CS0404

.
PdMA

N CASE STUDY—VFD

EmaXx identifies misfiring transistor in a VFD

Industry: Utility Fault Zone: Power Quality
Motor Type: AC Induction Voltage: 460
HP: 450 Speed: 890
Problem
A utility hasfour identical motorsall driven P Tamt (FUNF 82 — Stator} 1S-ii-f003 O8:S1:%8 AN
by VFD’s. One motor runs well at lower
frequencies, but develops a vibration when F1e00y
it reaches a high frequency level. Thedrive nan W
manufacturer suggested checking for motor 9t
insulation degradation. -
Action Taken sa Tost Time 036538 AN
L Baseline
The MCE standard and Pl test were run. g __frequency 1200
With a Pl of 4 and the standard test results 2an C“:ﬁ;;:"" S0
well within specifications, insulation degra- 1041 Motor Temp 23
dation was ruled out (Figure 1). % T ———
3 ) pPF Ph 1 to Gnd 175250
i i ohmPhito 2 0.00639
An identical good motor was selected for ohmPhito3 0.00637
testing to compare with the test results from T SiEEN
mHPh1to 3 1. 600
the problem motor. T_he two motors were IR st
run at lower frequencies and slowly Avg. Inductance 1.525
brought up to the problem level. Testing it iobatoanes |45
was done at each frequency change. i Powerloss L___11.51 _
. MCE = 030548
Test results on the problem motor show Figure 1 Notes Ves

high voltage, current, and impedance

imbalances (Figure 2). Both voltage and current sinewaves showed a severe misfire in the positive direction, when
normal firing should be in the negative direction (Figure 3 and 4). This misfire changed the magnetic flux in the
motor, causing the magnetic field to work against itself. The resulting vibration could be felt in the floor fifty feet
from the motor. No voltage spikes or imbalances were shown in the good motor. All indications pointed to the drive.

Fund RMS _Tat RMS CF THD
woltage 1-2 | 37649 | 47293 157 28.14
“okage 2.3 | 35505 | 43605 166 2768
“oltage 1-3 | 34307 | 44251 1 54 30.85
Average 358.20 450,80

% Imbalance 1.9 HvE | ooa |

%MNEVA Derating  74.70 | %NEMA  Derating

oltage 1 21289 | 319.99 168 5140
voltage 2 22205 | 32067 155 48.01
voltage 3 18503 | 309.08 170 5515
Average 205 65 316.55

% Imbalance 237

Figure 2
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Root Cause

After presenting evidence indicating a defective drive, the drive manufacturer provided atechnician for troubleshoot-
ing and a bad firing package was found in the drive. The bad firing package was causing the misfire seen in the sine-
wave (Figure 3 and 4). The firing package was changed and the motor retested. The test results showed healthy levels
for power, sinewaves, and harmonics and the vibration problem ceased.
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Figure 3
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Figure 4

The utility has four motors; three motor are needed to run the facility, therefore total failure of the problem motor
would not have caused the facility to shut down. By ruling out an insulation breakdown and determining the problem
wasin the drive, repair costs were eliminated because the drive was still in warranty. However, if the problem had not

been correctly diagnosed and the motor failed, the cost to replace the motor was $32,000.

The technician called in to diagnose the problem made this observation, “VFD’s are simple units that can be a night-
mare to troubleshoot. The PAMA MCEMAX alows us to take some of the trouble out of troubleshooting.”
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