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1st step AC to DC HEl
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DC to AC converter Cable Motor (load) Mechanical

interface output
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What is nominal supply voltage,
current, and frequency?
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Measuring nominal supply voltage,

current, and frequency
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Interpreting nominal supply voltage,
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What are voltage and
current unbalance?
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Measuring unbalance
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Interpreting unbalance Unbalance
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 Voltage unbalance greater than 2% is potentially problematic.

« Current unbalance greater than 6% is potentially problematic.
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S0dE A4t Y.
% unbalance = (Max deviation from average V or l/average V or |) x 100.
R 30A, SH 35A, TH30AY Il MF S2H(%)27?

Example:

30+35+30=95

95/3 = 31.7 average current

35-31.7 = 3.3 maximum déviation
3.3/31.7 = .104

.104 x 100 = 10.4% current unbalance
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What are transients?
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Measuring transients
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Interpreting transients
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What are harmonics?
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Measuring harmonics
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Interpreting harmonics
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What is power factor?
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Measuring power factor
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What is inrush current?
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What is DC bus?

ptor dryye




FLUKE -

Measuring DC bus voltage

+ DC -

MotoNdrive

Main switchgear




FLUKE -

Interpreting DC bus measurements
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What is voltage unbalance?

Motor drive

= Motor Load

3888
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Measuring voltage unbalance
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Calculating voltage imbalance

Example

o ADD VOLTAGES 9 FIND VOLTAGE

442 AVEF{A\?E
474 Va = 5
_4%6 Y - 1372
1372V a=—3"
V, = 457V

FIND LARGEST o FIND VOLTAGE
e VOLTAGE DEVIATION  UNBALANCE

v,
Vd=V—Va V,,=T/j-><100
Vo = 474 - 457 -
V, = —— x1
V=17V += 257 *1%0

Motor drive

V, = 0.0372 x 100

V, = 3.72%

FLUKE .

% Voltage (V) unbalance = (Max deviation from average V/average V) x 100
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Interpreting voltage unbalance measurements

BUL 20kHz MRk
C 196 U HO
; Motor drive
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What is current unbalance?
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Measuring current unbalance
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Calculating current unbalance

o ADD CURRENTS e FIND CURRENT AVERAGE
21 c=C
27 3
24 c =12
e + =73
72A C =24A
e FIND LARGEST o FIND CURRENT UNBALANCE
CURRENT DEVIATION C,
C,==2x100
c,=C-C, G
3
C, =27-24 G, = 5 X 100
C,=3A

G, =0.125x 100
C. =125%

NOTE: WHEN USING CURRENT CLAMP ATTACHMENT,
READING OF 1mA =1A

or drixe

y

T1
T2
T3

Motor

Load

FLUKE -

% Current (I ) unbalance = (Max deviation from average l/average 1) x 100
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Interpreting current unbalance measurements

otor drive
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What are output reflections?

Captured
waveform
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envelope | <—Voltage
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~ Main switchgear
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Measuring output reflections
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Interpreting output reflection measurements
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