Solar-Home-Systems
General Overview
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Features
· The prices for Solar-Panels are lower than never before

· Solar-Panels have a normally a warranty of 20 years for about 85% of the Output-Power.

· System can be upgraded, that means start with a small system and then upgrade to a bigger system.

· The cost for electricity can be reduced

· No more Power-failure, safe Power-Supply. Can also be used as a emergency-Power-Supply
· Output-Voltage of the Inverter is very stable. Better than that of mains and no additional voltage-regulator are necessary.
· All parts are available in the country
· Car-batteries are not the first choice but can be used.
· Easy installation, but hardly by the consumer. 
· Any device can be connected, but some devices do not make sense like air-condition, heating water etc. 
· Also rechargeable NiCd or NimH-Batteries can be charged for torches etc.
· Mobile-Telephones can be charged

· People learn to save Energy, because they realize, that the battery is empty if they use too much energy. 

· Almost maintenance-free

· “clean energy”, reduces CO2
· There is a sponsoring from the government for this kind of energy

But

· The initial-costs are quite high
· Installation needs skilled personal

· Battery needs to be changed from time to time (for Solar-Battery 8-10 years)

· There are possibilities to extend life-time of the battery (Pulser, charge to 14,4V for a longer time etc)
Options

· Only Solar: Everything is powered by Solar-Power. 
· Solar and Mains. Using Solar Energy for all. The Inverter and System-Size has to be accordingly. Or there is a way to switch off high Energy-consumption Devices. Only if the Battery is empty switch to Mains. It could be a Relay connected to the Inverter. Manual switch by Inverter on/off. 
But during Power-failure may be the batteries are empty. A relay is required with 220 V coil and one NC and one NO-contact. 
· Solar and Mains. Using Solar Energy only for some devices (like lamps etc). 
If the battery is empty there should be a switch to select Mains for this area. It could be automatically by a Relay connected to the Inverter-Output (A relay is required with 220 V coil and one NC and one NO-contact). But may be not all Solar Energy is used. 
· Solar and Mains. Using Solar Energy only as Emergency-Backup-System. There should be an automatic switch over to Solar in case of Power Failure. Could be a Relay connected to Mains. But not all Solar Energy is used.
What to consider

· CIS-Solar-Panel are more cheap, but they need about 15 % more space and it is said, that they did not last that long. Check guarantee-time should be 20 years.

· Solar-batteries are more expensive but last longer in a Solar-System

· The System should be open for future extensions. 

· Automatic switch over the complete electricity in case of Power-failure requires a Power-Switch and an Inverter who can manage the whole consumption. 

· There can be a second wiring and lamps for Solar and a manual or automatic switch over.

· If a fridge should be connected, a bigger size of the System is required. 
· Air-Conditions are not applicable with the Solar-System, due to their high energy-Consumption. 

· By Timer some devices can be switched on (fridge, washing etc) at the time of most sunshine. 
Requirements
· Should reduce Power-Consumption

· Should be a Emergency-Power-Supply in Case of Power-Failure

· Should be available in different sizes

· Should also promote rechargeable NiCd / NimH-Batteries for torches etc
· Should be shipped with Batteries which last long (no Gel-Type). Best is Solar-Type batteries.
· Solar-Panels should be fixed theft- and vandalism-protected

· Solar-Panels should have the right inclination (15 °C)

· People should be advised about refilling distilled water

· Distilled water should be available for the batteries
· Batteries should be protected for making a shortcut at the Poles
· Should be build up by locally available devices
· Parts should easy be replaced

· Not really necessary, but may be all be the equipment could be in a box for protection. The box should have openings for air going in and out.  

· In case of problems, there should be somebody be mentioned to consult.
How to finance?
· For example with a Solar Electricity-counter and the Consumer pays a monthly fee he has to pay for electricity as well – 15% for example. 

· Rent and buy. Like above independent from the consumption
Calculations

	Calculation Solar-System 300 W/ max 16A
	
	

	
	
	
	
	

	 
	QTY
	Unit
	Total RS
	 

	SP 70 Watt CIS-Module
	4
	4636,37
	18545,48
	RS

	Solar Module Stand
	8
	295,31
	2362,48
	RS

	Bolts and Nuts
	16
	23,62
	377,92
	RS

	2,5 mm2 Wire Cable
	30
	47,25
	1417,5
	RS

	Solar Charge Controller
	1
	7594,13
	7594,13
	RS

	4 Way-Wire Cable Junction box
	1
	1937,25
	1937,25
	RS

	Solar Battery 100 Ah, 12V
	2
	10000
	20000
	RS

	Lamps
	 
	 
	0
	RS

	Switches
	 
	 
	0
	RS

	Cable indoor wires
	 
	 
	0
	RS

	Inverter 600VA
	1
	6500
	6500
	 

	installation
	1
	1500
	1500
	 

	 
	 
	 
	 
	 

	 
	 
	Total
	60234,76
	 



What you can do with that?

	Number of
	Consumer
	Watt
	Watt total
	hours
	Wh

	4
	Energy Saving Lamp 
	13
	52
	4
	208

	4
	Energy Saving Lamp
	20
	80
	4
	320

	1
	Radio AC
	25
	25
	4
	100

	1
	Fan AC
	60
	60
	4
	240

	1
	TV
	50
	50
	4
	200

	 
	 
	 
	 
	Total
	1068


	Calculation Solar-System 600 W
	
	
	

	
	
	
	
	

	 
	QTY
	Unit
	Total RS
	 

	SP 70 Watt CIS-Module
	8
	4636,37
	37090,96
	RS

	Solar Module Stand
	16
	295,31
	4724,96
	RS

	Bolts and Nuts
	32
	23,62
	755,84
	RS

	2,5 SQ mm Wire Cable
	40
	47,25
	1890
	RS

	4 SQ mm Wire Cable
	30
	70,78
	2123,4
	RS

	Solar Management Unit
	1
	7594,13
	7594,13
	RS

	8 Way-Wire Cable Junction box
	1
	2401,88
	2401,88
	RS

	Solar Battery 100 Ah, 12V
	4
	4636,37
	18545,48
	RS

	Lamps
	 
	 
	0
	RS

	Switches
	 
	 
	0
	RS

	Cable indoor wires
	 
	 
	0
	RS

	 
	 
	 
	0
	RS

	Inverter 1000VA
	1
	10000
	10000
	 

	installation
	1
	6000
	6000
	RS

	 
	 
	 
	 
	RS

	 
	 
	Total
	91126,65
	RS

	
	
	
	
	


What you can do with that?

	Number of
	Consumer
	Watt
	Watt total
	hours
	Wh

	4
	Energy Saving Lamp 
	13
	52
	4
	208

	4
	Energy Saving Lamp
	20
	80
	4
	320

	1
	Radio AC
	25
	25
	4
	100

	2
	Fan AC
	60
	120
	4
	480

	1
	TV
	50
	50
	4
	200

	1
	Fridge
	70
	70
	12
	840

	 
	 
	 
	 
	Total
	2148


	Calculation Solar-System 1000 W
	
	
	
	

	
	
	
	
	

	 
	QTY
	Unit
	Total RS
	 

	SP 70 Watt CIS-Module
	14
	4636,37
	64909,18
	RS

	Solar Module Stand
	28
	295,31
	8268,68
	RS

	Bolts and Nuts
	56
	23,62
	1322,72
	RS

	2,5 SQ mm Wire Cable
	60
	47,25
	2835
	RS

	4 SQ mm Wire Cable
	30
	70,78
	2123,4
	RS

	Solar Management Unit
	1
	7594,13
	7594,13
	RS

	8 Way-Wire Cable Junction box
	2
	2401,88
	4803,76
	RS

	Solar Battery 100 Ah, 12V
	6
	4636,37
	27818,22
	RS

	Combiner-Box
	1
	3100,13
	3100,13
	 

	Lamps
	 
	 
	0
	RS

	Switches
	 
	 
	0
	RS

	Cable indoor wires
	 
	 
	0
	RS

	 
	 
	 
	0
	RS

	Inverter 2500 VA
	1
	18000
	18000
	 

	installation
	1
	3000
	3000
	RS

	 
	 
	 
	 
	RS

	 
	 
	Total
	143775,22
	RS



What you can do with that?

	Number of
	Consumer
	Watt
	Watt total
	hours
	Wh

	8
	Energy Saving Lamp 
	13
	104
	4
	416

	8
	Energy Saving Lamp
	20
	160
	4
	640

	2
	Radio AC
	25
	50
	4
	200

	4
	Fan AC
	60
	240
	4
	960

	1
	TV
	50
	50
	4
	200

	1
	Fridge
	70
	70
	12
	840

	1
	Notebook
	50
	50
	4
	200

	 
	 
	 
	 
	Total
	3456
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