Solar Mexico Summer 2009 Trip Report
Installation of five solar electric systems and site assessment for future projects.
Riley Flowers, Liz Stewart, Jason West

Solar Mexico is happy to report another successful summer trip. Dr. Jason West along with
two students, Riley Flowers and Liz Stewart, spent 11 days in Mexico installing five more
solar eclectic systems near the city of Matehuala, San Luis Potosi and assessing new
potential projects in San Luis Potosi and in the state of Queretaro.

Solar Mexico is in its second year of 23
collaboration with Engineers Without
Borders (EWB), a student group at the
University of North Carolina that helped
plan, fund, and staff the 2009 trip to
Mexico. Students met with local
electrical engineers throughout the year
to learn more about and also improve
upon the solar electric system installed
in the homes. Our collaborating
Mexican non-profit, the Rural
Development of the North of Potosi
(DERNOPAC), worked to identify

families in need of solar electricity Picture 1: Liz Stewart, Dr. Jason West, & Riley Flowers
before our trip and prepare them for

our arrival.

After a year of work and preparation, Jason, Liz, and Riley started their trip in Mexico City
on Monday July 20, and traveled 5 hours by bus to the city of San Luis Potosi. After meeting




with Mr. Raul Florres Torres, a leader of one of the seven Rotary clubs in the state of San
Luis Potosi, we picked up our solar panels and electrical equipment and then traveled to
the smaller city of Matehuala to pick up more tools before traveling out into the
countryside to install the systems.

Part 1: Installation of 5 solar electric systems near Matehuala
Installation 1: Sefiora Santos Martinez, Lazaro Cardenas, Municipio Vanegas

Our first installation was for an
elderly woman (pictured in left
photo in red top) who lived very
far outside any town, almost a
full hour drive from the closest
electric lines. Her house was so
remote, that we asked a local
resident, Armando, to guide us on
the three-hour drive to her home.
Our driver and friend from
DERNOPAC, Nacho, showed his
expertise at navigating the rural
dirt roads on our way to her
home.

Picture 2: Armando (guide), Enriqgue Rodriquez Martinez (son),
Sra. Santos Martinez, Nacho

Sra. Santos Martinez lived alone is a small adobe
house consisting of two rooms, each with beds, one
door and no windows, and a detached kitchen with a
dirt floor, no windows, and a clay fire oven. We
installed a florescent light in each of the rooms,
installing a sturdy post between the main house and
the kitchen to hold up the electric wires hung between
them.

After spending hours traveling in a pickup truck
through the Mexican desert, we were overjoyed that
she greeted us with a fresh meal of tortillas, beans,
and eggs for lunch. Sefiora Martinez was very excited
that she was finally getting light in her home. She was
extremely gracious and allowed us to spend the night
in her home, cooking us a traditional Mexican dinner
with homemade tortillas hot off her wood-fired stove.

Picture 3: Riley and Liz installing wire for lights
and switches



Installation 2: Family Rodriguez Facundo, Lazaro Cardenas, Municipio Vanegas

The second installation was just a few

hundred meters away from Sefiora
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and was the home of her son Enrique

(pictured in white), his wife (Beatriz)

and their three children (Raudel, 11,

Saul, 6, and Lionel, 10 months) . This

family worked the desert land raising
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(goat farmers) let the goats out to

pasture every morning and guided them

to return home each evening, often with

Picture 4: Enrique, Saul, Beatriz, Lionel, the two parents and the eldest son
Raudel, and Sra. Santos Martinez working out in the desert while the
middle son watched the youngest at the
house. The family had about 50 goats and sheep with one prized pure bred male that they
were very proud of.

Their adobe home consisted just of two rooms: one bedroom with two double beds, and a
kitchen with a clay fire stove and some chairs. The home had dirt floors. The two older
sons attended school in town and would only stay at home on the farm on the weekend or
when school was out of session.

We installed two lights for the two rooms in the home and were able to also provide a
connection for their small television in their bedrooms. They cooked us fresh breakfast of
tortillas, which were ground from blue corn kernels into meal that morning before making
the tortillas, eggs, and beans.

Installation 3: Family Sauceda Soto, San Lorenzo, Municipio Cedral
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The third installation was for an elderly
couple, their son Livorio (pictured on
the left), and their grandson Pedro.
They lived outside of town in an adobe
home with one bedroom and one
kitchen, raising goats. Their extended
family lives in a nearby town. Nine year
old Pedro spends nearly all of his time
at the home with his father, and the
other young members of the family visit
frequently. They attend school in the
town but like to stay at this home
because they enjoy working with the

Picture 5: (from left) Livorio Efraim Sauceda Soto, Francisca
Lilybeth (5), Christo Efraim (1), Magda Lilia, Leonel (10),
Elodia (the grandmother),Juan Angel (12), Pedro (9), Maria.



goats. Most of the family arrived around lunch time and brought us some barbecued sheep.
It was one of the rare times that we were offered meat, and it was delicious. The family was
very excited with our work and applauded when we were able to turn on the lights. We
were able to install a light in each of the two rooms as well as an outdoor light that the
family requested so they could sit and work outside in the evenings with light.

Installation 4: Family Cardona, Presa Santa Gertrudis, Municipio Charcas

Our forth installation was for a
large family outside of the town
of Presa Santa Gertrudis. The
home was illustrative of the
growth of their family as it had
numerous additions of different
types of building construction.
The main home had five rooms,
two small rooms made of stone
with a dirt floor and no windows
and clearly the oldest part of the
home (see in picture on right),
two adobe rooms that had taller
ceilings and large doorways, and
one kitchen with a clay wood
stove, a window, and a seating
area.

Picture 6: Gerardo, Alfredo, Veronica, Azul Guadalupe (baby), Juana,
and Artemio

Valente and Juana are the heads of the household and live here with their several children.
Three family members live nearby and do not have light, but are close enough to visit and
share the light in this home regularly.

About eight people lived in the home. They had numerous used car batteries that they had
been using to power a small television and radio. We were able to install four lights in the
home and hook up power to their radio and television. With the solar electric system, they
will no longer spend money and time recharging their car batteries in town, as the solar
system should provide enough power for their small appliances during the day and also for
several hours at night.

Juana, the mother of the household, made cheese by hand from goat milk everyday. She
pressed goat milk into a pan to let out the liquidity from the milk, continually pressing until
the cheese was rather firm, each cheese patty taking about 45 minutes. She then covered
the cheese patty in salt to preserve the milk until it is transported to town. She sold about
40 cheese patties each week for approximately 15 pesos (about US $1.10) each.



Installation 5: Family Garza Ramirez

Our final installation was very satisfying, perhaps because the children were the most
interested in our work and welcoming. This family worked together with their extended
family all sharing a joint farm, goat and sheep herd, and farm equipment. Although their
home had four large rooms with high ceilings and cement floors, they still had never had
light.

We only had three lights with
us for our final installation

and discussed with the family
where to install them. We
installed the lights in the
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kitchen and we were able to
install the wiring for the
lights in the dining room
leaving the family to buy the
light in town.

Alberto Garza and Maria
Elena live here with their s
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brother Jqse L_‘"ﬂlrio ”Yes Picture 7: (Left to Right): Alexis Eduardo (8), Alondra Marl ene (8),
nearby with his family. Jose Fatima Guadalupe (3), Maria Elena (mother), Alejandro (4), Jose
does not have light but his Lario (4), Maria Filomena Garza Ramirez (14), Jose Lario (uncle,

family works with this family and father of house next door), Jimena Judith(3).

and spends a large amount of
time at the home, so they will be able to share the light.

The family was very helpful during the installation and thanked us with a large delicious

dinner in their dining room. The children were eagertoshowusOEA OAAAOE Ol 06
goats) in the farm pen. This family obviously worked extremely hard. The father Alberto

and eldest son, Jesus Alberto, returned late in the evening after caring for the goats in the
countryside during the day and bringing them home at night, and therefore were not in the
picture. The next morning, the father left at about 6 am with a truckload of baby goats to

bring and sell in the city.

Part 2: Site Assessments in the Mexican State of Queretaro

Queretaro is a large city in the state of Queretaro, south of San Luis Potosi. After completing
the implementation portion of the trip, we visited a branch of the Mexican Foundation for
Rural Development located in the city of Queretaro. We were picked up at the bus station
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President of the office, as well as the chief agricultural and electrical engineers. They gave
us a brief presentation relating the types of development projects the foundation is
engaged in. The three officers accompanied us over the next two days on trips to examine
sites of previous implementations and possible future projects.

Site Assessment 1: La Vereda, solar water pumping example

The Foundation wanted
to show us a working
example of solar water
pumping. This family
recently received a large
greenhouse with support
from the Foundation to
grow tomatoes, and was
pumping water from a
nearby stream to the
greenhouse with a solar
powered pump. The solar
panel system consisted of
16 Solartronic SA 1500 80
watt panels, for a total of
1,240 watts. The water
source ran about 12
meters underground and : ’
never ran out of water. The system cost about 150,000 pesos in 2000, but the government
heavily subsidized this purchase and the owners paid about 40,000 pesos. There was
actually 3 pumps from the well, two diesel powered and one solar pump. The owner said
the solar pump worked for the last 8 years and then stopped working about 3 months ago
(in April).

Site Assessment 2: Los Trigos, Fish Tanks

Large cement ponds had been constructed to grow and harvest fish for a local farmer.
However, the fish died the first time that he tried to grow them, probably due to a lack of
oxygen. The farmer was interested in getting a pump to circulate and oxygenate the water
in the tanks and create a better environment for the fish to grow in.

The farmer wanted to keep the fish in two separate tanks so that he could have fish at
different stages to be able to sell at different times and have a steadier income.



Site Assessment 3: Saucillo, Solar pumps to greenhouses

was subsidizing greenhouses for
families. With the greenhouses, families
are able to grow tomatoes and other
difficult crops that sold for a premium in
Mexico. The Foundation was very
interested in collaborating with us on
solar water pumping projects to provide
a constant water source for these
greenhouses.

N Our final visit was to a newly
constructed greenhouse that lacked a pump for water. The greenhouse was extremely
close to a holding pond for water that they constructed. Thus, they were curious about the
idea of using a solar pump to take the water from the holding pond and pump into an
elevated storage tank each day, from which the farmer could water the plants in the
greenhouse.

Trip Reflections:

We have been interested in renewable energy, specifically solar energy for many years.
This was our first opportunity to works hands-on with this technology. We were surprised
by how relatively easy the installation of the solar panel system and lights were; yet it
made such a tremendous difference. The first night we spent out in the field, with Sefiora
Santos Martinez, we were able to see the impact of the lights and what a difference it made.
The lights were just as bright as in our homes, if not brighter. It was also wonderful to see a
different type of lifestyle out in the country with goat farmers. Many of the people were
extremely gracious and made us feel very welcome in their homes. Thanks to all the
donors who made this trip possible.

We are also excited to see where Solar Mexico will expand in the future. The rural
development office in Querétaro was very interested in working with our project. We
believe thatwe haveagreAO T DPT OO0OT EOQU O1F A@bPAT A 100
implementing new technologies, like solar water pumping, and to establish a new working
relationship in the state of Querétaro. Solar pumping projects will empower hard working
farmers to increase their profits and yield through controlled watering. We hope we will
be able to visit Querétaro once again next summer to implement these water-pumping
projects, in addition to household solar electricity projects.
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