REPORT ON OUR VISIT TO THE THAR DESERT, PAKISTAN
- Richard Komp, July 2009

On Sunday the 26th of July, we went on a two day visit to the Thar Desert to see for ourselves
the work the Alternative Energy Development Board (AEDB) has been doing in that area. We
arrived at the AEDB office in Mithi in time for a short meeting with Engineer, Dr. Riazuddin
Abro and lunch; and that afternoon we were driven in one of their 4 wheel drive pickup trucks
into the area of the desert near the Indian border to visit two communities where photovoltaic
(PV) lighting systems have been installed. The latter half of the trip is over a barely discernable
track in the sand but the driver was excellent and we only had to get out to push one time.
The PV systems, part of a large set of systems paid for under a grant from a German NGO,
had one PV module, made by SunTech Power in China, per household complex. The size of the
single PV module was adjusted to the size of the extended family in the household and varied
from small 40 watt modules to larger 120 watt units.

Checking out the photovoltaic system for a large household compound in the village.

The charge controller, one light, and the battery (in the box on the floor) for a home PV system. This larger
system powered 8 lights in the separate round dwellings.

The design and workmanship of the installations was excellent, with solidly installed pole
mounts and adjustable frames to hold the PV modules. The wiring was neat and designed to be
safe for the children in the village. One light in each dwelling is enough for general illumination
but the systems are big enough so that more lights and power outlets of radios and even a TV set
could be added without overtaxing the capacity. The pole mounts are an excellent choice since
all the round dwellings have thatch roofs with difficult mounting problems for PV arrays.
We visited two different villages next two each other, one with an Islamic mosque and the
other with a Hindu temple. Both villages have people of both faiths who have been living and
working in harmony with each other for centuries. We were only about five kilometers from the
Indian border.
Suggestions
The only change I would suggest in the installations is to change the angle of the PV modules
to 20º instead of the ~30º they now appear to be set at. The person in charge of the installation
said they used the latitude of Islamabad to determine the slope, but this location in the Thar
Desert is far south of there at a 23º latitude. In addition, the local people told me that June and
July are normally the cloudiest part of the year in the desert, with December being very sunny
and cooler. The 20º slope makes the PV modules more efficient in June and July, offsetting to
some extent the loss of sunlight in that part of the year. In addition, the cooler weather will also

increase the efficiency of the PV cells, mitigating some of the loss caused by the misalignment in
December. This way, the PV system will produce about the same amount of power year-round
with no need to readjust the angle during the year.
The magnetic deviation of the compass needle should also be checked using the system I
taught the students in our PV module manufacturing and installation course. We discovered that
the compass needle points 5º west of true north (5º east of true south) in Karachi, but the
deviation might be different in the villages’ location. The system involves only stones to mark
the path on the ground of the shadow of a vertical stick and a measuring string and is simple to
implement, although it takes staying all day in one location to get an accurate measurement.
Future Plans
We were told that the money has now run out from the German grant so the installation work
in the villages has stopped with a number of villages still without any electric power. We also
talked about the possibility of using the PV modules and other components (like the charge
controllers) now being made in Pakistan instead of imported parts for the next generation of PV
systems. There is even the possibility of teaching some of the villagers how to assemble the PV
modules, for their own use as well as to sell as an income generating activity.
The villagers showed us their well, which has a problem with brackish water most of the year.
Dr. Abro has a plan for running a long pipeline a number of kilometers to bring water into the
villages from what he said were sweet water wells; but others have told me that even those wells
have some troubles with brackish water in the dry season. I think the lack of safe drinking water
is the most important problem in the area. We discussed the concept of the Photovoltaic Still,
which uses the evaporation of sea water (or mineralized well water) to cool the PV cells and then
condenses the water vapor to produce safe drinking water. Sea salt can also sometimes be made
as a byproduct.
In December, I will be working at the Universidad de Concepcion in Chile, to develop the
second generation of this PV-Still, which I developed while working at the Universadad
Nacional de Ingenieria (National Engineering University) in Nicaragua. When I come back to
Pakistan in 2010 for the necessary follow-up visit for my work there, I can bring the information
we have gathered and the design of this second generation PV-Still as a possible alternative
method of getting safe drinking water to that part of the Thar Desert.
As the AEDB plans for future PV systems, the Board should take advantage of the inherently
distributed and modular nature of photovoltaics. Instead of clustering the PV modules into 10
megawatt systems requiring an extension of the utility grid to bring the power from remote
locations to the places where it will be used, they should think of many small systems right next
to (or on the roof of) the user. This will take a load off of Pakistan’s overstressed utility grid and
give a more reliable and secure source of renewable electric power to the people of Pakistan.
Remember -- the sun, the wind, geothermal, tidal and wave power are not the alternatives.
Renewable energy is the real source of energy on our planet and fossil fuels are just an
alternative source of stored renewable energy we will have indulged in for a mere 250 years of
our 8000 year old human civilization. In the Indus River valley, this long majestic history of
civilization is exceptionally apparent.

