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Introduction

Recap of the last meeting 

· What are the current energy needs of Haiti and can they be satisfied by solar energy alone?

· How would we determine how much electricity is needed in order to supply a house in Haiti with solar power?

· How big and heavy are the solar panels that can be used in Haiti, and is there a particular way to position the solar panels to obtain the largest amount of solar electricity?

· What are the advantages and disadvantages of using solar power?

Today we would like to discuss the following subjects:

1) An overview of a solar electric generator

2) An in depth discussion of the different components of a solar electric generator

3) An overview of hybrid solar solar electric generator

An Overview of a solar electric generator 

An electric generator is made of the following components: 

- 
Solar panels

· A Charge Controller and regulator

· An Electric Inverter

· Back up batteries

· Fuse box

An in depth discussion of the different components of a solar electric

A solar electric generator is made of the following items:

Solar panels

Solar (or photovoltaic) technology creates electricity through silicon cells cased in a glass panel. When light strikes the cells, it causes electrons to move, and electricity is created. The solar panels generate DC electricity, which passes through an inverter to be converted to AC, which is usable for your home or business. (Typically, about 5% of the electricity is lost during this process.) The electricity is then fed into your meter to power your home or business. 
Charge Controller and Regulator

A Charge controller and regulator has two functions:

1) It functions as a controller and controls the amount of electricicty that is coming from the solar panels and going to the batteries.

2) It functions as a regulator and regulates the exchange of energy between the solar pannels and the bateries. 

· When there is enough solar electricity coming from the panel, it closes the circuit between between the solar pannels, your battery and your house. In this mode it functions as a regulator to regulate the amount of energy that is being fed to the batteries while they are charging and to supply energy to your house directly from the solar pannels. 

· When there is not enough solar energy coming from the solar pannels, the circuit between the solar pannels and the battery is open and the circuit between the battery and the electric inverter is closed thereby allowing the batteries to provide electricity directly to your house.

Electric Inverter

Inverters are used to provide a source of AC power from photovoltaic solar cells. 

· When main solar power is not available, the inverter is used to convert stored solar enery from batteries into AC power that can be used in your home. 

· When solar power is restored, the inverter is switched back to a rectifier mode and the incoming solar power is rectified from AC to DC to supply power to recharge the batteries. 

· Inverters are often confused with a class of storage devices called UPS for Uninterruptible Power Source.

Uninterruptible Power Source

An uninterruptible power supply (UPS), uninterruptible power source or sometimes called a battery backup is a device which maintains a continuous supply of electric power to connected equipment by supplying power from a separate source when utility power is not available.
A UPS is inserted between the source of power (typically commercial utility power) and the load it is protecting. When a power failure or abnormality occurs, the UPS will effectively switch from utility power to its own power source almost instantaneously.

While not limited to safeguarding any particular type of equipment, a UPS is typically used to protect computers, telecommunication equipment or other electrical equipment where an unexpected power disruption could cause injuries, fatalities, serious business disruption or data loss. UPS units come in sizes ranging from units which will back up a single computer without monitor (around 200 VA) to units which will power entire data centers or buildings (several megawatts). Larger UPS units typically work in conjunction with generators.

Historically, UPSs were very expensive and were most likely to be used on expensive computer systems and in areas where the power supply is interrupted frequently. However, as prices have fallen, UPS units have become an essential piece of equipment for data centers and business computers, but are also used for personal computers, entertainment systems and more.

In certain countries such as Haiti, where the electrical grid is either under strain or insufficient, providers struggle to ensure supply during times of peak demand (such as summer, during which air-conditioning usage increases). In order to prevent unplanned blackouts, electrical utilities will sometimes use a process called rolling blackouts or load shedding, which involves cutting the power to large groups of customers for short periods of time. UPS units can be used effectively to provide power for a short period of time until the main supply of power is restored.

A UPS should not be confused with a standby generator. It only provide protection from a momentary power interruption to protect against sudden black outs. For better results against black outs over long period of time a back up generator will be required.
Back up batteries

The Back up battery syetms functions just like the battery in your car. When there is enough solar energy available, the batteries are being charged up. It is similar to what happens after you start your car and the alternator of your car is charging you battery by using the rotational energy from the car’s engine. 

When solar energy is not available, the energy stored in the battery is being used. This energy is converted into AC energy and supplied to your house. 

This is similar to when you have to start your car in the morning. The energy stored in your 12 Volts battery is used to turn the engine and start the car. Once the engine is working, the battery is no longer directly supplying  energy to your car, and the alternator takes over.

Fuse box

A fuse box is a protective device that is used to prevent accidental overflow of electricity. Overflow of electricity is not desired because it creates a short circuit which will result in a fire. 

An overflow of electricity occurs when two much electricity is flowing down an electrical path. The path is usually made of electric wires which have a certain capacity. When the capacity of the path to conduct electrical energy is reached, the structure of the material forming the electrical path (usually copper wire) will disintegrate and this will result in a fire. 

To prevent the path from overflowing, a fuse is placed on the circuit that will burn once an overdraw occurs. 

Once the fuse burns it opens th circuit and prevent more electricity from being drawn in this circuit thereby preventing an overflow.

An overview of hybrid solar solar electric generator

A solar electric generator system can also have other modes of energy being used together with it to supply energy to your house. When two or more modes of energy are being used together to supply energy to a source, this system is called ahybrid system. It is similar to a hybrid car that uses gasoline and hydrogen together to supply energy to the engine of your car.

Typical hybrid systems are the following:

· Solar and Wind

· Solar and gasoline

· Solar and Hydroelectric

· Solar and Geothermal
Back up notes on how to compute electricity need for a house in Haiti

The estimated influx of solar energy in Haiti is 5 kWh(a day)/meter square. This means that Haiti receives approximately:

· (5/24)=0.2083 kWh/square meter

· or 208.3 kWh/square kilometer

· with a size of 27,750 square kilometer , 

· that is 208.3 kWh/sq-km * 27,750sq-km = 5,780,325 million kWh

· 5.8 MWh * 8h =  46MW/day

In order to calculate the average operating cost for any electrical appliance you can use the following formula:
Watts/1000 = kW x hours of operation = kWh x kWh rate = cost
Watts can usually be found on the appliance nameplate. If the nameplate lists amps:
Volts x Amps = Watts
Example:  How much does it cost to operate your portable electric heater? 

The wattage required for an electric heater is usually written on the unit itself or is provided with the literature that comes with it.  Suppose your electric heater delivers 1000 watts/seconds. 

Suppose you use the heater an average of 45 hours during winter months (1/2 hour per day for the three winter months). Let us also suppose that the City of Boston Electric Services electric rate during the winter is $.068 (68 cents/kWh) 

1. First you will take the amount of watts delivered by your heater and divide it by 1000 to convert it in kW: 1000 watts/1000 = 1 kW 

2. Then you will look at the number of hours that you use your electric heater. Say for example that in the winter months, you are using your electric heater an average of 45 hours: You will take the 1 Kw we found before in step 1 and multiply it by 45 hours to obtain the amount of Kwh of electricity used by the heater.
3. Then to find how much this electricity will cost you, you will take the total amount of kWh and multiply it by the cost of electricity per kWh. The calculation gives: ((1000/1000) kW*48) kWh* $.068/kW/h = $3.06.

Suppose your house house in Haiti has the following appliances:

Appliances


Average Monthly Cost

· Central Air Conditioner

63.75-225

· Coffee maker



0.30-2.03

· Computer (monitor & printer)
0.38-2.40

· Blender



0.08-0.15

· Iron




0.08-0.75

· Light bulbs



0.08-0.90

· Microwave Oven


0.28-2.25

· Refrigerator



5.63-11.25

You will look at each of the appliances you expect to have in your house and you will find out the amount of electricity it requires in watts. In some of the appliances the amount will be specified in Volts and Amps, that is the amount of voltage and current required. You will find the amount of watts required by multiplying the voltage by the current. For example a typical refrigerator which requires 110 V and 15 Amp will require 110*15= 1650Watts/seconds. Then you will go through the same calculation to find out how much the redfrigerator will cost you per month.

9. Upcoming Topics?

1. Hydroelectric Systems - what are they?

2. An overview of the potentials and problems with the Hydroelectric system at Peligre
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		#		Status		Assignee		Assigned Date		Action		Expected Completion Date		Closed Date/ Response

		27		Closed		Ferraro		10/22		Get SPY-3 Tracking Book		OBE		1/28/03

		45		Closed		Harary		11/12		Provide names of who provides data for each metric		OBE		1/28/03

		47		Closed		Baker		11/21		Contact Process Area Experts		All Process Area Experts have been contacted.		12/16/02

		48		Closed		Baker		12/18		Notify SysEPG that Dan Dechant would prefer a bar graph for the Requirements Defect Density chart.		Emailed Jayne Perkins		1/6/03

		49		Closed		Baker		1/7		Create Stoplight chart for Definition and deployment of each Level 2/3 Process Area		Chart given to S. Saeteng.		1/13/03

		50		Closed		Harary		1/7		Create a Process Deployment Strategy/Plan		reassigned to Acharya		1/28/03






