ENGENEXT SOLAR ENGINEER

Your tool for roof-top Solar Grid Design

Harnessing solar energy to everyday use is need of the day. Designing roof-top
solar grids for a building has never been easier. ENGENEXT SOLAR ENGINEER
brings the power of roof-top solar grid design to a click of a button in BricsCAD.
Simple workflow, minimum complexity and easy-to-learn user interactions makes
it compelling case to design Solar grids on the roof tops of buildings.

1 Solar Energy: The future of Energy needs

Solar energy is an infinitely and freely available, pollution free source of energy. Generating
electricity from solar energy is an ever-increasing need and clear direction for future. Whereas
generating energy from solar farms is a big business, generating energy for every building using roof
top solar grids is a very effective way too. ENGENEXT SOLAR ENGINEER offers one such tool to design
roof-top solar energy generation grids.

2 Introduction

ENGENEXT SOLAR ENGINEER is an add-on to BricsCAD,
that brings the power of solar grid design at the click of a
button within BricsCAD. Targeted for architects, civil
engineers, or solar energy consultants, using Solar
Engineer makes it easy to include solar grids into the
design of a building without any efforts.

It implements a very simple workflow, that does not
include too many steps. User interactions are self-
explanatory and easy to learn. Complexity is kept to a

minimum with the target of laying out the solar panels
effectively on the roof top. It can be easily learnt and
mastered by an experienced and novice user alike.

ENGENEXT SOLAR ENGINEER further provides functionality for energy analysis which includes
radiant solar energy, DC energy generated and AC energy generated based on location parameters,
surface conditions and electrical parameters. Energy analysis is important for solar grid design since
it provides information about the economics of the system.

It also provides creating custom panel libraries or importing third party panel libraries from various
manufacturers, which is an essential input for solar grid design. It is also capable of providing total
weight of panels and a Bill of Materials (BOM) for solar panels.
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3 Engenext Solar Engineer

ENGENEXT SOLAR ENGINEER is a program to quickly design a solar grid on top of a roof. It can be
used both for houses as well as residential and commercial buildings. The power of Solar Engineer
lies in automatically maximizing the coverage while addressing the key challenges of placing the
panels such as:

Optimal orientation of a panel with solar direction

Maximum coverage of roof area

Avoiding self-shadowing of panels

Avoiding overspill i.e., a panel protruding out of the roof boundary

P wnN e

3.1 Terminology

Solar Panel A collection of photo-voltaic cells that forms a fundamental unit of Solar energy
generation.

Solar Array An arrangement of panels on a support surface. This arrangement is treated as single
unit of calculating placement of panels.

Solar Design | A process of creating a Solar Grid by placing solar arrays on an existing structure.

Solar Project | A CAD document containing a solar grid and additional information about pricing,
BOM and other layout drawings.

Panel library | Collection of panels and panel specifications provided by one manufacturer.

3.2 Salient features
Does not disturb existing design.
Fully compliant with existing data storage strategies. Model can be shipped to other systems
that do not have Solar Engineer installed. Other systems can open the dwg files containing
Solar Grid design, but cannot modify or post process Grid design in absence of Solar
Engineer.

3. No enforced naming convention for Solar design files. Solar grid designs can be stored in any
dwg files. Solar Engineer will automatically detect if the file has solar grid design in it. If yes,
it will allow to work with them. Else it will ask to start a solar design project in the dwg file.

4. Multi-session, Multi-document support: Can work with multiple BricsCAD sessions as well as
multiple solar documents in a single BricsCAD session. However, it does not detect if single
DWG file is opened in multiple BricsCAD sessions.

3.3 Whatit does not support
1. Electrical wiring layout, Grid control panel placement
2. Tracking and management

4 Installation of ENGENEXT SOLAR ENGINEER

4.1 Prerequisites

Hardware e Desktop with standard Keyboard, mouse/Monitor Or workstation laptop
e Pentiumi5ori7 16GB RAM
e 512 GB storage space

Operating System Windows 10, 64 bit professional
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CAD Platform BricsCAD en_US V17 to V22 64-bit Platinum

Office software Microsoft Office 2010 Professional Edition

4.2 Installation privileges and location
This software is intended to be used and upgraded by any user with or without Administrator
privileges. However, first time installation requires Administrative privileges.

By default, the software gets installed at C:\Engenext\EGSolar. With administrator privileges, you
can change the installation location. The software also creates a folder under
C:\ProgramData\EGSolar\Resources to store icons for CUl menu.

Library displays in library manager, either created or imported will be saved in libraries folder
present in EGSolar.

Any additional, user specific information is stored under C:\Users\<username>\AppData\Roaming
i.e. (%AppData%) folder for the user.

This also adds an entry to on_start.Isp file in ‘Support’ folder of BricsCAD installation in order to hook
it into BricsCAD.

This software does not require any predefined location to store DWG files. It automatically identifies
if the opened DWG file has Solar Engineer information in it, and works accordingly.

4.3 Installing Solar Engineer
After you have downloaded the installer, please follow these steps to install the same. The steps are
pretty much standard. Additional explanation is given wherever required.

1 Right click on the EGSolar installer and click on Run
as administrator.
2 | | e il B o Go through the terms and conditions and click on |
e e e o o amsion rs conmo. I accept the agreement. ‘Next’ button is enabled. If
e e s o et 1 it et e g e you do not accept the terms and conditions, Solar
T ond oo Agenen . Engineer will not be installed on your machine.
This End-User License Agreement is between you and Engenext Software Click on Next button to proceed.

Solutions (“ENGENEXT"”) for the Engenext Solar Engineer(“SOFTWARE"). By
installing, or using the SOFTWARE, you agree to the entire EULA.

If you do not agree with the terms of this EULA, Please do not install the
SOFTWARE.

Engenext Solar Engineer (“SOFTWARE") is a Roof-top solar panels design
software that may include binaries, resources, data files, online / offline media

/ materials already provided within installer, available on ENGENEXT web site

or upgrades, patches that may be provided in future. v

(@)1 accept the agreement

(D) 1do not accept the agreement

<o e
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3 | | b e ool - x Solar Engineer will be installed in
S rs shokd sesolr b s pIm C:\Engenext\EGSolar by default. If you want to
e change the installation location, click on browse and
Setup will install EGSolar into the following folder.
o e, ik o8y et st it o,k choose the appropriate location and then click on
Brovee next. Any updates here onwards, will be installed in
the location shown in the text box.
At least 19.5 MB of free disk space is required.
4 | | = setup-EGSlar - x This dialog shows the summary of installation for

Ready to Install
Setup is now ready to begin installing EGSolar on your computer. PP =g

Click Install to continue with the installation, or click Back if you want to review or change any settings.

Destination location:
C:\Engenext\EGSolar

< Back Install Cancel

review, before finally installing the software. Click on
Install button to install the software. You can use
‘Back’ button to change any settings done before.
Till this stage, user can cancel the installation any
time by clicking ‘Cancel’ button. System will
reconfirm the cancellation before actually cancelling
the installation. After clicking the ‘Install’ button,
cancellation of installation is not possible.

5 'l Setup - EGSolar -

Completing the EGSolar Setup Wizard

Setup has finished installing EGSolar on your computer.

Click Finish to ext Setup.

After the installation is successful, System will show
appropriate message and a ‘Finish’ button. Click on
Finish button to complete the installation. Installer
dialog will close.

ENGENEXT SOLAR ENGINEER can now be used
through BricsCAD. Please refer subsequent sections
to start using ENGENEXT SOLAR ENGINEER.

After the completion of installation, when BricsCAD is opened for regular functioning of ENGENEXT
SOLAR ENGINEER, license is required. The details regarding ENGENEXT SOLAR ENGINEER license are

as explained in subsequent section.

5 EGSolar License

The latest version of ENGENEXT SOLAR ENGINEER requires license.

5.1 Obtaining license

The license needs to be purchased from Engenext Software Solutions. It will be sent as a license file

to your registered email id.
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Currently a single license file is associated with single user. License activation and usage does not
require internet access. The license activation and usage might be subject to further modifications.

For any other queries related to license activation and usage, contact us on contact@engenext.com.

5.2 Activation
After obtaining the license, the procedure for license activation is as follows:

When BricsCAD is opened after installation of ENGENEXT SOLAR ENGINEER, license activation popup
appears. The fields in the license dialog are as explained below.

Activate License [~ | Parameter | Description
User Represents the email id of the user
User Name . R . X
! i D Name which is registered for getting the
ICeNse rille
atts AP K D EGSolar license.
atts ey - ;

In absence of license file, ENGENEXT SOLAR ENGINEER will run in Llcense Represents the |OC3tIOn on the PC

Trial mode. In trial mode, changes made by ENGENEXT SOLAR file where the license file is temporarily

ENGIMEER will not be saved. stored before activation

El ... Button Allows user to browse and select the

temporarily downloaded license file.
A PVWatts | After entering this key user will able to

e — =N AP| Key calculate energy analysis
... Button | It will redirect user to PVwatts site to
generate key for energy analysis
) Ber—— . After entering all details Key will
Developer Network ZINREL generate

API Key Signup

ey fot aishwarys.soman @ engenext.com

4a5jTRbM531tU7aY2qau3GmBx52y1T2T4206F Twh

PVWatts API Key m Enter PVwatts API key
v Click this button to activate the license.
x Click this button to cancel license
activation.

If the license activation dialog is closed without activating the license, ENGENEXT SOLAR ENGINEER
runs in trial mode. Once the application gets into trial mode, for activation of license, BricsCAD
needs to be restarted and after restarting, the above procedure needs to be followed.

5.3 Trial mode

ENGENEXT SOLAR ENGINEER allows users to run the application in trial mode in absence of license.
The implications of trial mode are as follows:

1. The useris able to run all the commands, view all the options available in the user interface but
not able to save any changes except for adding panels and adding array on window closing.
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2. Onclosing the project, switching tab or on BricsCAD save command the changes made to the
solar document or solar CAD will be reverted back to the original state.

3. Export commands will remain deactivated.

4. The background colour is different for all the popups and the popup titles appear with trial mode
written in brackets. Also, ‘Close’ button appears instead of regular ‘tick and cross’ buttons.

5. User can not add or delete panel libraries in trial mode. User will get example library with
installer, with help of it user can work.

5.3.1 New and Existing models in Trial mode
For projects created in EGSolar versions before the introduction of licensing, Panel libraries existing
solar document entities and related CAD entities will be visible but user will not be able to add any

new changes to solar specific CAD.

New panels and arrays added to the solar document will be reverted back to the original state on
saving the document, BricsCAD tab switch or when closing the drawing.

6 Using ENGENEXT SOLAR ENGINEER
ENGENEXT SOLAR ENGINEER is very easy to use tool with limited number of simple commands. It
can work with any DWG file. For this section, it is assumed that EGSolar runs in fully activated mode.

6.1 Command overview
ENGENEXT SOLAR ENGINEER runs with minimal set of commands as shown here. A quick
introduction to command is as follows:

EGSolar Library Manager | Provides functionality to add, import, remove panel
li Library Manager : libraries S
5% Start Design Start Project Starts new Solar project if not already present
55 Add Aray Add Array Adds a solar array to a project
E:: Foa Edit Array Edits an existing solar array
B4 Array Info Array Info Provides detailed info on selected array
=i Al Panels All Panels Provides detailed info on all panel specs in the project
i All Arrays All Arrays Provides detailed info on all arrays in the project
i Project Info Project Info Provides detailed info on complete project
. EGSolar Help EGSolar Help Opens a Help documentation for Solar Engineer
52 About EGSolar About EGSolar Product & Support information, version etc.

6.2 llCommand: Library Manager

6.2.1 Introduction
This command provides panel library details. It contains information regarding the manufacturers
and their panel libraries with panel specifications.

Library Manager has access to Add/ Import/Remove panel library.
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6.2.2 Prerequisites

To add library, user should have all panel specification to create library.

To import library, as library gets imported only in CSV format it should be created in CSV file as per
given specifications. Without correct format it will not import.

6.2.3 Usage
Start the command by either

1. Type EGLIBRARYMANAGER on the command line and hit Enter or
2. Click on EGSolar ->LIBRARYMANAGER menu.

Library Manager

L[ (|
Library Parameters
Manufacturers

Library name: ExampleLib Currency:  USD(3) Length unit: mm Weight unit: kg Capacity unit. kW

Custom Panel name Width Height Thickness AngleRangeDeg Capacity Weight Part number Cost
. ‘ o

Panel Libraries PanelSpec.001 |SSG ‘ 1650 ‘ 32 ‘ 4 ‘ 18 ‘ PanelSpec 001 ‘ 5 ‘

PanelSpec.002 | 1000 ‘ 1700 ‘ 3 ‘ 0 ‘ 6 ‘ 20

PanelSpec 002 ‘ 6 ‘
ExampleLib

Added panel libraries will be published on ok click. Libraries will not be editable once published

x

Parameter | Description

il Click on this button and panel library get created just enter your information as per
specification provided and your custom library get created. This explained below in sub
section.

i To Import Panel library, click on this button and you can browse .CSV file from your
folder and click on open to import that file. After Successful import details will display
and that CSV get copied in Libraries folder. This explained below in sub section.

i To Remove Panel library, select particular library and click on this button it will ask about
confirming the message remove library and after selection of yes it will remove Library as
well as delete file from Libraries folder.

6.2.4 NI" Add Panel Library
Parameter | Description
il Click on this button and panel library gets created.

Library Manager

AN

Library Parameters Library name: | CustomlLib3 Currency: | USD($) v | Length unit | mm ~ | Weight unit: | kg v | Capacity unit: | KW

Manufacturers

TmEn Panelname  Width Height Thickness AngleRangeDeg Capacity Weight Parinumber  Cost

Panel Libraries PanelSpec 001 ‘ 990 ‘ 1650 ‘ 32 ‘ 0 ‘ 4 ‘ 18 ‘ PanelSpec 001 ‘ 0 ‘

ExampleLib
CustomLib2
CustomLib3

Added panel libraries will be published an ok click. Libraries will not be editable once published

[] %

New created library will have manufacturer name as custom and it gets created as per sequence like
CustomlLib1,

CustomLib2 etc.
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Library Manager

Ll e

Manufacturers
Custom
Panel Libraries

ExampleLib
TestLib
CustomLib3

Library Parameters

Library name: | TestLib Currency: | EUR(E)

|| Panelname

~ | Length unit: | cm

v | Weight unit

pound

v | Capacity unit:

w

Added panel libraries will be published on ok click. Libraries will not be editable once published

Width Height Thickness AngleRangeDeg Capacity Weight Partnumber  Cost

[]*

Library Manager

User Can edit library name and changed name will appear in panel library list. Also, user can select
unit for Currency, Length, Weight and Capacity.

=T X
L[ [ |
Library Parameters
Manufacturers

Custom
Panel Libraries

ExampleLib
Test Lib
CustomLib3

Library name: TestLib Currency: EUR(E)

|| Panel name

Length unit: ©m

Width Height Thickness AngleRangeDeg Capacity Weight Part number

Weight unit: ~pound

Capacity unit: W

Added panel libraries will be published on ok click. Libraries will not be editable once published

Cost

=] = | Libraries

%
Once user click on v button library gets published and user cannot make changes in it.

access
« v 4

3 Quick access
I Desktop
¥ Downloads
d Documents
=] Pictures

% This PC
OneDrive
@ OneDrive

5 This PC

B 3D Objects
I Desktop
d Documents
¥ Downloads
b Music

=] Pictures
E Videos

% Local Disk (C3)

Clipboard

Share View

Cut

Pinto Quick Copy Paste

X

Delete Rename New
h folcler

Nl Copy path
Move  Copy
to

[#] Paste shortcut

Organize
> This PC > Local Disk (C) > Engenext > EGSolar > Libraries

Name
CustomLib3

ExampleLib
Test Lib

New

T New item ~ P
. v
1 ] Easy access ~

Properties

Open

Date modified

27-09-2022 12:23
26-09-2022 10:50
27-09-2022 12:23

[ select all

Select none
2 nvert selection

Select

Type

Microsoft Excel Co.
Microsoft Excel Co.

Microsoft Excel Co...

1KB
1KB
1KB

(C:\Engenext\EGSolar\Libraries)

After successfully publishing, CSV gets copied at Libraries folder path e.g.

Parameter

6.2.5 NI Import Panel Library

i“-:

Description

To import panel library, click on this button.
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Open CSV File

“— v 4 > This PC > Documents > Stored Libraries v (] 2 Search Stored Libraries
Organize ~ New folder m @
~
~ v
@ OneDrive Name Date modified Type Size
& This PC Elan Pride 22-09-2022 11112 Microsoft Excel Co... 1
. Elan Shine 27-09-2022 11:16 Microsoft Excel Co.. 1
_J 3D Objects
MONO CRYSTALINE MODULES PIXON 22-09-2022 14:49 Microsoft Excel Co... 1
B Desktop POLY CRYSTALINE MODULES PIXON 26-09-2022 11:39 Microsoft Excel Co.. 1
5 Documents
4 Downloads
J’ Music
&=/ Pictures
i Videos
% . Local Disk (C)
« Local Disk (D)
v < >
File name: ‘ V‘ CSV Files (*.csv) v
It will take user to file explorer
Open CSV File X
«— v 4 » This PC * Documents > Stored Libraries v [&] 2 Search Stored Libraries
Organize New folder in | a
~ - . - -
& OneDrive Name Date modified Type Size
& This PC lan Pride 22-09-2022 11:12 Microsoft Excel Co... 1
lan Shine 27-09-2022 11:16 Microsoft Excel Co... 1
_# 3D Objects -
MONO CRYSTALINE MODULES PIXON 22-08-2022 14:49 Microsoft Excel Co. 1
B Desktop POLY CRYSTALINE MODULES PIXON 26-09-2022 11:39 Microsoft Excel Co. 1
5| Documents
¥ Downloads
J’ Music
&=/ Pictures
i Videos
% . Local Disk (C)
w Local Disk (D:)
>
File name: |MONO CRYSTALINE MODULES PIXON v‘ CSV Files (*.csv) ~
Cancel
User can select CSV file and click on Open to import in library manager
Library Manager X
Ll L
Library Paramaters Library name: E ES FXON| cumancy:  USDIS) Length unit. mm Weghtunit: kg Copacity unit. KW
Manufacturers
oo 1| Panelname Wit Heghl Thickness AnpieRangeDeg Copacty Weiht Padtnamber  Cost
Panel Libraries PIX MP3 60 300-335 | 1000 | 500 i o 1 20 PanelSpec 001 | 40
- PUXMP3 72370400 | 1100 | 850 | 10 0 1 23 PaneiSpec 002 | 41
MONG CRYSTALINE MODULES PIX(
1| PDXMP354 265300 | 1050 | 900 15 L] 1 13 PanetSpec 003 | 39
PIXMP3 230-265 1200 | 850 2 [ 1 16 PanetSpec 004 | 40
PIX MP3 36 165-200 | 1000 | 800 % L 1 n PanetSpec 005 | 40
PIX MP3 66 330-365 | 1000 | 500 15 0 1 21 PaneiSpec 006 | 45

ok dlick. Libeoas will not be edilabla once published

[]*

in imported library

After Successfully imported specification will displayed in Library manager.User cannot make changes
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% Local Disk (C)

I 4 = | Libraries
o | s view
J cut x ) New item = Iﬂ open - [l select al
W] Copy path T ] Easy access Edit Select none
Pmat:ucec::\[k Copy Paste rendEn hz\qo‘.e Ctgp;. Delete Rename fuN‘ZV:r Properties Byvistory | B ivert slection
Clipboard Organize New Open Select
« v 1 > ThisPC > Local Disk (C) > Engenext > EGSolar > Libraries
Name - Date modified Type Size
3t Quick access
I Deskiop CustomLib3 27-09-2022 12:23 Microsoft Excel Co.. 1KB
ExampleLib 26-09-2022 10:50 Microsoft Excel Co.. 1KB
t Dovnloads MONO CRYSTALINE MODULES PIXON 27-09-2022 12:25 Microsoft Excel Co.. 1KB
& Documents Test Lib 27-09-2022 12:23 Microsoft Excel Co.. 1k8
=] Pictures
% This PC
OneDrive
@ OneDrive
= This PC
¥ 3D Objects
[ Desktop
fﬂ Documents
4 Downloads
J Music
&I Pictures
m Videos

After successful import, CSV gets copied at Libraries folder path e.g. (C:\Engenext\EGSolar\Libraries)

For importing CSV, CSV should be as per given format

EGLibrary manager

X

| Panel spec data is not in correct format

OK

will not get imported

If format is not correct then CSV will not be imported and show error message as per error and CSV

6.2.6 Ni" Delete Panel Library
Ll

button

Library Manager

Select Panel library want to delete and click on delete

Library Pare

Remove Panel Library  name: | TestLib Currency: | USDI$) w | Length unit: | mm
Manufacturers

v | Weight unit | kg

~ | Capacity unit. KW

Costom Panel name Width Height Thickness AngleRangeDeg Capacty Weight Partnumber  Cost
Sanel Livaris PanelSpec 001 ‘aau ‘ 1650 ‘32 Iu |4 I 1] |F’unE\Sue( 001 ‘n I
ExampleLib
CustomLib3
[estiie

Added panel ibraries wil be published on ok click. Librares will nat ba editable once published

© Engenext Software Solutions




EG Library Manager

o Are you sure you want to delete the library?

It will ask user to confirm delete

Clipboard

- “

3 Quick access
[ Desktop
¥ Downloads

to

to

Organize
~
Name

CustomLib3
ExampleLib

folder

New

» ThisPC > Local Disk (C) » Engenext > EGSolar > Libraries

MONO CRYSTALINE MODULES PIXON

@ History
Open

Date modified

27-09-2022 12:23
26-09-2022 10:50
27-09-2022 12:32

Yes No
After selection of yes it will delete library
~ < | Libraries
Home | share  View
] cut x ? New item ~ |ﬂ open - [ select al
W= Copy path T | Easy access = 8 Edit Select none
Pmat{umisl:mk Copy Paste O e Move  Copy Delete Rename  New Bopeiisy B invert selection

Select

Type

Microsoft Excel Co...
Microsoft Excel Co..

Microsoft Excel Co..

1KB
1KB
1KB

|| Documents
&=| Pictures
5 This PC
=] OneDrive
@ OneDrive
= This PC
# 3D Objects
[ Desktop
|| Documents
¥ Downloads
J Music
=] Pictures
H Videos
% Local Disk (C)

After deleting, it will disappear from library manager menu as well as CSV file of that library gets
deleted from Library folder path for e.g. (C:\Engenext\EGSolar\Libraries)

6.3 &k Command: Start Design

6.3.1 Description
Solar design project can be started in an active DWG file with this command.

6.3.2 Prerequisites

As the solar grid can be created on planar surfaces of a solid body, a solid model that contains a
support surface should be available. At least one library should be available to start design. Once
selected manufacturer and panel library cannot changed during project.

6.3.3 Usage:
Start the command by either:

1. Type EGSTARTDESIGN on the command line and hit Enter or
2. Click on EGSolar ->Start Design menu.

A window as shown below pops up. The fields in the popup window are as explained below.
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Start Design b4
Project Details

Name | New Solar Project
Location Parameters
Latitude 235 Deg @ N (S

OW@E

Longitude 775 Deq (

Solar North (0, 1,0)

Library Parameters
Manufacturers

PIXON M

Panel Libraries

| POLY CRYSTALINE MODULES PIXON
MONO CRYSTALINE MODULES PIXON

SOLAR ENGINEER

Created by : Engenexi Software Solutions
Website . https://engenext.com
Contact contact@engenext com Energy parameters
System losses(%) 14.08
Energy conversion ratio | 1
DC to AC size ratio 1.2
Inverter efficiency(%) |96
Restare default energy parameters
Pricing Details
Currency  INR(T)
x

Parameter Description

Name Represents the name of the solar project. It can be any alphanumeric text.

Latitude Latitude is a measurement on a globe or map of location north or south of the
Equator. It ranges from 0 to 90 degrees either towards north or towards south. Non-
editable if an array is placed.

Longitude Longitude is a measurement of location east or west of the prime meridian at
Greenwich, London, England. It ranges from 0 to 180 degrees either towards east or
towards west. Non-editable if an array is placed.

Solar North This is the direction representing an imaginary axis around which the sun appears to
revolve. This direction need not be same as geomagnetic north.

In UCS set up, this direction will be different from UCS Y direction. Non-editable if an
array is placed.

Manufacturers | Shows name of available manufacturers in Libraries.

Panel Libraries

Shows available panel libraries for that particular manufacturer.

... Button

Allows user to select the direction from a straight edge in the model. Non-editable if
an array is placed.

System losses
(%)

Account for performance losses which occur due to various reasons like soiling,
connection losses, losses in wires, losses due to external shadows, etc. System losses
are set to a default value of 14.08 considering all the average conditions.

Energy Represents the ratio of incident energy and energy generated. Its default value is 1.
conversion It can be set to any value as per requirements.

ratio

DC to ACssize It is the DC to AC size ratio of the array's DC rated size to the inverter's AC rated size.
ratio Its default value is 1.2.
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Inverter The inverter's nominal rated DC-to-AC conversion efficiency, defined as the

efficiency (%) | inverter's rated AC power output divided by its rated DC power output. Its default
value is 96.

Restore Restores all the energy parameters to their default values. The default values are

default selected based on typical conditions.

settings

Currency It shows currency selected in panel library.

v Click this button to start the project

x Click this button to cancel the project creation. Once created, a solar project cannot
be removed from DWG file

When an array is inserted in drawing file, location parameters inserted in start design are used for
the array orientation. Hence, once an array is added location parameters become non editable.

6.4 Command: Add Array

6.4.1 Description

Add Array command adds a solar panel array to the project. Solar array is created on a planar
surface of a solid body by selecting the surface and clicking a point on surface. ENGENEXT SOLAR
ENGINEER automatically calculates best fitment of instances of a selected solar panel on a given
surface within given boundary. Panels are placed within an array with following constraints

Mandatory constraints:

1. Asolar panel should not shadow other panel in a solar direction.
2. Asolar panel should never go outside the outer boundary of the selected planar surface
while viewing from the solar direction.

Other constraints are more of user choices about panel layout (arrayed/ staggered), alignment with
solar north/ roof longitudinal direction or panel placement flat on roof/ perpendicular to solar
direction. An array uses only one panel specification to lay them on a surface. This ensures
uniformity in design. Another array with another panel specification and settings can be designed.

6.4.2 Prerequisites
1. Solar Project should be created in the DWG file to be able to add an array.
2. Planar surface of a solid body should be available to place an array.
3. Asurface should not already be having an array placed on it.
4. Manufacturer and Panel Library should be selected in start design.

6.4.3 Usage
Start the command by either

1. Type EGADDARRAY on the command line and hit Enter or
2. Click on EGSolar ->Add Array menu

A window as shown below pops up.
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Add Array x>

Array Name TempPanelsArray
Manufacturer Name PIXON

POLY CRYSTALINE MODULES PIXON

Panel Library
Panel used

Array preferences

Panel layout @ / ) /
Ll Ll
— —
Alignment  '® 'k e
| Al 4
Placement ) ) ®
TiltDeg) |35 Azimuth(Deg) 150

Panel spacing Panel spacing ‘

Array Location  (0,0.0)

Array Information
Number of panels 0

Energy generated (kWhjyear) 0
Total weight (kg) 0

Energy Analysis

h[/]
[v] %

Parameter Description

Array Name The array name is TempPanelsArray by
default and is not editable. The name gets
changed on insertion of array in cad model.

Manufacturer | Selected manufacturer in start design will

Name display here.

Panel Library

Selected Panel library for manufacturer in
start design will display here.

Panel Used

Name of the selected panel to be placed in
an array. Button ... will pop up a separate
dialog to enable selection of a panel. Details
of the dialog in subsequent section.

Panel Layout

Choose either inline or staggered.

Alignment Choose to align panels with roof longitudinal
or solar north.

Placement Choose to place flat on roof, perpendicular to
solar direction aligned with the face or
perpendicular to solar direction with given
tilt and azimuth.

Tilt (Deg) Represents the required angle between solar
panels and the surface on which the array is
inserted. It varies from 0 to 90.

Azimuth Represents the angle between the solar

(Deg) north and array north. It varies from 0 to

359.99.

Panel spacing

When user clicks on panel spacing button,
application popups up a window in which
user can add spaces between adjacent
panels or between adjacent panel rows.

Array When user clicks on the arrow mark in front

Location of the array location, the window closes and
in CAD user can select the required surface
on which panels are to be placed.

Number of This value gets generated automatically

panels depending on the area of the surface
selected.

Energy This value gets generated automatically

generated(k depending on the area of the surface

Wh/year) selected and the location of the site.

Total This value gets generated automatically

weight(kg) depending on the area of the surface
selected.

Energy When user clicks on the energy analysis

Analysis button, a popup dialog appears which shows
the energy analysis for the array. The
contents of the dialog will be discussed in
subsequent sections.
Click this button to save created array.

3 4

Click this button to cancel the array.
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After insertion of array in CAD model, information such as panel specifications, array preferences,

tilt, azimuth and panel spacing, are displayed for user convenience and become read only. It can be

edited only using ‘Edit Array’ command.

6.5 Functionality: Solar Panel Specification

6.5.1 Introduction

This interaction is not provided as an independent command. It can be accessed as a separate

interaction while creating a solar array. This interaction enables defining various panel specifications

to be used in a solar project. In addition to physical dimensions, it also stores information about

energy generation capacity and weight of a panel. Currently, only a ‘fixed’ type of panel is

supported.

6.5.2 Prerequisites
1. Solar project should be created in the DWG file.

2. However, as this interaction is started through Array design commands, all prerequisites

required for Array design are applicable.

6.5.3 Usage

Start the command by clicking ... button in Add/Edit Array dialog.

A window as shown below pops up.

All Panel Specifications
Library name: |POLY CRYSTALINE MODULES PIXON cyrrency:  INR@) Length unit: mm Weight unit: kg Capacity unit: kW
Panel name Width Height Thickness AngleRangeDeg Capacity Weight Partnumber — Cost
PIXP272315-340 | 1000 | 950 20 5 10 22 PanelSpec.001 | 1000
PIX P2 66 290-325 | 200 1000 |15 ] 8 20 PanelSpec.002 | 1050
][]
Parameter Description
Library Name Name of selected library display here.
Currency Represents cost of panels in that panel library. Cost can select while creating
library.
Length Unit It shows unit of width, height and thickness.
Weight It shows unit of weight. Which is total weight of a panel. Does not consider
weight of supports/fasteners.
Capacity It shows unit of capacity.
Panel Name Lists all the available panels, used or unused.
Width Width of a panel in east-west direction in selected unit and it is not editable.
Height Height of a panel in north-south direction in selected unit and it is not
editable.
Thickness Panel overall thickness in selected unit and it is not editable.
Angle range Incident angle range within which a panel will be generate energy effectively
in selected unit and it is not editable.
Capacity Energy generation capacity in selected unit and it is not editable.
Part Number It is the display name of the panel specification in the BOM and it is not
editable.
Cost Represents cost of a single panel in selected unit and it is not editable.
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Click this button to save created panels

x Click this button to cancel the panel editing interaction.

6.6 Functionality: Energy Analysis for array

6.6.1 Introduction

This interaction is not provided as an independent command, it is given as a part of array interaction
commands like Add Array, Edit Array, Array Info, etc. It is available after the array is placed, since the
energy analysis depends on factors like the panel specifications, number of panels, direction of solar
energy and the panels and location parameters.

Energy analysis is possible only if internet connection is available. In absence of internet connection

warning symbol L. is shown indicating that energy analysis is not done. After internet connection is
restored, it is possible to perform energy analysis for all the arrays created in absence of internet

connection.

The energy analysis data for ENGENEXT SOLAR ENGINEER is obtained from PVWatts
https://pvwatts.nrel.gov/pvwatts.php. PVWatts is an internet site powered by NREL (National
Renewable Energy Laboratory). It calculates solar radiation based on latest NSRDB (National solar
radiation database) and calculated DC and AC energy generated based on electrical parameters
provided by the user.

6.6.2 Prerequisites

1. Solar project should be created in the DWG file.

2. Live internet access should be available.

3. ENGENEXT SOLAR ENGINEER should be a licensed copy.

4. As this interaction is started through Array design commands, all prerequisites required for
Array design are applicable.

5. Array should be placed, since energy analysis depends on array parameters like panels
specifications, number of panels, etc.

6.6.3 Usage
The window pops up when user click on energy analysis button in Add array/Edit array/Array info
dialogue.

The popup window is as shown below
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PanelsArray 001 ‘ 6.315 ‘

Solar energy analysis X
Energy Analysis
Energy parameters Array parameters Mame |MNew Solar Project
System losses(%) 14.08 Array DC Capacity(kW) 8 Location Parameters
Energy conversion ratio | 1 Tilt(Deg) |32 Azimuth(Deqg) 180 Latitude 235 Deg (@ N S
DC to AC size ratio 1.2 Longitude |775 Deg Wi E
nverter efficiency(%) |96 Solar North | (0. 1. 0)
Solar Radiation (kWh/m2/day)
Array Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

6.614 ‘?.135 ‘?.157 ‘6.643 ‘5.304 ‘3.498 ‘3.234 ‘5.32 ‘6.292 ‘B.DO? ‘5.8?3 ‘69.39 ‘

AC Energy(k\Wh/month)

Array Jan

PanelsArray 001 ‘ 114315

Feb Mar Oct

1105.35 ‘ 1030.10 ‘ 1061.09 ‘ 12003.8 ‘

Apr May Jun Jul Nov Dec Total

1056.59 ‘ 1219.35 ‘ 1170.66 ‘ 1134.10 ‘ 904 469 ‘ 652.02 ‘ 604.056 ‘ 922.805

Aug Sep

DC Energy(kWh/month)

Array Jan

PanelsArray 001 ‘ 1150.50 ‘

Feb Mar
1101.20 ‘ 1270.65

Apr May Jun Jul Oct Naov Dec Total

1219.93 ‘ 1182.77 ‘ 945732 ‘ 685.859 ‘ 635.223 ‘ 963.547 ‘ 1151.75 ‘ 1073.30 ‘ 1104.84 ‘ 125253

Aug Sep

x

Parameter

Description

Energy parameters

Represents the energy parameters considered for energy calculations. The
parameters in this box are for reference only, they are same as the ones
entered in start design dialog.

Array parameters

Represents the array parameters required for energy calculations. The
parameters in this box are for reference only, they are same as the ones
entered in add array dialog.

Name

Represents the name of the project.

Location parameters

Represents the location parameters considered for energy calculations. The
parameters in this box are for reference only, they are same as the ones
entered in start design dialog.

Solar Radiation

The values in this table represent the incident solar radiation in kWh/m?/day

(kWh/m?/day) for each month.

AC Energy The values in this table represent the AC energy generated in kWh for each
(kwh/month) montbh.

DC Energy The values in this table represent the DC energy generated in kWh for each
(kwWh/month) montbh.

6.7 Functionality: Panel spacing

6.7.1 Introduction

This interaction is not provided as an independent command. It stores information regarding the

spacings between adjacent panels both along the rows and columns. Since spacings are array

specific, they form a part of the array design commands.

6.7.2
1.
2.

Prerequisites

Solar project should be created in the DWG file.
As this interaction is started through Array design commands, all prerequisites required for

Array design are applicable.
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6.7.3 Usage
The window pops up when user click on panel spacing button in Add/Edit array dialogue.

The popup window is as shown below

Panels and rows spacing % Parameter Description

Row Spacing (1) | It represents the distance measured
on the ground which is not covered by
the shadows cast by solar panels.
(Even in case of inclined surfaces, row
spacing represents the width of the
area not covered by the shadow)
Represented by dimension 1 in image.

Spacing type

Panel Spacing (2) | It represents the space between
adjacent panels
Represented by dimension 2 in image.

Dimensions
Row spacing (mm) (1) |50

Panel spacing (mm) (2) |40 ‘

v %

6.8 & Command: Edit Array

6.8.1 Introduction

An array can be edited to change either panels used or any of the panel placement selections. User
can even change the support surface. Array is calculated again and project information gets updated
automatically.

6.8.2 Prerequisites
A solar array should be present in the model. All other prerequisites of having an array in first place,

also apply.

6.8.3 Usage
Start the command by either

1. Type EGEDITARRAY on the command line and hit Enter or
2. Click on EGSolar ->Edit Array menu.
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Edit Array X

Array Name PanelsArray.001
Manufacturer Name PIXON
Panel Library POLY CRYSTALINE MCDULES PIXON

Panel used PIX P2 72 315-340 I:|
Array preferences

Panellayout O JImE @ /mmm
ooo ono

[
[

| |sz

W

Alignment  '® "<

Placement ) ® :
Tit(Deg) | 235 Azimuth(Deg) 1%
Panel spacing Panel spacing ‘

Array Location  (0.0.0)

Array Information
Number of panels 14

Energy generated (kWhfyear) 229067 93
Tatal weight (kg) 308

Energy Analysis |:|
x

System asks user to select an existing array. Upon selecting an array, a window pops up. This window
is exactly same as that of an ‘Add Array’ command except that it starts with a selected array. Pl refer
to Add Array command to understand various Ul controls and their behaviour.

Upon clicking v* button, Existing array is edited instead of creating a new one.

6.9 B Command: Array Info

6.9.1 Introduction
Array Info command provide information about a selected array. None of the details are editable.

6.9.2 Prerequisites
A Solar array should be present in the DWG file.

6.9.3 Usage
Start the command by either

1. Type EGARRAYINFO on the command line and hit Enter or
2. Click on EGSolar ->Array Info menu.
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Array Information X

Array Name PanelsArray.001
Manufacturer Name  PIXON
Panel Library POLY CRYSTALINE MODULES PIXON

Array preferences

Panel layout (11 e alll

| ] ] [ 1]

[— [ —
Alignment  '® 'R 1IN ""ﬁ 4

I A
Placement : - :
Tilt(Deg) 235 Azimuth(Deg) 180
Panel spacing Panel spacing ‘
Array Information
Number of panels 14

Energy generated (kWh/year) 229067.93
Tatal weight (kg) 308

Energy Analysis
x

Panel used PIX P2 72 315-340 I:l

System asks use to select an existing array. Upon selecting an array, a window pops up. This window
is exactly same as that of an ‘Add Array’ command except that it starts with a selected array. Pl refer

to Add Array command to understand various Ul controls and their behaviour.

Upon clicking v* button, Information window is closed.

6.10 "' Command: All Panels
6.10.1 Introduction

This command provides information about all panel specifications created in the solar project. User
can select a panel from the list to view its information. User can also create new panel specification

from this command.

6.10.2 Prerequisites

Solar project should be present in the DWG file.

6.10.3 Usage
Start the command by either

1. Type EGALLPANELS on the command line and hit Enter or

2. Click on EGSolar ->All Panels menu.

All Panels

Library name: | POLY CRYSTALINE MODULES PIXON| Gyrency: | INR(R)

Length unit. MM

Weight unit: kg

Capacity unit KW

PIXP272315-340 | 1000 | 950 20 5 10

22

Panel name Width Height Thickness AngleRangeDeg Capacity Weight Part number

PanelSpec 001

Cost
1000

PIXP266290-325 | 900 | 7000 | 1& 0 8

20

PanelSpec.002

1080

x

This window is exactly same as that of an ‘Solar Panel Specification’ interaction. Pl refer to ‘Solar

Panel Specification’ interaction to understand various Ul controls and their behaviour.
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Upon clicking v* button, Information window is closed.

6.11 & Command: All Arrays
6.11.1 Introduction

This command provides information about all arrays present in the Solar project. User can select an
array from the list to view its information. User cannot create new array from this command.

6.11.2 Prerequisites
Solar project should be present in the DWG file.

6.11.3 Usage
Start the command by either

1. Type EGALLARRAYS on the command line and hit Enter or
2. Click on EGSolar ->All Arrays menu.

All Arrays X

i | Array Name PanelsArray.001

PanelsArray.002

Manufacturer Name PIXON
Panel Library POLY CRYSTALINE MODULES PIXON

Panel used PIX P2 72 315-340 I:|

Array preferences

Panel layout e

Ll

P
Alignment  '® "R
i | ]

2

Placement 2 :
Tit(Deg) | 235 Azimuth(Deg) | 180
Panel spacing Panel spacing ‘

Array Information
Number of panels 14

Energy generated (kWh/year) 229067.93

Total weight (kg) 308

Energy Analysis |:|
.

The window that pops up is similar to ‘Add Array’ command. List on the left indicated all arrays
present in the project. User can click one array at a time to see its information.

Upon clicking v* button, Information window is closed.

6.12 & Command: Project Info
6.12.1 Introduction

This command provides a complete overview of the project. It contains information regarding the

panels and arrays, bill of materials and energy calculations. All this information is for the entire
project.

In info tab it gives information regarding location parameters, all the arrays inserted, all the panels
used and their quantities and overall project summary.
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In BOM tab it gives information regarding all the part items and their quantities and the discount

parameters.

In Energy Analysis tab it gives information regarding the entire project energy calculations. The

display format is similar to the one displayed for individual arrays.

6.12.2 Prerequisites
Solar project should be present in the DWG file.

6.12.3 Usage
Start the command by either

Click on EGSolar ->Project Info menu.

A

Each tab item is as explained below.

6.12.3.1 Info tab

Type EGPROJECTINFO on the command line and hit Enter or

A window as shown below in individual tab sections pops up.

Info | BOM | Energy Analysis
Name  MNew Sclar Project
Location Parameters

Project Info *

Latitude 235 Deg o N 3
Longitude 775 Deg - W E
Solar North (0.1.0)
Panels used

Panel Count

PIX P2 66 290-325|14 |

PIXP272315-340{10 |

Arrays created

Array Panels
PanelsArray.001 | PIX P2 66 290-325 | 14

Panel Count Energy (kW) Weight (kg) Cost(INR)
|138331.06 |280 | 14700

Parameter Description
Name Name of the project as
entered while starting
the project
Location Same as entered while
parameters starting the project
Panels used Lists all panels defined
in the project
Panel Name of the panel
Count Total count of panels

in the whole project

PanelsArray.002 | PIX P2 72 315-340] 10 [163619.97 [220 | 10000

Project Summary
Total Energy Generated (kWh) = 301951.03

Total project price (INR) 24700

Arrays created

Lists all arrays created
in the project

Array Name of an array
Panels Number of panels used
Panel Count | Represents the
number of panels in
given array
Energy Energy (Watts)
generated by an array
Weight Total weight of an
array
Cost Total cost of an array
Project Shows a quick
Summary summary of project
Total Total energy generated
Energy by all arrays
Generated(
kWh)

© Engenext Software Solutions




Total Total price of project

project
price
6.12.3.2 BOM tab
Project Info X
Info | BOM | Energy Analysis
Part Name Description Quantity Unit Price ( Net Price { Manuz
m Panel Name:PIX P2 66 290-325Panel has 900mm widt | 14 1050 14700
PanelSpec.001 | Panel Name:PIX P2 72 315-340Panel has 1000mm wic | 10 1000 10000
Wires Length=1m 120 1 120 v
Project total (INR) 24820
Discount % 15
Roundup selling price
Round up to multiple of |10
Selling Price (INR) 21100
[ Y
x
Parameter Description
Part Number Represents the part number of the panel used.
Description Represents the dimensions of the panel representing the given part number.
Quantity Represents the quantity of the given part number.
Unit Price Represents the unit price for the given part number.
Net Price Represents the total price for the given part number.
Total Price Represents the total price of the project.
Project total It is the total price of the project before applying discount.
Discount % Represents the percentage discount.
Roundup Represents whether the selling price value has to be rounded up after applying
the discount.
Rounding up Represents the factor by which the value is to be round up.
factor
Selling price Represents the actual selling price after applying discount and rounding up.
Export to csv Exports the information from the window to a csv file.
Close Closes the popup window.

Additional BOM line items can also be added using insert key or by right clicking on the BOM and
clicking on add part. User can also delete BOM manually added BOM line items. Project total
includes the price of the automatically generated parts as well as manually added parts.
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6.12.3.3 Energy Analysis tab

Project Info *

Info | BOM | Energy Analysis

Solar Radiation (kWh/m2fday)

Array

PanelsArray.001 2405 3425 4.787 6.103 6.58 6.349 6.674 5.961 4726 3.526 2589 2136 55.262

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Total

PanelsArray. 002 5607 6.276 6.728 6.934 6.338 5782 6.229 6.322 6.077 5663 5414 5207 72577

Total

8.013 9.701 11514 | 13037 | 12919 | 12131 | 12803 | 12283 | 10802 |9.19 2.003 7.343 127.838

AC Energy(kWh/month)

Array

PanelsArray.001 590542 | 7888.49 | 124282 | 15189.9 | 169286 | 15718.1 | 17077.0 | 15101.5 | 11706.6 | 8972.07 | 6190.97 | 5223.93 | 138331

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec Total

PanelsArray. 002 131306 | 13260.3 | 15645.0 | 15289.7 | 14430.0 | 12699.2 | 14118.9 | 14172.1 | 133733 | 13029.9 | 121646 | 12305.7 | 163619

Total

19036.0 | 21748.8 | 28073.2 | 30479.7 | 31358.6 | 28417.3 | 31196.0 | 29273.6 | 25080.0 | 22002.0 | 18355.6  17529.6 | 301951.

DC Energy(kWh/month)

Array

PanelsArray.001 6236.12 | 826347 | 129709 | 158241 | 17641.7 | 16386.6 | 17792.0 | 157454 | 122242 | 940559 | 6516.01 | 5521.73 | 144528,

Jan Feb Mar Apr May Jun Jul Aug Sep QOct Now Dec Total

PanelsArray.002 13689.0 | 13816.1 | 163064 | 15932.2 | 15053.7 | 13256.6 | 14727.4 | 14782.5 | 139454 | 13596.3 | 12675.2  12819.9 | 170601.

Total

199251 | 22079.6 | 292774 | 31756.3 | 326954 | 296433 | 325195 | 30528.0 | 26169.6 | 23001.9 | 19191.2 | 18341.6 | 315129

=
[v]=

Description

Parameter

Recalculate energy analysis- If energy analysis is not calculated for a particular
array due to absence of internet connection, by clicking on this button, energy
analysis gets calculated (if internet connection is available) for applicable arrays
and gets displayed.

Solar Radiation

This table displays the solar radiation for all the arrays present in the project and
their total month wise, array wise and grand total.

AC Energy Similar to the explanation in solar radiation, this table displays information
regarding the AC energy generated.
DC Energy Similar to the explanation in solar radiation, this table displays information

regarding the DC energy generated.

Export to csv

Exports the information from the window to a csv file.

7 <= Command: EGSolar Help

7.1.1 Introduction
This command provides help about Engenext Solar Designer. Opens current .chm file.

7.1.2 Usage

Start the command by either

3. Type EGSHELP on the command line and hit Enter or
4. Click on EGSolar ->EGSolar Help menu.
5. Help file is opened in a separate process.
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ENGEMEXT SOLAR ENGINEER

Your tool for roof-top Solar Grid Design

1 Solar Energy: The future of Energy needs

Sclar energy is an Infinttaly an freely avallable, pelution frae saurce of energy. Generating slectricity fram salar energy iz 2n
ever-ineregsing need snd dear direction for fulure. Wheress generating energy foen solar farms i abig business, generating
energy for every nullding using ot top solar 2rids is avery eftective way too, FNGENEXT SOLAR ENGINEER otfers ane such ool
1o design roaf top salar energy generation gnds.

2 Introduction
ENGENEXT SOLAR ENGINEER i 31 830~ Lo DricsCAD, Lt beings the paver of solar
R design 3t the ditk cf 2 huttan within AccCAR, Targeted for an architect ar 3 chell
enginesr wha designs and canstructs buildings, wsing Salar Enginesr makes it ezsy o
Bcuite Solar ICS Nt e CeSiar o & buikting without any &7Taits. ENGENEXT SOLAR
Includa ¥
User interactions are self-ssplanstory and asy o leam, Complety s kepl o 2
il yeith B target of lying out the salar panels ettectively oa e roattop. It
an ba casily learnt and mastared by an expericncad and raviee Lser alika

W further b such 23 total cnergy generated and total
weighl eLc, which is essential fur the aechitect and a civil enwneer. ILis alse cavable
ot produicing a Bill of materials for solar ganals, which It ar important document far
constriction enginzer.

8 i:- Command: About EGSolar

8.1.1 Introduction
This command provides version information, creator company and contact information about
Engenext Solar Designer. It also has a provision to view EULA (End user license agreement).

8.1.2 Usage

1. Type EGABOUT on the command line and hit Enter or
2. Click on EGSolar ->About EGSolar menu.

3. A window as shown below pops up.

About Solar Engineer n

SOLAR ENGINEER

1.0.8307.16252 EULA
Created by : Engenext Software Solutions

Website : https://engenext.com

Contact : contact@engenext.com
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9 Appendix

9.1 Solar concepts and terminology

Yegsolor North Azimuth- Please refer to

Azimuth

https://www.pveducation.org/pvcdrom/properties-of-
sunlight/azimuth-angle

Tilt- It represents the angle between solar panel and horizontal
Solar Panel | plane.

Tilt Angle

Horizontal

For more information related to geometrical and electrical parameters required for energy
calculations refer https://pvwatts.nrel.gov/

10 List of Releases

Release Date Release number
August 2020 0.1.7532
November 2020 0.1.7636
January 2021 0.1.7698
October 2021 1.0.7962
September 2022 1.0.8307
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