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Concept Paper 

Mapping of Areas not Having Access to Electricity and High Voltage Power 
Transmission Lines Using GIS/AI Techniques in SAARC 

Background: 

Energy is one of the most important inputs in the productive process of a country. With the scarcity 

of electricity and limited access, it is imperative to provide it to far-flung areas for socio-economic 

uplifts. This problem is especially acute in developing countries, whereby, limiting participation in 

modern economy and culture, increasing poverty and eroding ecology. Access to energy in the form 

of electricity leads to sustainable development, poverty alleviation and provides inclusion in the 

economy. 

There are many areas in the SAARC region, which are still not connected to the power grid. To 

provide access to electricity in these areas, their identification and their distance from the nearby 

grid or grid-connected areas is critical for connected them to the grid. This requires a centralized 

map of such areas and transmission grid/ system. These can be mapped with imaging processing 

techniques using a combination of GIS and AI techniques. This will be followed by mapping of 

households in the areas without electricity and human population in those areas. Such maps can be 

used by policy makers, investors and grid operators for effective decision making.  

Introduction: 

Electricity access is a logistically challenge in SAARC countries, as there is rarely a complete and 

accurate footprint available of areas with electricity availability and areas without electricity. Such 

maps are crucial as there is no way to make informed decisions on how to spend resources to 

improve the electricity access for the masses. Keeping this in view, SEC, under its thematic area of 

“Programme on Rural Electricity for Poverty Alleviation (PREPA)”, proposes a special project on 

“Mapping of Areas not having Access to Electricity and High Voltage Power Transmission Lines Using 

GIS/AI Techniques in SAARC”. The project will be outsourced and will primarily comprise of mapping 

off-grid areas and the network of high voltage transmission lines in the SAARC Member States by 

utilizing AI based machine learning and image processing techniques. These techniques will also be 

utilized for identifying households in the mapped off-grid areas. This will be crucial to show any 

human population presence in those areas. The mapping will also show the distance between off-

grid areas and nearest high voltage transmission network. The mapping tool will be vital use for 

strategic power system planning, network expansion, access to electricity and tracking progress on 

SDG 7. 

Objectives: 

Following are the objectives of this study: 

1. Comprehensive mapping of off-grid areas in the SAARC Member States using image 

processing techniques. 

2. Comprehensive mapping of high voltage transmission line network in the SAARC Member 

States using image processing techniques. 



Page 2 of 2 

3. Footprints of household (if any) in the mapped off-grid areas using image processing tools 

and techniques.  

4. Estimation of the distance between off-grid areas and nearest high voltage transmission 

line. 

5. Develop machine learning algorithms and models that are capable of mapping off-grid 

areas by utilizing open source imagery of the SAARC member’s states. 

6. Provide detailed information to policy makers, investors, grid operators and other 

stakeholders for effective decision making. 

Deliverables: 

The outcomes of the project will be: 

1. Mapping of off-grid areas in the SAARC Member States. 

2. Mapping of High Voltage Transmission lines in the SAARC region. 

3. Footprints of households (if any) in the mapped off-grid areas and showing the distance of 

the off-grid areas to the nearest high voltage transmission line. 

4. Models, algorithms, codes and techniques so that time and cost associated with future 

mapping efforts are reduced. 


