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APPENDIX  No. 1

Technical Details of the Project
Current electricity service in San Cristobel (2002)

· Population (Census 2001):





5.633
· Customers served






1.718

· Rated diesel installed capacity (kW)

      


3.245

· Maximum demand (kW)





1.180

· Average annual demand (kW)




   721

· Annual generated energy (MWh)




5.343

· Revenued energy (MWh)





5.096

· Energy losses (%)






  4.03

· Annual diesel consumption (gal / year)


        453.067

· Efficiency (kWh / gal)





11.79

· CO2  emissions (Ton / year)





4.658

For the estimation of future values a demand grow of 1% per year has been considered until 2005 and some known specific important loads have been incorporated.

The wind resource
There are two stations for recording and metering the main wind parameters, located at the ridge lines of San Joaquin and Santo Tomas highlands. From the collected information it has been determined that minimum differences exist for the wind conditions in both sites, what permits the conclusion that the wind conditions shall be similar for El Niño, since it’s located in an intermediate position. Data collection in these two mountains shall continue and an additional station in El Niño shall be installed. Based on this information it has been determined that from a practical point of view, the maximum percentage of annual diesel energy that can be replaced with wind energy is of about 70%. 

[image: image2]
This graph illustrates the monthly average wind speed values in the zone. It’s to remark that because of constructive requirements, the majority of turbines start  operation with wind speeds bigger than 4 m/s; i.e., although some wind exists in the area, if its speed doesn’t reach such minimum value, the turbines remain in static condition. In the same way, for safety reasons the turbines stop if the wind speed is too high. 
The graph also demonstrates that during the low wind period of February through April, there will be significant periods of time when the wind turbines will not operate. 
System Operation
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The graph shows the representative system components,  which operate in general terms in accordance with the following simplified principles:

· If the wind conditions are not enough to operate the wind turbines, only the diesel units operate to serve the demand, in a similar way as the current system.

· If the wind conditions are adequate to start the wind turbines, these start operation, and depending on the amount of wind energy generated, the diesel units are progressively replaced.
· If the wind conditions are very convenient, the wind generators, in addition to serve the users demand, they feed a batteries energy storage system, which can be used to serve the demand when the wind conditions are not favorable, together with the diesel units.

Wind turbines generators selection
The selection of the type, quantity, size and capacity of the wind turbine generators, as a complete set of turbine, generator and its supporting structure, is one of the issues requiring higher attention, because of its relevance in several project components.
This selection starts basically with the consideration, of the prevailing wind conditions in the Project area, and on the other hand of the energy demand in the area to be served by these facilities, analyzed under an economic perspective in order to get a hybrid wind-diesel system, combined with a batteries energy storage system of optimal characteristics.

 Based on that, the most important criteria for the wind turbine selection are:
· In-country availability, guarantee and service 

· Prices

· Weights of equipment and installation requirements

· Space availability at the installation site

· Integration easiness to the existing electrical system

· Proved satisfactory operation in other projects
· Manufacturer solvency and experience 

Final selection of turbines type is associated to the infrastructure availability in the island; i.e., availability on sea transportation, port infrastructure, cranes capacities, access roads, etc.

Complementary Equipment
Resides the wind turbine generators, which are the most important project components, during the engineering studies the characteristics and specifications of the following elements shall be defined:

· Batteries energy storage system

· Static or rotative converter

· Dump load

· Control systems

· Diesel units reconditioning

Civil Works
Following studies and civil works shall be required:
· Topographical survey (already completed)

· Geotechnical studies

· At Cerro El Niño : Concrete foundations, drainage works, fences, signaling, access road from the existing road to the facilities area.
· Transmission line: installation of concrete poles through the same existing right of way

· Next to the existing diesel power plant in Puerto Baquerizo Moreno: concrete foundations, drainage works, finishing works for installation of complementary equipment.
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