceeding
3.05 m (10 ft), and if the number of conductors does not exceed four.
(4) Adjustment factors shall not apply to Type AC cable or to Type MC cable under the following conditions:
a. The cables do not have an overall outer jacket.
b. Each cable has not more than three currentarrying conductors.
c¢. The conductors are 12 AWG copper.
d. Not more than 20 currentcarrying conductors are installed without maintaining spacing, are stacked,
YIWwe!l yu e GGY!I qUlT wYUWmALI RT auw RUNY Ok

(5) Neutral Conductor.
(a) A neutral conductor that carries only the unbalancedurrent from other conductors of the same
circuit shall not be required to be counted when applying the provisions of 310.15(B)(3)(a).
(b) In a 3wire circuit consisting oftwo-phase conductors and the neutral conductor of a 4wire, 3-phase,
wye-connected system, a common conductor carries approximately the same current as the linéo-
neutral load currents of the other conductors and shall be counted when applying the provisions of
310.15(B)(3)(a).
(c) On a 4wire, 3-phase wye circuit where the major portion of the load consists of nonlinear loads,
harmonic currents are present in the neutral conductor; the neutral conductor shall therefore be
considered a currentcarrying conductor.

Table 310.15(B)(3)(a) Adjustment Factors for
More Than Three Current9 ¢ | | ! RUNDWO YUT e HqVYI t w

Percent of Values in
Table 310.15(B)(16) Through
Table 510.15(B)(19) as Adjusted

Number of for Ambient Temperature if
Conductors' MNecessary

46 a0
7-9 70
10-20 50
21-30 45
31440 4
41 and above 35

Extracted from National Electrical Code® NFPA 70&dition 2023
by National Fire Protection Association, pp. 7aL47 and pp. 70148.

In order to meet theconditions of grouping adjustment factors of Section 31615 (b) (3) (a)
note 1 of within the software you should select the OTHER option in the list of grouping
necHaqVYl t WnYITWEGYID Liddre¥ht By 6y ¢omdoctors in the same conduit with

a multiple variety of loads and then capture the percentage applicable adjustment factor
considering the demand indicated in the notes at the bottom of the table referred above.

Example: 0.77 Validation: 0.0 <Value >1.0

Duct /Cond. burial d epth: Is the distance measured from the finished floor level to the
upper face of the duct. This measurement is used to determine the adjustment factalue
to increase in the depth of burial associated to surrounding temperature increaseslhe
depth of burial adjustment factor is used to meet the guidelines of Section 3180 (c) (2)
of NEC-2023 and Official Mexican Standard NOMOO1-SEDE 2012, which states:
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/b= b W7 21 RE O W? Gq6 WY WwheelHe Buridd deptreofidiretichiRibl EralRotricakalitt bank
circuits is modified from the values shown in a figure or table, ampacities shall be permitted to be modified as
indicated in (B)(2)(a) and (B)(2)(b).
(a) Where burial depths are increased in part(s) of an electrical duct run, a decrease in ampacity of the
conductors
shall not be required, provided the total length of parts of the duct run increased in depth is less than 25
percent of the total run length.
(b) Where burial depths are deeper than shown in a specific underground ampacity table or figure, an
ampacity derating factor of 6 percent per 300 mm (1 ft) increase in depth for all values of rho shall be
permitted.
YWe G GeHRa! WeT Tet q@UU0qt Wt 6¢ddWANNW WheRI JT Ws 6131 DiWgd WWH2 1 R¢ O U

Extracted from National Electrical Code® NFPA 70&dition 2023
by National Fire Protection Association, pp. 7aL53.

The Noteof the duct layouts within the Figure "310.60 Cable Installation Dimensions for
Use with Table 310.77 trough table 310.866f the NFPA 70 (National Electrical Code)
describes the maximum burial depths permitted to consider the ampacities of
conductors without decrement.

m YaqlalW~RURGzGWHz!l RECGWI WGq6t WaYWqYGWUIGWUHE!I RAC
in accordance with 300.50. Maximum depth to the top of electrical

duct banks shall be 750 mm (30 in.) and maximum depth to the top

ofdirect-Hz | RIJT WH¢HG It W 6¢a0WANWOMMIG 0 WO WR U b HOw

Extracted from National Electrical Code® NFPA 70Rgition 2023
by National Fire Protection Association, pp. 7aL55.

This note is also defined in Figure 3160.- Cable installation dimensions for use with
Tables 310660c) (77) t0310-60c) (86) of the Official Mexican Standard NOMIO1- SEE
2012 as follows.

B YaqlUWNalW~RURGezGWHz!l REOGW WGqé6t WaqYWaqYGWUIGUHG!I RHA
in accordance with 300.50. Maximum depth to the top of electrical

duct banks shall be 750 mm (30 in.) and maximum depth to the top

of direct-He | RIJT WHE HG Wt Wt 6¢ 00 WHNWOMMWG G Wel O WR U Ob O

The program uses the following algorithms to determine the value of the depth adjustment
factor:

For underground ducts (InstallationDetails 1 to 4):
BDAF = 1(((h-0.75) /0.3) *0 .06)

Where:
BDAF=Burial depth adjustment factor
h =Depth measured to the top level of duct in meters.

For conductors directly buried (installation detaik 5 to 10)
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BDAF=1-(((h-0.9) / 0.3) * 0.06)
Where;

BDAF= Burial depthadjustment factor

h= Depth measured to the top ével of directly buried conducbrs
bur in meters

Shield grounded in 2 or more points: This adjustment factor is used to meet the
guidelines of section 31060 (c) (1) of the NE€023 and Official Mexican Standard NOM
001-SEDE2012, indicating:

/eiNb W] | Y 2 Ul Athpaltite$ SRdvii ih TakMLB10.60(C)(69), Table 310.60(C)(70), Table
310.60(C)(81), and Table 310.60(C)(82) shall apply for cables with shields grounded at one point
only. Where shields for these cables are grounded at more than one point, ampacities shag
adjusted to take into consideration the heating due to shield currents.
Informational Note: Tables other than those listed contain the ampacity of cables with shields
NI YeUT UT WeqWaedqRGIWWGYRUGqt HOWmB

Extracted from National Electrical Code® NFPA 70Rdition 2023

by National Fire Protection Association, pp. 74.53.

Unfortunately, neither the National Electrical Code or the Mexican Official Standard
defines the adjustment factor which is required for the case of metal shields grounded at
more than one point. The recommendation is to separately perform a calculation of the
temperature rise on the shield for the effect of current circulation and sum this
temperature rise to the definition of ambient temperature. Because currents flowing
through shields generallygeneratean average temperature elevation between 3 and %°
IS @ common practice to consider an adjustment factor of 0.9 for this grounding condition.
However, in any case it is recommended to analyze the thermal resistivgrcuit and apply
the thermal Ohm's law to thermal circuits and calculate the actual temperature rise.

Example: 0.77 Validation: 0.0<Value >1.0

User Defined: This adjustment factor is used to meet a particular specification applicable
to the projectinthert Y U1 2 Fhmpéatityk. Forexample, consider a future increase of 20%
load, in this case the adjustment factor will be 0.8. This factor may be named by the user
in the firstfield and define a greater than zero and less than unity in the second field value.

| Example: | 0.77 | Validation: | 0.0 < Value > 1.0 |

Differences in thermal resistivity RHO: This adjustment factor is used to comply with
the recommendations of section 13.4.2 of IEEEtd.399 which states:

"Soil thermal resistivity (RHO) indicatesthe resistance to heat dissipation of the
soil °C-cm / W. Tables 135 through 13-17 Tablesindicate the adjustment factors
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required when the actual soiltemperature resistivity is differentfrom RHOof 90 C-
cm / W at which the base ampacities are specified. Thesetables are calculated
basedon an assumption thatthe soil has a uniform and constanthermal resistivity.

Because the adjustment factors vary depending on the selectedonductor size, Sizer
Electric selects the appropriate factor for theconductor size under test in the iterative
process, based on the actual value oRHOand the number of circuits within theduct array
according to the following tables fromlEEEStd.399:

Table 13-5—F;,: Thermal resistivity adjustment factor for 0—1000 V cables in
duct banks with base ampacity given at an RHO of 90 °C-cm/W

C Number RHO (n Cecn/W }

able £
Size °

CKT 60 90 120 140 160 180 200 250

#12-#1 1 1.03 1.0 097 | 09 | 094 | 093 | 092 | 090

3 1.06 1.0 095 | 092 | 089 | 087 | 0385 | 082

6 1.09 1.0 093 | 089 | 085 ! 082 | 079 | 075

9+ 1.11 1.0 0.92 0.87 0.83 0.79 0.76 0.71

1/0-4/0 1 1.04 1.0 097 | 095 | 093 | 091 | 089 | 086

3 1.07 1.0 0.04 | 090 | 087 | 085 | 083 | 080

6 1.10 1.0 092 | 087 | 084 | 0.81 078 | 074

04 1.12 1.0 0.91 0.85 0.81 0.78 0.75 0.70

250-1000 1 1.05 1.0 096 | 094 | 092 | 09 | 088 | 085

3 1.08 1.0 093 | 089 | 086 | 083 | 081 0.77

6 111 1.0 091 | 0.8 | 0583 | 080 | 077 | 072

9+ 1.13 1.0 050 | 084 | 080 | 0.77 | 074 | 0.69

Table 13-6—Fy,: Thermal resistivity adjustment factor for 1001-35 000 V cables
in duct banks with base ampacity given at an RHO of 90 °C-cr/W

RHO (°C-cr/W)

Cable Nu::}ber
Size CKT 60 9% | 120 | 140 | 160 | 180 | 200 | 250
#12-#1 1 103 | 10 | 097 | 095 | 093 | 091 | 09 | 088
3 107 | 10 ! 094 | 000 | 087 | 084 | 081 | 077
6 109 | 10 | 092 | 087 | o84 | 080 | 077 | 072
9+ 110 | 10 | 091 | 085 | 081 | 077 | 074 | 069
1/0-4/0 1 104 | 10 | 096 | 094 | 092 | 090 | 088 | 085
3 108 | 10 | 093 | 089 | 08 | 083 | 080 | 075
6 110 | 10 | 091 | o8 | 082 | 079 | 077 | om
9+ 111 | 10 | 09 | 084 | 080 | 076 | 073 | 068
250-1000 1 105 | 10 | 095 | 092 | 09 | 088 | 086 | 084
3 109 | 10 | 092 | 088 | 085 | 082 | 079 | 074
6 111 | 10 | oo1 | 085 | o081 | 078 | 075 | 070
0+ 112 | 10 | 090 | 084 | 079 | 075 | 072 | 067
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Table 13-7—Fy,: Thermal resistivity adjustment factor for cables directly
buried with base ampacity given at an RHO of 90 °C-cm/W

' RHO (°C-c/W)

Cable | Number (
Size CKT 60 | 9% | 120 | 140 | 160 | 180 | 200 | 250
#1241 1 110 | 10 | 091 | 086 | 082 | 079 | 077 | 074
2 113 | 1.0 | 09 | 085 | o081 | 077 | 074 | 070
3+ | 114 | 10 | 089 | 084 | 079 | 075 | 072 | 067
1/0-4/0 1 113 | 10 | 091 | 086 | 081 | 078 | 075 | o7
2 114 | 10 | 09 | oss | os0 | 076 | 073 | o6
34 115 | 10 | 089 | 0sa | 078 | 074 | o071 | 067
250-1000 1 1.14 1.0 0.90 0.85 0.81 0.78 0.75 0.71
2 115 | 10 | 089 | osa | 080 | 076 | 073 | 069
34 116 | 10 | 088 | 083 | 078 | 074 | 071 | 067

Because the adjustment factor depends on the conductor size, during the data
capture process Sizer Electric will show the label "No Disp ." (also for Conduit
Adjustment Factor field ). Once the calculation has been performed and the
conductor size has been selected, the final and adequate adjustment factor will be
available in this window.

| Example [ 0.60 | Validation:  |0.0<Valor¢ 1.0 |

Conduit Grouping in ducts (Adjustment factor): It is verycommon for some duct
installations the use of the details shown in the NEG-2023 (Figure 310.60 Cable
Installation dimensions for Use with table 31077 trough Table 310.86js not applicable.
When a different duct layout is required the adjustment factors defined in IEE&d.399
applied to the Duct installation Detail 1, can provide the ampacity required for layouts up
to 4 rows to 15 columns. This adjustment factor is used to comply with the
recommendations of section 13.4.3 of IEEEStd.399 which states:.

FgbiRDl Ye GRUNWET Tet qaWUqWneHqY! bOWmB] | Ye GUT WHE H
isolated cables. The increase in the operating temperature is due to the presence of other

cables in the group which act as heat sourcesTherefore, the amount of interference
temperature rise from other cablesdepends on the separation of the cables and the
surrounding mediah

For underground ducts with voltages lower than 5000 volts, th8izer Electricsoftware

considers the adjustment factor according to the number of rows and columns and
conductor size applying the table below (extracted from 399 IEEE Std.):
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Table 13-8—F_: Grouping adjustment factor for 05000 V 3/C, or triplexed
cables in duct banks (no spare ducts, nonmetallic conduits of 5 in
with center-to-center spacing of 7.5 in)

MNao. Number of columns
size af
rows | 1 2 3 4 5 6 7 § 9 10 | i 12 13 14 15
it 1 100 | 942 | BBS | B35 | 79S| Ted | 745 | 727 | 10 | 698 | 688 | 6T9 | 671 | 664 | 658
2 G530 | 840 | TTR | T3 | 68T | o6 | 638 | G20 | 604 | S92 | 5B2 | 572 | S84 | 557 | 550
3 B0 | T72 | 4694 | 32 | 506 | 560 | S48 | 532 | 510 | S08 | 498 | 400 | 482 | 476 | 470
4 B200 1 710 | 629 | 5T1 | 536 | 509 | 400 | 471 | 455 | 446 | 436 | 428 | 420 | 412 | 405
#h 1 100 | 930 | BT4 | B26 | 79O | JTeD | V73T | I8 | JTORZ | 600 | 6BO | 6T1 | 663 | 656 | 650
2 9200 | 813 | 747 | 700 | 665 | 638 | 615 | 598 | 583 | 572 | 561 | 552 | 544 | 537 | 530
3 Bel | 747 | 679 | 625 | SBB | 560 | 540 | 525 | 510 | 498 | 490 | 481 | 473 | 467 | 480
4 B0 | JTOD | 620 | 565 | 531 | 503 | 484 | 487 | 452 | 440 | 431 | 422 | 415 | 408 | 400
w4 1 1000y | 925 | BT1 | B17 | 781 | TS0 V726 | JTO7 | 691 | ATE | G6B | 659 | LBS1 | 646 | (640
2 L0 | 809 | 742 | 693 | 659 | 632 | 610 | 393 | 579 | 56T | 555 | 547 | 539 | 530 | 525
3 GBS0 | 742 | 668 | 615 | STE | 551 ) 531 | 514 | 500 | 4B9 | 48D | 471 | 454 | ASE | 450
4 | 805 | 690 | 610 | 560 | 524 | 497 | 4T | 460 | 447 | 435 | 425 | 418 | 410 | 400 | 395
w2 1 100§ 918 | BS54 | BOB | 770 | (741 | 720 | 0L | 688 | 67T | 667 | 658 | 650 | 641 | 635
2 920§ 8OO | 723 | GBO | 648 | 627 | 602 | SB6 | 5T2 | 560 | S49 | 540 | 530 | 522 | 514
3 B840 | 723 | 65T | BOB | S6B S20 | 504 | 490 | 479 | ATD | 461 | 454 | 447 | 44D
4 800 | 685 | 608 | 553 | 518 | 490 | AT1 | 453 | 440 | 420 | 420 | 411 | 402 | 395 | 390
Wl 1 1.00 | 918 | B4% | 799 | 753 | T21 | 490 | 6B | 669 | 659 | 650 | 643 | 630 | 632 | 630
2 S0 ) 795 | TOZ | 6500 | 613 | 583 | 563 | 546 | 530 | 520 | 510 | 502 | 4094 | 488 | 482
3 B30 ) 702 | G6IB | 562 | 525 | 500 | 480 | 464 | 450 | 440 | 430 | 421 | 413 | 406 | 400
4 JT40 | 634 | 551 | 497 | 465 | 440 | 421 | 405 | 302 | 383 | 374 | 366 | 359 | 352 | M8
10 1 100 | 910 | 842 | 791 | 745 | TI6 | 694 | 67 | 665 | 655 | 646 | 639 | 635 | 628 | .626
2 915 ) 790 | 700 | 642 | 604 | 575 | 555 | 537 | 523 | 511 | 503 | 494 | 4B6 | 480 | 475
3 817 | 700 | 610 | 554 | 520 | 494 | 4T4 | 457 | 444 | 432 | 424 | 415 | 408 | 400 | 294
4 JTA5 | 629 | S46 | 492 | 460 | 435 | 417 | 402 | 391 | 381 AT | 363 | 355 | M40 343
0 1 L0O0 | 910 | .B42. | 791 | 745 | TI6 | 694 | STB | 665 | 655 | 646 | 630 | 635 | 628 | 626
2 915 ) 790 | 700 | 642 | 604 | 575 | 555 | 537 | 523 | S11 | 503 | 494 | 4B& | 480 | 475
3 BI7 | M0 | 610 | 554 | 5ED | 404 | 4T4 | 457 | 444 | 432 | 424 | 415 400 | 394
4 JTA5 | 629 | 546 | 492 | 460 | 435 | 417 | 402 | 391 | 3Bl | 371 | 363 | 355 | 349 | 343
30 1 100 | 910 | 842 | 791 | 45 | JTI6 | 694 | 6TB | 665 | 655 | 646 | 639 | 635 | 628 | 626
2 915 | 790 | 700 | 642 | 608 | 575 | 555 | 537 | S23 | 511 | 503 | 4% | 4B6 | 480 | 475
3 BLT | 700 | 610 | 554 | 520 | A9 | AT4 | 457 | 444 | 432 | 424 | 415 | 408 | 400 | 34
4 JT35 | 629 | 546 | 492 | 460 | 435 | 41T | 402 | 391 | 381 | AT1 | 363 | 355 | 340 | 43
40 1 1.00 | 908 | B30 | 7O | 7AT | TOS | 400 | 673 | 660 | 650 | 642 | 635 | 628 | 623 | 619
2 910 | 770 | 684 | 635 | 599 | 570 | 550 | 532 | 518 | 506 | 498 | 489 | 4B] | 475 | 470
3 810 | 684 | 602 | S48 | 515 | 489 | 469 | 452 | 440 | 429 | 420 | 401 | 403 | 397 | 91
4 JTA0 | 624 | 540 | 4RT | 456 | 4301 | 404 | 299 | 388 | 378 | 368 | 360 | 352 | LM46 | 341
250 1 100 | 905 | B30 | 77T | JT25 | 692 | 668 | 646 | A2R | 615 | 603 | 5O7 | 500 | 583 | 580
2 B9 | TTO | 675 | 609 | STO | 542 | 510 | 500 | 445 | 474 | 466 | 458 | 450 | 445 | 440
3 J780 | 675 | 579 | 518 | 4BOD | 454 | 434 | 420 | 408 | 308 | 3% | 383 | 378 | 373 | AT
4 694 | 588 | S1Z | 460 | 422 397 | 379 | 364 | 352 | 345 | 336 | 331 | 327 | 323 | J20
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Table 13-8—Fg: Grouping adjustment factor for 0-5000 V 3/C, or triplexed
cables in duct banks (no spare ducts, nonmetallic conduits of 5 in
with center-to-center spacing of 7.5 in) (Continued)

Cable Nl;, Number of columns
re of |—— ] . T . -
rows 1 2 3 4 5 [ 7 8 9 10 | 11 12 13 14 | 15
350 1 100 | 905 | &30 ) LTI | LTa0 ' LHE | 661 | 640 | 622 | 608 | 597 | 590 | 383 | 578 | 5T)
2 JB8T | 749 | 6hd | 609 [ STO | 540 | SIE | 499 | 484 | 474 | 465 | 458 | 450 | 445 | 440
3 IS | 664 | 575 | 515 | A4TO | 453 | 433 | 409 | 406 | 39T | 389 | 382 | 377 | A72 0 e
4 A0 | 58T | SLL | 457 421 ) 395 | 377 | 362 | 3510 343 | 336 | L3300 | 325 | 321 ) 318
i) 1 AW [ R%T | BIS | 762 | JTO8 | 6TH | 652 | 630 ( 613 | 500 | 58K | 581 | A75 | 570 | 565
2 BBZ | .745 | 656 | 6OB | 569 | 539 [ 516 | 498 | 483 | 473 | 463 | 457 | 450 | 444 | 439
3 M0 | 656 | ST0 | 514 | 4TE | 452 | 432 | 417 | 404 | 305 | 3SR | 381 | 375 | AT 367
4 SRS | OSSO 5100 ) 454 | 420 | 393 | 374 | 360 | 349 | 340 | 333 | 328 | 323 ) a1w IS
750 1 100 | 890 | BOZ [ 747 | TOO | 670 | 640 | G622 | 605 | 590 | 580 | 572 | S66 | S60 | 555
2 BT [ 725 ) 641 | 591 | 552 | 522 ) SO0 | 4Bd4 | 460 | 457 | d4X | 440 | 434 | 430 | 425
3 TE0 | 641 S60 | 50T | 470 | 445 | 428 AT | 398 | 389 | J3EDO | 374 Ae0 0 363 1 ]
4 G ! ST | F01 | 44K 403 | 389 3T [ 35T 3de | 337 330 | 323 | 318 | 314 | L3I0
1000 1 100 | 885 | 795 | 740 | 695 | 665 | 630 | 618 | 600 | 585 | 574 | 567 | sel 585 | 551
2 B5E ) TG | 632 | S | 544 | 513 ) 490 | 474 460 | 448 430 | 431 425 | 420 | 415
3 JT4E | 632 [ 551 | 499 | d6d | 430 | 419 | 403 | 392 [ 383 | 375 | 369 | 363 | 358 | 335
4 &Th | 574 | 497 | 444 | 409 | 385 | 6T | 353 | 342 | 333 | 326 | L3190 TS | 341 | L30R

For underground ducts with voltages from 5,001 to 35,000 volts, the Sizer Electric
software considers the adjustment factor according to the number of rows, columns and
conductor size using the following table (Extracted from IEE&d.399.):

Table 13-9—F;: Grouping adjustment factor for 5001-35 000V 3/C, or triplexed
cables ﬁ\ duct banks (no spare ducts, nonmetallic conduits of 5 in
with center-to-center spacing of 7.5 in)

Cable | N Number of columns
size | O ] [ . I

| rows| | | 2 | 3 | 4|5 |6 | 7 | 8o ||| 12|13 14|15

W 1 LD | 920 | BS54 | B03 | TSR | .T26 | 699 | ATE | 660 | 648 | 635 | 628 | 620 | 615 | 610
2 | 920 | 800 | 714 660 | 620 | 590 | 570 | 552 | 540 | S30 | 521 | 515 | s09 | 503 | 500

3 40 0 714 | 625 0 569 | 53D | 500 | 4B4 | 4TD ¢ 450 | 450 | 442 | 436 | 429 | 423 | 4

4 T | 642 | 560 | S04 | 460 | 441 | 422 ' A | 3494 | 3HS | 37RO L3TL | 36T | 362 | 3SR

# 1| 100 | w20 | 852 | B00 | 755 | 722 | 605 | 673 | 655 | 642 | 630 | 623 | 615 | 610 | 605
2 L2000 795 | 714 | el | 520 | 590 | 5700 552 | 540 | 530 | 521 515 | 434 | 430 | 425

3 MB35 T [ 615 | 56l | 521 | 493 AT4 | 459 | 48R | 439 | 43 | 424 | 420 | 416 | 412

4| 760 | 630 | 548 | 498 | 460 | 430 | 410 | 305 | 3m2 | 374 | 367 | 361 | 356 | 352 | 350

#2 1 LAY | 500 | 836 | TR4 | 48 | TH4 | GHB | 665 | 640 | 635 | 625 | 616 | 609 | 602 | 39W
2 | 820 | JTB2 | 689 | 639 | 5% | 5700 | 548 | 531 | 518 | 508 | 500 | 494 | 489 | 4834 | 480

3 ) B20 | 6B | 60 | 544 | S05 | 479 | 460 | 445 | 433 | 424 | 417 | 410 | 405 | 400 ! 365

4 TG | G222 | 530 | AB4 | 445 | 405 | 3% | J3H2Z | 370 | 36l LA53 | 348 | 342 | 338 | 3534

#1 1 100 | 905 | 827 | 77T | LT 0 697 | 670 | 645 | 626 | 610 | 598 | 588 | 579 | 571 | 568
2 ] 20| LTI | 6RL | 620 | 500 | 560 | 538 | 510 | 502 | 400 | 40 | 471 | 462 | 458 | 450

3 BI6 | 6R) | SBR[ 532 | 49T | 469 | 448 | 432 | 18 | 407 | 39T | 389 | 382 | 378 | ATD

4 JTRS | 605 | 524 | 471 | 435 | 410 | 390 | 376 | 364 | 353 | 347 | 340 | 333 ] 28 A

1Al 1 AN | 904 | B2S | TTS | 729 | 695 | 66E | 643 | 624 | 609 | 59T | SKT | STR | 570 | 564
2 A2 | LTeS | ATL | 619 | J5HO | 549 ) 52T | 509 | 494 [ 481 | 471 | 462 | 453 | 446 | 440

3 GBI | 671 | SRL | 525 | 488 | 460 | 440 | 423 | 409 | 398 | 3BT | 379 | 372 | 365 | L350

4 T3 | 604 | 518 | A | A3 | 40a | 3RS | aT72 | 50 1 340 i A0 | 335 | 329 | 324 | 320
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Table 13-9—F: Grouping adjustment factor for 5001-35 000V 3/C, or triplexed

cables In duct banks (no spare ducts, nonmetallic conduits of 5 in

with center-to-center spacing of 7.5 in) (Continued)

No, Number of columns
Cable | "¢ i
e 1] ' | i
® vows | 1 | 2 | 3| 4| s | 6| 7|89 |10 i1 s
20 1 | 100|904 B3 | 773 | 728 | 694 | 668 | 643 | 624 | 600 | 58D | 597 | 587 | 578 | 50
2 | o903 | 761 | e67 | B12 | 573 | Sez | 520 | 500 | 488 | 475 | 463 | 455 [ 448 | 441 | 434
3 B00 | 667 | 57a | 520 | 482 | 454, | 433 | 48 | 402 | 391 | 382 | 374 | 367 | 360D | 353
a | 722 | 597 | 511 | 460 | 425 | 400 | 380 | 365 | 353 | 343 | 335 | G290 | 322 | 7 | 2
30 1 | 1oo| ses | 814 | 765 | 722 | 690 | 661 | 637 | 618 | 602 | 590 | 58D | 571 | 563 | 556
s | .mom ! 752 | e6d | 600 | 570 | 530 | 451 | 408 | a83 | 471 | 461 | 451 | 443 | 437 | 429
3 Bz | 664 | 572 | 514 | AT | 451 | 430 | 414 | 399 | 388 | 379 | 371 | 364 | 357 50
4 | 70| %03 | s08 | 456 | 421 | 39s | 377 | 382 | 350 | 340 | 332 | 327 | 320 | 314 | 310
410 1 | oo | ses | Bt | 762 | 717 | 682 | 653 | 631 | 612 | 597 | 585 | 574 | 566 | 558 | 550
2 B96 | 743 ) 656 | 603 | 565 | 536 | 513 | 4096 | 480 | 448 | 450 | 440 1 44) | 434 | 427
3 795 | 656 | 564 | 513 | 474 | 447 | 427 | 400 | 307 | 2836 | 37T | 369 | 362 | 355 | 349
4 | 71| 584 | s02 | 450 | 417 | 392 | 374 | 359 | 348 | 238 | 329 | 324 | 317 | 311 | 307
250 1 100 | 892 | 811 | 762 | 75 | 679 | 645 | 620 | 600 | 583 | 5T2 | S64 | 557 | 552 | S50
2 BAS [ 741 | 654 | 594 | 552 | 523 | SO0 | 4R2 | 460 | 457 | 447 | 438 | 430 | 422 | 416
3 | 785 ) 654 | 559 | 498 | 459 | 420 | 408 | 388 | 373 | 261 | 351 | 342 [ 335 | 328 | 321
4 o1 | 580 | 500 | 448 | 414 | 285 | 365 | 348 | 332 | 321 ) 311 | 302 | 295 | 28R | .I2H)
350 1 | 100 890 | 807 | 754 | 00 | 661 | 634 | 609 | 589 | 572 | S61 | 552 | S48 | 542 | 540
2 |72 .7 | 641 | 580 | 538 | 510 | 488 | 470 | 455 | 443 | 432 | 423 | 415 | 408 | 400
3 VT2 | 641 | 550 | 492 | 451 | 420 | 396 | 377 | 362 | 350 | 340 | 331 | 323 | 316 | 310
4 JGHL | 572 | a0 | 440 | 402 | 375 | 354 0 337 | 322 | 3 | 300 | 292 | 285 | 278 ] 271
S0 1 | 100 | 885 | B00 | 745 | 692 | 650 | 620 | 593 | 573 | 550 | 548 | 539 | 533 | 529 | 516
2 B2 | 728 | 634 | 572 | 530 | 502 | 48D | 462 | 447 | 435 | 425 | 415 | 407 | 400 | 391
3 TES | 634 | 542 | 4RI | 446 ) 415 | 391 | AT | 358 ] 6 | 335 | 32T | 209 | 311 | 305
4 | 676 | 574 | 497 | 444 | 409 | 385 | 367 | 353 | 342 | 333 | 326 | 319 | 15 | 311 | 308
T50 1 1,000 | &B79 | 790 | 780 | HLEZ | 647 a1% | 580 | 570 | 556 | 545 | 536 | 530 | 524 | 520
2 AB50 | om0 | 522 | 560 | 520 ) 490 | 465 | 450 | 436 | 424 | 412 | 402 | 394 | B8 | 381
3 55 | 622 | 530 | 479 | 441 | 410 | 387 | 368 | 352 | 341 ) 331 | 322 | 314 | 307 | 300
s | 671 | 560 | 480 | 430 | 392 | g66 | 345 | 328 | 4 | 302 | 292 | 284 | 277 | 270 | 263
1000 1 1.00 ¢ B73 | 7RG | J730 | 6RO | 642 | 609 | SE2 | 562 | 548 | 537 | 528 | 511 | 516 | 512
2 B44 1 705 | 604 | 554 ) 514 | 48S | 463 | 445 | 430 | 418 | 406 | 397 | 390 | 383 | AT6
3 |.745 | 614 | 523 | 472 | 434 | 403 | 381 | 363 | 348 | 337 [ 327 | 318 | 309 | 301 | 294
4 A6 | 552 | 473 | 422 j 3RS | 350 33K | 321 | 07 | 295 | 28BS | 2TR | 270 | 263 | 256

Grouping adjustment factor directly buried conductors
some directly buried conductor installations the use of the details shown in th&lEC-2023
(Figure 310.60 Cable Installation dimensions for Use with table 3107 trough Table
310.86) is not applicable. When a different layout of buried conductors is required, the
adjustment factors defined in IEEEStd.399 applied to the installation Detail 5 of the
ampacity tables, can provide the ampacity required for layouts up to 2 rows to 12
columns. This adjustment factor is used to comply with the recommendations of section
13.4.3 of IEEEStd.399 which states:

[ DWeINI YeGRUNDWET Tet g

. It is very common that for
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isolated cables. The increase in the operating temperature is due to the presence of other
cables in the group which act as heat sourcesTherefore, the amount of interference
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temperature rise from other cables depends on the separation of the cables and the
tel I YeUT RUNDWG VT RE Ow

For directly buried conductors, the Sizer Electric software considers the adjustment
factor according to the number of layers andhe number of horizontal cables using the
table below (extracted from 399 IEEE Std.):

Table 13-10—F,: Grouping adjustment factor for directly buried 3/C,
or triplexed cables (7.5 in horizontal and 10 in
center-to-center vertical spacing)

Number - Number of herizontal cables

of layers 1 2 3 4 6 9 12
1 1.0 0.82 0.70 0.63 .56 0.51 0.49
2 081 | 062 0.53 0.48 0.41 — —

Table 13-11—F,: Grouping adjustment factor for directly buried 1/C,
or triplexed cables (7.5 in horizontal and 10 in
center-to-center vertical spacing)

Number of MNumber of horizontal cables B
la ———— e -
i 3 6 ! 9 12
1 1.0 0.79 ' 0.71 0.68
2 0.73 0.58 _ _
Example: 0.88 Validation: 0.0<Value¢ 1.0

Air

Adjustment Factor Air: Is the adjustment that should be applied to the conductor
ampacity, by the installation conditions in air or to meet use requirements.

| Example: | 0.77 | Validation: | 0.0<Value¢ 1.0 |
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Messenger

Messenger Adjustment Factor: Is the adjustment to be applied in the conductors
ampacity, by the installation conditions or to meet user needs.

|Example  [0.77 | Validation: | 0.0<Value¢ 1.0 |

Material Type: This fieldshould provide the material of the conduit, duct or cable tray to
be used, and in the case of a system with conduit and cabl&ay (Both), the user will
provide the data of the material which predominates for the twanstallation materials. 4
types of materials are defined forcalculation, steel (S), aluminum (A) and PVC (PFRP
Material information is used for determining the circuit reactance affected by surrounding
magnetic or nonmagnetic materials

| Example | Steel | Validation: | Steel, Aluminum, PVC, FRP oConcrete |

Cable Type: In this field you should capturethe type of conductor tobe used. These are
defined according to the generic definitionsfor ducts, conduits and cable traysin the
Mexican Official Standard NOM001-SEDE2012 andNEC-2023.

Single-conductor, Single-conductor -
armored, Single conductor triplexed
Multiconductor, Armored-
Multiconductor , Bare.

Example Single conductor Validation:

Terminals Max. Temp.: This field is used to define the maximum temperature of system
connectors or terminals. It is important to clarify that this temperature will be used for the
determination of the® Y U1 2 thapfyatity when it is defined with a different value from
the conductor maximum operating temperature. This complies with the statements of
section 110-14 of theNEC-2023.

110.14 Electrical Connections. Because of different characteristics of dissimilar metals, devices
such as pressure terminal or pressure splicing connectors and soldering lugs shall be identified for
the material of the conductor and shall be properly installed and used. Conductors of dsimilar
metals shall not be intermixed in a terminal or splicing connector where physical contact occurs
between dissimilar conductors (such as copper and aluminum, copper and coppeclad aluminum,
or aluminum and copperclad aluminum), unless the device is identified for the purpose and
conditions of use. Materials such as solder, fluxes, inhibitors, and compounds, where employed,
shall be suitable for use and shall be of a type that will not adversely affect the conductors,
installation, or equipment. Connectors and terminals for conductors more finely stranded than Class
B and Class C stranding as shown in Chapter 9, Table 10, shall be identified for #pecific conductor
class or classes.
(A) Terminals. Connection of conductors to terminal parts shall ensure a thoroughly good
connection without damaging the conductors and shall be made by means of pressure
connectors (including setscrew type), solder lugs, or splices to flexible leads. Connection by
means of wire-binding screws or studs and nuts that have upturned lugs or the equivalent shall
be permitted for 10 AWG or smaller conductors. Terminals for more than one conductor and
terminals used to connect aluminum shall be so identified.
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(B) Splices. Conductors shall be spliced or joined with splicing devices identified for the use or by
brazing, welding, or soldering with a fusible metal or alloy. Soldered splices shall first be spliced
or joined so as to be mechanically and electrically secure withousolder and then be soldered.
All splices and joints and the free ends of conductors shall be covered with an insulation
equivalent to that of the conductors or with an identified insulating device.
Wire connectors or splicing means installed on conductors for direct burial shall be listed for such
use.
(C) Temperature Limitations. The temperature rating associated with the ampacity of a
conductor shall be selected andcoordinated so as not to exceed the lowest temperature rating
of any connected termination, conductor, or device. Conductors with temperature ratings higher
than specified for terminations shall be permitted to be used for ampacity adjustment, correction,
or both.
(1) Equipment Provisions. The determination of termination provisions of equipment shall be based
on 110.14(C)(1)(a) or (C)(1)(b). Unless the equipment is listed and marked otherwise, conductor
ampacities used in determining equipment termination provisions shall be based on Table
310.15(B)(16) as appropriately modified by 310.15(B)(7).
(a) Termination provisions of equipment for circuits rated 100 amperes or less, or marked for 14
AWG through 1 AWG conductors, shall be used only for one of the following:
(1) Conductors rated 60°C (140°F).
(2) Conductors with higher temperature ratings, provided the ampacity of such conductors is
determined based on the 60°C (140°F) ampacity of the conductor size used.
(3) Conductors with highetemperature ratings if the equipment is listed and identified for use
with such conductors.
(4) For motors marked with design letters B, C, or D, conductors having an insulation rating of
75°C (167°F) or higher shall be permitted to be useprovided the ampacity of such conductors
does not exceed the 75°C (167°F)
ampacity.
(b) Termination provisions of equipment for circuits rated over 100 amperes, or marked for
conductors larger than 1 AWG, shall be used only for one of the following:
(1) Conductors rated 75°C (167°F)
(2) Conductors with higher temperature ratings, provided the ampacity of such conductors does
not exceed the 75°C (167°F) ampacity of the conductor size used, or up to their ampacity if the
equipment is listed and identified
for use with such conductors
(2) Separate Connector Provisions. Separately installed pressure connectors shall be used with
conductors at the ampacities not exceeding the ampacity at the listed and identified temperature
rating of the connector.
Informational Note: With respect to 110.14(C)(1) and (C)(2), equipment markings or listing
information may additionally restrict the sizing and temperature ratings of connected conductors.
(D) Installation. Where a tightening torque is indicated as a numeric value on equipment or in
installation instructions provided by the manufacturer, a calibrated torque tool shall be used to
achieve the indicated torque value, unless the equipment manufacturer has providk installation
instructions for an alternative method of achieving the required torque.

|Example. |60 C | validation:  [60,75,90,105,150,200 C |

Insulation level: In this field the insulation level applicable to the conductor should be
selected from the list. The value defined will be used to complete the conductor
specification. The insulation levelshould be defined in accordance with the references in
Table 316104 (e):
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JA00 Percent Insulation Level. Cables in this category shall be permitted to be applied where the
system is provided with relay protection such that ground faults will be cleared as rapidly as
possible but, in any case, within 1 minute. Whilehese cables are applicable to the great majority

of cable installations that are on grounded systems, they shall be permitted to be used also on
other systems for which the application of cables is acceptable, provided the above clearing
requirements are met in completely deenergizing the faulted sectim.

133 Percent Insulation Level. This insulation level corresponds to that formerly designated for
ungrounded systems. Cables in this category shall be permitted to be applied in situations where
the clearing time requirements of the 100 percent level category cannot be met and yet theise
adequate assurance that the faulted section will be deenergized in a time not exceeding 1 hour.
Also, they shall be permitted to be used in 100 percent insulation level applications where
additional insulation is desirable.

173 Percent Insulation Level. Cables in this category shall be permitted to be applied under all
of the following conditions:

(1) In industrial establishments where the conditions of maintenance and supervision ensure
that only qualified persons service the installation

(2) Where the fault clearing time requirements of the 133 percent level category cannot be met
(3) Where an orderly shutdown is essential to protect equipment and personnel

(4) There is adequate assurance that the faulted section will be denergized in an orderly
shutdown

Also, cables with this insulation thickness shall be permitted to be used in 100 or 133 percent
insulation level applications where additional insulation strength is desirablen

[ Example: [133% [ validation: 100, 133,173% |

Voltage drop: This field shall indicate the maximum voltage drop thashould have the
selected conductor with the calculated current. The calculation of the voltage drop will
be performed from the method described below

Thevoltage drop of a power system can be calculated by selecting the most appropriate
formula to the desired accuracy and if the voltage is known as the end of the load or at the
circuit power source.

Equations to calculate the voltagedrop: In the following equations, the voltages
and voltage drops are phase to neutral. To calculate the voltage drop line to neutral
of a three-phase system, you should multiply the voltage drop line to neutral by the
square root of three. In the United Statesfor single-phase systems, the voltage
drop from line to line, is obtained by multiplying the voltage drop line to neutral by
2.

Under certain conditions, you can get a result with a negative sign with the
following formulas. In such cases the result should be interpreted as evidence that
the load voltage is greater than the source voltage. However, these cases will be
rare since the vast majority of systems will load voltages that are less than the
supply voltages. The nomenclature used in the formulas are as follows:
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E Voltage drop line to neutral.

Es Voltage line to neutral at the source side.
Er Line to neutral voltage at the load end.

q Angle whichcosine is the loadpower factor

I Line current.

R Circuit resistance in ohms.
Circuit reactance in ohms (By convention, the inductive reactance ipositive,
X and the capacitive reactance is negative).
Cosq Power factor load in decimals.
Senq Reactive load factorin decimal (By convention, sim is positive and for loads with

leading power factor)

The following formulas are accurate, iEris known:
1
E= [(Er* cogy +1* R +(Er* sengy+1 * X)2]5 - Er
If Esis known:

1

E=Es+|*R*cosg+1* X*seng- [Esz- (I* X *cosg- | * R* serr])z]5
For practical purposes, the following approximate formula is of sufficient accuracy
E =1 *(R*cosg + X * serg)

Sizer Electric calculates the voltage drop expressed in percent using the following
eqguations:

For three-phase circuits:

J3* L*geCI:ng* (R* cosy + X * sery)

% = Sl
V*10
For singlephase circuits:
ox Lxaln O (R* cogg + X * semy)
0 = cCF =+
V*10
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Where:
Voltage drop in Percent.
e%
Conductor length [m].
L
Rated current. [Amp.]
I'n
Number of conductors per phase
CF
Resistance [Ohms/ Km].
R
Reactance [Ohms/ Km].
X
Vv System Voltage [Volts].
q Phase shift angle between the voltage and current.
cosq Power factor

In the phasor diagram you can see the approximate formula is accuragnough for most

applications.

Error

In practical cases the angle between Es and Er is small and approaches zero when the
power factor of the load approaches the feethg system power factor

For circuits with voltages below 600 V, the voltagdrop of a circuit should be in the range
of 0 to 5% according to the provisions afections 215-2 (a) Note 3 and 21€19 (a)(1) note

4 as follows:

b= N (ANE)(b)

Informational Note No. 2: Conductors for feeders, as defined in Article 100, sized to prevent a voltage drop
exceeding 3 percent at the farthest outlet of power, heating, and lighting loadsr combinations of such loads,
and where the maximum total voltage drop on both feeders and branch circuits to the farthest outlet does not
exceed 5 percent, will provide reasonable efficiency
of operation.

=]SIZER
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210.19(A)(1)

Informational Note No. 4: Conductors for branch circuits as defined in Article 100, sized tprevent a voltage

drop exceeding 3 percent at the farthest outlet of power, heating, and lighting loads, or combinations of such
loads, and where the maximum total voltage drop on both feeders and branch circuits to the farthest outlet

does not exceed 5 pecent, provide reasonable efficiency of operation. See Informational Note No. 2 of
SNPKZb bbNbWnY!I W2Y0aqeDIWN I YGWYUWnWIT I WHYUT e HqVYI | 1Ow

Extracted from National Electrical Code® NFPA 70&dition 2023
by National Fire Protection Association, pp. 7819 and pp70-61

Example: 3.0 Validation: 0.0<Value¢5.0

Conductor short circuit withstand capacity

During the selection of the conductorsize, you may include a calculation by thermal
stresses during short conditions to comply with the provisions of section 1140 of the
NEC-2023and Official Mexican Standard NOMI0O1-SEDE2012

ANNMIONMILY RI He R q WGiréuiE Qdrrént) Rikingdll4hd &theq Characteristics.  The overcurrent
protective devices, the total impedance, the equipment shoricircuit current ratings, and other characteristics
of the circuit to be protected shall be selected and coordinated to permit the circuit protective devices
used to clear a fault to do so without extensive damage to the electrical equipment of the circuit.  This fault
shall be assumed to be either between two or more of the circutonductors or between any circuit conductor
and the equipment grounding conductor(s) permitted in 250.118. Listed equipment applied in accordance with
q6 DRI WiRt qRUNDUWY ¢t WANWHYUY RT I UT WY WG WUqags W e R 1A
Extracted from National Electrical Code® NFPA 70Rdition 2023
by National Fire Protection Association, pp. 719 and pp-70-44

This process is optional for low voltage circuits but mandatory for medium voltage
circuits. By selecting the check box or clicking the $oints button the following capture
window is displayed.

Short-circuit curent; 2300 % | KAmp.
Fault tirne: 3.00 = Cycles =
Fax. Inst. temp. rise: 250 T

Decreaze short circuit current by the effect of conductar
under test [Resistance and Reactance]

| Ok || X Cancel |
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Short circuit current: Is the value of short circuit current that occurs during a fault in the

connection point of the equipment. It can be considered the value of the current closest
to the equipment bus. Thebus current is diminished by the resistance and reactance of

the conductor and the dissipation time of the failure. This value shall be expressed in kilo
Amperes.

Example 220.0 Validation: 0.0<Value<10000.0

Fault time: Is the time it takesfor the protection device to open the circuit to release the
fault. This is also the time that the conductorshould withstand the short circuit current.
This time is important in the selection of a conductor by thermal stresses during short
circuit, since a very large time leads to a larger conductor size. $hould be expressed in
cycles considering a 60 Hz frequency.

Example: 3.0 Validation: 0.0<Value<10.0

Maximum Instantaneous temperature rise: All conductors with insulation may be
subjected to a higher temperature than the operation for a short time without experiencing
early aging or insulation damage. Thisemperature is called maximum instantaneous
temperature elevation. This temperature is used to calculate the conductor size (area)
required not to exceed themaximum instantaneous temperature rise in the conductor
insulation.

|Example  [3.0 | Validation: | 75.0 ¢ Value ¢ 200.0 |

Decrease the short circuit current by the conductor size effect: Usually during the
development of a short circuit study no analysis of the fault current is performed at the
conductor end close to the load. This short circuit current represents the faulturrent
flowing through the conductor. Therefore, Sizer Electric consider the alternative to
calculate the fault current at the end of the conductor applying the per unit calculation
method (1 MVA base) and considering the values of the selected conductor resistance
and reactance as follows:
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Source

SC Fault current fram

the 5C study
* Iscy

Conductor

Attenuated current

+ Isca by the conductor

resistance and
reactance effect
Load
1
Z System P.U. =
MVA SC
Z System

Z conductorp.U. =Z[D—hrr;5]
kV

Z Conductor

Fault
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/ Equivalent = Z System P.U. + Z conductorP.U.

Z Equivalent

Fault

Important Notes :

1. Because the calculating method used to determine the decrease of the fault current
that will support the conductor is Per Unit (PU), the useshould provide the value of the
fault current that occurs in time captured in the text box "fault time". Thiss because in
the p.u. calculating method is not considered the decrease the short circuit current in
time by the effect of the change in system impedances.

2. The value of the Base Power considered for calculating in p.u. is 1 MVA.

3. The impedance is calculated iteratively for eaclsonductor size considered in selecting
the minimum area required by thermal stresses.

4. If the value of the fault current provided in the "short circuit current” field is the
value of the fault current at the end of the conductor . You should NOT select the
check box because the impedance effect of the conductor in the short circuit current
would be doubled .

Source

If the fault value provided is the
value of the current in the
circuit load end, you should

NOT check the check box.
Conductor

b

Load

Example Verified Validation: Checked orUnchecked
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Refer to guidelines of section 2402 (b) in the case of branches or branches considered
as feeders for the calculation

240.92 Location in Circuit. An overcurrent device shall be connected in each ungrounded circuit conductor
as required in240.92(A) through (E).

(B) Feeder Taps.For feeder taps specified in 240.21(B)(2), (B)(3), and (B)(4), the tap conductors shall be
permitted to be sized in accordance with Table 240.92(B).

Table 240.92(B) Tap Conductor ShortCircuit Current Ratings

Tap conductors are considered to be protected under shortcircuit
conditions when their short-circuit temperature limit is not
exceeded. Conductor heating under shortcircuit conditions is
determined by (1) or (2):

(1) Shori-Circugt Formula for Cofyper Conductors

(I3/A%)1=0.029T logy, [(T,+254) /(T + 234)]

(2) Shori-Circugt Formula for Alumanum Conrductors

(I%/A%)1=0.0125 logy [( Te+228) /(T + 228)]

where:

I'=shortcircuit current in amperes

A= conductor area in circular mils

{ = time of short circuit in seconds (for imes less than or equal to
10 seconds)

Ty = initial conductor temperature in degrees Celsius

T'5 = final conductor temperature in degrees Celsins

Copper conductor with paper, rubber, varnished cloth insulation,
Ty =200

Copper conductor with thermoplastic insulation, T'5= 150

Copper conductor with cross-linked polyethylene insulation,

T3 =250
Copper conductor with ethylene propylene rubber insulation,
Ty =250

Aluminum conductor with paper, rubber, varnished cloth
imsulation, Ty =200

Aluminum conductor with thermoplastic insulation, T =150

Aluminum conductor with cross-linked polyethylene insulation,
T3 =250

Aluminum conductor with ethylene propylene rubber insulation,
Ty =250

Extracted from National Electrical Code® NFPA 70&dition 2023
by National Fire Protection Association, pp. 7819 and pp-70-102
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Equipment GroundingConductor (EGC)

In this check box should be defined whether is required the equpment grounding
conductor. If necessary, consult or edit this information youshould select the 3-points
button (...), located on one side of this box, which shows the EGC capture window.

Fratection Type: Themomagnetic breaker
Frame: 250 3| Amp

Setting: 175 Arnp,

| & 0Ok || annceI|

In the event that the EGC is required yoshould indicate the type of protection, frame or
size of the fuse holder and Setting of th&hort circuit instantaneous protective device or
fuse capacity in the capture window that appears when you select this check box.

Type of protection: You should indicate the type ofprotective device used for circuit
protection. This type of device and its operating curve depends on the nominal value and
the frame or the fuse to be used for the equipment. The program has a library with typical
setting values and frames for certain types of mots. However, these values shall be
modified to meet the results of the coordination study

Thermomagnetic breaker Magnetic
breaker orFuse

Example Thermomagnetic breaker Validation:

Frame / Fuse holder: The value of the rated current of the device iAmperes.

Example 250.0 Validation: 0.0<Value<10000.0

Setting / Fuse: Thesetting value of the protection device in Amperes or fuse capacity in
amperes. This value will be used to select the size of thequipment groundingconductor
according to requirements of section 250.122as follows:

m250.122 Size of Equipment Grounding Conductors.
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(A) General. Copper, aluminum, or copperclad aluminum equipment grounding conductors of the wire type
shall not be smaller than shown in Table 250.122, but in no case shall theéye required to be larger than the
circuit conductors supplying the equipment. Where a cable tray, a raceway, or a cable armar sheath is used
as the equipment grounding conductor, agprovided in 250.118 and 250.134(A), it shall comply witt50.4(A)(5)
or (B)(4).Equipment grounding conductors shall be permitted to besectioned within a multiconductor cable,
provided the combined circular mil area complies with Table 250.122.

(B) Increased in Size. Where ungrounded conductors areincreased in size from the minimum size that has
sufficient ampacity for the intended installation, wire-type equipmentgrounding conductors, where installed,
shall be increased insize proportionately, according to the circular mil area of theingrounded conductors.
(C) Multiple Circuits. Where a single equipment groundingonductor is run with multiple circuits in the same
raceway, cable, or cable tray, it shall be sized for the largest overcurrerttevice protecting conductors in the
raceway, cable, or cabletray. Equipment grounding conductors installed in cable traysshall meet the
minimum requirements of 392.10(B)(1)(c).

(D) Motor Circuits. Equipment grounding conductors formotor circuits shall be sized in accordance with
(D)(1) or(D)(2).

(1) General. The equipment grounding conductor size shalhot be smaller than determined by 250.122(A)
based on therating of the branchcircuit short-circuit and ground-fault protective device.

(2) Instantaneous-Trip Circuit Breaker and Motor Short -Circuit Protector. Where the overcurrent device is
an instantaneoustrip circuit breaker or a motorshort-circuit protector, the equipment grounding conductor
shall be sized not smallerthan that given by 250.122(A) using the maximum permittedting of a dual element
time-delay fuse selected for branchcircuit short-circuit and ground-fault protection in accordance with
430.52(C)(1), Exception No. 1.

Table 250.122 Minimum Size Equipment Grounding
Conductors for Grounding Raceway and Equipment b

Rating or Setting of Size (AWG or kemil)
Automatic Overcurrent
Device in Circuit Ahead

of Equipment, Conduit, etc., Alumioum or
Not Exceeding Copper-Clad
{Amperes) Copper Aluminum®

15 14 12

20 12 10

60 10 B

100 B 6
200 & 4
300 4 2
400 3 1
500 2 1/0
600 1 2/0
800 1/0 3/0
1000 2/0 4/0
1200 3/0 250
1600 4,/0 250
2000 250 400
2500 250 600
2000 400 600
4000 500 750
5000 T00 1200
G000 800 1200

Extracted from National Electrical Code® NFPA 70&dition 2023
by National Fire ProtectionAssociation, pp. 7049 and pp70-123, 70124 and 70125

Example:

250.0

Validation:

0.0<Value<10000.0

Final information:

different status:

:';SIZER

During the project stages the information used pasghrough two
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1 Preliminary Status . When the information is obtained from equipment catalogs or
standard information not confirmed by the supplier. During thisstage of
information conductors and associated equipment should be selected according
to the most critical conditions that may arise or taking into account information
from recognized institutions.

1 Final status. When the equipment has been acquired, you can be sure that the
information about the equipment is reliable data for the selection of equipment
and circuits.

Because of the different project status of the project, this check box defines if the
information is final (FINAL = True) or is still preliminary (PROVISIONAL = False).

Example: False Validation: Checked / Unchecked

Observations: This field isused to store information that is not necessarily technical but
required to control circuit administration.

Example: Verify circuit length on site Validation: Up to 200 characters

Conductor Shield grounding

The shields grounded on one end in conductors carrying alternating current generate
induced voltage in the ungrounded end. A maximum voltage of 25 V is the commonly
accepted limit under normal operating conditions. TheSizer Electricsoftware calculates
the maximum voltage induced at the end of a conductor grounded at one end only. The
calculation is performed using the recommendations of IEEBGtd.525, section 6.2.5. To do
this, Sizer Electricis assisted by the following capture window.
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Inztallation O etail: Dretail | I
One Phase
Diztance from center of conds (5] 4.00

Shield Type: Owerlapped helical copper tape

ki aw. woltage allowed in the shield: 50.00

| «’Dk | |annceI|

Where:

Installation Detail: Allows you to select the installation conditions of the circuit that will
be used toselect the formula to be applied incalculating the induced voltage. Details are
6 according to Table 1 Formulas for calculating induced shielding voltages and shield
losses for singleconductor cables" from IEEE Std.525. As can be appreciated,the
installation details can be:

Cable il I 1L 1 v v VI
Arrangement One Phase Equilateral Rectangular Flat Two Circuit Two Circuit
Number
Diagram |-—S ? 5 S+5>| S
®|® teo o (@ oo ® oto © o
o[ Fesd s

| Example [ Detail | | Validation: | Detail | toVI |

Distance between conductors: Is the distance measured between centers of
conductors of different phases in centimeters.

| Example |12 | Validation: | 0 t0200 cm |

Shield Type: Describe the type of conductor shield. This value is used only as a
description for the report.

| Example [ Helicoidal | Validation: | Only options in the list |
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Maximum shield voltage: The maximum permissible value at theingroundedend ofthe
shield. This value can range from 1V. to 50vaximum.

|[Example  [50V. | Validation: [0t050 V. |

According to section 6.2.50f the IEEEStd. 525 the value of the mutual reactance
according to the following formulasis calculated neglecting proximity losses to practical
purposes:

X, = 21:;‘(0.1404 log FS- uf.’!fft]

e

i

27f(0.1404 log 2) nQU/ft

b = 2mf(0.1404 log,,5)pQUft

_ P
* 8r t

I

nQ/ft
Where:

is the mutual inductance of shield and conductor (LCV/ft)

is the mutual inductance correction factors (U€/ft)

is the micro-ohm—&Q X 1076

is the resistance of shield (U€)/ft)

is the thickness of metal tapes used for shielding (inches)

is the frequency (Hertz)

is the spacing between center of cables (inches)

is the mean radius of shield (inches)

is the apparent resistivity of shield in Q-cmil/ft at operating temperature (assumed 50° C). This
includes allowance for the spiraling of the tapes or wires

T XSty £ e
S hag

According to theH# Y UT 2 Hropt¥llation detail the value of the induced voltage at the
ungrounded end of the conductor is calculated using the formulas in Table 1 Formulas for
calculating induced shielding voltages and shield losses for singkeonductor cables" of
IEEE Std525.

Induced Shield Voltage-Shields Open Circuited (multiplj( by 10-8 to obtain V/ft)
I I | 11 v v : Vi
One Phase Equilateral | Rectangular Flat Two Circuit |  Two Circuit
Cable—ﬁ} IX IX I ay |1 AR by? 1 | b2
Cone — & : e 5T | (oo 33| yor (o3
Cable — B |
. IX,, = Xy X, | X, I (xf g) 1 (XM-'- g)

Note that the formulas are defined for use imperial dimensions. Therefore, the Sizer

Electric applies formulas converting conductor values to English system and finall
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converting the value of the induced voltage to the international system. This information

is presented in the report of the induced voltage and to calculate the maximum grounding
distance.

The calculated voltage is the value of the voltage induceat the end of the conductor if it
is not grounded. However, when it is necessary to know the maximum grounding for the
shield to not exceed the value of the maximum allowable voltage the following algorithm
Is applied:

Grounding distance = (Induced voltage in shield * Circuit Length)/
(Maximum voltage allowed)

Additional Data

In the Additional Data tab, you can find 3customizable fields for free use as well as the
control to assign a specific color for eachcircuit conductor .

Circuit Data | Additional Data | Results | Specification | Technical Repart

Dirawing:
01-TECH REPORT-M

LI

Circuit Conductor(z] color:

Region:
WwAREHOUSE

4k

Conductor Alias:
02 I1C5.01M.CSLCES. WH-STD-0345

L1

Obzervations:

= Previous Mt == ) j"ﬁi Calculate o Ok X Cancel

Custom fields If the name of these fields has not been defined in the Standards section,
3 fields with the legends "Additional field" no.1 to 3 will appear. These fields are provided
so that the user can capture additional information for a better reference of the citat or

to relate manually or automatically the information of the reports or Excel exported files
with other documents of the process. See the process for naming the fields in the
Standardssection. The fields shown are presented as a list. This list idléid with the data
previously captured in this field in order to facilitate the capture process. Fill in the fields
manually or select an item from the list.

| Example | Drawing2234-0033-48 | Validation: | Text up to25 characters |
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Conductor color: In this option it is possible to define thecolor of the conductors for each
phase, as well as thecolor for the grounded conductor (Neutral) and for theequipment
grounding conductor. The color will be used to integrate the specification of the
multiconductor or each conductor of the circuit and later it will be used to group the
conductors with the same specification, including thecolor to generate abill of materials
for the project (SeeConductor Summarysection).

In the case ofsingle conductors, a control with 8 boxes will beshown: 6 to define the
colors of the phase conductors (The phases identified with an apostrophe {3 used for
split phase connections in delta orWye systems with central derivations), One to define
the color of the Neutral and one more to define thecolor of the equipment grounding
conductor. To modify theconductor color, select the corresponding box anctlick the left
button to display the menu with thecolor options. Thecolors initially shown will be those
assigned inGeneral Data for the type of load. When thecolors of the circuit are modified,
these will be used for the integration of the circuit specification.

Circuit Conductor]z] colar:

Black
ﬂh s
Gray

In the case of multiconductor only thecolor options for the phases, neutral and grounding
will be presented. Multiconductor colors can only be black or icombination: Black, Red,
Blue for the phases and neutral in white. This restriction is due to the conductor
manufacturing process.

Circuit Conductar(z] calar:

Phaze | —

Black
Black+Red+Blue+White

Meutral

For control circuits, a list of references to the color tables defined in the ICEA standaf
58-679-1998 is presented. These tables define the color for control circuit conductors.
These tables are used because the color combination is very broad. The tables of this
standard can be found in more detail in the program help files.
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Cirzuit Conductar]z] colar;

Cadigo Color ICEA;

Table 1 =

T able 1
Table 2

Table 3
Table 4

| Example [ Color selection | Validation: | Item from the list

Calculate circuit and conductor selection

Within the Circuit data capture window you can locate a button labeledCalculate to
perform the conductor size selection process and show the results in thesummary tabs
on this window.

| “ﬂ’n Calculate

This button is responsible for a full assessment of the information contained within the
fields and is responsible for starting the conductor selection process.

If all the information is valid, thenthe Results tab is automatically selected and the
conductor selected under the different conditions is shown.So, you can appreciate
conductor size finally selected.

Circit Data | Additional Data | Fesults | Specification | Technical Report

Conductor Size Size Cond. per phaze Change Cond, Size to:
Ampacity 140 1
Mominal voltage drop Wnom [2.7742%) 340 1 ; <
Starting voltage drop ' start [13.1992%) 30 1 Size: =
Short-circuit . 30 1 ) e iz [
Eqgrnt. grounding Cond. 4 1
Final Selection 340 1
Suggested conduit size [mmdin] 1CxPh 41.0/1.50 9425 %

Errars and

Warnings:
| 4 Previous | | Mest = | |®| |ji*¥ Calculate| | &7 Ok | | X Cancel |

In the results tab is a window where you can see the warnings and errors found during the
process of calculation for some inconsistent data or warnings may occur for some criteria
that have been considered by the program according to the required standardsulting in

a conductor oversizing
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A list containing the conductor size and number of conductors per phase that meet the
requirements of ampacity, nominal voltage drop, voltage drop during motor starting
conditions and short circuit conductor size is shown in this tab. If you calculate the
conductor size under short circuit conditions this conductor sizewill also appear.

End UserConductorssSize:Selection

Sometimes due to the availability of materials, it is necessary to install a different
conductor size from the selected by SizeElectric and may have an arrayof different
conductors per phase.

For these conditions the program has the option to indicatea different conductor size
and a different number of conductors per phase. In the following section of theResults
tab, you can change them.Sizer Electricwill perform a verification of compliance with
such arrangementand conductor size
User Selection
Size: CxPh:

Phase:

It is important to note that the program validates that the selection made by the user
meets the ampacity, voltage drop and thermal stresses criteriaOtherwise, the program
will inform the deviations usingan error message and the circuit is not processed saving
the circuit data as a circuit with errors.

End UsersSpecificationsSelection

When selecting the conductor size Sizer Electricgenerates an automatic specification of
the circuit according to the type of conductor, size and system voltageThese
specifications can be located in the "Specification" tab.A Specification is an element
that associates overall diameter, weight and full conductor description. All possible
combinations of specifications generated by the program are predefined in the project.
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Circuit Data | Additional Data | Results | Specification | Technical Report

Found Conductor Specification Info User Change

. Multiconductor  CU-3*12-600-XHHW_2-80-100-TC-PWR-MNO5-BLE-PVC j |_

Specification="Matenal. SizeWolage-Inzulation- Op. Temp.- s, Lyl %- Cond. Tepe-Application-Shield-Color-0vwr. Jacket-Motes"

| = Previous | | Mest=i= | |®| |ji'|’a Calculate) | o Ok | | X Cancel |

To change the specification of a circuit conductor, the check boghould be selected, and
a button will appear in theChangecolumn. Pressing this button displays a window where
you can select from the specification catalog the one preferred by the user.

The information associatedwith specifications such as weight and diameter description

will be used for cable trays and conduit sizing for tray type cable. (See chapter 7 for more
details in specifications creation and end user selection)
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Location: Queries | Cable Trays | Capture

To start the capture process for cable trays, conduits and duct$s necessary to have
previously captured the calculation criteria within the General Data option. If these
requirements have not been covered, theCapture option in the Main Menuand the icon
for capture of the toolbar will bedisabled.

By selecting theCapture option, a grid for cable trays and ducts will be presented once
the trays and conduit information is captured the grid will display the information later.

Each line represents information of a cable tray/Conduit section (or view) and each action
taken shall applyonly to selected cable tray or conduit in the grid.

Note that in the tray/Conduit data grid you cannot directly enter or edit information,
because to perform these actions, you need to open a cable try/Conduit data entry
window.
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= 9 —

D X
C  MNombre Tipo Canalizacién Material Porc Llenado Peralte/Recubrimienta Longitud Segmenta Selec Usua Actualizado Espac. | =
W ocro Escalera Acero 100 15.00 1.00 TR - Tramo recto - 2025M-291559.02 225¢em
W ocroz Escalera Aceo 100 15.00 1.00 TR - Tramo recto - 2025-01-29 15:59:02 225 cm
W ocros Escalera Acero 100 15.00 1.00 TR - Tramo recto ~ 202501-29 15:53.02 225 cm
W omcros Escalera Acero 100 15.00 1.00 TR - Tramo recto - 2025-01-29 15:59.02 225 cm
W ocros Escalera Acero 100 15.00 1.00 TR - Tramo recto - 202501-29 15:59.02 225 cm
] ocroe Escalera Acera 100 15.00 1.00 TR - Tramo recto - 2025-01-29 15:59.02 225 cm
& COoNDUIT-O1 Metélico pesado [RMC) Fierno Galvani: 100 Sin recubrimiento 1.00 ~ 2025-01-23 15:53.02
© CONDUIT-02 Metélico pesado [(RMC) Fiero Galvani: 100 Sin recubrimiento 1.00 - 202501-23 15:59.02
&« CONDUIT-03 Metélico pesado [RMC) Fiento Galvani: 100 Sin recubrimiento 1.00 - 202501-28 15:59.02
© CONDUIT-04 Metélico pesado (RMC) Fierro Galvani: 100 Sin recubrimiento 1.00 - 202501-23 15:59.02
@ COMNDUIT-05 Metélico pesado (RMC) Fieno Galvani: 100 Sin recubrimiento 1.00 - 202501-28 15:593.02

6dell 4

Just as in the circuit grid the grid for trays/conduit contains its own menu and toolbar,
which are explained below:

Add: When this option is selected, the data capturevindow fortrays and conduits
is displayed. h it you can register altable trays sections orviewsrequired in your
project, without a limit on the number of trays or conduits.

D Modify: For trays and conduitsdata previously captured, you can modify them
using this option.

: Copy tray / conduit: With this option you can take data from a tray or conduit as
reference to creating a new one. This option is useful when there are trays or
conduits with similar information.

Delete: This option is used to delete a cable tray section or conduit. By using this
process, the pipeline is removed from the systenand itis not possible to recover
it.

. Filter: Often you only need to observe some information thameets specific

criteria during the capture or during analysis of the results, such as observing the
cable trays only or conduits only. Each time you select this option the following
dialog box appears:

<
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Cable Tray:

Cable Tray Type:

0k X Cancel | % Reset

To redefine the fieldsfilter, press thelnitialize button.

Note: Whenever a filter is executed, the universe taken as the group of trays and
conduits contained within the previous filter

Y Restore: This option restores the view on the grid for all the trays armmbnduits
s captured, after performing the filtering action

to the clipboard so that the user can then paste the information to any
spreadsheet or word processor. It ismportant to clarify that when the filter is
active only visible circuits on the grid are copied to the clipboard.

Copy to Clipboard: When selected, data from the trays and conduits are copied

H Customizing columns: When this option is selected a dialogue with all the
columns contained in the grid is displayed, in which you can change the order or
hide them. If you want to observe all the columns in the grid, select the check box
Select all.

¥ Status

) CT/Conduit Tag
¥ Raceway Type
¥ Material

¥ Fill Factor

[¥] Height/Coating
[ Length

[ Segment

[ UserSelec

Select All

| Ok | | X Cancel

=1SIZER
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Exit: Closes the data gridof cable trays andconduits.

The selection process foiCable trays and conduits is integrated by two partslisted below:

1. Conduits and Cable Tray capture
2. Circuit allocation into a tray or conduit previously captured

It isnecessary tofollow the previous two steps in the sequence indicated.

Cable Trays-and Conduits_.Gapiure

The first part of the process is to capture theharacteristics of the cable tray or conduit
through the cable trays and conduit grid. To do this, select th&ueries"option in the main
menu and then select the "Trays and Conduits" of the displayed menu or select the icon

%+
of the toolbar. Following the grid appears as shown in the figure below.

= F 9 =
0 X
R CT/Conduit Tag  Racewap Type Material Fill Factor  Height/Coating Length Segment User Selec  Updated -
W o1cT-m Ladder Steel 100 15.00 1.00 55 - Straight Section -~ 2025012615
W ocrao2 Ladder Steel 100 15.00 1.00 55 - Straight Section - 2025-01-26 15
W 01CT03 Ladder Steel 100 15.00 1.00 55 - Straight Section -~ 2025012615
W 01CT04 Ladder Steel 100 15.00 1.00 55 - Straight Section - 2025-01-26 15
W 01CT05 Ladder Steel 100 15.00 1.00 55 - Straight Section -~ 2025012615
W 01CT08 Ladder Steel 100 15.00 1.00 55 - Straight Section - 2025-01-26 15
& CONDUIT- Figid Metal Conduit [RMC) Galvanized ste 100 W/0 coating 1.00 -~ 2025012615
© CONDUIT-02 Rigid Metal Conduit [RMC) Galvanized ste 100 Wo coating 1.00 - 202501-26 15
© CONDUIT-03 Fiigid Metal Conduit [RMC) Galvanized ste 100 W/o coating 1.00 -~ 2025-01-26 15
©  CONDUIT-D4 Rigid Metal Conduit [RMC) Galvanized ste 100 Wo coating 1.00 - 202501-26 15
© CONDUIT-05 Fiigid Metal Conduit [RMC) Galvanized ste 100 W/o coating 1.00 -~ 2025-01-26 15
‘ v
1of11 4

To add a new tray oconduit should select the "New" icon in the toolbam.

To edit later the information, you should select the corresponding row and once
highlighted you should double-click it. It is also possible to access tray orconduit
information by selecting the corresponding line and pressing th&Edit"icon located in the

Tools menuat the top of this grid
With these steps the capture trays ancconduit window appear. The fieldsprovide most

relevant information of acable tray section or conduit Toselect the width of acable tray
or the diameter of a conduitshould capture the identification within this window
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There are two variationdn the information presented in the window and depend on the
option that is selected in the "Conduit/Tray" field. When the 'Cable tray" option is
selected, the window presented is as follows:

Ca

pture of Cable Tray and Conduits (Gircuits allocated)

Conduit / Cable Tray

Name: 01-CT-01 Type: Cable Tray

Length: 1.00 s m Fill Factor 100

Cable Tray Type: | Ladder = Matenial: | Steel =
Segment Type: | §5 - Straight Section = =

Height: 1500 = em User Selection: cm
Rung spacing: 225cm(3plg] = Additional load: 0.00 = | Ka/m
Span: 24m(3f) Class:

Notes:

O] Ok | X Cancel |

The information required in the fields is described below:

Name: Defines the segment identification or cable tray view orcross section. It
represents the cable tray to beanalyzed, and its definition should be unique and
unrepeatable in the project. This definition may represent a sector of a cable tray network
or specifically a view of the cable tray. The definition of what is represented (@oss
section or a segment) is defined by the length field.

Example

0O1-CHARO1

Validation:

Not applicable

Cable Tray Type:Youshould define the type of cablesupport to be selected because
there are different considerations in the NECG-2023 about the number of conductors
permitted in ladder type cable trays,Solid bottom, ventilated trough, etc. The meshype
cable trays have the same restrictions as the ladder typeable trays.

Example Ladder

Validation:

Ladder, Ventilated trough, Solid bottom,
ventilated channel, Mesh

Length: Defines the length inmeters of the segment to be analyzed. This length may
represent the length of a section or length of a set of sections of cable tray. This length is
totalized for all segments wherea circuit is assignedand is used to compare if the total

=]SIZER
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length of the segments is equal to or less than the length used to calculate the conductor
size.

Example 10 Validation: >0 and less than 10000 m

Notes: It is an alphanumeric field that allows you to addnformation to complement the
description of the cable tray section.

‘ Example ‘ Straight section of 100 meters ‘ Validation: ‘ Up to 15 characters

Material: Youshould define the material type of the tray. Although there are no criteria for
selecting the number of conductors allowed in cable trays that are affected by the
material, this definition is required to have further information to classify the cable trays.

‘ Example ‘ Steel ‘ Validation: ‘ Steel, Aluminum, FRP

Segment Type: This fielddefines the type of segment being represented. That is, if it is a
straight cable tray section, an interiorcurve, anexterior curve, aderivation, etc. This field
has an associated field adjacent to it which is activated if complementary segment
information is needed. For example, in the case of horizontalélesis necessary to define
the curvature radius. This information is not relevant for defining the width of the tray but
provides additional information for cable trays and conduits reports that helps the
realization of BOMs.

Example SSStraight S Validation: Segments in the list

Height. The height of the tray represents thdimension of the lateral, vertical walls of the
tray. The definition of the height of the tray is a mechanical and not an electrical
consideration. The definition of cable tray height should be defined according to the
weight of the conductors to be installed in tke tray as well as the distance between the
mechanical supports of the cable tray sections. Refer to cable tray manufacturer catalog
for more information about the definition of cable tray height. The cable tray height is used
only for determining the usefu filling area wheninstalling exclusively control conductors
on the tray. For power conductors the cable tray height is not used to select the cable tray
width.

NOTE: As part of the program results, the weight per linear meteonductors
allocated in the tray is provided. It is recommended that once the allocation of
conductors in the cable tray has been made it is checked if the cable tray height
defined and the spacing between supports is suitable for the weight of the
conductors.

‘ Example: ‘ 10 cm Validation: ‘ 8to45cm
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User selection: This option allows the user to predetermine the width of the cable tray.
The program has two calculation options. When this option is disabled the proper width
of the tray according to the assigned circuits is selected. If this check box is activated and
the width of the tray is selected in the combo box asideSizer Electricwill only calculate
the fill percentage with the number of conductors assigned. This option providd&exibility

to perform the verification of cable trays filling for systems with préefined cable tray
widths.

Example 45 Validation: 15, 30, 45, 60, 75 an®0 cm

Rung spacing: This option allows you to define the distance between theungs of a
ladder-type tray.

Limited to the rung spacings available in
the list

Example: 22.5cm Validation:

Additional Load : This option allows you to enter the additional load or weight that the tray
can support in order to determine its class. Thelass of the cable tray is determined by
considering this value along with the weight of the assigned conductors. This weight is
generally defined by factors such as ice, wind, pollution, or similar loads that add dead
weight to the tray.

| Ejemple: | 5.5kg/m | Validation: | Anyload value |

Span: This option allows you to define the distance between the supports holding the tray.
This information, combined with the tray's total load, will determine its class.

|Example  [225cm | Validation: | Limited to the span available in the list |

Class: For existing trays or situations where the tray's class is predefined in the project,
this option allows you to define thecable tray class. Since the tray class is closely related
to the span, only classes within the range defined fothe entered spanwill be available for
selection.

|[Example  [8A | Validation: | Limited to the classes availablein the list |
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When the "Conduit" is selected in the "Conduit/Tray" field, the window displayed is as
follows:

Capture of Cable Tray and Conduits (Circuits allocated) X
Conduit / Cable Tray
Name: CONDLIT-OT Type: Conduit
Lenagth: 1.00 = m Fill Factor: 100

Conduit Type: Rigid Metal Conduit (RMC)
Material: | Galvanized steel 3| Coating: Wio coating

User Selection: > mm

Motes:

® | W0k | X Cancel |

Name: Defines the identification of the segment or conduitcross section. It represents
the conduit to be analyzed. Its definitionshould be unique and unrepeatable. This
definition may represent a sector of a conduit network or specifically a conduit cross
section. The definition ofwhat is representedin the system (Segment or a cross section)
is defined by theLengthfield.

‘ Example ‘ 01-TUBO1 ‘ Validation: ‘ Not applicable

Length: Defines the length of the segment to be analyzed. This length may represent the
length of a section or length of a set of conduit sections. This length is totalized for all
segments where acircuit is assigned and is used to compare if the total length of the

segments is equal to or less than the length used for calculating the size of the conductor.

Example 10 Validation: >0 and less than 10000 m
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Notes: This is an alphanumeric field that allows you to add information to complement
the description of the conduit.

‘ Example: ‘ Conduit in production area ‘ Validation: ‘ Up to 15 characters

Material: Youshould define the type of conduit material. Although there are no criteria for
selecting the number of conductors in conduit to be affected by the material, this data is
required to have information for classifying and totalizing the conduit type.

‘ Example Aluminum ‘ Validation: ‘ Aluminum, Steel, Galvanized Fe PVC

Coating: You should define the coating of the tube. Although there are no criteria for
selecting the number of conductors in conduit to be affected by the coating, this
information is required to have information for classifying and totalizing the type of
conduit.

‘ Example: ‘ Epoxy ‘ Validation: ‘ Options in the list

User selection: This option allows the user to predetermine the conduit diameter. The
program has two calculation options: When this option is disabled, the appropriate
diameter is selected according to the circuits assigned. If this check box is activated and
the tube diameter is selected in the combo box aside, only the percentage of filling is
calculated with the number of conductors assigned in the conduit. This option provides
flexibility to perform the verification of filling for predefined conduit diameters as in ta
case of underground duct conduits.

Example: 3.5cm Validation: Only diameters in the list.

After the capture or record of the tray sections is completed is possible to allocate circuits
in the conduit or cable tray to determine the proper width ofilling percentage.
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Circuit allocatiom in Conduits and Cablettrays

Once you have completed the cabletray / conduit cross section capture as indicated in
the previous section youcan assignor allocate circuits on theseto select the diameter of
conduits or widths of cable traysor calculate the fill percentages.

To access the allocation window in theéMain Menu, select the option "Queries". From the
submenu displayed select"Trays and conduits"and select the "Allocation" option. You
can also display window selecting the iconAllocation in the toolbar. The icon for circuit

allocation is: [E] Pressing this icon or by following the steps from the main menu the
following Circuit Allocation Windowappears.

Estructura Ancha /Diam. Llenado Disponible % Canalizacidn
w | E example 01 -1 01-CT-02
AR Ead 01-CT-02 fe=l 20.00cm/(2.00") 1412 -1gf 01-CT-03
XA @-1,:,[ 01-CT-03 fe=l 30.00em/(12.00") - -l 01-CT-04
e e 01-CT-05 f=l 15.00cm/(6.00") 31.88 -1af 01-CT-05
#e 01-CT-01 7 103.0mm/(4.00") -1 01-CT-06
Ver =) | 01CT-0
-g# CONDUIT-01
-2 CONDUIT-02
& CONDUIT-03
-2 CONDUIT-04
g2 CONDUIT-05
Circuitos Tipo Carga Tensian (V) Longitud (m) Cond. Totales  Calibre  Tipo { |pctalado en:
@ {4 01-BOMBA-04-F Motor 480.00 135 4 3 -
* B 01-CCM-01-F mMcc 480.00 7 21 Charela Lengitud ..
@ EH 01-FED-01-F Feeder 4160.00 150 &
$ ®1E D1-FED-02-F Feeder 4160.00 150 3
@4 01-FED-03-F Feeder 4160.00 150 3
:: ®% 01-FED-04-F Feeder 4160.00 150 3
4 01-FED-05-F Feeder 430.00 150 1
R A @E 01-FED-05-F1 Motor 480,00 150 1
¥ M| G 01-FED-06-F Feeder 216000 150 3 3
™ " Lengitud ruteo:

Circuit Allocation Window for cable trays and conduits.

In this window the circuit allocation is performed but it also displays information about
the cable trays and conduit filling, you can view information on the conductor
specifications and provides information about the routing of circuits.To identify all the
information handled in this window it is divided into 5 sections which are shown in the
following figure:
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Sections of the circuit allocation window

Section 1 Cable trays / Conduits : Lists the conduits and cable trays available that were
previously captured in conduit and cable trays capture window In this section also
appearsinformation about filling percentage andavailable width/ available area, number
of total conductors assigned andconduit or cable traytype

Section 2 Project (Allocation ): This section will show the information of the cable trays
to be analyzed,with the number ofcircuits assigned to them. The organization schemef
this section is similar to the files and foldersdistribution of Windows Explorer ®This
section has a hierarchytaking as the root the name of the project as a folder the cable
tray or conduits and as files the circuit allocated in each cable tray or conduit

Section 3 Circuits Available shows the names or identification of all circuits captured in
the Conductor Size Selection module ofElectric Sizer This section also contains the
specification information of the circuit.

Section 4 Circuit identification and routing shows the circuit information to perform a
route trace of circuit. That is, once the circuit is assigned to one or more trays through the
list of circuits located in this section, it is possible to identify trays or raceways where the
circuit is installed. This section provides general information about the load supplied by
the circuit, voltage, circuit length and specification associated with the circuit. This
section operates in conjunction with section 5.

Section 5 Routing shows all traysor conduits where the circuit is allocated in the list of
section 4. Displays information about the length of each cable tray/conduit section and































































































































































































































































