Fiber Optic Probe Details

Terry Fritz

8-17-1999
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The VI Probe consists of three main parts.  There is a transducer that turns either high voltages or high currents into smaller signals.  A transmitter that takes the small signal from the transducer and converts it into an analog light signal. That signal is sent out over a fiber optic cable to a receiver where the light signals are converted back to electrical signals again.  The fiber cable provides total isolation between the transmitters and the receiver.

Transducers


The current transducers are simply a single resistor or arrays of resistors that convert a current into a small voltage.  The 500 amp transducer consists of 10 x 0.10 ohm resistors wired in parallel.  This gives a total value of 0.010 ohms.  When a 500 amp current is sent through this shunt, 5 volts appears across the resistor which is sent to the transmitter.  

The voltage transducers consist of high value resistors that produce a small current from a high voltage input.  The 50kV transducer consists of two resistor arrays of 2.5M ohm each for a total of 5M ohms.  50kV / 5Mohm = 10mA.  The low current is then sent to the transmitter. 

Various resistor values are used to measure various voltage and currents.  The RMS heating of the resistors needs to be considered and the voltage breakdown of the high voltage resistors needs to be addressed.  All the transducers use surface mount resistors for maximum bandwidth performance.

The 50kV voltage transducer is immersed oil.  The others are just cast in epoxy mostly to hold them together.  I use plastic pipe caps as a shell to put them in.  

Transmitters


The system uses two transmitters.  I usually use one for voltage and one for current but they can be used for any signals desired.  The electronics of the transmitters can be put into top spheres with transducers to measure output arc currents and such.  The electronics needs to be shielded.


The transmitters basically bias a fiber optic LED to the on state and the transducer currents are either added or subtracted from the bias level to vary the light output.  If something goes "bad" the LED usually gets fried but the other simple electronic parts should be fine.  The transmitters are simple and easily repaired but this is rarely needed.  The transmitters accept either +-5 volt or +-10mA input.

Receiver


The receiver takes two light channels and inputs them into the receiver modules.  There is a direct output from these modules that can be used for very high bandwidth (40+ MHz) measurements but you will have to calibrate the signal level with the oscilloscope.  There is also a buffered and calibrated output but the bandwidth drops to 2MHz through the buffers.  This is fine for most measurements and the calibration is very convenient for general use.  I rarely use the 40MHz outputs.

Calibration


The receiver has two adjustments in it that allow the signal level to be adjusted to some convenient level.  The gain should be kept reasonably near 1 so that the bandwidth is not affected greatly.  Simply supply a 10mA or 5Volt signal to the transmitter and adjust the pots as needed.  There are two variable capacitors on the bottom of the receiver PC board that allow for high frequency compensation.  A high frequency square wave can be used and the adjustment is similar to adjusting scope probes were you turn the capacitors until the edges of the square wave look proper.  The transducers don't need any calibration and should simply work as is.  It is possible to damage them with excessive signals however.

I can be contacted at:

terrellf@uswest.net

I will answer your questions and help out as needed.

I can also get you parts if you wish.  Digi-Key sells all these parts and the part numbers are given.  I have most of the small surface mount parts that I can simply stick in an envelope and send you.  Thus you don't have to order each little surface mount cap and resistor values which is a pain when you only need one.


Terry Fritz

