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PANEL 2023

COPYRIGHT 2019 - DURAND & ASSOCIATES

This software and manual are protected by Federal Copyright Laws and may not be copied or
duplicated for the purpose of resale or distribution. Aregistered user may copy the template files for
their own personal use provided they retain sole possession of such copies.

The Panel 2023 software is a spreadsheet template software program for calculating panel loads,
transformer sizes, sub panels, and feeder sizes. This program may be used for industrial and
commercial loads. The Panel 2023 software is for reference purposes only, and Durand & Associates

cannot assume any responsibility for the accuracy of the programs content. In using this program the
user agrees to hold harmless and wave all claims against Durand & Associates.

SOFTWARE REQUIREMENTS

Panel 2023 was created with Microsoft Excel 2007. To use these templates you must have Microsoft
Excel (Version 2007 or later) installed on your computer.

The Panel 2023 files are located on your C drive @ C:\Panel 2023
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INTRODUCTION

The Panel 2023 software is a spreadsheet template program. The program was designed for use
in conjunction with Microsoft Excel on the Windows platform. The program should also work on other
platforms that can read and write Microsoft Excel file formats.

LOADING THE PROGRAM

Insert the CD in your drive and follow the setup instructions.
The installation of Panel 2023 will create the following folder on your C drive.

C:\Panel 2023

LOCATING THE PROGRAM FILES

The Panel templates are located on your C: drive.

== Local Disk (C:) = ] X

® New - Tl sort ~

dh - Th. * Local. W o D Search Local Disk (C)

> wem USB Drive (Dx)
Panel 2023

v o USB Drive (D2)
1-Download
Database

| DATAWIZ
EXCEL
EXCEL 5

e S Panel 2023 Folder

12 items

11
O
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EXCEL FILETYPES

Microsoft continues to change the file formats for the various versions of their Excel Applications.
Panel 2023 dose not support the Old Excel XLS file format. Panel 2023 uses the New Excel XLSX
file format.

LOCATING THE PROGRAM FILES

If you double click on the Panel folder, you will find six (6) files.

Panel 2023 = o X

@ MNew Tl Sort

Search Panel 2023

Q

< v # Lo.. » Panel. W

5 e Local Diigk (C:) O Mame Date modified

> = USB Drive (D) B Panel 2023 6/11/2022 9:29 AM

v = U8 Drive (0 £ Panel 2023 Manual Excel 2016 11/5/2020 227 PM
1-Download -

= Panel 2023 Manual Excel 2007 117972020 11:08 Ab
Database
DATAWIZ
EXCEL

EXCELS

[m
o

3 items

We have also created Instruction Manuals both the 2007 & 2016 Excel Versions
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USING THE PROGRAM

Select the FILE OPEN (Ctrl + O) command and then click BROWSE

Book1 - Excel Gary i = O
|_,-|_[ Home
[ New @ Recent

= Open

OneDrive - Personal
gpdurand@durandassociates.com

Info

1 This PC
Save _I;I

[
Save As '{Et‘ Add a Place

B Browse
Z

Browsed
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USING THE PROGRAM

Click on the Windows (C:) which will display the contents of the C drive.

3 Open X
= ? Is » Documents » w 2 Searc ocuments
1+ & » ThisPC > D O hD
Qrganize ~ New folder =~ m @
@ OneDrive ~ [ Name Date modified Type
= This PC Custom Office Templates 10/4/2020 3:07 PM File folder
. Updater 9/11/2020 3:24 PM File folder
J 3D Objects . : -
Book 11/10/2014 10:39 AM Microsoft Excel V!
I Desktop
=] Documents
¥ Downloads
b Music
= Pictures Click on Windos (C:)

E Videos /

9 Windows (C)

¥ Network =

File name: | v| Al Excel Files v

Locate the Panel 2023 folder on the C drive and DOUBLE CLICK on that folder.

EMll Open *

< v~ /&= > ThisPC > Local Disk(C) v

2

Organize = New folder 2~ M @

Documents
Pictures Panel 2023

~ [ This PC \
@ Deskiop Double Click

> & Documents

» « Downloads

> & Music

> N Pictures

» ﬂ Videos

» == Local Disk (C)

File name: ~ | All Excel Files ol

Tools - Open |v Cancel
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USING THE PROGRAM

Double click on the Panel 2023 icon to open the template file.

I Dpen »
« S > ThisPC » Loczl Disk (T » Panel 2023 - Search Panal 2023
Drganize = Mew folder = - N o
b Fictures C Mame Date med fied Typs Size
~ I ThisPC “1 Peamel 2023 61172022929 AM Microsofl Excel W.. 531
> Bl Desktop
» & Documents
» + Downloads
> 3 Music
> N Fictures
> I Videos
7 S Local Disk(C)
b o JSB Drive (Do)
File name: ~| Al Excel Files
Tocls = Qoen |1' Cance
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SAVING THE FILE

After the template file is open, use the SAVE-AS command to rename the file.

File  Menus Home Insert Draw Page Layout Formulas Data
All~ |Filev| Edit~ View> Insert~ Format~ Tools~» Data> Window v
D E [ New X o <ge¢
Arial B Open . : =2
D Close
Al
D Close All
]
[CIPanel 202 &l save Warning DO NOT use copylp:
PANEL | U7 Savess AFC CALCULATION METH
FED FROI - AFC AT STARTING POINT
e n, e \ 7-200
& OF CIRC Ifﬂ Save As Excel 97-2003 Workbook " T VOLTAGE ADIUS
HIVOLTA! F[EI Single Web Page (*mht) 480 AFC AT THIS PANEL
LOW VOL - 217 FEEDER
IPHASE Prepare 3Y NUMBER OF CONDUITS
FEEDER CONDUIT
NEUTRAL [ Publish FULL WIRE SIZE L1
waoE cire 12
Enter new file name and click SAVE.
Bl Save As x
I~ —1 » ThisPC » Local Disk {C) » Panel 2023 “ ] Search Panel 2023
Organize * New folder = - (7]
> [l Desktop Name Date modified Type Size
* |4 Documents P‘] Panel 2023 6/11/2022 9:29 AM Microsoft Excel W 551
» & Downloads
> 0 Music
> A Pictures I
> B Videos
> 'mm Local Disk (C)
> e USB Drive (D3]
File name: . Typr in your project name w
Save as type: Excel Workbook v
Authors:  Copyright 2007 - Dura. Tegs: Add atag
() Save Thumbna
A Hide Folders Tools ~ Save Cancel
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USING THE TABS

The template has thirteen (13) tabs.

I4|4[» | M} Input 4 Schedule £ Calcs £ 1-line £ Directory 4 Errors £ S-Input £ 5-Schedule # S-Calcs / S-Directory / 5-Errors / CopyPaste /CAD /
Ready

The first six tabs are for the Panel and the second five tabs are for the Sub Panel.
Each tab has a special purpose:
Panel Tabs

Input - This sheet is used to enter information.

Schedule - This sheet is used to review and print the panel schedule.
Calcs - This sheet is used to review and print the load calculations.
1-Line - This sheetis used to review and print the 1-Line drawing.
Directory - This sheet is used to review and print the circuit directory.
Errors - This sheet is used to review and print the errors.

Sub Panel Tabs

S-Input - This sheet is used to enter information.

S-Schedule - This sheet is used to review and print the subpanel schedule.
S-Calcs - This sheet is used to review and print the subpanel load calculations.
S-Directory - This sheet is used to review and print the subpanel circuit directory.
S-Errors - This sheet is used to review and print the subpanel errors.

Misc Tabs

Copy/Paste - This sheet explains the Pate Values command for Excel.

CAD - This sheet explains how to use the Copy Picture command and
paste into a CAD program.
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GENERAL ENTRIES

Some cells in the template files are protected. You may only enter information into
certain cells. If you are using a color monitor, these cells are yellow or lime green.

PANEL P ~ AFC CALCULATION METHOD MANUAL
FED FROM MSWBD [/ \__ |AFC AT STARTING POINT 35,000
# OF CRCUS [ 8¢\ [UTILTY VOLTAGE ADJUSTMENT 1.0
HI VOLTAGE | 480\ [AFC AT THIS PANEL 8,470
LOW VOLTAGE | zr7 |\ |FEEDER
PHASE | = '\ |numBER OF conpums 1
| | |FeEDER conpum 1
NEUTRAL SIZE FULL WIRE SIZE_L1 #5
WIRE SIZE L2 #5
GND WIRE /N ¥ WIRE SIZE L3 #5
WIRE TYPE THHN WIRE SIZE NEUTRAL #5
WIRE CUIAL? cu WIRE SIZE GROUND #10
WIRE TEMP C 75 SUB PANEL PHASE 3-PHASE
WIRE LENGTH B0’ BREAKER POSION 1,3,8
CONDUIT T¥PE EMT CODE YEAR 2023
MINIMUI AMPS 0 DISPLAY FAULT CURRENT ES
DISPLAY VOLTAGE DROP VES
# KITCHEN LOADS | o |
5% FACTOR \ o | [vetERanDoORCT CT & METER
\ | |unpERGROUND OR OVERHEAD OVERHEAD
MAIN BKR { FUSE N UFER GROUND VES
BREAKER SIZE \none /
Yellow Cells

Each unprotected yellow cell requires a user entry. If an invalid entry is made, a RED
error message will appear to the left of the entry or an error message will appear in a
pop up box.

WOV L e

[ 1o ] | [wire siz

—g Enter wire Tvpe E—— When you select a cell
— j a hint box will appear.

THHM |+
TH
RHuY
You may also use

o HHHW
the pulldown menu. T Tvieca

| THHN-CA
XHHW-CA

T =T
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GENERAL ENTRIES (continued)

Below is a list of valid entries for the general information section of the panel schedule.

PANEL [P1 | Enter the panel name such as LPA. If entry is
too long it may be cut off when printed. (As a
general rule 22 characters are allowed.)

FED FROM [MSWBD |  Enter the power source for this panel.

# OF CIRCUITS | 30 |  Enter number of circuits. (Even number from
6 to 84) or use the pulldown menu.

HI VOLTAGE | 480 | Enter line to line voltage.
LOW VOLTAGE | 277 | Enter line to neutral voltage
PHASE | 3Y |  Enter phase. Note: You may put a 1-Phase

panel on a 3-Phase source.

HI-LEG SIZE | AUTO |  Select Auto or Full. (3-Phase Delta Only)

NEUTRAL SIZE | AUTO | Select Auto, Full or Minimum

Most of the time you will select Full and the neu-
tral conductor will be sized the same as the line
conductor. If you select Auto, the neutral will be
sized per NEC requirements. If you select Mini-
mum, you must identify each line to neutral circuit
with a (N) on the panel schedule.

MIN NET AMPS | 60 | You may enter zero and the program will calcu-
late the proper wire size. You may also enter a
minimum value and the program will use the
minimum value. If the minimum value is less than
the neutral load, the program will size the neutral
to handle the neutral load. The program will size
the neutral to carry at least 34 percent of the line
conductors per NEC requirements.

GND WIRE Y/N | Y |  Enter Y or N. If you enter Y, an equipment
ground conductor will be added to the feeder
conduit(s).

WIRE TYPE | THHN |  Select the wire type.

WIRE CU/AL? | CcuU | Enter CU or AL.
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GENERAL ENTRIES (continued)

Below is a list of valid entries for the general information section of the panel schedule.

WIRE TEMP | 75 | Enter the wire insulation temperature.

WIRE LENGTH | 20 | Enter wire length.

CONDUITTYPE | EMT |  Select conduit type.

MINIMUM AMPS | 100 | Enter minimum amps. If the load exceeds the

minimum amps, the program will automatically
size the wire for Code requirements.

MINIMUM AMPS (L2) | 100 | Enter minimum amps for hi-leg (L2). If the load
exceeds the minimum amps, the program will
automatically size the wire per Code.

KITCHEN LOADS | 5 | Enter the number of kitchen loads.

% FACTOR | 20 | Enter percentage factor. Example: If you enter 20,
the program will provide 20% spare capacity for
future loads. You may also use this factor to
adjust for voltage drop.

% FACTOR (L2) | 20 | Enter percentage factor for hi-leg (L2). Example:
If you enter 20, the program will provide 20%
spare capacity for future loads. You may also use
this factor to adjust for voltage drop.

MAIN BKR / FUSE | Y | Enter Y or N. If you enter Y, the program will size
the main breaker. If this is a 3-phase delta panel
with a reduced size hi-leg (L2), the program will
size overcurrent protection using fuses.

AFC METHOD | MANUAL | Select MANUAL if you want to calculate the fault
current. Select NONE if you do not wish to have
fault current calculations.

AFC START POINT | 42000 | Enter the Available Fault Current (AFC)

UTILITY ADJUST | 1.1 | Select1.00r1.1

Lkility waolkages may
vary +/- 10% faor
power, Therefore For
worsk case conditions [
enter 1,1 as the utility
voltage adjustrent.,
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GENERAL ENTRIES (continued)

SUB PANEL BKR |

3-PHASE

BREAKER POSITION

1,3.5

CODE YEAR 2008
DISPLAY FAULT CURRENT YES
DISPLAY VOLTAGE DROP YES

METER AND OR CT

UNDERGROUND
OR OVERHEAD

UFER GROUND

CT & METER

[ OVERHEAD |

| YES [

Select choice from pulldown menu. If you want a
sub panel fed from this panel, select 1-Phase
or 3-Phase.

If you have a subpanel, select the breaker position
from the pulldown menu.

Select the Code year from the pulldown menu.
Select yes or no from the pulldown menu. If you
select yes the fault current calculations will appear
on the Cacl'’s page.

Select yes or no from the pulldown menu. If you
select yes, the voltage drop calculations will appear
on the Cacl’s page.

Select “CT & METER”, “METER”, “NO METER”

Select “OVERHEAR” or ‘'UNDERGROUND”

Select “YES”, or “NO”
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GENERAL ENTRIES (continued)

METER AND OR CT CT & METER
UNDERGROUND OR OVERHEAD OWVERHEAD
UFER GROUND YES

You may enter any information in the green cells
and it will appear on the panel schedule.

DISPLAY ONLY

Also, in the general information section there are a group of cells displaying wire and conduit
size information. These cells only display information when no errors are present in the tem-
plate.

AFC AT THIE PAMEL 29,241
FEEDER

HUMBER OF CORDUITS 1
FEEDER COMDUIT 114"
WIRE SIZE L1 #1.0
WIRE SIZE L2 [ H-LEZ ) #E
WVIRE SIZE L3 #1.0
WVIRE SIZE METRAL #E
WVIRE SIFE GROUND #E

CIRCUIT ENTRIES

Once you have completed the general entries, you may begin making the circuit entries.
Each circuit entry consists of the following:

BREAKER
7 2048-4P LIGHTIMNG C | 1,600
g 2048-4P LIGHTIMNG C | 1,600
11 2048-4P LIGHTIMNG C | 1,600
Enter breaker type.
CIRCUIT DESCRIRHON / Enter circuit description.
T 208-1F LIGHTIMNG g =N
9 208-1F LIGHTIMNG ~ C| 1,600
11 208-1F LIGHTIMNG C| 1,600
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CIRCUIT ENTRIES (continued)

3-PHASE DELTA CIRCUITS

If you are entering 1-phase (line to neutral loads) on a 3-phase delta panel, do not put
them in the orange cells.

7 208-1F LIGHTIRMG C| 1600 |LA
g L L2 p— Hi-Leg (L2)
11 208-1F LIGHTIRMG \ C| 1600 |L3

[

No 1-phase (line to neutral) loads.

LOAD IDENTIFIERS

H (HARMONIC LOAD)

On 3-phase wye panels loads subject to harmonic currents (such as electronic ballast and
computer equipment) must be identified by placing an “H” in the harmonic identifier column.

# BKR CIRCUIT DESCRIPTION HY I

1 208-1P  |LIGHTIRG HYC| 1,600
3 208-1P  |LIGHTIRG HYC| 1,600
3 208-1P  |LIGHTIRG HYC| 1,600

Enter “H” or a space (Space Bar)

HOW THE PROGRAM CALCULATES HARMONIC LOADS.

When the harmonic load is 50% or more of the load ( on 3-phase wye panels) the NEC re-
quires the neutral conductor to be considered a current carrying conductor.

Therefore, the feeder conduit has four (4) current carrying conductors and the conductor ampacity
must be derated to 80%. The program does this automatically.
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LOAD IDENTIFIERS (continued)

NEUTRAL LOADS

If you have selected MINIMUM for neutral sizing, the program will calculate the neutral load and
size the neutral separate from the line conductors. This is known as reduced neutral sizing.

For this to work properly you need to identify each line to neutral load in the panel.

# BKR CIRCUIT DESCRIPTION R H| |

1 208-1P  |LIGHTIMNG R H[C[ 1,600

3 208-1P  |LIGHTIMNG R H[C[ 1,600

2 208-1P  |LIGHTIMNG R H[C[ 1,600
—

~

Enter “N” or a space (Space Bar)

HOW THE PROGRAM CALCULATES NEUTRAL CONDUCTOR SIZE

In the auto sizing mode the largest line to neutral load is the ampacity used. The neutral con-
ductor is sized on that load or 34% of line conductor ampacity per Code requirements.

CIRCUIT LOAD IDENTIFIERS

There are several ways to identify loads. Listed below are the options.

G - General Load

D - Receptacle Load (Diversity)
C - Continuous Load

K - Kitchen Load

M - Motor Load

# BKR CIRCUIT DESCRIPTION B HY |

1 208-1P  |LIGHTING MIHf <) 1,600
3 208-1P  |LIGHTING MIHf <) 1,600
3 208-1P  |LIGHTING MIHf <) 1,600

Enter (G, C, D, K, or M)
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ENTERING CIRCUIT LOADS

LINE TO NEUTRAL LOADS (1-Pole Breaker)

# BHR CIRCUIT DESCRIPTICH MH] I
1 2081 [LIGHTIMG Hlicl 1500 [u
3 H|c L2
5 H|c L3
Enter the VA (Volts X Amps) into the cell.
LINE TO LINE LOADS (2-Pole Breaker)
Enter one half of the VA in each cell.
# BHR CIRCUIT DESCRIPTICN MH] I
1 BOA-ZP  [Ac UNIT Ml 5000 fL
3 MWK WH W M 5000 Lz
5 H|c L3

Example: (50 Amps X 240 Volts) = 12,000 VA
(12,000 VA + 2) = 6,000 VA in each cell

LINE TO LINE LOADS (3-Pole Breaker)

Enter one third of the VA in each cell.

# BHF CIRCUIT DESCRIPTICN M| H
1 WO KEE

3 20&-5F |ACUMT

a2 WO KEE

Example: (40 Amps X 208 Volts X 1.732) = 14,410 VA
(14,410 VA + 3) = 4,803 VA in each cell
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SUB PANEL GENERAL ENTRIES

FED FROM =P . Select Choice

TRAMSFORMER (1-PHASE)
TRAMSFORMER. (3-PHASE)

KVA SECONDARY If you select a transformer, you can select the
Ky A ’“ hd KVA rating or select AUTO and the program will
L F Y . .
—s — size the transformer automatically.
— a0
— 375
45
g 50 i
&0
—= v
VD ADJUSTMENT | 10 | If you are using a transformer, a voltage drop

adjustment appears. Use this rather than
% Factor to adjust for voltage drop.

XMFR % Z RATING | 10 | If you are using a transformer, a transformer
% Z rating appears. Enter the % Z rating of the
transformer.

Page 18



PRINTOUTS

Each panel schedule template is designed to print out four (4) sheets
for the panel and four (4) sheets for the sub panel.

- Panel Schedule

- Load Calculation

- Directory

- Error Checking Report

Using the mouse, click on the tab to display the sheet you wish to
print. When the sheet is displayed, use the FILE/PRINT command.

NO COPY/PASTE

Do not use the COPY and PASTE commands on this template as
they can corrupt the file.

Each cell in this template has been formatted with error checking and performance codes.
When you copy a cell and use the paste command, these formats and performance
codes are pasted to the new location.

PASTE SPECIAL (Values Only)

To avoid corrupting the file use the COPY and the EDIT/PASTE SPECIAL command
selecting VALUES from the paste special menu.

Paste
C al '
" Formulas " walidation

L % Halues | " Al except barders

. " Farmats " Colurn widths
Click on “Values”

X Cperation
and click OK & None £ Multiply
™ add " Divide

L Subtract

[ Transpose

Cancel
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