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Thank you for buying this Hioki 9494
AC/DC Shunt Input Unit. The 9494
was developed as an option for the
3192 AC/DC Digital Power HiTester.
To get optimal service from it, read
these instructions carefully before use.
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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, chetk that the 3192 is
powered off. If input units are removed or replaced while the
3192 is powered on, they are liable to fail.

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

NOTE

{1 only one input unit is installed, it must be mounted in
channel 1.

{21f two input units are installed, they must be mounted in
channels 1 and 2.

Installation procedure

{1)Remove the blanking plate.

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

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

(4F asten the two fixing screws.

Guide rail ———>

Fig. 1 Installation =



2. Connections

A WARNING

1. Before making connections to the unit, or connecting the
external shunt, check that the power system to be measured is
isolated.

2. If the voltage terminals and shunt voltage 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.

3. Since the external shunt normally has a high voltage applied
to it during measurement, take care that it is not liable to be
touched, or to short the power line.

NOTE

1. Ensure that the wiring used for voltage measurement and
external shunt connection to the unit has adequate insulation.

2. The specifications in Section 5 of these instructions apply to
the input unit alone. Actual measurement accuracy of current
and power depends on the precision and frequency character-
istics of the external shunt.

3. To minimize the error caused by the resistance of the wires
connecting the external shunt to the input unit, ensure that
these wires are as short as possible. To reduce the effects of
external noise, use appropriate twisted pair wiring or shielded
cable.

4. If the shunt voltage terminals are left open-circuit, the unitis
very susceptible to external noise, which may adversely affect
the 3192 display. If measuring the voltage only, either con-
nect an external shunt across the shunt terminals, or short
-circuit them before carrying out measurement.

Single phase two-wire connections (142W)
SOURCE SHUNT LOAD

//

Appropriate ‘wisted pair
wiring or shiglded cable
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3. Measuring Instrument Loss

There are two ways of connecting the tester:

(1)As shown in Fig. 2, with the voltage measurement terminals con-
nected to the load side. In this case, the power measurement
includes a Joss depending on the input resistance of the voltage
measurement circuit.

(2)As shown in Fig. 3, with the external shunt terminals on the load
side. In this case, the power measurement includes a loss due to the
resistance of the shunt.

Which of these methods is preferable depends on the measured

voltage and current, and on.the external shunt resistance. Use the

following formulas to calculate the loss in each case, and then choose
whichever method gives the lower loss.

Loss in Fig. 2 connection (VA): (voltage)® =+ (voltage input resis-

tance: 1 MQ)

Loss in Fig. 3 connection (VA): (current)? X (shunt resistance)

Example 1: Measuring 30V, 100 A; external shunt 100 A/50 mV (C.

5 mQ)

Fig. 2 loss: (30 V)? + 1M = 0.0008 VA

Fig. 3 loss: (100 A)? X 0.5mQ = 5 VA

Fig. 2 gives the best accuracy connections.

Example 2: Measuring 600 V, 1 A; external shunt 1 A/50 mV (50

mQ)

Fig. 2 loss: (600 V)* + 1MQ = 0.36 VA

Fig. 3 loss: (1 AY X 0.05Q = 0.05 VA

Fig. 3 gives the best accuracy connections.
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Table 1 Power display ranges
Example: 3192 display when the CT ratio is set to 1.000, and the
shunt voltages in parenthesis are input in each range.

A 1.600A 2.0mA 5.000A 10.00A 20,904
v (10.00mV) (20.@mv) (50.00mY) (100, 0mV) (200.0mv)
162w 300w 50.00W 19.0W 3000 500.0W
30.00V | 343w 50.0 120.0 /39,99 W 5.0 1200k /99.9W
3peW 90.00 180.9 /99.99 450 900.0 1.800 /999.9
1w 50.00W 1200w 30.0W 600.0W 1.200kW
50.00V] 343w | 120.0 /9993 .6 60.0 120k /%99 2.00
3g4W | 180.0 /99.99 380 ¢ 90 ¢ 1.800 /9999 3600
142w 1500w 3000w 7560w 150kW 3.000kW
150.0V | 383w 300.0 600.0 1500k /%99 3.00 6000
34w 4509 9000 7.250 /3339 450 9.0m
1470 300.0W 600.0W 1500k W 300 kW 6.000 kW
300.0V | 343w 600.0 1200k /%39 3.0 5.000 12.96 /9.999
34w 900.0 1.800 /3939 4,500 300 18.0 /3.999
142w 5000w 1200k W 3.00kW 5.0MKW 12,00k W
500 0% 363 | 120K /95.9W 2.400 §.000 12.90 /9.999 2.0
354w | 1800k /%99 3.6 9.0m 18.00 /9.999 5.0

The range for 2 A, 30 V, for example, is shown as 120.0/99.99 W;
this 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
range X current range have a full scale value of 2 V DC.

The 143W and 3V3A ranges are the same as for 343W.

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

6. Internal Configuration

Fig. 4 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 measurad. 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
muitiplier 1C), to provide a power value.
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