OnSSET/Global
Electrification Platform

Hands-on 5: Data extraction to CSV!

In order to facilitate the extraction of GIS data to CSV format, the team at KTH-dES has
developed a QGIS plug-in. This document is divided into two parts. The first explains how to
install the plug-in and make it available for use in QGIS, and the second part explains how to
extract the data using the plug-in.

NOTEL1: This Plug-in works with QGIS 3.10. If you use any other
version there can be issues for the plug-in to work properly.

1) Follow the instruction “"QGIS 3.10 Installation Instructions” if you have not already
installed QGIS on your computer.

2) Download the remaining datasets for Benin here.

Learning outcomes

By the end of this exercise, you will be able to:

1) Use the plug-in to extract the data to a csv file.
2) List the datasets that are used in the plug-in.
3) Create the CSV file required for Hands-on 6.

! This exercise is an exercise developed by Khavari, B., 2019. Exercise 5: Data extraction to CSV
[WWW Document]. OnSSET Teaching Kit. URL
https://onsset.github.io/teaching_kit/courses/module_2/Excercise%205/ (accessed 2.18.21).

All images are screenshots from QGIS 3.10, which is licensed under Attribution-ShareAlike 3.0
Unported (CC BY-SA 3.0) unless stated otherwise.
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1. Installing the plug-in

Note: In order run this version of the plug-in you have to make sure that your population data

are available in polygon form.
1. Download the zipped folder onto your computer from here. Choose the option which is

valid for the version that you have for QGIS. Right-click on gep_onsset.zip and select
Save link as... ()

Pull requests Issues Marketplace Explore

®Watch = 1

H OnSSET/ ClusterbasedExtraction

<Y Code ssues Pull requests Actions Projects Wiki Security Insights

* master +  ClusterbasedExtraction / Plugin / Go to file Add file ~

babakkhavari Hydro update '« 7c258a8 2daysago (D) History

Option 1 Hydro update 2 days ago

Option 2 made custom demand an optional layer 7 months ago

Option 3 made custom demand an optional layer 7 months ago

© 2021 GitHub, Inc

Figure 1. GitHub page (Picture source: Screenshot from
https://github.com/OnSSET/ClusterbasedExtraction/tree/master/Plugin, licensed under MIT license)

2. Open QGIS Desktop (make sure that you use version 3.10).
3. On top of the window you have a number of menus; click on the one that reads

Plugins.

(2} Untitled Project - QGIS

Project Edit View Layer Setﬁngs'l.l'ev:b]r Raster Database Web Processing Help
=] = = e e : e 1]

DEBRBRER NS L2 DD Q)

BQV. AW FRE T €D B

InSSET

Figure 2. Plug-in menu

4. Next, go to Manage and Install Plugins...
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() Untitled Project - QGIS
Project Edit  View Layer Settings

NEBRER
g % Qvg /%I #J W .!’._, Python Cansale Crl+Alt+P

Plugin Reloader »

gpeessing  Help

In=SET

Figure 3. Management menu for plug-ins

5. This opens a new window with a humber of different options on the left-hand
side. Choose Install from ZIP

(2 Plugins | Install from ZIP ? X

ke

» Al

2 )
F : Installed If you are provided with a zip package containing & plugin to install, please select the file below and dick the Inséal abagin button,

re Please note for most users this function is not applicable, as the preferable way is to install plugins from a repository.

Not installed

i Install from ZIP
ZIF file:
*‘ Settings

Install plugin

Close Help

Figure 4. Installing plug-ins using ZIP-files

6. In the window that opens, click on the three dots next to the empty field; then
navigate to wherever you saved the gep_onsset.zip file and select it.
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(2 Plugins | Install from ZIP
b Al

ry

t :Installed

.-

Mot installed
i Install from ZIP
ﬁ' Settings

If you are provided with a zip package containing a plugin to install, please select the file below and dick the Instal mbgin button.

Please note for most users this function is not applicable, as the preferable way is to install plugins from a repository.

ZIP file:

Install plugin

Cloze Help

Figure 5. Click on this button to browse to the zipped file

7. When you have found it, click on Install plugin.

(2 Plugins | Install from ZIP

e

o Al
r

k :Irusta\le-j
T nNotinstalled

i Install from ZIP
ﬁ' Settings

? X
If you are provided with & zip package containing a plugin to install, please select the file below and dick the Jnstad plagin button.
Pleaze note for most users this function iz not applicable, as the preferable way iz to install pluging from a repository.
ZIP file: |D:\EMP—n SouthAfrica 2019\QGIS instalments and plugin\onsset. zip &
I Install plugin I
Close Help

Figure 6. When you have found the zipped folder click on this button to install it

8. After the plug-in has been installed it will appear under the Database menu on
top of the screen. You are now ready to run the plug-in.
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(&) Plugins | Install from ZIP ? *

Al I @D [ Plugin installed successfully Q

J mstalled

Mot installed If you are provided with a zip package containing a plugin to install, please select the file below and dick the Insisd plgin button.

Flease note for most users this function is not applicable, as the preferable way is to install plugins from a repository.
* Install from ZIP

ZIP file:

Install plugin

Figure 7. This field will appear when the install is completed

(&) *Untitled Project - QGIS
Project Edit View Layer Settings Flugine Vector Raster | Database Web  Processing Help

T EPERRR| O S L PHODQ ool > Poril-m-0 = EBE s
BQViA®R:L/ B-5x@ T o [ NSO sTeossiil |2 /9 - 8

Figure 8. When the plug-in is installed, it will appear under the database menu with the name "GEP_OnSSET"
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2. Running the plug-in

Before opening the plug-in, make sure that all the datasets that are required to run it
are loaded into your QGIS window. Make sure that all the datasets have the correct
type as specified in the table below.

Note2: All datasets in this import have to be in the coordinate system WGS
84 - WGS84 - EPSG:4326.

Table 1. The datasets required for the analysis (source: table licensed under CC-BY 4.0)

Administrative boundaries Polygon
Population Polygon
GHI Raster
Wind speed Raster
Travel hours Raster
Custom demand layer Raster

(Customized layer with estimation of average
per capita demand for each cluster in 2030)

Elevation Raster
Land cover Raster
Existing HV lines Lines
Planned HYV lines Lines
Existing MV lines Lines
Planned MYV lines Lines
Substations Points
Transformers Points
Roads Lines
Hydropower Points

NOTE3: The name of the datasets do not have to match with the table, but
they must be of the correct type.

NOTE4: When you have made sure that you have all the required datasets
loaded into QGIS, create an empty folder and name it after your study area.
This folder will serve as your workspace.

NOTES: The HV and MV lines have the same file name for Benin. To identify
the different types, rename the layers in QGIS after import.
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1. Open the plug-in from the Database menu. The name of the plug-in when
installed will be GEP OnSSET.
2. The following window will open up:

(2 Dialeg ? x
Workspace Mame of study area
Target CRS
invalid projection hd :-i
Population Population column
- -

Administrative boundaries

GHI

Windspeed

Travelhours

Custom demand

Elevation

Landcover

Existing HV-ines (Optional) Flanned HV-ines (Cptional)

Existing Mv-lines {Optional) Planned Mv-ines (Optional)

Substations (Optional)

Roads (Optional)

Transformers (Optional)

Hydropower (Optional)

The field with the hydro output Hydropower unit
- w -

| Run I

Figure 9. The plug-in in use (source: image licensed under CC-BY 4.0)
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Below information will be provided regarding the use of each box.

Box 1. This box lets you choose the workspace. Click on the three dots and
navigate to the empty folder that you have created previously. When you have
found it click ok and continue.

() Dialog ? >
Workspace Mame of study area
Target CRS
invalid projection A L‘J
Population Population column
- -

Administrative boundaries

GHI

Windspeed

Travelhours

Custom demand

Elevation

Landcover

Existing HV-ines (Optional) Planned HY-ines (Optional)

Existing Mv-lines (Optional) Planned Myines (Optional)

Substations (Optional)

Roads (Optional)

Transformers (Optional)

Hydropower (Optional)

The field with the hydro output Hydropower unit
- w -

I Run I

Figure 10. Box 1: enter the workspace by clicking on the button with three dots and navigate to the empty folder you are
using as workspace (source: image licensed under CC-BY 4.0)
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Box 2. Enter the name of your study area. This is the name will be given to your
csv output file.

(2 Dialeg ? *
Workspace Name of study area
Target CRS
invalid projection - —};
Population Population column
- -

Administrative boundaries

GHI

Windspeed

Travelhours

Custom demand

Elevation

Landcover

Existing HV-ines (Optional) Planned HvHines (Optional)

Existing Mvdines (Optional) Planned Myines (Optional)

Substations (Optional)

Roads (Optional)

Transformers (Optional)

Hydropower (Optional)

The field with the hydro output Hydropower unit
- w -

I Run I

Figure 11. Box:2 Enter the name of the study area (source: image licensed under CC-BY 4.0)
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Box 3. This box lets you choose an appropriate coordinate system.

(2} Dialog 7 *
Workspace Mame of study area
Target CRS
invalid prajection - —:-E
Population Population column
- w
Administrative boundaries
GHI
-
Windspeed
Travelhours
Custom demand
-
Elevation
Landcover
-
Existing HV-ines (Optional) Planned HV-ines (Optional)
- -
Existing Mv-ines (Optional) Planned My-ines (Optional)
- w
Substations (Optional)
-
Roads (Optional)
w
Transfarmers (Optional)
w
Hydropower {Optional)
-
The field with the hydro output Hydropower unit
- W -
I Run |

Figure 12. Box 3. Enter the coordinate system that you wish to reproject your data to (source: image licensed under CC-BY
4.0)
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To find the coordinate system that is appropriate for your country please visit
http://epsg.io/ and search for your country.

For Benin we use: WGS 84 / UTM zone 31N, EPSG:32631

Next, come back to QGIS. Click on the icon next to the field and check the EPSG
code, for Benin 32631. Choose one where the unit is in metres and the red box
covers the whole area you are working with.

(=¥ Coordinate Reference System Selector ? x

Define this layer's coordinate reference system:

This layer appears to have no projection specification. By default, this layer will now have its projection set to that
of the project, but you may override this by selecting a different projection below.

IFiIter 1 25000 I &

Recently used coordinate reference systems

Coordinate reference systems of the world ] Hide deprecated CRSs

Coordinate Reference System Authority [D
v @ Projected Coordinate Systems
v Transverse Mercator

Leigon / Ghana Metre Grid EP5G:25000

<

Selected CRS |Leigon / Ghana Metre Grid

Extent: -3.79, 1.40, 2.10, 11.16 RN AN
Proj4: +proj=tmerc Hat_0=4.666666666666667 bl i3 | S T’

Hon_0=-1 +k=0.99975 +x_0=274319.51 +y_0=0
+ellps=drk80 +towgsa84=-130,29,364,0,0,0,08nIts=m |
peogr- ) T |

cncel | [ e

Figure 13. Enter the coordinate system you have chosen in the field. Make sure that the unit is metres (lower left box) and
that the red area covers your study area (lower right box)
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Box 4 and 5. In box 4 select the population dataset. You will have to choose
the column that represents the population in the attribute table in box 5.

() Dialog ? X
Warkspace Mame of study area
Target CRS
invalid projection - —"E
Population Population column
- -

Administrative boundaries

GHI

Windspeed

Travelhours

Custom demand

Elevation

Landcover

Existing Hvines (Optional) Flanned HY-ines (Cptional)

Existing MV-ines {Optional) Planned My-ines (Optional)

Substations (Optional)

Roads (Optional)

Transformers (Optional)

Hydropower (Optional)

The field with the hydro output Hydropower unit

- W -

Run

Figure 14. Box 4: enter the population clusters and in Box 5 select the column representing the population (source: image
licensed under CC-BY 4.0)

Box 6 — Box 19. Select the matching datasets for the boxes
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() Dialog ? it
Waorkspace Mame of study area
Target CRS
invalid projection - :-';,
Population Population column
- -

Administrative boundaries

GHI

Windspeed

Travelhours

Custom demand

Elevation

Landcover

Existing HV-lines (Optional) Planned HY-ines (Optional)

Existing MV-ines (Optional) Planned Mv-ines (Optional)

Substations (Optional)

Roads (Optional)

Transformers (Optional)

Fyoropower opuonan

The field with the hydro output Hydropower unit
- W -

| Run I

Figure 15. Fill in the correct datasets for each one of these boxes. (source: image licensed under CC-BY 4.0)

Box 20. Click on the box and select the hydropower layer; make sure that it is a
point vector.
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Figure 16. Hydropower points to be entered in this box (source: image licensed under CC-BY 4.0)
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Waorkspace Mame of study area

| | B | |
Target CRS

|ir1'u'alid projection - |
Population Population column

| - -]
Administrative boundaries

| v
GHI

| "]
Windspeed

| - |
Travelhours

| -]
Custom demand

| -]
Elevation

| -]
Landcover

| v
Existing HV-ines (Optional) Flanned HV-ines (Optional)

| - - |
Existing MV-ines (Optional) Planned MV-ines (Optional)

| - v
Substations (Optional)

| -]
Roads (Optional)

| -]
Transformers (Optional)

Hydropower (Optional)

e hield with the hydro output

Hydropower unit

- |

W

I Run I
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Box 21. Select the box that includes the hydropower output (in this box you will
select a column in the attribute table). The hydropower output is the potential
electricity that can be outputted from each plant. In this case it is PowerMW.

() Dialog ? Ed
Workspace Mame of study area
Target CRS
invalid projection hd ;,
Population Population column
- b

Administrative boundaries

GHI

Windspeed

Travelhours

Custom demand

Elevation

Landcover

Existing HV-ines (Optional) Planned HV-ines (Optional)

Existing Myines (Optional) Planned Myines (Optional)

Substations (Optional)

Roads (Optional)

Transformers (Optional)

Hydropower {Optional)

—The field with the hydro output Hydropawer unit
- w A

I Run |

Figure 17. The field in the attribute table that includes the hydropower potential (source: image licensed under CC-BY 4.0)
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Box 22. Select the unit of that the hydropower output is given in. You can
choose between W, kW, and MW. If you chose PowerMW in the previous step
the unit should be MW.

() Dialog ? X
Workspace MName of study area
Target CRS
invalid projection - | |
Population Population column
- -

Administrative boundaries

GHI

Windspeed

Travelhours

Custom demand

Elevation

Landcover

Existing HV-ines (Optional) Planned Hvines (Optional)

Existing Mv-ines {Optional) Planned My-ines {Optional)

Substations (Optional)

Roads {Optional)

Transformers (Optional)

Hydropower (Optional)

The field with the hydro output Hydropower unit

Figure 18. The unit of the values in Box 18 (source: image licensed under CC-BY 4.0)

3. When all boxes have the correct data, click “"Run”. This will run the plug-in.
Depending on the size of the country this can take between 15 minutes and a
few of hours.
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NOTEG6: While the plug-in is running you will not be able to use QGIS. If
you try to use QGIS you will get a loading icon. As the plug-in is
working different messages will be printed in the QGIS python console
that opens automatically when you start the plug-in. When the plug-in
is finished a message will be displayed stating so.

Python Consale
LB RN

159 2dd land cowver to the clusters. Time: 1g:47:49.028072

20 Processing the substations. Time: 16:47:53.94677%9

21 Processing the exisitng high-wvoltage tranmission lines. Time: lo:51:26.128547
22 Processing the planned high-voltage tranmission lines. Time: 16:52:10.312544
23 Processing the exisitng medium-voltage tranmission lines. Time: 16:52:52.914817
24 Processing the planned medium-voltage tranmission lines. Time: 16:53:43.031952
25 Processing the roads. Time: le:54:58.9316g0

26 Adding the wector data to the clusters. Time: 16:37:09,.250982

27 Creating ocutput csv-£file. Time: 16:57:40.110770

28 Finished!. Time: 1&:57:42.43382%

a4

B

Figure 19. Printed text during the run with timestamps
4. When the plug-in has finished a CSV file with the same name as you specified in
box 2 will appear in a folder named “Assist” within your workspace folder.

Finally, create a copy of the CSV file, and we will use it in the next
hands-on exercise.
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