
Wrecking a Dead UPS for Parts
By Bruce Pierson

Above: Two old UPSs that no longer work – back and front views. 
Quite a few people use an Uninterruptible Power Supply (UPS) with their computer
to prevent data loss in case of a sudden blackout. The UPS supplies battery powered
backup power for  long enough to allow you to save your work and shut down your
computer safely. In areas with an unreliable power supply, a UPS is essential.

So, you have a UPS and it came to the end of its life and you bought a new one. What
are you going to do with the old one? You could just toss it in the recycling bin, or
you could wreck it for parts. What useful parts are in a UPS? Well, that depends on
the age, brand and model of the UPS in question, as UPSs are quite variable as to
what you might find inside them.

The pictures above show two UPS units (back and front views). The smaller, black
one has a plastic case, whereas the larger white one has a steel case with a plastic
front panel. The smaller one is a newer model which was fitted with a single 12V
SLA battery and the larger one was an older model which was fitted with two 12V
SLA batteries, giving a total voltage of 24V.

So, where to start? It goes without saying, but unplug the UPS from the power before
you do anything. Never work on any electrical or electronic device with it plugged
into the power, unless you are testing something and you know what you are doing.
In this case, however, we are going to wreck the unit, so it must be unplugged first.



We'll start with the smaller unit with the plastic case. These cases are a bit of a hassle
to take apart. First remove the front panel. This is usually held on by a clip or clips at
the bottom of the case, so it's a matter of working out how the clip works, so that it
can be disengaged and the front panel removed. After that, there will be around four
screws securing the two sides together, so once these are removed, the topmost side
can be lifted off to reveal the contents of the UPS.

The larger unit with the steel case is more straightforward to remove the cover. It will
usually have one to three screws on the back and two to four screws on the bottom of
the  unit.  Once  these screws are removed,  the cover can be  slid backwards  and/or
tilted up from the back to remove it. Once the cover is off, we can see what's inside.

The picture below shows the insides of both these units. The smaller unit has a lot
less inside it than the larger unit. There are two reasons for this. The first reason is
that the smaller unit is of newer design and the second reason is that the larger unit
had been fitted with two 12V batteries (which had already been removed before the
unit was was taken apart) and was capable of a higher output than the smaller unit.

Above: The view of the inside of both these units for comparison of what's in them. 
So, now that the cover is  off,  it's  just a matter of proceeding to undo screws and
remove all  the  parts  and  we can see what  we have  from the  exercise.  The  parts
available will vary from one UPS to another, depending on the age and total output of
the UPS, as can be seen by the differences in the two units pictured above. Other
UPSs may have somewhat different parts to these units, but something similar.



So, what did we get from these two UPSs? We'll  start with the smaller unit.  The
picture below shows what we salvaged from this smaller plastic case UPS.

Above: The range of parts salvaged from the smaller plastic case UPS. 
From this unit, we salvaged the following parts:

1 – plastic case that could be good for a project. However, it will be necessary to
make a new rear panel for it, due to the sizes of the holes in the existing rear panel.
This  is  straightforward,  as  it  just  requires  a  suitable  piece  of  hard  plastic  or
aluminium. The old panel can be used as a template, once the parts are removed.

1 – transformer with output voltages of  7V – 0 – 7V at 10A or more plus 15V at 1A
2 – mains sockets (often UPSs will have AEC sockets, which are not of much use)
1 – AEC mains plug with built-in fuse. Handy for use in a project instead of a cable.
The dead battery went to the recyclers. Never put dead batteries in the garbage bin.

1 – printed circuit board with the following components for later removal:
9 – electrolytic capacitors,    5 – 3A diodes,    2 – 1A diodes,    4 – relays,    1 – IC,
1 – 5V regulator,    2 – TO-220 transistors,    3 – dual diodes,    1 – small heatsink,
2 – high voltage capacitors,    1 – USB B PCB socket,    1 – small PCB speaker,
A range of SMD components on the back of the PCB. 
That was a very worthwhile exercise. The power transformer in particular  will  be
very handy for making a power supply. The original case could even be utilised for
the case of the project. It's just a matter of adding the other components and you've
turned a useless piece of junk into something useful.



Now, we'll look at what we got from the larger, steel case unit, The picture below
shows what parts were salvaged from this particular unit.

Above: The range of parts salvaged from the larger steel case UPS. 
From this unit, we salvaged the following parts:

1 – steel case with a plastic front panel. This case is not in the best of condition, but it
can be resprayed easily to be of use for a project. We left the mains switch and the
two fuse holders in it. The other holes can have a small plate fitted to cover them, The
mains cable was removed and an AEC plug will be fitted, instead of having a cable.
1 – transformer with outputs of 16V – 0 – 16V at up to 10A plus 28V at 1A – 2A and
15V at 1A and 35V at 1A. A very useful transformer suitable for many projects.

2 – printed circuit boards with the following parts for later removal:
16 – electrolytic capacitors,    17 – ceramic capacitors,    7 – greencap capacitors,
5 – tantalum capacitors,    4 – TO-3 power transistors,    1 – LM317 voltage regulator,
3 – TO-220 transistors,    4 – 5W resistors,    8 – ICs,    4 – pre-set potentiometers,
14 – small transistors,    4 – PCB fuses,    1 – relay,    2 – X2 capacitors,
1 – thermistor,    1 – mains filter choke,    1 – 30W resistor,    1 – large heatsink,
1 – small heatsink,    A range of SMD components on the top of the PCB.

2 – mains sockets,    5 – brass threaded PCB stand-offs,    3 – cable tie-points,
2 – cable ties,    1 – mains cable,    1 – mains cable clamp,    some hookup wire,
8 – screws,    3 – nuts,    2 – spring washers,    2 – insulation sheet from under PCBs.



Another very worthwhile exercise in salvaging very useful components from a now
useless piece of junk. The larger steel case will be very useful for a project and the
power transformer is  particularly versatile,  with a large  range of options as to the
output voltages that could be obtained by using it for a power supply. There's even
four big power transistors already on a large heatsink that can be pressed into service.
Not all UPSs will have such large heatsinks and power transistors, as newer models
tend to have smaller components than the ones in this particular UPS.

Any salvaged components  must of course,  be tested to  make sure they are  good.
Never use an untested component in a project or a repair, because if the component is
faulty, you will be introducing a fault that wasn't there to start with.

Testing the Transformer
When you have a transformer with unknown connections, it is necessary to work out
which wires are the mains input. If you wire it up incorrectly, you can permanently
damage the  transformer  and  blow a  fuse  or  trip  a  circuit  breaker.  Often,  a  UPS
transformer will have multiple wires that could be the mains input, or could be a low
voltage output at a lower amperage, so it's important to differentiate between them.

Before you start, make sure you are using a power point that is protected by a safety
switch. If you are in a building that does not have safety switches, then go out and
buy a portable safety switch. These units are not that expensive and could save your
life if you happen to grab a live wire at mains potential. Always be safe. You only
have  one  life  and  you  don't  want  to  end  it  while  working  on  something  mains
powered. The cost of the portable safety switch is well worth the security it provides.

So here's the best way to proceed. First, identify any very thick wires. These will be
secondaries. If you only have one set of thick wires and one set of thinner wires, then
that's pretty straightforward, as the thinner wires will be the primary. However, there
may be multiple sets of thin wires, so some caution is required. First, test these wires
with  your multimeter  and find out just how many sets  of wires are  connected to
individual windings. Having identified the individual sets, choose the set with the
highest resistances. Then in this set, identify the two wires with the highest resistance
between them. These will be the ones to connect to the mains.
Next,  safely  connect  a  mains  cable  to  these  two wires  and  an earth  wire  to  the
laminations of the transformer. Plug the cable in and turn on the power. You can now
measure  what  voltage  is  on  each  of  the  secondaries  and  make  a  note  on  the
transformer, either by writing on the transformer or by putting tags on the wires.

You may think that you can't use a UPS transformer as a mains transformer, because
the operation of the UPS is to turn battery power into mains power. However, this is
only when the power goes off. In standby mode, the transformer actually supplies low
voltage to keep the battery topped up and to power the rest of the circuit. When the
power goes off,  a  relay trips and changes the mode of operation to supply mains
equivalent power from the battery,  so it's  perfectly safe to use a UPS transformer
permanently as a step-down transformer. Just don't try to exceed the current capacity
of the transformer. This rule applies to any transformer, regardless of it's source.


