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5Ŝƭǘŀ {ƻƭŀǊΩǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ǇǊƻǾƛŘŜ ŀƴ ŜŦŦƛŎƛŜƴǘ ƻŦŦ-grid electrical solution for 15 houses 

located within the La Presa Colonia. . Colonias are illegally sub-divided rural portions of land 

that usually lack electrical power, running water, waste services and other basic necessities. The 

system Delta Solar is proposing will serve the people of La Presa who currently do not receive 

electricity or are paying too high a fee for the power they do get.  The self-sufficient solar-

powered electrical station will be able to provide 24-hour power to the Colonia in order to 

ƳŜŜǘ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ōŀǎƛŎ ƴŜŜŘǎΦ  

Our design solution to this problem consists of 5 main parts: the panels, the batteries, 

the generators, the charge controllers, and the inverter. Each part plays an important and 

crucial role in what comes together as an effective electrical station that is a necessity in an 

ŜƴǾƛǊƻƴƳŜƴǘ ǎƛƳƛƭŀǊ ǘƻ ǘƘŀǘ ƻŦ [ŀ tǊŜǎŀΩǎΦ hǳǊ ǎǘŀǘƛƻƴ ƳŀƪŜǎ ǳǎŜ ƻŦ ǘƘŜ ǎǳƴΩǎ ŜƴŜrgy as the main 

source of power, but also has a back-up plan for when external forces cause the system to not 

produce enough electricity. Generators serve as the back-up for our system. The charge 

controllers serve as the brain of the system deciding on the amount of energy that is sent to the 

houses and the amount that is stored. The inverter transforms the direct current coming from 

the panels into the alternating current that is sent out to the houses.  

 Although our system will serve the people of the colonias specifically, the overall design 

is generic enough to be adapted to a number of other situations. Our solution will not only be 

able to help the residents of La Presa, but can be easily implemented in any of the 2,294 

Colonias that exist in Texas alone.  
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¢ƘŜ ǇǊƻƧŜŎǘŜŘ ōǳŘƎŜǘ ŦƻǊ 5Ŝƭǘŀ {ƻƭŀǊΩǎ ǇǊƻǇƻǎŜŘ ǎƻƭǳǘƛƻƴ ranges between $190,000 and 

$250,000. The base price for the system is about $195,000 but we have chosen to give a 

somewhat ambiguous budget because of the possible need of extra hardware/parts that will 

add to the overall price, labor costs also need further research. Our timetable has TEES making 

a profit after about 6 years of implementing the system.  The people of the La Presa will pay 

about $168 per month for the electricity they receive.  

Delta Solar firmly believes that its design is the best choice for the people of La Presa. 

The system will not only provide enough electricity for the community, but it will also be 

profitable for TEES. Our design is also adaptable to other situations, which makes it a solution 

that can be implemented to other regions of the country, or even the world.  
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Company Name: Delta Solar 

Company Mission: We strive to provide electrical systems that are not only easy to maintain but 

also provide a necessity overlooked by others.  

{ƭƻƎŀƴΥ ά[ƛƎƘǘƛƴƎ ǘƘŜ tŀǘƘέ 

 

Velocity Prep is a four week program that allows high school students to experience 

working in a business environment.  Working in teams as companies the students work 

alongside technology experts and Skillpoint Alliance industry partners that guide them through 

the process of developing and presenting a solution to a social justice issue. CƻǊ ǘƘƛǎ ȅŜŀǊΩǎ 

Green Tech project the Velocity Prep students were hired by TEES (Texas Engineering 

Experimentation Station) to research, develop and present a design for an off-grid electrical 

station. The goal of the project is to render a solution that will provide the La Presa Colonia with 

24-hour electrical power ǘƘŀǘ ǿƛƭƭ ƳŜŜǘ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ōŀǎƛŎ ƴŜŜŘǎΦ  
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This project is designed to assist the people of the Colonias by providing an electrical 

energy solution. Colonias are smaller subdivisions of property which are not receiving 

residential utilities. These areas are typically composed of lower-income individuals who bought 

land illegally sub-divided by the developer. Many such properties lack clean titles. The 

possession of a clean title indicates ǘƘŀǘ ŀƭƭ ǘƘŜ ƻǿƴŜǊΩǎ ŘƻŎǳƳŜƴǘǎ ŀǊŜ ƛƴ ƻǊŘŜǊ ŀƴŘ ŀƭƭ 

payments have been made. However, because the developers sub-divided the land illegally to 

begin with, most residents of the Colonias do not possess such documents. 

 The Colonias are primarily located along the Mexico-United States border and usually 

lack electricity, water, health services, paved roads, plumbing or other basic necessities. Today, 

there are approximately 400,000 people living in the Texas Colonias.  

For this project, TEES has hired 20 students from Eastside Memorial to provide a 

solution for the La Presa Colonia located in Webb County, Texas.  Like most Colonias, La Presa 

does not have access to an electrical grid due to political and building code prerequisite issues. 

The lack of electricity prevents the residents of La Presa from using everyday household 

appliances that require electrical energy to power them. Out of the 508 (2000 Census estimate) 

people that reside in La Presa, those who do have energy get it from generators. This energy 

costs approximately $2-3 per KWh and is not available 24-hours a day.  Based on these 

conditions, TEES has identified La Presa as an optimal location for the implementation of an off-

grid electric station.   
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The solution will specifically help people in the Colonias who are not currently receiving 

any type of electrical power or are paying too high a fee for the power they do receive. 

Currently, there are thousands of people in the Colonias who do not have electricity. This 

means that implementing an off-grid electrical station is not only a good business opportunity, 

but one that is needed. The people of the Colonias are in need of power, and it is our social 

responsibility to do whatever we can to help them get it.  

Our proposed solution will not only benefit the people of the Colonias, but is versatile 

enough to be implemented almost anywhere.  At the core of our system is a simple, but 

efficient array of solar panels. Because our station will be completely self-sufficient, it will be 

able to serve rural communities around the country who currently face similar problems to that 

of the Colonias.  

 

 

 

 

 

 



11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Product  

Description 



12 

 

 

Our proposed solution for the La Presa Colonia consists of installing one central solar 

system that will produce enough energy to satisfy the electrical needs of 15 houses, a one block 

unit. The solar array contains approximately 134 ς 280-watt polycrystalline solar panels.  Using 

this type of module will help the overall efficiency of the station, take up less space and help to 

reduce cost. The array of panels will be mounted on a structure and be placed at a fixed angle 

of 21°. This angle will allow the panels to capture the optimal sunlight year-round.  Each mount 

will hold 8 solar panels.  

Gel batteries will store energy captured during the day and allow for 24-hour power. Gel 

batteries are the best option for the system because of their longer life cycle.  The amount of 

energy stored at a given day will depend on weather conditions and the power used by the 15 

houses. The amount of energy stored is dictated by the charge controller. The station will have 

2 charge controllers: one for the array of solar panels and the batteries, and one for the 

generators. Multiple circuit breakers will also be included in the system to prevent the system 

from overloading.  

The generators serve as a back-up for the station. One of the main limitations of the 

system is that the sun must be present for energy to be provided to La Presa. On the days that 

the sun is not shining an alternate option should support the solar generation of electricity. The 

generators we propose using are able to run on both propane and natural gas.  They will only 

be utilized when the station is failing to meet demands. 
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The station will have one inverter. The inverter will take the direct current coming from 

the flow of electrons heated by the sun and convert it into the alternating current that will be 

carried to the 15 houses. Having one main inverter will boost-up the overall efficiency of the 

system as well as account for built in redundancies.     

The last components of our design are the wires, which will be buried underground to 

ŜƴǎǳǊŜ ǘƘŜ ǎŀŦŜǘȅ ƻŦ [ŀ tǊŜǎŀΩǎ ŎƛǘƛȊŜƴǎ ŀƴŘ ǇǊŜǾŜƴǘ ǾŀƴŘŀƭƛǎƳΦ They will carry the 50Kw load 

produced by the station out to the houses. The wires will run about a mile from the station out 

to the houses and be buried about 18 inches deep. Voltage loss will happen during the 

transition of energy from the station and will be impacted by the distance it has to travel. 

Finding an optimal location where the station can be closest to all 15 houses will be something 

that will need further research.  
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The projected budget needed to fund our system consists of approximately $195,000. 

This amount is separated between the different components the system has.  The cost of each 

component is represented in the table below:  

 

The budget however, can range anywhere from $190,000 to $250,000, depending on 

the extra parts and hardware that the system might need. Our basic cost without extra 

hardware is approximately $145,000. In our table we have included $50,000 as the possible 

amount of money that will be spent on extra parts, labor costs, and other uncalculated 

expenses. This number is only estimation and it can either be more or less than the actual 

amount. 

Deƭǘŀ {ƻƭŀǊΩǎ ǇǊƻƧŜŎǘƛƻƴ ƻǾŜǊ ǎƛȄ ȅŜŀǊǎ Ƙŀǎ ¢99{ ŎƘŀǊƎƛƴƎ ϷнΦнр per Kilowatt-hour to the 

people of the La Presa Colonia. Charging $2.25 per Kilowatt-hour will ensure the profitability of 

the system after only about 6 years.  This plan has each one of the 15 houses being served by 

the system paying approximately $168.00 per month, (assuming a 2.5 Kilowatt daily load).   
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The employees of Delta Solar were separated into two sub-teams based on the specific 

goals and tasks of each individual. Sub-teams were formed by putting each employee in an 

environment designated for success and by topic: engineering and marketing. Each sub-team 

ƘŀŘ ŀ ǘŜŀƳ ƭŜŀŘŜǊ ǿƘƻ ƛƴŦƻǊƳŜŘ ǘƘŜ /9h ƻŦ ǘƘŜ ǘŜŀƳΩǎ ǇǊƻƎǊŜǎǎ ŀƴŘ ƘŜƭǇŜŘ ǘƘŜ ƳŜƳōŜǊǎ ƻŦ 

each sub-team with their specific tasks. The Marketing sub-team was charged with writing the 

social venture plan, filming the video, and creating the project presentation. The engineering 

sub-team of researched possible design solutions, created digital models of our design 

proposal, and built a prototype.  

Our company productivity was based on the basic principles of respecting each other 

ŀƴŘ ƭƛǎǘŜƴƛƴƎ ǘƻ ŜŀŎƘ ƻǘƘŜǊΩǎ ƛŘŜŀǎΦ Our design solution was rendered after an intensive 
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brainstorm session where each member of Delta Solar proposed and supported an idea with 

research. After a final design solution was proposed, each member was assigned a role and 

started to work on their designated part of the project.  

Throughout the 4 weeks of working towards presenting our solution, the Delta Solar 

team had help from various industry professionals. Solar panel installers from Maverick Solar 

gave us valuable information about the types of solar panels available and the advantages of 

each one. Solar system experts from Austin Energy reviewed our design and gave us 

suggestions on how to make it better. We also had help from UT Law and Latin American 

Studies students who conducted research in one of the Redwood Colonias located near San 

Marcos and described conditions that the people of Redwood live under.  Business experts 

from Skillpoint Alliance and Big Austin provided information about the world of business and 

what it means to be an entrepreneur.  
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Company Profiles  

 

Marcos Montoya 

ωMy name is Marcos Montoya, I am 17 years old and will be a 
junior this coming year.I enjoy working in groups and 
meeting new people. I decided to apply to Velocity Prep to 
further myself in the engineering and design field. After I 
graduate I would like to attend UT. 

Julian Medrano 

ωMy name is Julian Medrano. I will be a junior this coming 
year. I want to go into the engineering field when I grow up 
and attend the University of Texas at Austin. I joined this 
program because I wanted to gain knowledge and wanted to 
experience what its like to work in a business environment.  

Elijah Coffield 

ωMy name is Elijah Coffield, I am 16 years old and attend 
Eastside Memorial High. I am going to be a junior this 
upcoming school year. I enjoy playing sports and texting my 
friends. I decided to apply to Velocity Prep because I wanted 
to gain communication skills and get work experience. I 
would like to attend college at UT, Baylor or SAUT.  
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Juan Martinez 

ωMy name is Juan Martinez, I am 16 years old and will be a 
junior this upcoming school year. I enjoy being challenged 
when learning new things and working with a big group of 
people. I applied to Velocity Prep because I wanted to learn 
more about solar energy and felt that the Colonias project 
was an important thing to be a part of.  

Keshontay Kennedy 

ωMy name is Keshontay Kennedy, I am 16 years old and going 
to be a junior next year. I enjoy working with a big group of 
people. After I graduate I want to attend LSU and major as a 
math teacher. I applied to Velocity Prep becuase I wanted to 
learn new things  and hopefully learn some things that will 
help me later on when I go to college.  

Jherrod Jackson 

ωMy name is Jherrod Jackson. I'm 17 years old and attend 
Eastside Memorial High. I enjoy being around people and 
playing sports. I joined the Velocity Prep program because I 
wanted to do something new and get some work experience.  
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Load Calculations (for one house) 
In order to come to a conclusion with the load calculations we discussed which appliances the 

people of La Presa would need on a daily basis.  
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*The pie chart below shows what percentage of the total watts used per day each appliance 

will take up.  
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Design Illustrations   
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Wiring:  
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Shipping Container (For Batteries, Circuit Breakers and Inverter): 
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Payment Plans  

 

 

 

 

 

 

 

1 2 3 4 5 6 7 8 9 10

6 year plan $30,24 $60,48 $90,72 $120,9 $151,2 $181,4 $211,6 $241,9 $272,1 $302,4

System Expenses$195,8 $195,8 $195,8 $195,8 $195,8 $195,8 $195,8 $195,8 $195,8 $195,8

5 year plan $36,36 $72,72 $109,0 $145,4 $181,8 $218,1 $254,5 $290,8 $327,2 $363,6

10 year plan $25,92 $51,84 $77,76 $103,6 $129,6 $155,5 $181,4 $207,3 $233,2 $259,2

15 year plan $12,06 $24,12 $36,18 $48,24 $60,30 $72,36 $84,42 $96,48 $108,5 $120,6
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