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inspection

When the unit is delivered, check and make sure that it has not been
damaged in transit. |f the tester is damaged or fails to operate
according to the specifications, contact your dealer or HIOKI repre-
sentative.

A DANGER

@ To avoid short circuits and accidents that could
result in injury or death, use clamp testers only
with power lines carrying 600 V AC or less.

@ To avoid short circuits and accidents that could
result in injury or death, when the tip of the jaws
is open, do not use on bare conductors.

NOTE . - This measuring instrument has been designed of high
sensitivity so an indication sometimes appears in the
high sensitivity range when a vibration or shock is
applied, however, this is not a trouble.

- Moreover, be careful as an accurate measurement cannot
be made when a vibration or shock is applied during
measurement.

This Instruction Manual provides information and warnings essen-
tial for operating this equipment in a safe manner and for maintain-
ing it in safe operating condition. Before using this equipment, be
sure to carefully read the following safety notes.

The following symbols are used in this Instruction Manual to indi-
cate the relative importance of cautions and warnings.

In the manual, this mark indicates explanations which it

PN is particularly important that the user read before using

the equipment.

Indicates that incorrect operation presents
extreme danger of accident resulting in death or
serious injury to the user.

ADANGER

Indicates that incorrect operation presents sig-
AWARNING | nificant danger of accident resuiting in death or
serious injury to the user.

Indicates that incorrect operation presents pos-
ACAUTION | sibility of injury to the user or damage to the
equipment.

Denotes items of advice related to performance

TE
NO of the equipment or to its correct operation.

Precautions

A DANGER
Always connect the clamp sensor or voltage cable to the secon-
dary side of a breaker. On the secondary side of a breaker,
even if the lines are shorted the breaker can trip and preventan
accident. On the primary side, however, the current capacity
may be large, and in the event of a short-circuit there may be
a serious accident.

A WARNING

® To prevent electric shock, do not allow the tester to become
wet and do not use the tester when your hands are wet.

® When working with live circuits, take all suitable precautions
against accidents, including the use of electrical safety gear
such as rubber gloves, rubber boots, and safety helmets.

A CAUTION

@ Before measurement, check the position of the range swit-
ches. The unit may be damaged it current or voltage at levels
in excess of the measurement limit is applied for a long time.

@ Do not store or use the tester where it will be exposed to
direct sunlight, high temperatures, high humidity, or conden-
sation. If exposed to such conditions, the tester may be
damaged, the insulation may deteriorate, and the tester may
no longer satisfy its specifications.

@ To avoid damage to the unit, do not subject the equipment to
vibrations or shocks during transport or handling. Be espe-
cially careful to avoid dropping the equipment.

@ Do not apply any sort of mechanical impact to the core
section. Scratches on the core surfaces will make accurate
measurements impossible.

NOTE : - Accurate measurement may be impossible in locations
subject to strong external magnetic fields, such as trans-
formers and high-current conductors, or in locations
subject to strong external electric fields, such as radio
transmission equipment.

- If there is any type of dust or dirt on the core contact
surfaces, measurements may be affected. Wipe it away
gently with a soft cloth.

It is capable of performing a wide range measurement from a minute leakage
current up to the load current of 100 A under a live wire condition. Moreover, a
magnetic material with a high magnetic permeability has been used in the clamp
part, the external magnetic field and the indication error caused by the position
of the measured conductor are also extremely small and measurement with good
accuracy is possible.

@Ultra-high sensitivity range of 10 mA full-scale
Accurate measurement of minute leakage current is also possible. (Resolution
10 pA)

@Wide measuring range
A wide range measurement is possible by the 5 range composition of 10 mA
to 100 A full-scale.

@Multifunctioning by the on-board microcomputer
The use the microcomputer has also substantiated functions such as average,
valley and peak modes, realized compacting and multi functioning and it has
further become easy-to-use.

@True effective value indication (Product 3263-01)
The product 3263-01 is capable of accurately measuring even the distorted
leakage current by the use of the true effective value conversion circuit in the
rectifying circuit.

®Provided with recording output terminal
The current record can be simply taken by connecting the recorder to the
output terminal.

®Small effects of external magnetic field and conductor position
A magnetic material with a high magnetic permeability has been used in the
core and magnetic seal. Accurate measurement can also be made in places
where an external magnetic field exists such as in places close to the trans-
former and motor. Moreover, since the indication error caused by the conduc-
tor position is also extremely small, the residual current characteristic is small
even in a zero-phase current transformer type using method and accurate
measurement is possible.

@low power consumption
The power consumption is about 40 mW and it can be continuously used for
about 80 hours with a single 6F22 (9V) battery.

®@Two power source system
Capable of using either the battery or the AC power source (separately sold
adapter required).



1 Preparations

DLoosen the case back screw and load the battery in the instrument.

@ Check to make sure that HOLD switch is not pressed in.

©Turn on the power source switch and check that all segments light for about
1 second. When all segments are lighted, unit symbols such as kQ, V, Hz, °F
and °C that are not used in this measuring instrument are indicated, however,
this is not a trouble.

2 AC Current (ACA) Measurements (3263-01 : True-RMS)
[Normal measurement procedure]

(DThe range should be selected in accordance with the value to be measured.
Always start with the highest range and select down to the most suitable range
for measurement.

@Open the jaws and encircle the wire with it. | RANGE NORMAL/AVERAGE
Check to be sure the jaws is completely H 100A
closed. M 1A/10A

3Set the measuring range to the most L 10mA/100mA

suitable for the measurement.

[Average measurement procedure]
To make an average measurement, press the mode selector switch to place the
meter in the average mode, and make the measurement. The average value
reading will be updated at four second (approx.) intervals. Use the average when
fluctuations in the line cause the display to “roll’" in the normal mode.
All other procedures are the same as for normal measurements (noted above).
Note that in the average mode, pressing the Range switch will return the instru-
ment to the other mode. In this case, use the mode selector switch to place the
instrument in the average mode after the Range switch has been pressed.

[Peak-value measurement procedure]
@Press the mode selector switch to place the meter in the peak-value mode.
@The high resolution mode can be used for

measuring maximum line current demand. RANGE PEAK/VALLEY
However, unlike the normal and average " 100A
modes, only the following three ranges can be v 10A
used. Select the appropriate range before

measurement. L 100mA

Pressing the reset switch in this mode (to
display the ABJ mark for 0.5 seconds) clears
the currently held peak value to 0.

[Valley-value measurement procedure]

@Press the mode selector switch to put the meter in the valley-value mode.

@In this mode, the display holds the valley-value detected during measurement.
Range that can be used in this mode are the same as in the peak-value mode.
Select the appropriate mode before measuring. The reset switch can be used
whether or not a measurement is being taken. If the Hitester is switched from
the average mode to the peak-or valley-value mode while input is present,
internal circuit operation immediately before switching may adversely effect
the measured value, resulting in incorrect measurement. Be sure to press the
reset switch before selecting peak-or valley-value measurement.
When the range setting is changed while in the high resolution mode, Hitester
will sometimes switch to another mode. After changing the range, be sure to
return to the correct mode with the mode selector switch before resuming peak
-or valley-value measurement.

NOTE : - The meter detects peak or valley values not by detecting the maxi-
mum or minimum value of the waveform, but by detecting. the
maximum or minimum current level.

+ The circuit time constant for the 3263 is approximately 120ms
respectively. Consequently, to get an accurate peak value reading,
the measurement must extend for at least 600ms. Note that shorter
readings will be fow.

3 Data Hold Function

Data HOLD functions to “Stop’” the display at its present reading. Data HOLD
is effective for all measurement modes. This function is convenient for use in
locations where the display is difficult to read directly (low light levels, or
cramped locations).

O The output voltage of the output terminal cannot be hold.

OThe output terminal obtains the output voitage of DC 1 V for the maximum
indicating value 1000 counts of each range.
O Response time : About 120 msec.
(Circuit time constant)
OLoad impedance : More than 1 kQ
O Connection is simple when using the 9094 output cord (separately sold) for
connecting with the recorder.
If the measured current is a sine wave when connection the recorder, recording
can be taken up to the following magnification even when exceeding the range.
3263 type : Up to 1.2 magnification
3263-01 type : Up to 2.0 magnification

Output voitage waveform

input current waveform
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Fig. |  Response of o:tput terminal (peak mode used)

© The output terminal can be used by the auto range or fixed range by switching
of the mode.
(DNORMAL, AVERAGE modes
*Hrange; 1V /100 A
Mrange;1V/ 1A, 1V/10A - 2 range auto switching of output

voltage.
-Lrange; 1V /10 mA, 1V / 100 mA -+ 2 range auto switching of out-
put voltage.

@ZPEAK, VALLEY mode
«Hrange; 1V /100 A
+Mrange; 1 V/ 10 A
«Lrange; 1V /100 mA
Connection with recorder
O Always be sure to use a connecting recorder with the input impedance of mode
than 1 kQ. An accurate record cannot be taken when the input impedance is
low.
o Since the output terminal of this measuring instrument is of a floating type,
there are times when affected by the same phase voltage when connecting a

recorder. In such a case, be sure to use by connecting the minus side of the
output terminal to the grounding and removing the effects of the same phase
voltage.

Fig. 2 Motor Starting Current Record

Fig. 2-1 Input current waveform
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Fig. 2-3 Recorded at peak mode
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NOTE : -+ When it is switched over to another mode in case recording is taken
by connecting the recorder, an effect is produced on the output
terminal when switching due to the internal circuit condition.

- When the change of the input current ranges over 2 ranges in case
taking a record by using the M and L ranges in the normal and
average modes, be careful when reading the level from the recording
data as the output voltage will also change together with the range.
(See Fig. 2-2)

Moreover, in such a case, if the mode is set at peak or valley mode
and used, it will be fixed to the UP side range and it can be used by
a single range. (See Fig. 2-3)
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A WARNING
if using an AC adapter other than the one specified, use an AC
adapter that conforms to IEC 950 standards in respect to safety
is rated for, DC 9-13V, 300mA has 5mm-dia.-tarminals and has
a center pin with negative polarity.

|

The size of the current is generally expressed by the effective value (root-mean
~square-value), however, when the waveform of the measured current measures
the distorted current of the SCR, and distorted waveforms other than that of the
sine wave, sometimes a measuring error occurs according to the difference of the
rectifying system and it becomes necessary to perform measurement by using a
measuring instrument with a true effective value conversion circuit for perform-
ing accurate measurement.

{Example>

The measured error when measuring the thyristor (SCR) controlled current is

shown in Fig. 3.

Indication change by thyristor control

1.0 q
1
Peak value
0.8
0.6
Average Average value : —1--’[~ Ip sin wt dt
0.4 value z J»
//]—z"_”ﬁ*
0.2 Effective value : V ;L‘ (ip sin @t)® dt
Peak value : Ip
0 30 60 90 120 150 180

Fig. 3

Crest factor (3263-01 effective value type)

O Since the crest factor of a waveform is expressed by the maximum value ratio
against the effective value of each range, it becomes important when measur-
ing the distorted waveform of a thyristor waveform, etc. .

Since the crest factor of 3263-01is 3.5 . _ _ peak value
Crest factor = effective value

Loosen the two screws on the back of the case, and load the battery and make
sure that correct pole polarity is observed. (Use a 6F22 battery.)

A WARNING

®To avoid electric shock when replacing the batteries, first
disconnect the jaws from the object to be measured. Also,
after replacing the batteries, always replace the cover and
tighten the screws before using the unit.

®Do not short-circuit used batteries, disassemble them, or
throw them in a fire. Doing so may cause the batteries to
explode.

@ Be sure to dispose of used batteries properly.

Load Load

Fo# Testing 3-phase
3-wire circuit

Testing single phase
2-wire circuit

#For single phase 3-wire circuits,
apply the tester to the three wires
together. Fig. 4

#For 3-phase 4-wire circuits,
apply the tester to the four
wires together.

3 Transformer

3

‘ Load Motor

Measuring connection to ground  Fig. 5 Measuring connection to ground

._.®_

2 Detecting Leakage in Distribution Circuits

Transformer

—3l

Fig. 6 Detecting Location of Leak

As shown in the figure, when detecting the leakage current and making the
measurement in the ground connection and the main lines, each branch circuit
should be checked in sequence to determine which line shows a leakage current.
(See Fig.6)

3 Detecting the Point of Leakage

Fig. 7 Detecting Leakage Location

In the figure, if there is a leakage current at point (A). It will flow in the direction
of the arrow (1g). At points (1), (2), and (3) leakage will be detected but at point
(4) no leakage will be detected. Therefore, the leakage must be occurring
between points (3) and (4). (See Fig. 7)

. Measuring Minute Amounts

Usually one turn of the wire is taken around the jaws, the jaws are is closed and
a reading then taken but when N turns are taken around the jaws (See sketch),
the reading will be N times that for one turn of the wire. For example, if the wire
is wound around 10 times and the reading on the 10 mA scaleis 1 mA, the actual
figure for the current will be 1/10 mA which is 0.1 mA. (See Fig.8)

Measurements on Appliances Using
win Conductor Power Cords

Current measurements with electrical appliances and equipment operated from
twin conductor power cords are simplified by using the CT-101A Line Splitter
(optional). As Fig. 9 shows, the line splitter is first plugged into the AC outlet,
and the power cord of the appliance is plugged into the line splitter. The clamp
~on sensor is then clamped through the opening in the line splitter for current
measurements. Where current values are small, simply clamp the X 10 opening
of the line splitter, and divide the display reading by a factor of ten. (See Fig. 9)
A WARNING
@® The maximum permissible input is 100 V AC or 15 A AC. Do
not measure voltage in excess of these limitations, as doing
so heat build-up may damage the unit or cause a short
circuit.
®In order to prevent electric shock and short circuits, never
insert foreign objects into the voltage measurement holes.

Fig. 9




Operation of jaws

» When a force is forcibly applied to the jaws part by the measured conductor,
etc. , in case of current measurement, a measuring error sometimes occur as
the matching surface of the core gets out of place or is not completely closed.
Therefore, measure so that force is not applied to the jaws part when perform-
ing clamping. Moreover, perform opening / closing of the jaws by using an
opening / closing lever. Avoid opening and closing the core part directly with
your hand.

» A measuring error occurs when the matching surface of the core is imperfect.
Therefore, handle the matching abrasive surface so that it is not damaged.

Sensor
A gap is included between the core and core holder to improve matching between
the core and holder.

Matching surface of Jaws

« For example, avoid opening and closing the jaws with a hard foreign matter
inserted and rubbing hardwares against the matching surface.

* Moreover, jaws becomes necessary also when dirt and dust adhere to the
matching surface as the matching becomes imperfect.

- When such foreign matters adhere, be sure to wipe off by using a soft cloth or
a cotton swab immersed in alcohol. (See Fig. 10).

* As aforementioned, the matching part of the jaws is a vital part which controls
the characteristic of the measuring equipment. Therefore, the judgement on
the quality of the jaws matching condition can be made by judging whether or
not there is a gap in the matching part in the jaws closed condition. Actually,
the gap condition can be easily judged by facing the jaws in the bright
direction and looking through the matching part of the jaws. (See Fig. 11).

NO GOOD

GOOD

Service
If the unit is not functioning properly, check the batteries. If a
problem is found, contact your dealer or HIOKI representative.
Jaws
Range
switch
Output terminals [Power
switch

AC adapter jack

Hold switch | switch
\C ; | data
| Reset
Hold mark switch
\ Battery low mark
ot B B Thol—
VAUEY HZC

Data, Reset mark

3263 is an average-responding mater that converts to an RMS display, and
3263-01 is a true RMS meter 3263-01 is capable of accurately measuring
waveforms with distortion present (e. g., circuits with thyristors, etc. ). Except
for minor differences, their specifications are the same, and are noted below.
1 Measurement Range and Accuracy

(Specified for 23°C£5°C, <80% RH.)

. | Mode Range Accuracy Notes
NORMAL L; 10/100mA
AVERAGE M 17108
H; 100A
AC A +1%rdg. +5dgt. | 50, 60 Hz

PEAK t ;AIOOmA [ output terminal }

M; 10A
VALLEY H: 100A +1%rdg. +5mv

2 General Specifications

Operating method : Sequential comparator operation.

Display : LCD (max. reading of 999), unit annunciators.

Range selection : Semi autoranging.

Overload indicator : J.L. indicated in display.

Low battery warning : ] appears in display.

Output terminals : 1 V output at full-Scale in each range.

Response time : Approx. 120 msec.

Sampling rate : Approx. two samples per second. (One sample in four seconds
(approx.) in display averaging mode)

Peak, valley hold : Holds peak and valley reading.

Operating temperature / humidity : 0 to 40°C / < 80% RH (no condensation)

Storage temperature / humidity : —10 to 50°C / < 80% RH (no condensation)

Temperature coefficient : Less than £1.6%, 10 to 40°C

External Magnetic Field Induced Error (400 A/m) : Less than 5 mA equivalent.

Conductor Positioning : Less than £0.1% at any position.

Frequency response : At 40 to 1 kHz... Less than 2%

Crest factor : 3.5 (3263-01)

Power source : One 6F22 battery (===9V X 1) (continuous use life, approx. 80
hours)
AC adapter DC 9-13 V, 300 mA

Power consumption : Approx. 40 mW

MAX. Circuit Voltage : AC 600 V

(+-&-—)

Breakdown voltage - Insulation resistance :
Between jaws meta! part and case metal— AC 2200V / 1 min
Between jaws metal part and circuit earth —AC 2200V / 1 min
Between jaws metal part and circuit earth —1 MQ
Clamp jaw opening : Accommodates 35 mm conductor.
Bimensions : Approx. 63(W)X215(H) X 40(D) mm
Mass : Approx. 600 g
Accessories : Battery (6F22), 1
9148 carrying case, 1.
Optional accessories : CT-101 Line Splitter
9094 Output cord
9131 Clamp Adapter

HIOKI E.E. CORPORATION

81 Koizumi, Ueda, Nagano 386-11, Japan
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