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The solar work trip to Cameroon came up rather suddenly. Last August I had a solar hybrid PV workshop at my
place in Jonesport (see the Fall 2015 Maine Sun) and Marcel, one of the participants was from Cameroon. He told
a fellow Cameroonian Catholic priest about my work in Africa and soon Father Eugen had me promising to go with
him to his part of the country and teach the teachers how to build PV modules and how to use them. The whole
project was sponsored by the Catholic Diocese of Kumbo in the English speaking area northwest of Douala.
In October I found myself on the plane to Douala, Cameroon’s port city where Fr. Eugen picked me up (after
being caught in a traffic jam for more than 2 hours). I wasn’t waiting, I was trying to find out what happened to
my checked luggage and filing paperwork with Air France to get it found and shipped to Douala (It finally arrived
to where I was working in Kumbo a week later).

Getting to Kumbo
The road from Douala to Kumbo is in terrible shape but a very beautiful drive, with many waterfalls and
mountain passes to see.

Two of the several waterfalls we saw on the part of the drive from Bomeda up to Kumbo.
The government of Cameroon has had only two “presidents for life” related to each other (we used to call that
kind of ruler Kings) and the government of Kumbo is part of the opposition so the King is not fixing the roads in
that area at all as punishment for their lack of loyalty. Unfortunately, this kind of lack of concern for the needs of
the people is all too common in African countries.
The 400 Km (248 miles) took ten hours, because we stopped to fix a flat tire (common in these African roads)
and then stopped again in the Archdiocese headquarters in Bomeda to deliver a big box of clothes donated from the
US. We finally got to the Bishop’s House in Kumbo where I was to stay for the rest of the time in Cameroon.
They put me up in the Cardinals’ suite, which was very nice with a sitting room, bedroom and my own private
bathroom. I had to repair hardly any of the plumbing, just fix the toilet seat (Most of the toilets I encountered
didn’t even have seats so I was happy with that). Since all my clothes were in the missing suitcases, one of the
nuns found some underwear, sox, a shirt and a brand new pair of pants that fit me well enough. I took breakfast
and supper in the bishop’s dining room and was fed more than well enough (I gained weight). I also met the man
who became my assistant (as well as one of my students) and the first day after I got to Kumbo, we spent going
around the town seeing what was available and shopping for the tools and materials we would need to make the
photovoltaic (PV) modules we would build in the 2 ½ week course.

The Solar Course
The course was taught in a retreat center up the hill from the Cathedral and Bishop’s House. Kumbo is in the
mountains so the retreat center is about 7000 feet above sea level and nice and cool for a place only 11 degrees
north of the equator. The bishop had already gathered the students so I had 30 students, including 10 parish priests.
I will be “teaching the teachers” who can go out and teach people in the surrounding villages how to make their
own PV modules and wire up their homes for solar electricity.
I started the course with two days of lectures on solar energy in general and photovoltaics in particular: how PV
cells work and how they are made, as well as how to wire them up in series to produce the voltages necessary for
the different uses of solar electricity. Finally my luggage arrived with the 1000 PV cells and special tools like
multimeters and diamond disk PV cell cutters so we could get to work building PV modules.

Students cutting and soldering the PV cells to make solar cell phone chargers.
As I normally now start the course, the first hands-on project is to build solar cell phone chargers. People in 3rd
World places use cell phones extensively since land lines are very scarce and unreliable. These solar cell phone
chargers will work with any cell phone except the Apple iPhones. However, that is not a problem since virtually
nobody in the developing world can afford the luxury of an Apple device.
Next we built small PV battery chargers designed to recharge C,D and AA batteries, even “non-rechargable”
ones. I had brought six white plastic cases for the chargers (made for my by the Penopscot Indians out of recycled
plastic. After they were working perfectly, we made a different design developed by the Grupo Fenix in Nicaragua
that has the battery holders connected to a tiny 4 cell PV module by a wire; so that the batteries can be in the shade
while the PV module is in the sun. This keeps the batteries cooler in tropical locations.
Finally we made 16 watt, 17 volt PV modules designed to power single room huts in the “informal
communities” (which used to be called Squatter settlements). All these modules can be made using a technique that
can be done without a heat cured encapsulant. I explained to the students that they should help first, those in most
need of help. Even in 3rd world villages and cities, some people are much poorer than others and should get the
solar electricity first. We discussed how to set up microloans so the clients can pay for their solar electric system.

It is a bad idea to simply give them the system since then, it is not properly taken care of. The Grupo Fenix
developed these processes years ago, after making enough mistakes. Remember, the social process is far more
important than the technology (although the technology has to be superb as the starting place).

Making Solar Ovens
In order to build PV modules bigger than 16 watts, we have to use a plastic sheet material called Ethylene Vinyl
Acetate (EVA), which has to be heat cured to about 120º C (250º F). This is the way all the commercial PV
modules are encapsulated, using half million dollar robotic laminating machines. About four years ago, we
developed a way of using solar ovens to exactly the same job (see the Summer 2013 Maine Sun). The next part of
the course is teaching how to build such a solar cooker. The Diocese has a very good carpenter workshop with big,
high quality German power tools. These operate on 3 phase 380 volt, 50 Hz power, which is rarely available from
the poorly run, overloaded utility grid so we had to wait several days until one morning the power showed and they
could cut all the wood necessary to build the solar ovens. We built two, one designed big enough to take the
biggest glass we expected to use, and a second smaller family sized solar cooker.

The new solar cooker loaded with two large PV modules ready to be heat cured. The master carpenter is on
the right side of the photo.
The carpenter shop is run by a very good cabinet maker so I simply showed him a PowerPoint of the Grupo
Fenix people building such solar cookers in Nicaragua and Peru and let him work out his own design to fit the
glass. He came up with some innovations that I will pass on to the Grupo Fenix people when I get down to
Nicaragua next month. Because of the delay in getting electric power and cloudy weather we didn’t finish heat
curing the PV modules before I left, but I have heard that they came out well done.
One of the lecture sessions was devoted to designing a PV system to power the entire carpenter shop complex
and take it off the grid. The shop personnel are waiting to celebrate the day when they will invite the power
company workers to come and take the power lines away. This project will cost about $10,000 and will be done
with a set of big 65 watt PV modules cooked in the solar oven.

The Final Celebration and Plans for the Future
On the last days I was in Cameroon, two of the priests took me around to schools that need solar electricity. I
worked with students, teaching them how to design PV systems for these different size applications. I gave them
copies of the software I developed many years ago (and have now ported to MS Office 2010) and taught them how
to use it. We came up with approximate weather data for that part of Cameroon to use in the software (but I would
stil like to find more accurate data).
On the last day before I left, the Diocese gave me a going away celebration. The students brought samples of all
the different PV modules they made (except for the biggest modules, which were still in the big solar oven).

The Family size solar cooker with the students holding all the smaller PV modules. The bishop and I are in
our fancy outfits. I received the Cameroon Chief’s outfit as a gift.
One of the weekends, I was taken to the Catholic University in Bomenda to give a two hour seminar on solar
energy. One of the results of the seminar is that I will givew an intense week-long solar course when I come back to
Cameroon next May or June.. I have promised to come back two more times toget the program going properly and
hopefully have a small solar collective or company going there, separate from the Diocese.
While I was there I visited Sister Linda (the aunt of Marcel, the man who had come to our workshop in Maine
and started all this work). Sister Linda is a Franciscan nun and we met in the big Franciscan convent near the
University. The Mother Superior amd other head nuns had a meeting with me about the convent’s needs for solar
electricity and solar hot water at the convent and elsewhere. We came up with a tentative design plan for PVThermal Hybrids of the type we have recently installed on my place in Maine and came up with a budget, which
will be tens of thousands of dollars. Of course, the Mother Superior now wishes me to start a program in the US to
raise all that money. When I get to Florida, I will see what I can do to organize such a fundraising project.

The Trip Back to the Airport
We left Kumbo at 9 in the morning to get me to the airport by 9 pm to catch my Air France flight back to Paris
and Boston. The reason for the early departure became evident when we had climbed through the first mountain
pass and reached a flat elevated plateau with a river winding alongside the (mostly dirt) road. It had rained hard all
the night before and the river was flowing over the road. There was a traffic jam where people had started building
a dam alongside the road to divert the water flow to where they were building a new bridge over the river.

Building the diversion dam along the main road in the country.
This project, organized by the truckers and the people themselves, took about 1 ½ hours. No police or
government people were anywhere around. Finally the water over the road was low enough that trucks and most
vehicles could proceed. Our Toyota Hilux 4 wheel drive pickup was a Real SUV: diesel engine, manual
transmission, manual window cranks and door locks. Those diesel engines will run under water and the only
electrical thing down low is the starter. That is why you have a manual transmission: When the starter stops
working after going swimming a few times, you can push start the truck in 2nd gear. The toy SUVs you find in the
1st World with electric everything don’t last very long in a 3rd World country.
After a nice, but inexpensive lunch and taking time out to buy and install a used tire on the truck, we made it
through the Douala traffic jams to the airport at 8:30 pm, perfect time for me to check in at the Air France counter
and go through all the check points to check my passport and such, and wait to get on the plane back to Paris. The
rest of the trip was uneventful and I arrived in Boston a few minutes early.
I am already in contact with people about my next trip to Cameroon, where we will go into the countryside and
install the PV systems they will be building while I am gone. Cameroon is a very beautiful country with virtually
no tourists. It does have Boko Haram terrorists visiting the very top end of the country, but it is essentially
impossible for anybody to get from there to where I am working except in an airplane, so I am not worried about
going back. I really like working with the people of Cameroon.

