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Situation

The citizens of San Pablo, Guatemala, have not paid for their electricity from the power company for the past 8 years.  Tensions have been growing between both parties and fear of violence is growing within the community. San Pablo wants to remove itself from the current energy grid and switch to a completely self-sustainable energy system.  There is a system of streams in the area that could provide a good source for a micro-hydroelectric system.  Alterna, an alternative energy provider located in Guatemala, can provide a solution for the village, but given the forms of technology that are available within San Pablo, the village’s energy consumption is much higher than expected. Much of the energy that is used goes toward lighting and the heating of water. These two processes are utilized in an extremely inefficient manner as well. The amount of energy that may be produced through a micro-hydro system is limited and therefore will not sustain the entire population at this time.  If the people of San Pablo could become more efficient in their use of energy, they could reduce their energy consumption to an amount suitable for a micro-hydro system.  

Mission Statement

As for many development problems, a lasting solution begins with education. By bringing knowledge to the people of San Pablo about where their energy currently comes from, where it could potentially be generated, and how to use that energy in a more efficient and sustainable manner, we can empower the community with independence and sustainability.
Goal of the project

We want to ease the tensions between the energy company and the community of San Pablo through the promotion of alternative energy production and education. We hope to educate the community about energy production and consumption. Ultimately, we want to implement a curriculum with the local school, Guateca, to teach the community the importance of being efficient with their energy and possible technologies they can implement to further lower their overall power consumption. 

Project Objectives

· To have students draw connections between electricity use and the cost associated with it.
· To teach students how micro-hydro systems work and how much electricity they can generate from it. 

· Lead students to discover that they can produce all the electricity for their village from a micro-hydro system. 

· Have students implement and practice ways to reduce their electricity use. 

· Demonstrate to students that becoming efficient in energy consumption will benefit them locally, while also benefiting the environment globally. 

Curriculum

Power Assignment

Power meters will be given to the students in the class.  The students will take the meters around their homes and use them to identify the varying amounts power consumptions between different of appliances and technologies.  

This project will allow students to identify what items are using the most electricity and to determine exactly how much power they are consuming.  In addition to this, students will discuss how it is possible to reduce the amount of power they use for each appliance/technology.  This project will get students thinking about how they can reduce their energy usage and promote better habits.

Financial Feasibility Assignment

While the initial cost of the micro-hydro appears high, it will be financially beneficial for the community in the long run.  After being established, the micro-hydro system would cost significantly less than that from the power company.  Students should do a cost analysis project to compare how much the micro-hydro system will cost, in comparison to cost of remaining on the grid both financially and environmentally.  The environmental benefit of implementing the micro-hydro system will far outweigh the initial financial cost in the long-run. 

Not only could this project help students understand the reasoning behind the micro-hydro project, but it will also give them a more general understanding of investment and economics. 

Environmental Importance Assignment

Students of San Pablo will calculate their current carbon footprint given their current energy production.  Students will then recalculate their footprint under the assumption that San Pablo is completely powered by micro-hydro. The students will then compare these results and ultimately observe the positive effects they could have on their environment.  

The project may be furthered by having students examine what global emissions would amount to if all of Guatemala (or furthermore, the world) operated on solely sustainable, alternative energies.  This project will give students the opportunity to recognize the greater importance and impact of using sustainable energy.

Implementation/Dissemination Model

“Guateca is a collaborative education program between Cal Poly [San Luis Obispo] and San Pablo students, faculty, and citizens in San Pablo, a village of 800 in the Guatemalan mountains”.  Guateca will be used as our mode of dissemination. Through the series of educational problem sets, students will become acquainted with alternative energy solutions and the importance of efficient energy consumption.  
Efficient Technology

A large proportion of the San Pablo community’s power consumption is due to the inefficient technology they possess. Improvements can be made my implementing the following technologies:

· Compact Fluorescent Light bulbs (CFLs)

· Light Emitting Diodes (LED)

· Heat efficient stoves

· Better housing insulation

· Efficient heating of shower water

· Recycle the heat generated from the stove

Micro-Hydro System
San Pablo’s geographical position presents a great opportunity for a micro-hydro system to be effectively implemented. There are suitable rivers/streams nearby that could generate enough energy to provide the town with a significant amount of electricity. 

The flow rate of the river during the wet season and dry season has been determined to be 200 L/sec and 80 L/sec respectively with a elevation drop of 150 meters.* Assuming a system efficiency of 50% of the proposed micro-hydro system, a lower-limit of 58.8 kW (kilowatts) of energy can theoretically be produced.  This would amount to 65 kWh (kilowatt hours) per household per week. 

Currently, the average household is consuming around 80 kWh per week.  Reducing energy consumption by 15 kWh (18.75% reduction) may easily be achieved through the implementation of more sustainable energy practices as stated in the previous section. 

*Figures from Alterna
Barriers

Given that education is the key factor within this project, the will of the community to learn and implement the information they have been taught will critical to the program’s success. The community of San Pablo needs to understand the energy dilemma they are faced with in order to motivate the community to change and improve their situation. We will attempt to diffuse this barrier by promoting a “learn-by-doing” approach. By allowing the students to gain first-hand experience and knowledge pertaining to energy efficiency, we will create a more direct impact upon the community.

The micro-hydro system would also have to be maintained by the community. Developmental projects commonly fail in the long-run due to a lack of care and maintenance of the proposed solutions. 

Information received from the community and information regarding their situation has been difficult and indirect to retrieve. More effective communication will be required to further progress the project.

Financial Costs

Alterna, an alternative energy provider located in Guatemala, can set up a 60 kW micro-hydro system for the village. Alterna has given the following price breakdown for the 60 kW system: 

· Development Costs: $3,500 per kW 

· Transmission Costs: $30,000

· Total System Cost: $235,800

· Estimated Annual Maintenance Cost: $10,000

The San Pablo community can afford to pay for such a system, however a portion of the grant may be used to subsidize the start-up cost. 

The proposed energy curriculum to be implemented with Guateca will also require funding in the following areas:

· Salary for the teachers of Guateca 

· Supplemental resources for the curriculum/assignments

· Power Meters ~$30/power meter

Simple technologies that can be implemented throughout the community:

· Compact Fluorescent Light bulbs (CFLs) ~$3/CFL bulb

· Light Emitting Diodes (LED) ~$20/LED

Conclusion

Receiving this grant would enable us to bring a comprehensive energy curriculum to the people and students of San Pablo. It could also aid in the development of a micro-hydro system and the implementation of appropriate, efficient technologies. Their desire and need to separate themselves from the current energy grid continues to grow and may soon result in tragedy and fatality.  The possibility of this has become all too real and actions need to be made sooner rather than later. 

Real progress can be made throughout the community. San Pablo can become self-reliant and sustainable in their energy production/consumption with the fiscal aid of this grant. In turn, San Pablo can also act as a successful model for the neighboring communities, as it has already been. Eight years of not paying for electricity has ingrained certain bad habits into the village. This grant can act as a catalyst for change and development in a community that has the will to implement the use of alternative and efficient energy. 
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