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1. Installation

A WARNING
This instrument is designed to prevent accidental shock to the
operator when properly used. However, no engineering design
can render safe an instrument which is used carelessly. There-
fore, this manual must be read carefully and completely before

- making any measurement. Failure to follow directions can result
in a serious or fatal accident.

A WARNING

(1'Before adding or replacing input units, check that the 3192 is
powered off. If input units are removed or replaced while the
3192 is powered on, they are liable to fail.

(2iThe fixing screws must be firmly tightened, or the input unit
may not function up to specification, or may even fail.

NOTE
(DIf only one input unit is installed, it must be mounted in
channel 1.
(20f two input units are instalied, they must be mounted in
channels 1 and 2.

Installation procedure

(1)Remove the blanking plate.

(2)insert the input unit so that the board is aligned with the top and
bottom guide rails in the 3192.

(3)Push the input unit firmly into place, so that it is flush against the
3192 body.

(4)Fasten the two fixing screws.

Fig. 1 Installation Y
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2. Selecting the Current Range (X0.1 or X0.01)

{1lUse the sliding switch on the 9493 panel to select the current
range.

(2When set to X0.1, the X0.1 indicator on the 3192 lights.

(3When set to X0.01, the X 0.1 indicator on the 3192 goes off, and
it is necessary to set the CT ratio to 0.01.

(4iThe current ranges for the different settings are shown in Table 1.

NOTE

(1)Do not change the switch setting while measurement is in
progress.

(2)Changing the switch setting causes a 3192 resef, and all
settings revert to their initial values.
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Table 1 Current ranges (3192 display)

ROW 1 NOT REQUIRED

x0.1
(no CT ratio 100.0mA | 200.0mA | 500.0mA | 1.000A | 2.000A
setting required)

X0.01
(CT ratio must | 10.00mA | 20.00mA | 50.00mA | 100.0mA | 200.0mA
be set to 0.01)

For details on setting the CT ratio, refer to Section 6-2 “Scaling
Function.” The power display ranges appear in Table 2.

3. Connections

A WARNING

1. Before making connections, check that the power system to be
measured is isolated.

2. if the voltage and current terminals are connected wrongly, or
an input exceeding the specified limits is connected, there is
not only a possibility of failure or misoperation of the unit, but
also a danger to the operator.

A NOTE

3. Ensure that the wiring used for voltage and current measure-
ment connection has adequate insulation and current carrying
capacity.

® Basically the operation of this unit is similar to that of the 9492;
refer to Section 4 “Preparations’” of the 3192 Operation Manual.



4, Notes on Operation

(1)Because of the internal circuit design, when measuring a load
with very particular frequency characteristics, it is possible for
a cyclic instability to occur in the measured power vaiue.
(More specifically, this may occur if the waveform distortion
includes a large proportion of high frequency components at
multiples of 2.93 kHz.)

(2When measuring a DC voltage or current, the measurement
value is always shown as positive. (The polarity cannot be
distinguished.)

(3)Measurements are always “AC + DC”. That is to say, if the
line measured includes both AC and DC components, these
components cannot be measured separately.

(4)Depending on the operating temperature, and the level of
electrical noise in the environment, even if the input voitage
or current is zero, there may be a small indication. (The 3192
forces a zero reading if the value is 0.5% of the range or less.)

(5)f the peak value of the input waveform (voltage or current)
exceeds 2.5 times the range value (for example 75 V peak in
the 30 V range) the OVER V or OVER A indicator lights. Since
in this case an accurate measurement is not possible, change
the range setting so that these indicators do not light.

(6)Response settings
The measurement accuracy and analog output response char-
acteristics depend on the response speed setting. (Refer to
the specification.) The display data response characteristics
are determined by the analog output response time.

(7)The response times are defined as the time for the analog
output to settle within =19 of the final value, when a step
-form signal is applied which fluctuates from 0% to 90% and
from 100% to 10% of the measurement range.

(8)The “MEAN" rectification method indicates that the effective
value is caiculated by mean value rectification, and “RMS”
indicates a true effective value rectification. In both cases, the




correct effective value will be given if a sine wave is input, but
when distortion is present, the “RMS” value will be the accu-
rate effective value.

NOTE: There are restrictions, as follows, when the 3192 is not in the
142W mode.

Mode Input unit restrictions
142W | No restrictions

Channels 1 and 2 are restricted as follows:

- Cannot have combination of input units with different current
ranges.

- If all units are 9493s, the current ranges must be the same.

No restrictions on channel 3.

143W
343W

Channels 1, 2 and 3 are restricted as follows:

3V3A + Cannot have combination of input units with different current
3¢4W ranges.

- If all units are 9493s, the current ranges must be the same.




5. Specifications (with 3192)

Voltage Current Power
x0.01
10.00/20.00/50.00
30.00/60.00/150.0/ 100.0/200. CmA Depends on voitage/
Measurement ranges 300.0/600.0V X0.1 current combination
100.0/200.0/500.0mA
1.000/2.000A
Absolute maximum | 920 V peak 7 A peak
input (continuous) | 650 V rms 5 Arms
Crest factor 2.5 or less 2.5 or less 2.5 or less
input impedance x0.1 0.750 approx.
(DC resistance) 1M approx. X0.01 0.070 approx.
Accurac
(at ;3«(;‘,:3«(;; oc +0.3%rdg. £0.2%fs. | £0.3%rdg. £0.2%f.s. | £0.3%rdg. =0.2%fs.
power factor
=1 150 x * *
Wa;’;‘n':% hour) g5y | £0-2%rdg. £0.2%Fs. | £0.2%dg. +0.2%f.s. | £0.2%rdg. £0.2%fs.
45
SSG +0.1%rdg. £0.2%fs. | +0.1%rdg. +0.2%tfs. | £0.1%rdg. £0.2%fs.
Hz
66Hz
5& +0.2%rdg. +£0.2%f.s. | £0.2%rdg. =0.2%fs.
kHz
+0.2%rdg. +0.2%f.s.
SkHz
+0.3%rdg. +0.3%f.s. | £0.3%rdg. £0.3%fs.
10kHz
10k Hz
+1%fs. +15%f.s. +1.5%fs.
0k Hz
30kHz
+1.5%f.s. +2%F.s. +2%f.s.
50kHz

%---Standard values with response set to MID/SLOW
Note: | If the response is set to FAST, then when measuring 2 frequency of 30 Hz

or below, the display value will fluctuate; select the MID or SLOW response

setting.




Voltage Current Power

Power factor inflyence
at 55 Hz

+0.3%rdg.
at 0.5 power factor

Thermal coefficient
(0°C to 40°C)

+0.04% f.5./°C maximum

Operating temperature
range

0°C to 40°C (80% R.H. maximum, no condensation)

Effective input fimits

10 to 102% of range

Analog output response
time ’

FAST setting 0.4 s approx., MID setting 1.4 s approx,
SLOW setting 6 s approx.

Analog outputs
(BC level output)

V, AW 2VDCfs. Accuracy £0.2% fs.

Monitor outputs
{(Waveform output)

V, At 2 Vrms fs. Accuracy not specified

Voltage influence in
common mode 50/60
He

+0.05% f.s. maximum
(650 V rms applied between input terminal and frame)

Insutation resistance

100 MQ minimum at 500 V DC
(V, Ainput terminals - frame and oulput terminals; between V and A mput
terminals; power supply - frame and output terminals)

Dielectric strength

2200 V AC for 1 minute (1 mA)

(V, A input terminals - frame and ou'put terminals; between V and A input
terminals)

1500 V AC for | minute (20 mA)

(power supply - frame and output terminals)




Table 2 Power display ranges
X 0.1 (The 3192 XO0.1 indicator lights.)

A
v 100, 0mA 200.0mA 500.0ma 1.000A 2.000A
1g2W 3.000W £.000W 15.00W 30.00W 50.00W
30.00V | 343W 6.000 12.00 /9.9%9 0@ 60.00 120.0 /99.93
3gaW 3.000 18.00 /5.999 45.0 90.00 180.0 /99.99
142W 6.000W 12.00W 30.00W 50.00W 120.0W
50.00V| 343W 12.00 /9.9%9 24.00 60.00 120.0 /93.9¢ 4.0
kEL 18.00 /9.9%% 36.00 90.00 180.0 /99.99 360.0
12w 15.00W 30.00W 75.00W 1500w 30.0W
156.0V | 33W 30.00 50. 00 150.0 /99.99 30.¢ 600.0
IpAW 60.00 90.00 225.6 /9.9 45.0 900.¢
192w 30.00% 50.00W 150.0W 300.0w 800.0W
3000V | 343W §0.00 126.0 /99.93 300 6.0 1200k W/ %9, W
394w 90.00 180.9 /99.99 450 900.0 1 BU0KW/ %9 W
162W 60.00W 120.0W 300.0% 500.0W 1.200kW
5000V 343W 1 1200 /99.99 4.0 500.0W 1.200kW/ %99, W 2400
IgaW 180.0 /93.99 3.0 900.0W 1 800kW/ B9 W 380




X0.01 (Set a CT ratio of 0.01; the 3192 X0.1 indicator is off.)

A
v 10, GO 20.00mk 50.004 100.0nh 200,64
1624 | 300, 6miW 500.0mW 1.500W 3.000W 5.000W
30,00 | 3439 600.0 1.200W/89. 5m¥ 3.00 §.000 12.00 /3.959
39w 9.0 1.800W/ %99, 3mW 4500 3.00 18.00 /9.9%9
16w | 6o0.0mw 120w 3.000W §.000W 12.00
50.00V | 33W | 1.200W/%9.5mW 2.4%0 5.000 12.00 /9.999 2.0
3340 | 1.800W/%9. 5 3600 9.000 18.00 /9.9%9 3.0
W | Lsow 3,000 7.500W 15.00W 30.00W
150.0v | 33w 3.000 6.000 15.00 /9.999 300 60.00
34w 6.000 3600 250 /3.9% 5.0 W0
W] 300w 6.000W 15.0W 30.0W 60.00W
300.0v | 363 5.000 12.00 /3959 0.0 600 120.0 /8%
3340 3.000 18.00 /3.9% 45.00 0.0 1800 /%955
W 6 0mW 12.000 30.0W 50.00W 12000
§00.0V| 3630 | 12.00 /9.9%9 .0 60.00 1200 /9.9 2.0
360 | 18.00 /9999 36.00 30. 180 0 /%9 % 3900

The range for 2 A, 30 V, for example, is shown as 120.0/99.99 W,
means there are two ranges, 0 to 99.99 W and 100.0 to 120.0
W, and the tester switches automatically between the two ranges.

The analog outputs for the power range determined as voltage

this

range X current range have a full scale value of 2 V DC.
The 143W and 3V3A ranges are the same as for 3¢3W.

When units with different current ranges are used together, refer to
the manuals for the individual units.




6. Internal Configuration

Fig. 5 is a block diagram of the input unit.

The section enclosed in a broken line is the power measurement
circuit.

The attenuator provides a voltage signal proportional to the voltage
being measured, and the shunt resistor provides a voltage signal
proportional to the current being measured. These voltage signals
are converted to voltage signals for which 2 V corresponds to the
currently set full scale value. The signals then pass through insulat-
ing amplifiers, and are input to a multiplier circuit (using an analog
multiplier IC), to provide a power value.

The result of this muitiplication is the instantaneous power value, and
its DC component corresponds to the active power value. Therefore
by smoothing this signal, a DC voltage is obtained which is propor-
tional to the active power value.



Fig. 5 9493 block diagram
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