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Summary

This paper describes the SportIdent equipment required at the Start and Finish of an orienteering event using electronic punching, and how to set it up for a typical OY event.

SportIdent Equipment Categories

The equipment can be divided into a number of simpler categories:

· The 240VAC power system. 

· The 9VDC power subsystem.

· The laptop computers and network.

· The Red SI Controls.

· The splits printing equipment.

· The results printer

This whole system is summarised in the following picture, but I will go into it in more detail later on.
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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


The 240VAC Power System

Refer to the detailed picture on the next page.

240VAC is generated from a 12V inverter. The VOA inverter can supply about 600W of electricity, however we have calculated a typical SportIdent configuration will take much less than this. (See Reference 1 at end of this document). 
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, however, it's exactly what we need here.

The leads between the battery and the inverter need to be short and thick since they carry quite a lot of current at 12V. For this reason, plug the inverter into the first 12V T-connector on the battery plug board (labelled `Inverter' ).

The inverter supplies a standard 240V plug board into which can be plugged appliances like laptop adaptors, result printers and hubs etc. The plug board is located in the finish tent.

The battery must be fully charged prior to events using a standard car battery charger.

The battery voltage is monitored using the yellow SI kit multimeter (set to 20VDC range). This voltage should be checked regularly to ensure the voltage doesn't drop below 12.00V. If it does the battery must be charged during the event as soon as possible. A long charge cable is provided that plugs into the 12V T plug board and can be run to a 12V generator or 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.  Remove the cigarette plug when the battery has been charged (say ½ hour) otherwise the car battery could be drained as well with the engine not running.

The 9VDC Power Subsystem

Refer to the detailed picture on the next page.

There is 9V provided for convenience to run a few things directly, rather than going up to 240V and then back down again via a transformer (it's more efficient this way).

The 9V is provided using a small black box (a switchmode converter) that plugs into the 12V T-connector plugboard on the battery and provides 2 RCA connections for 9V.

The finish contol can be powered from 9V (Warning: make sure it's a VOA Red control. Red controls direct from SI may need a modification to use 9V). This will save using up the internal batteries of the finish control which gets a fair bit of use. Of course this applies to programming or registration Red controls as well.

The thermal splits printer can also be powered from 9V directly and should be if possible. One of the 9V RCA cables provided is quite long for this purpose.
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The Laptop Computers and Network

There can be 2 or 3 laptops at a typical OY setup.

One is used for the finish download of the SI sticks. This should be arranged so it occurs prior to competitors getting their splits from the splits printer (see below).  This laptop is connected via the serial port COM1 to the finish SI Red control. It is powered from its AC plug pack.  This computer should be the master SI computer (it contains the event database used by the other laptops). It is probably also connected via the parallel port to the results printer (see below).

Another laptop is used for registration. It is typically located in the registration tent some distance from the finish tent. All competitors to an event must be registered, even if they have their own SI sticks. A red control can also be connected to this laptop to COM1 in order to aid reading rental sticks as a competitor is registered. This can only be done if the registration is done before the competitor leaves the tent, otherwise the SI number must be entered with the keypad. This laptop can double as the programming laptop if new controls need to be programmed during an event due to failures (and there isn't a third laptop). Power is 240VAC which must be run from the finish tent inverter using an extension lead.

The computers need to be connected via a network in order to share the database on the finish laptop. This is presently done with a long 10BT twisted pair cable with a `twist' adaptor added. The `twist' adaptor is used instead of a hub. The file share on the finish laptop must be setup to share the entire C:\ drive, not just the SI directories. In the future the same network connection may be achieved using an RF lan. TCP/IP networking is recommended. The laptops should be assigned IP addresses manually within the same network. Ensure that each laptop can ping the others using the `ping' command. Assign all laptops to the same workgroup.

A third laptop can be an asset. Beware that the power taken by this laptop has not been included in the original power budget (Ref. 1), so care must be taken that the battery is not discharged too much (see above). Put this laptop to sleep if not in use. This laptop can be used to handle problems with finisher’s SI cards such as non-working controls (see other documentation). It can also be used along with a Red control to program controls if required (see registration laptop above). It might be expedient to use this laptop as the results printing station instead on the finish laptop.  If a third laptop is to be used it needs to connect to the Finish Laptop network. Since there are 3 networked computers, we have to use a 10BT hub as well. Each of the laptops plug their normal network cables into the hub (remove the twist adaptor used above in the two laptop arrangement). The hub can be powered from its 240VAC plug pack. [If you know what you're doing you can power it direct from 12V or 9V, but beware ground loops].

The Red Controls

These have been mentioned above. VOA currently has 3 of these units. They are all the same. They can be used for Finish Download, Registration/Checking SI sticks and Control Programming. One has also been pressed into service as the emergency splits printer configuration (as used at Easter 2001, see below). All the VOA units have been modified to work safely from 9V external power. Older SI units (eg. ACT) are 9V compatible anyway. Newer (unmodified) controls are not and could be damaged by powering from 9V. They connect to a standard 9pin D RS232 serial ports, such as COM1 on the laptops.
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The Splits Printing Equipment

The splits print station is really a separate system to the SI computer system. The `printer' control is a special control that outputs a message directly to a connected thermal printer. The splits printer should be run from 9V DC as provided by the 12->9V converter (see 9V DC Power Subsystem above). Alternatively if necessary it can be run from an AC plug pack if too far away from the finish tent (unlikely).

There is also an emergency splits printing system used at Easter 2001. This had to be pushed into service since the provided print control failed. The emergency system uses a computer to read a Red control, format the output and send to a thermal ticket printer. This setup uses more power at present.
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The Results Printer

The results printer is a small, low power bubble jet printer. This has very low standby power consumption (2 watts) so it can be left on. This printer is used to print A4 results for display on the day. The results can be formatted for each course number (recommended), or per age group (more paper). Splits printouts are also possible but are best left for uploading to the web later. It is powered from 240VAC.

Results should be printed out about every 20 minutes or so, depending on the number of finishers.

Results printing for a large event (eg. Easter) is somewhat different and will not be covered here.

The bubble jet printer is connected using a parallel cable to one of the laptops. Ensure you have the drivers for the bubble jet printer installed on that laptop. It's also a good idea to share the printer over the network so any of the laptops can do a printout. Connect the printer to the laptop closest to the results board.

Summary

· Make sure you don't let the battery voltage drop below 12V. Charge the battery before the event.

· Ensure you have the hardware operational before it needs to be used, and make sure the network is working.

· Try to minimise the use of any 3rd laptops if you don't have an easy means of charging the battery during the event.

· Power the controls from 9V where possible to conserve the internal batteries and ensure continuous operation.

· Print out results roughly every 20mins or as required.

· Don't Panic !

Reference 1
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