Uninterruptible power supply by means of simple batteries and inverters
Why?

Power supply in Uganda is unreliable. As a result:

1. Computers can be harmed by unexpected outages or dips in power frequency (less than 50 Hz)

2. If the computers don’t work, the lessons and internet café are out of business

This document will only analyze simple, local available and cheap solutions: small batteries coupled with an inverter. An assessment of such a solution by Marc Christiaan has already been posted on this forum. This is just an elaboration on the work he has done so far.
The solution: how does it work?
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http://www.dansdata.com/diyups.htm
A 12V battery (DC) is coupled to an inverter which changes the current to 220-240V and gives it a frequency of 50Hz (AC). Depending on the capacity of the battery (capacity is measured in Ampere-hour, Ah) a typical car battery (12V, 40Ah) can provide one computer with power in case of an outage for at least half an hour. The link above will provide ample information and more.
Battery issues

· A car battery is almost always 12V. The capacity (Ah) changes: from 20 to 80 Ah. A truck battery, also useful but likely to be more expensive, usually has 24V and higher capacities. Marine or boat batteries are either 12V or 24V but usually have a much higher capacity.

· Although a car battery can produce 40Ah, this usually doesn’t mean they can produce this output with very high currents. A relative high current means a drop in capacity. For example: say you need 150W to power the computer. That means the battery has to deliver: (12 V * 12,5 A = 150 W) You would expect a 40 Ah battery to deliver this current for 40/12,5 = 3,2 hours. But that’s way to optimistic since 12,5 Ampere is a pretty strong current. Depending on the quality and the age of the battery, the battery can deliver this power from anywhere between 30 minutes and 2 hours.

· Since the battery delivers strong currents wiring is an important issue: a 12,5 A current needs a thick wire! Knowledge about electrical installations is needed!!!
· Installing several batteries (parallel) will increase capacity and thus the possibility to supply more than one computer with power. Of course, this will require a higher capacity inverter as well!!!

· Another issue is the lifetime of the battery. The typical lead/acid car battery doesn’t like to be fully discharged. This will cause corrosions inside the battery which will cause an extreme drop in capacity and thus lifetime. After every discharge the battery needs to be carefully recharged. Preferably a little overcharged to say 13,8 V. 
· Every battery needs a charger (charger is the second black box on the picture). If a lead/acid battery is fully discharged you want to pay extra attention to recharging it. You will need a 25 A charger being able to overcharge the battery a little to 13,8 V.

· A car battery is cheap!! For only 25 euro’s you can buy them on the internet or ebay etc. (12V, 40 Ah). New ones are only 60 euro’s. 

· Maybe at the local car scrap yard you might find them for free. And in Jinja there might be a good local market for batteries… 

Inverter issues

· You will need an inverter with 400W capacity. That’s above the rated power of 200W for a computer, but a computer (especially the monitor) will at start-up (the first seconds) draw a peak power that might be double the 200W figure.

· The quality and price of an inverter depend on how well it is able to produce a perfect sine current (at 50 Hz). Luckily, a computer is pretty insensitive to less than perfect sine currents. So the cheap inverters will suffice.

· An inverter is pretty cheap: 20 euro’s from ebay. 50 euro’s new. Higher capacity inverters (600W to 1500W) are considerably more expensive. 300 euro’s.
Battery charger issues

· Chargers come in many tastes. Some are fully automatic, some are can be manually tweaked: voltage, charging time etc. etc. The quality of the charger determines the lifetime of the battery. Especially if the battery is often discharged.

· A battery should ALWAYS be fully charged after being used. Never forget to recharge a flat battery else the battery can be thrown away after a month.

· This seems to be the most expensive part of the UPS setup. Prices???

Safety: installing the setup

· If the wiring isn’t done properly, it will kill your computer, battery, inverter and charger.

· I haven’t elaborated on safety yet because I don’t know much about that. But for sure, you will need some fuses to prevent short circuiting and damaging material.

· Requires a qualified electrician. For example: short circuiting a car battery will result in great firework…

