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refugee settlement shelters

Energy for Development

Energy access need for refugees

Forcibly displaced people, who end up as refugees are normally
supplied with immediate shelter, water, food and medical support.
These urgent actions are very important but are mostly based on the
premise that many of the refugees will not stay in the allocated camps
for long. This has implication for other important things like education,
energy, health, etc. which are initially perceived to be less urgent.
Furthermore, the number of refugees and forcibly displaced people
around the world is increasing annually and providing safe return home
to them is challenging, often making the camps more of a permanent
home for many refugees.

Energy, especially electricity supply, which underpins many services is
lacking in large numbers of camps. It is estimated that over 80% of the
around hundred million people in refugee camps have no access to
electricity and this project is looking at remediating this through the
provision of locally generated power from solar photovoltaic (PV)
systems installed on individual tents. The technology was selected due
to (a) the solar resources being omnipresent (everywhere — when the
sun is shining) and (b) PV systems being modular and hence
expandable in size.

Project aims & objectives

This project aims to demonstrate new and appropriate designs of PV
systems integrated with a standard disaster relief/refugee tent. The
power supplied by the PV provides energy needs for lighting, fans,
communication and appliance charging with easy pathways ensure
scalability. You will notice that lightweight solar panels have been fixed
securely to the outside of the tent and the PV output is routed to a
small charge controller and battery inside the tent. The final aim of the
project will be to integrate many of these components within the tent
infrastructure itself.

Design
Three load profiles were generated to reflect basic electrical

requirements in a refugee household, with the loads corresponding to
tiers 1, 2 and 3 of the UNHCR's ‘tiers of energy access’.

The solar home system (SHS) is designed to provide lighting and
mobile phone charging with the systems designed to either include a
fan or a fan and fridge. The SHS is designed to be compatible with the
UNHCR’s Family Tent, a soft-walled structure, which is commonly
deployed in Sub-Saharan Africa and Asia.

The PV is attached to the roof using a hook and rope system

Wires are fed through the air vent

A case contains the battery and charge controller

The case is fixed to the top or bottom of the upright pole depending
on weight

= Wire clips keep the wires attached to the upright pole

» Wood is fixed to the upright pole to provide a surface for appliances

The fixed capital cost of the system is $65. This is an estimation of total
cost of structural components and it would be hoped that this price may
reduce with economies of scale.

The PV panel is sized to serve the anticipated electrical demand during
winter while the summer PV output would exceed demand. The system
however cannot be downsized as it is a priority to ensure the critical
winter load demand is catered for.

 The net present cost of system 1 is $200

» The UNHCR estimates that each year it spends $250 million on
diesel fuel and generators.

* This money could be invested in 1.25 million system 1 units,
providing over 5 million refugees with a basic supply of electricity.

E-' ‘! -'I-El For more information on the project visit

https llenergy.soton.ac.uk/energy-access/
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Load profile and statistics for a refugee household
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System performance (left) and system design (right)

Tents deployed in Kenya following drought and famine across Horn of Africa
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