Delays and Distortion in Input Circuits

Modern recording systems have the ability to record signals appearing at their inputs with great accuracy.  While many times there is little control over the distortion of these signals; nevertheless, it is important to recognize the effect ct, pt, and cabling on the accuracy of the measurements.  Synchronized recorders have the ability to measure phase of 60Hz input signals on the order of 0.02 degrees, which corresponds to a time error of 1 microsecond.  Time delay introduced in the recorder due to filtering and a/d conversion can be corrected in the instrument itself.

However, input transducers, particularly CCVTs, can introduce phase errors (an equivalent delay) hundreds of times greater, particularly at off-nominal frequencies.  Instrumentation cable delays do introduce delay, but this is not usually significant.  These input signals are normally terminated in a number of devices for any given application (e.g. recorders, meters, relays).  Each of these input terminations represents a substantial burden that introduces errors in the signal being measured.  Typically, for example, large capacitors are inserted at the inputs to meet the transient/withstand specifications required of power system equipment.  The overall circuit, transducer, cable, and load, can result in errors many times greater than the accuracy of the measuring instrument.  This is particularly true during system transients and disturbances.

It is important to keep the realities of the measurement in mind when making any measurement.  There are methods to minimize these effects.  These include limiting the number of burdens on a given pt, ct circuit and using optical pts and cts.  For high accuracy it may not be feasible to use a relay-connected ct or pt circuit, but rather a dedicated transducer may be required.  Significant work has also been done in modeling and correcting distortions in the input circuitry (ref. Dr. Sakis Melioplous).

