
3-phase flips

There are a lot of wires when installing power quality (PQ) instruments on 3-phase Wye systems and it’s
not uncommon to get them creatively mixed up. One of the toughest cases to figure out is when a
“phase slip” occurs, i.e. the voltage and current transducers on the same power phase wind up going to
the wrong inputs of the PQ instrument. It turns out there are just 3 unique signatures.

The first column in the chart below shows the output of a PQ instrument properly connected to a well-
balanced 3-phase load with good power factor (the normal situation). The next 3 columns show what
the instrument reads when the wrong transducers are paired. For example, a slip of 1 phase CCW uses
the signal from the current transducer actually on the B phase and pairs it with the voltage signal from
the A phase and so on.

Just look at the patterns in the data and you’ll be able to spot where the error is hiding. Note that it’s
also possible for the current transducer to be physically on the wire backwards (i.e. have 180 degree
phase shift) which flips the signs of the watts and VARs.

normal slip 1 phase CCW slip 1 phase CW 1 right, 2 flipped
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(Va, Ia) (Vb, Ic)

(Vc,Ib)

Va 102.9 103.0 102.8 102.9
Vb 113.8 113.9 113.8 113.9
Vc 105.1 105.3 105.1 105.2

Ia 252.7 274.9 254.2 253.1
Ib 274.6 254.2 252.8 254.4
Ic 253.9 252.9 275.0 275.3

Awatts 24775 -21605 -3179 24851
Bwatts 29786 -22350 -7487 -22352
Cwatts 25523 -17503 -8181 -8181

AVAR 7767 18227 -25892 7759
BVAR 9354 18331 -27725 18351
CVAR 7739 19977 -27678 -27721

AVA 25989 28306 26135 26052
BVA 31246 28958 28779 28973
CVA 26699 26617 28910 28952

Atheta 17.4 -40.2 83.0 17.3
Btheta 17.4 -39.4 74.9 -39.4
Ctheta 16.9 -48.8 73.5 73.6

Apf 0.95 -0.76 -0.12 0.95
Bpf 0.95 -0.77 -0.26 -0.77
Cpf 0.96 -0.66 -0.28 -0.28


