
The GridWatch
Data Visualization System

Introduction
The GridWatch technology suite consists of a sensor, a cloud-based backend, a data analysis
pipeline and a customer-facing data visualization system (DVS). The DVS is a web-based
application designed to enable the visualization, exploration and analysis of data collected by
the sensor, for both technical and nontechnical users. It provides multiple data visualizations in
the form of maps and time series plots, as well as an option to download the raw data in CSV
format. The raw sensor data is transformed through the GridWatch data analysis pipeline and
presented in the DVS as several grid KPIs: SAIDI, SAIFI, voltage levels, and average hours
undervoltage. The DVS allows for this data to be viewed and downloaded for specific space
groupings (sites, districts, etc), with daily, weekly, monthly, quarterly or yearly comparison
options. It is accessed through a web browser with authentication credentials which are
provided by nLine. This document highlights the main features of the nLine DVS.

NOTE: In this manual, we refer to an nLine site. A “site” is the highest-spatial resolution
measurement taken by GridWatch. In the context of the deployment in rural regions, a
site corresponds to a set of houses/businesses connected to one transformer; in metro
or district capital regions, a site corresponds to a sub-district region of customers
covered by a single transformer.

The Home Page and its Components
After authenticating, the user lands on the DVS home page which displays links to several
dashboard pages: historical maps, time-series plots, and data download pages. In the future,
nLine will host live maps which will also be accessible from the home page. The linked
dashboard pages are summarized below:

Historical Maps: This dashboard visualizes KPIs on a map, with the geographic regions
corresponding to site/district/etc space groupings colored to indicate their KPI values.
The space grouping and time period of interest can be changed by the user. This
dashboard allows the user to compare at a glance the KPIs across districts or sites on a
particular day/week/month/year, and to notice spatial trends.

Time Series: This dashboard shows time series plots of the various KPIs over time. This is
ideal for viewing trends in SAIDI/SAIFI/hours undervoltage/voltage levels for (a) selected
site(s)/district(s).

Data Download: This page provides a tabular view of the KPI data for selected space and
time groupings, with the option to download these tables in CSV format.
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Figure 1: The home page view containing links to historical maps, time series plots, and data
download pages.

In the following subsections, we describe the historical maps, time series, and data download
dashboards which are linked from the home page in greater detail.
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Historical Mapping
The historical mapping page presents choropleth maps of selected space groupings
(site/district/etc) colored by their KPI value. The KPIs viewable in this way are SAIDI (in hours),
SAIFI (in interruptions), average voltage levels, and average daily hours undervoltage, where
undervoltage is defined as 10% less than the nominal (240V for Kenya and 230V for Ghana).
Figure 2 shows one example: a map of average voltage per deployment site for the month of
January 2021 in Accra, Ghana.

Figure 2: A voronoi diagram of site-level average voltages for January 2021. The Average
Voltage summary statistics pop up when the cursor hovers over a site on the map. As these
space-time groupings are changed, the maps update to show the KPI values for the chosen

time period, time grouping and space grouping.
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In addition to site-level maps, we can have district-level maps. Figure 3 shows an example of
such a map for the daily SAIFI of districts in Accra on May 23rd 2021. nLine can also modify the
spatial grouping options for a project to meet specific user needs, for example to show counties
or utility boundaries.

Figure 3: SAIFI map for May 23rd 2021 per district. The map can be downloaded by hovering
over the icons on the upper right side and clicking on the camera icon. This will direct the user

to the rendered image ready for download.
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Time Series Plots
The time series page shows time series plots of SAIDI, SAIFI, average voltage, and average
hours under-voltage over a selected time period, for selected space groupings. Figure 4 shows
an example of this page with monthly KPI time series plots for site 10 over the last 2 years.

Figure 4: A monthly time series plot of the 4 metrics: SAIDI, SAIFI, hours overvoltage, and
voltage levels for the period of the last two years.  This period can be changed by the user.
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We can also compare time series plots across different sites/districts. This is demonstrated in
Figure 5.

Figure 5: Comparison of time series trends of SAIDI, SAIFI, hours undervoltage, and voltage levels
between 2 districts. We can compare 2 or more on the same snapshot. These plots can also be easily

downloaded as they are to the local computer.
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Data Download
The data downloads page allows the user to download data on voltage levels, hours
undervoltage, SAIDI, or SAIFI for time and space groupings of the user’s choice over a selected
time period. The data is downloaded in CSV format to the local computer. Figure 6 shows the
top part of the data downloads page in which daily data is to be downloaded for Achimota
district. Data can be previewed in tables and downloaded for the geographic region, the time
grouping and the period of choice, as shown in figures 6 and 7.

Figure 6: The table preview of daily SAIDI, SAIFI, hours undervoltage, and minutes overvoltage for
Achimota district for the last 90 days.

Figure 7: Data download in the DVS.  In this example, the space grouping was selected to be district, and
Achimota district was selected Note: You can select one district, several districts, or all. The time grouping

selected here is daily.
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