Power systems for SI hardware and computer hardware

The computer and SI equipment used for timing competitors all require power.  If the finish is near a mains voltage supply then this is less of an issue.  Mostly, however, the equipment is out in the forest so other power options are needed.

If you have access to 240V (volts) mains then all that is necessary are a few power boards to plug everything into.  It may be possible to set up a results display using the (DROC) projector running off a dedicated results notebook.  Note that it is easy to open more than one results screen display window using SportSoftware.

Without mains power it is necessary to use batteries or a generator.  Batteries in older units are unreliable for any extended use.  Newer models have enough battery life (according to manufacturer claims) to run a half day event except that USB download controls draw their power from the laptop and severely limit the time they can run off their built in battery.  Thus we need to use heavy duty 12V batteries.  Note these batteries are not the same as ordinary car batteries and are not just heavy duty but actually very heavy to lift.

If we have a generator, then it is still advisable to use batteries to ensure an un-interruptible power supply.  This is a typical set up:
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Without a generator, we use just the set up as described from the Heavy Duty battery down to the computers systems.

The following equipment is likely to be powered by this set up:

· Two (or more) notebook PCs

· One (or more) splits printers

· One (or more) results printers

So a few power boards will be required.  Some may also need to plugged into each other to provide sufficient outlets.  Much of this hardware runs off low voltage so each has its own power adaptor.  Ensure enough power boards are available to cope with the larger adaptor plugs.  Extension cords will also be needed if the finish tent, results and problem areas are geographically separated.
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The old power system (some equipment has now been replaced and the 12V>9V converter is no longer used with new USB download controls)

240V AC is generated from a 12V inverter.  The capacity of the inverter should be considered in setting power budgets.  The inverter is powered from a 12V deep cycle lead acid battery.  This battery differs from your car battery.  A car battery is only designed to deliver the full capacity of the battery once or twice in its lifetime.  If you flatten a car battery more than once (say by leaving the headlights on), it never really recovers.  A deep cycle battery can be discharged to 80% of its rated capacity over and over again.  They are much more expensive than a car battery, and much larger and heavier for a given capacity.  They can weight over 30 kg so a trolley to move them can be very useful to avoid putting your back out!

The heavy duty battery(ies) should be fully charged prior to an event using a standard or heavy duty car battery charger.  To be safe this means charging for more than a day from a 240V source.  DO NOT expect someone to have charged the battery for you!

During the event battery voltage (output) can and should be monitored using a (yellow) multimeter (set to 20VDC range).  This voltage should be checked regularly to ensure the voltage doesn't drop much below 12V.  If it does, the battery must be charged as soon as possible.  Typically the battery will start off producing around 13.5V then slowly drop towards 11.5V.  Major events will usually have mains power or a generator available to maintain charging.  However, if no generator is available a long charge cable can be run to a car cigarette lighter socket.  Start the car and then plug in the cigarette socket.  You may find you need to increase the idle revs to have any effect on the battery voltage.  Whether this will power a full network set up for an extended period is extremely problematic.

You cannot rely on the AMPs written in nice big letters on the front panel of many battery chargers.  Most chargers are only designed to deliver this current for a short period of time when the battery is flat and so the output is able to tail off as the battery charges.  This tail off doesn't occur at major orienteering events, where the power requirements are continuous and the charger needs to keep supplying it.  What is important is the current the charger can deliver at 100% duty cycle.  Many cheap car battery chargers won't even tell you what this figure is, but it is likely to be 1/3 or even less of the max current shown.  To avoid this problem a large custom built power supply (the “Ian Stirling” charger) is used in preference to commercial battery chargers.  This unit is rated 100% duty cycle, however it relies on the input 240VAC being that or more.  Some generators are set to deliver only about 220V which results in a gradual deficit.  

The leads between the battery and the inverter need to be short and thick since they carry quite a lot of current at 12V.  The inverter supplies a standard 240V plug board into which can be plugged appliances like laptop adaptors, result printers and network hubs etc

Note that the Power Generator>>Charger>>Battery>>Electronic equipment system provides uninterruptible power even if the generator goes off (e.g. for refuelling).  However, if you use the DC feed available on some generators to charge the heavy duty batteries, ensure you do not run the generator in an "economy" mode as this results in a voltage drop too low to charge the batteries properly.

Care needs to be taken in setting up this gear to avoid short circuits or even electrocution.  The safest option is find a technically minded volunteer to assign this task to and then ensure no one else interferes or fiddles with it.  Let them set it up without offering to “help” or getting in the way (unless they ask for it).  Also ensure all batteries are away from water and covered from rainfall.

Power systems budgets

A power system budget can be useful in setting up new or untried configurations.  The inverter can supply about 600W of electricity and, fortunately, a typical SI configuration will take much less than this as calculated below:
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Item

Watts

Units

Hours

Total kWh

Notes

Laptop

36

2

6

0.43

Laptops for Finish Times, Printing Splits & Database Fixing

Hub

1.5

1

0

0

Thermal Printer

10

1

4

0.04

Laser Printer

Standby

31

1

0

0

Removed for the moment for OY events

Wh/page

Pages

Laser Printer

Printing

1.78

0

0

Removed for the moment for OY events

0.47

kWh

Peak Power Requirement

116.28

Watts

These figures are an estimate based on my own equipment. Laptops may vary, as may laser printers. Also

Inaccuracies in current measurement at 240VAC due to the switchmode nature of the powersupplies.

Allow a 50% safety margin at least in these figures:

Peak Power Requirement

174.42

W

Power Required for 7 hours

0.71

kWh

Assuming an inverter efficiency of 85%, no recharging, and not discharging the batteries below 20% charge

86.76

Ah

The rating of the inverter, assuming a temperature de-rating of 20% is

209.3

W

(even with deep cycle style batteries), the Ah requirement for the batteries (

12V

) is
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