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Introduction

Thank you for purchasing the HIOKI Model IR4000series ANA-
LOG MQ HITESTER. To obtain maximum performance from the
instrument, please read this manual first, and keep it handy for
future reference.

The “instrument” in this manual means IR4011, IR4012, IR4013,
IR4014, IR4015, IR4030, IR4031, IR4032, IR4033, IR4041,
IR4042 or IR4082.

Verifying Package Contents

« When you receive the instrument, inspect it carefully to ensure
that no damage occurred during shipping. If damage is evi-
dent, or if it fails to operate according to the specifications, con-
tact your dealer or Hioki representative.

* When transporting the instrument, use the original packing
materials in which it was shipped, and pack in a double carton.
Damage occurring during transportation is not covered by war-
ranty.
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Package Contents

IR4011, IR4012, IR4013, IR4014,
OE) IR4015, IR4030, IR4031, IR4032,
<G| IR4033, IR4041, IR4042, IR4082l
| Z| ANALOG MQ HITESTER
8
= c
o
o -10 -11
)
>
. L9788-11"2 Test Lead Set
L97872 Test Lead............ 1 with Remote Switch...... 1
3 C0100 Carryingcase ........ 1
5]
(9]
(%]
I}
[8]
(8]
< Instruction manual............ 1
LR6 alkaline battery ......... 4
*1: IR4082 has -11 only.

*2:

L9787 Test Lead, L9788-10 Test Lead with Remote Switch
and L9788-11 Test Lead Set with Remote Switch are all
exclusively designed for the HIOKI IR4000 ANALOG MQ
HITESTER series. Do not use for any other purpose.
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Options

The following options are available for the IR4000 series. Ask
your dealer or Hioki representative when ordering.

[0 L9787 Test Lead (1.2 m)

[1L9787-91 Breaker Pin
(Pin length 70 mm and 48 mm from the tip has
width 2.5 mm. The rest have width 3.8 mm.)
Breaker pin for L9787.

=

[0 L9788-10 Test Lead with Remote Switch
(1.2m)

Test lead with MEASURE key for the line side
measurement. Measurement can be started by
pressing the key. There is a light at the tip which
can be switched on by pressing the LIGHT key on
the IR4000 Series. Earth side lead is not attached.

[JL9788-11 Test Lead Set with Remote
Switch
Set of the model L9788-10 and L9787 with an
EARTH side lead.

1 L9788-90 Tip Pin (for Model L9788-10
=——i Replacement Q'ip Pin(for the L9788-10. )
— U L9788-92 Breaker Pin gfor Model L9788-10)

(Pin length 123 mm and
width 2.6 mm.)
Replacement Tip Pin for the L9788-10.

5 mm from the tip has

[1 9804-02 Magnetic Adapter
(211 mm Corresponding standard screw: M6
Button head screw)
Adaptor for connecting a Test lead to the round
head screw by means of magnetism. The tip of
adaptor is a concave shape in order to fit the
round head screw. Put an adaptor on the tip of
the earth side lead of a L9787 Test Lead or
L9788-11 Complete Test Lead.

[J C0100 Carryingcase

L9787 Test Lead, L9788-10 Test Lead with Remote Switch and L9788-11
Test Lead Set with Remote Switch are all exclusively designed for the
HIOKI IR4000 ANALOG MQ HITESTER series. Do not use for any other

purpose.
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Safety Information

A\DANGER

This instrument is designed to comply with IEC 61010
Safety Standards, and has been thoroughly tested for
safety prior to shipment. However, mishandling during
use could result in injury or death, as well as damage to
the instrument. Using the instrument in a way not
described in this manual may negate the provided safety
features. Be certain that you understand the instructions
and precautions in the manual before use. We disclaim
any responsibility for accidents or injuries not resulting
directly from instrument defects.

Safety Symbols

This manual contains information and warnings essential for
safe operation of the instrument and for maintaining it in safe
operating condition. Before using it, be sure to carefully read the
following safety precautions.

In the manual, the A symbol indicates particularly important informa-
A tion that the user should read before using the instrument.

The A symbol printed on the instrument indicates that the ustmhouId
refer to a corresponding topic in the manual (marked with the sym-
bol) before using the relevant function.

Indicates a double-insulated device.

| ©&

Indicates DC (Direct Current).

Indicates AC (Alternating Current).

B ¢

Indicates that dangerous voltage may be present at this terminal.
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The following symbols in this manual indicate the relative impor-
tance of cautions and warnings.

Indicates that incorrect operation presents an
ADANGER extreme hazard that could resultin serious in-
jury or death to the user.

Indicates that incorrect operation presents a
AWARNING significant hazard that could result in serious
injury or death to the user.

Indicates that incorrect operation presents a
ACAUT’ON possibility of injury to the user or damage to
the instrument.

NOTE Indicates advisory items related to perfor-
Wit mance or correct operation of the instrument.

Symbols for Various Standards

This symbol indicates that the product conforms to
C € regulations set out by the EC Directive.

WEEE marking:
E This symbol indicates that the electrical and elec-
— tronic appliance is put on the EU market after Au-
gust 13, 2005, and producers of the Member States
are required to display it on the appliance under Ar-
ticle 11.2 of Directive 2002/96/EC (WEEE).

Indicates the instrument to be used with the dial
horizontal.

Other Symbols

® Indicates a prohibited action.

(= P.) Indicates the location of reference information.
* Indicates that descriptive information is provided below.
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Measurement categories
This instrument complies with CAT Il safety requirements.
To ensure safe operation of measurement instruments, IEC
61010 establishes safety standards for various electrical envi-
ronments, categorized as CAT |l to CAT 1V, and called measure-
ment categories.

CAT II: Primary electrical circuits in equipment connected to
an AC electrical outlet by a power cord (portable tools,
household appliances, etc.)

CAT Il covers directly measuring electrical outlet re-
ceptacles.

CAT IlIl: Primary electrical circuits of heavy equipment (fixed in-
stallations) connected directly to the distribution panel,
and feeders from the distribution panel to outlets.

CAT IV: The circuit from the service drop to the service en-
trance, and to the power meter and primary overcur-
rent protection device (distribution panel).

Distribution Panel
Internal Wiring
CAT Il

[B‘ 1 outlet
§ [ Outle

Fixed [nstallation

Using a measurement instrument in an environment designated
with a higher-numbered category than that for which the instru-
ment is rated could result in a severe accident, and must be
carefully avoided.

Use of a measurement instrument that is not CAT-rated in CAT Il
to CAT IV measurement applications could result in a severe
accident, and must be carefully avoided.

Service Entrance

Power Meter
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Operating Precautions A

Follow these precautions to ensure safe operation and to obtain
the full benefits of the various functions.

Preliminary Checks

Before using the instrument the first time, verify that it operates
normally to ensure that no damage occurred during storage or
shipping. If you find any damage, contact your dealer or Hioki
representative.

A\WARNING

To prevent an electric shock accident, confirm that the
white or red portion (insulation layer) inside the cable is
not exposed. If a color inside the cable is exposed, do not
use the cable.
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Setting up the Instrument

Operating temperature and humidity/Accuracy guarantee for
temperature and humidity. (= p.29)

Avoid the following locations that could cause an accident or damage to
the instrument.

Exposed to direct In the presence of
sunlight corrosive or explosive
Exposed to high gases

temperature

Exposed to water,

oil, other chemi- Exposed to strong
cals, or solvents electromagnetic fields
Exposed to high Near electromagnetic
humidity or con- radiators

densation

Exposed to high Near induction heat-
levels of particu- ing systems

late dust (e.g., high-frequency

induction heating sys-
tems and IH cooking

Subject to vibra- utensils)

tion
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A\DANGER

The maximum rated voltage between input terminals
and ground is 600 V AC (150 V AC for model IR4030).
Attempting to measure voltages exceeding 600V AC
(150 VAC for model IR4030) with respect to ground
could damage the instrument and result in personal
injury.

1000 V or 600 V may be labeled depending on the sup-
plied test leads, but this is the rating of the test lead
and not the rating performance of the IR 4000series.
Please refer to the Specifications for the rating perfor-
mance of this instrument.

Before attaching to or removing the test lead from the
instrument, please remove the Test Lead from the
tested objected and turn the function selector to OFF.

Test leads should only be connected to the secondary
side of a breaker, so the breaker can prevent an acci-
dent if a short circuit occurs. Connections should never
be made to the primary side of a breaker, because
unrestricted current flow could cause a serious acci-
dent if a short circuit occurs.

AN\WARNING

Please only use batteries for electrical supply. Any
other electrical supply may damage the instrument and
tested object and cause electric shock.

Touching any of the high-voltage points inside the
instrument is very dangerous. Do not attempt to modify,
disassemble or repair the instrument; as fire, electric
shock and injury could result.

To avoid electric shock when measuring live lines, wear
appropriate protective gear, such as insulated rubber
gloves, boots and a safety helmet.
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ACAUTION

This instrument is designed for use indoors. It can be oper-
ated at temperatures between 0 and 50°C without degrading
safety.

« For safety reasons, when taking measurements, only use the
L9787, L9788-11 or optional test lead provided with the instru-
ment.

« To avoid breaking the test lead, do not bend or pull them.

« To avoid damage to the instrument, protect it from physical
shock when transporting and handling. Be especially careful
to avoid physical shock from dropping.

« If the protective functions of the instrument are damaged, either
remove it from service or mark it clearly so that others do not
use it inadvertently.

« Although this instrument is dust resistant, it is not completely
dust- or waterproof. To prevent possible damage, avoid using
in dusty or wet environments.

« The protection rating for the enclosure of this device (based
on EN60529) is *IP40.

*|P40:

This indicates the degree of protection provided by

the enclosure of the device against use in hazard-

ous locations, entry of solid foreign objects, and
the ingress of water.

4: Protected against access to hazardous parts
with wire measuring 1.0 mm in diameter. The
equipment inside the enclosure is protected
against entry by solid foreign objects larger than
1.0 mm in diameter.

0: The equipment inside the enclosure is not pro-
tected against the harmful effects of water.
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Overview

1.1 Names and Functions of Parts

Front *This figure is model IR4042.

MEASURE key EARTH terminal ||LINE terminal
Press to measure Connectthe black ||Connect the

insulation resistance| | test lead red test lead @
| |—| | eanwlstimoid e |
Terminals
(on top)

. Terminals
Insulation for control-
resistance B ling Model
scale | L9788-10
AC voltage . Indicator
scale needle
Function selector Scale plate

Select measurement functions

LIGHT key Live circuit indicator

Press to turn on the light Lights up when voltage
- —— remains between input

Effective battery range indicator terminals

Green when battery power is high, red
when batter power is decreasing and | Meter movement
no light when battery is drained zero adjuster

Scale Plate (Magnified View)

125V 250V

2051 2 5 500V
005 1 ° 10 20 50
100
i i % ;5 10 20 50100200 50%0 ad
Insulation TESIStSaCnaCIS - | 2 M o007 >
*1000v
AC voltage scale 400 200
%A 600 ~V Y%

TAUT BAND /i
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1.2 Using a Carrying Case

Undo the snap fastener on OPEN
mark side. Lift the cover and pivot it
to the side and under the case itself
and redo the snap fastener on the
side of the cover.

Fasten the strap as shown below. You can use the instrument
hanging around your neck.

1. Undo the snap fastener for the stre
on the left side of the case.

2. Undo the snap fastener for the stre
on the right side of the case at
redo it as shown in the right figure.

Carrying case inside structure
_/_Alligator clip

Pocket—____ ~—— Instruction
manual
A\CAUTION

Removable sleeves are attached to the metal pins at the ends of
the test leads.

To prevent a short circuit accident, be sure to use the test leads
with the sleeves attached when performmg measurements in the
CAT Ill measurement category. Remove the sleeves from the test
leads when performing measurements in the CAT | and CAT Il
measurement categories. The secondary side of a breaker which
is set to OFF is CAT I. For details on measurement categorie, see
Measurement categories(= p.6) in the instruction manual. When
performing measurements with the sleeves attached, be careful to
avoid damaging the sleeves. If the sleeves are inadvertently
removed during measurement, be especially careful in handling
the test leads to avoid electric shock.
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Measurement
Procedures

/\WARNING

When the function selector is at the position other than
OFF or «~ V and even with the effective battery range
indicator OFF, if you press the MEASURE key, the volt-
age will be output. Be careful of electric shock.

2.1 Preparing for Measurement

1. Insert the batteries.(= p.38)

2. Connect the test lead (connect the black test lead to the
EARTH terminal, and the red test lead to the LINE terminal)

3. Adjust the needle to point to zero before measuring. With
the function selector at OFF, turn the meter movement
zero adjuster with a screwdriver until the needle points to
the center part of the « in the scale.
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2.2 Pre-measurement inspection

1 Confirming the battery power.

Set the function selector away from OFF and confirm the
effective battery range indicator. Battery power is high
when a green light is shown. Battery power is low when a
red light is shown and replacement is recommended.
Battery is drained when no light is shown. Please replace
the batteries then. (= p.38)

Ensure that the test leads are not disconnected.

To prevent an electric shock accident, confirm that the
white portion (insulation layer) inside the cable is not
exposed. If a color inside the cable is exposed, do not
use the cable.

(1) Use the function selector to select Insulation Resistance.

(2) Short the test lead tips.

(3) Confirm that the indicator needle points at 0 MQ when
pressing the MEASURE key.
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2.3 Using the L9788-10 Test Lead with
Remote Switch

ANCAUTION

The Insulation Resistance Tester's MEASURE key will still be
available even when this test lead is connected to the Insulation
Resistance Tester. When connected to the Insulation Resistance
Tester, take note that a test voltage will be discharged even
when the MEASURE key of the Tester is pressed.

Names and Functions of Parts

MEASURE key

Judgment indicator*

keyPress to measure insulation resistance. Indicates the comparator judg-
The MEASURE key is connected with the ment result by turning green
Live circuit indicator and will light up as red. for PASS and red for FAIL.
Light
Is linked to the instrument’s
backlight.
fff

©  Unit:mm
™

=

Plug

*When combined with the digital-type IR4050
series, the evaluation displayer will show the
evaluation results. It will not run with the ana-

log-type IR4000 series.

NamesBreaker Pin ConnectionReplacing
First take out the sleeve from the test lead, and then install the Breaker pin (L9788-92)

——w 2=

Plug it all the way to the end. |
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Confirm that the power of the Insulation Resistance
Tester is turned off.

Plug the test lead securely into the LINE terminal of the
Insulation Resistance Tester.
4NoO

m T )
Before Starting (Before using the test leads, be sure to
conduct the following safety checks.)
a. Short circuit the tips of the test leads.
b. Use the function selector to select Insulation Resistance.

c. Upon pressing the MEASURE key on the L9788-10,
the MEASURE key lights up in red and indicator nee-
dle points at 0 MQ.

,* \\ll/,_
%ﬁ&¢ TN

d. Press LIGHT key of the instrument to confirm that the
light at the tip of the L9788-10 comes on.

e. To prevent an electric shock accident, confirm that the
white portion (insulation layer) inside the cable is not
exposed. If a color inside the cable is exposed, do not
use the cable.

Yes

Press the MEASURE key to start the measurement.
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2.4 Insulation Resistance Measurement

The instrument is used to measure insulation resistance in the
electric circuit or in the appliance in order to inspect the degree of
electrical insulation. When measuring insulation resistance, you
have to select the voltage applied to the object to be measured.

L\WARNING

Observe the following to avoid electric shock, short cir-
cuits and damage to the instrument:

When measuring insulation resistance, dangerous voltage
is applied to the measurement terminals. To avoid electric
shock, do not touch the metal part of the test leads.

Never touch the object being measured immediately
after measuring. There is danger of electric shock from
the charge accumulated during high voltage testing.
Discharge the subject conductor after measurement.
(= p.19)

Do not attempt to measure insulation resistance on a
live conductor. Doing so could damage the instrument
or cause an accident that might result in injury or
death. Always turn off power to the conductor being
measured before starting.

NOTE ° Insulation resistance is the ratio of leakage cur-
-Bie_  rentto applied voltage, and is therefore unstable.
Depending on the specific o E)ect being mea-
sured, the needle may not stabilize, but this is
not a meter malfunction.

Press the MEASURE key fully down until a live
circuit indicator lights up. If the button is not
pressed down fully, the needle will not move from
o and a proper measurement cannot be made.
After use, please turn the function selector to
OFF.

When inspecting on an electric power circuit
including an apﬁliance whose withstand voltage
is lower than the test voltage or including an
appliance or components whose withstand volt-
age is unknown, it is recommendable to remove
that from the circuit for measurement.



18 Chapter 2 Measurement Procedures

Measurement Method

AN\CAUTION

Always turn off the breaker of the measurement line.

2 Source
(primary side)
4
—5 3 Load
(secondary side)
1

Ex. When measuring the insulation resistance between circuit
and ground

1. For the IR4011 to 4015, set the function selector to EHIE3.
For the IR4030 to 4042 and IR4082, set the function
selector to any of the test voltages.

2. Connect the black test lead to the ground side of the
object being measured.

3. Connect the red test lead to the line to be measured.

4. Press the MEASURE key. (To make continuous mea-
surements, pull the button up.)

5. Read the value after the needle has stabilized.

o

Discharge after measuring. (= p.19)

NOTE During measuring, do not selector over to the
other function.
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2.5 Discharging Function Al

When measuring an insulation resistance that contains a capac-
itance element, a charge proportional to the measurement volt-
age accumulates, and if undischarged could lead to an electric
shock accident.

1. without removing the test leads from the item being mea-
sured, release the MEASURE key.

2. The built-in discharge circuit automatically dis-
charges the item. During a discharge, the needle
will return slowly to the infinity (o) position.

3. The discharge is completed when the needle
reaches the o. The time required for discharge
depends on the capacitance value.
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2.6 Earth Resistance Measurement Al
(Function of IR4082)

In the AC resistance range of IR4082, the earth resistance of the
ground electrode (D type earthing work) can be measured using
the simple measurement method (bipolar method).

What is the simple measurement method (bipolar method)?
The simple measurement method is a method used to obtain
the earth resistance by making use of the existing low earth
resistor as an auxiliary electrode when the additional earth
rod cannot be driven in, and is used in particular when check-
ing D type earthing work (evaluation standard 100 Q).

Under this method, the sum of the earth resistances of the
test object and the earth resistor (Rx + Ro) is, in measure-
ment principle, the measurement value. Therefore, the earth
resistance of the existing earth resistor to be used must be
significantly lower than the earth resistance of the test object.
The neutral side of commercial power is normally laid with B
type earthing work (approx. tens of ohms or less) on the pole
transformer and so can be used in a simple measurement,
but the earth resistance can be high, so caution is necessary.

A\DANGER

This measurement uses the neutral side of commercial
power. Before connecting, please use an electroscope to
confirm that it is the neutral side and be careful of electric
shock.
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ANCAUTION

* When the instrument is connected to the Line-Earth section of
the live conductor with the MEASURE key pressed down, the
leakage breaker will be triggered and the power supply will be
cut off. Do not connect the instrument to the Line-Earth sec-
tion. Accidentally connecting to the live conductor will trigger
the protection circuit. It takes approximately 5 seconds before
measurement can be conducted again.

As the earth leakage circuit breaker and leakage relay with

current sensitivity below 5 mA may operate, do not use this

measurement method in places where they are placed.

*« The AC resistance measurement function is a function to
measure the earth resistance of a small inductance. There-
fore, accurate measurements may not be obtained when
measuring resistances with an inductance of more than 3 mH
connected in series.

Outdoor || Indoor Home Distribution Panel

Master
Breaker

P central Earth
Terninal

Pole Transformer

H

Jeveaug youe.g

It is necessary to conduct an earth voltage check before
measuring the earth resistance.

1. Set the Function selector to Earth Voltage.

2. Connect the black earth lead to the earth electrode you
wish to measure.
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3. Connect the red line lead to the neutral side of the breaker.

4. Confirm that the indicator needle indicates the range of
"Earth Voltage OK"of the meter.

5. Set the Function selector to either Qx1, or Qx10.

6. Press the Measure key. Pull it up for continuous measure-
ments.

7. When the indicator needle has stabilized, read the value
from the graduations of EARTH Q.

g. The read value multiplied by the power of the selected
range is the measurement value (Rx + Ro).

« When the indicator needle indicates a value to the left of the
earth voltage check range, it means that the IR4082 has
exceeded the effective earth voltage; hence a measurement
cannot be taken.

When this happens, it is likely that a large leakage current is
flowing so please carry out insulation resistance and leakage
current tests.

« When the earth voltage contains a frequency element which is
the same as the measurement current frequency of the
IR4082, the indicator needle may fluctuate. When this hap-
pens, read the central value of the fluctuating range.
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2.7 Voltage Measurement A

This instrument can measure the AC of commercial power.
It is also useful to make sure the subject conductor is not live
before measuring insulation resistance.

A\DANGER

Test leads should only be connected to the secondary
side of a breaker, so the breaker can prevent an acci-
dent if a short circuit occurs. Connections should never
be made to the primary side of a breaker, because
unrestricted current flow could cause a serious acci-
dent if a short circuit occurs.

The maximum input voltage and maximum rated volt-
age to earth is 600 Vrms (150 Vrms for the IR4030). If
their voltages are exceeded, this device will be dam-
aged and personal injury will result. Therefore, do not
perform measurement in this case.

To avoid electrical shock, be careful to avoid shorting
live lines with the test leads.

A\WARNING

Never press the MEASURE key while measuring voltage.
Doing so could damage the circuitry or cause a life-
threatening accident.
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Source

Caution: EARTH (primary side)
Do not press the
MEASURE key.

LINE

N 3

1 ™~

Load
(secondary side)
‘ Always connect the test lead
to the secondary side of the
breaker.
Ex. When measuring the voltage between circuit and ground

1. Use the function selector to select the <~ V function.

2. Connect the black test lead to the ground side of the
object being measured.

3. Connect the red test lead to the line to be measured.

4. Read the value after the needle has stabilized.

NQTE « During mgasuring, do not selector over to the
other function.
* For waveforms other than sine waves, some
errors may occur.
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2.8 Auto power save (power-saving function)

NOTE To avoid battery depletion, turn the MEASURE key
— — OFF after use (the Auto Power Save feature con-
sumes a small amount of current).

When the function selector is not at OFF, the power save func-
tion automatically kicks in 15 minutes after the last time the
MEASURE key is pressed and the effective battery range indica-
tor goes off. The automatic power save function cannot be can-
celled.

Reviving from power save
Turn off the function selector and then return it to the original
position.



26 Chapter 2 Measurement Procedures



Chapter 3 Specifications 27

Specifications

Standard Specifications

Functions

Insulation Resistance measurement:
DC voltage supply, current detection

AC Voltage measurement:

Average responding type

AC resistance measurement (IR4082 only)
Measurement principle, constant AC supply, volt-
age detection (synchronous detection), effective
resistance value indication (can be used in earth
resistance measurement by bipolar method)

Live circuit indica-

tor

When 20 VAC or higher exists between LINE termi-
nal and EARTH terminal or 20 VDC or higher exists
during automatic discharge, the red LED lights up.

Automatic electric | Automatically discharges the electric charge still

discharge

present in the capacitance of the test object.

Auto Power Save

The power will only go off automatically 15 minutes
after the last live circuit alert has been displayed.

Indicator

Meter (Internal magnet type taut band method)

Light device: LED

Light goes off about 3 minutes after MEASURE key
is switched to OFF or when LIGHT key is pressed.

Earth Voltage Check (IR4082 only)

Oto9 Vrms
Measuring (Graduations of 9 Vrms indicate the effective range of
range earth voltage)
50/60 Hz (Sine wave)
Allowance +0.5 Vrms (at the limits of the effective range)
Irzgiusttance DC or 50/60 Hz 200 kQ or more

Effect of tem-
perature

+0.5 Vrms (at the limits of the effective range)
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General Specifications

Guaranteed
accuracy period Lyear
Operating Indoors, Pollution Degree 2
Environment Altitude up to 2000 m (6562-ft.)
; 0 to 40°C (32 - 104°F)
‘(I?epn?raetlrg?ure & 90%RH or lower (non-condensating)
HumFi)dity 40 to 50°C (104 - 122°F), at 50°C and below relative

with linear decrease up to 50%RH

Storage Tempera-
ture &Humidity

-10 to 50°C (14 - 122°F)
90%RH or lower (non-condensating)

Degree of

protection P40

Maximum rated | 00 v AC (150 V AC for model IR4030)
termi?\al AC voltage function

Maximum rated
voltage to earth

600 V AC, Measurement Category Il
Anticipated Transient Overvoltage: 6000 V
(2500 V AC for model IR4030)

Dielectric strength

7060 V AC (2700 V AC for model IR4030),
50/60 Hz, Measurement terminals - electrical enclo-
sure, 1 minute, current sensitivity 1 mA

Power source

Rated power voltage: 1.5V DC x 4
LR6 alkaline battery x 4

Maximum rated
power

3 VA

Drop Proof On concrete: 1 m
Approx. 152Wx92Hx40D mm
Dimensions (5.98"Wx3.62"Hx1.57"D)
(not including protrusion)
Mass Approx. 420g (14.8 0z)
(including battery, not including test lead)
L9787 Test Lead, L9787-91 Breaker Pin (for Model
L9787), L9788-10 Test Lead with Remote Switch,
Options 1.9788-11 Test Lead Set with Remote Switch, L9788-
p 90 Tip Pin (for Model L9788-10), L9788-92 Breaker
Pin (for Model L9788-10), 9804-02 Magnetic Adapter,
C0100 Carrying case
Standards EMC EN61326

Safety EN61010
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Accessories

Name IR4011, IR4012,IR4013, IR4014, IR4015, IR4030,
IR4031, IR4032, IR4033, IR4041, IR4042, IR4082*

Model
Version -10 -1
L9788-11"Complete Test
L9787 Test Leadx1 Leads with Remote Control
Switch x1
Accessories C0100 Carrying case x1

Instruction manual x1

LR6 alkaline battery x 4

*IR4082 has -11 only.
Common Specifications

Accuracy (allowance) guarantee range
* Ambient temperature |[23°C+5°C (73°F+9°F)

« Relative humidity 90%RH or lower (with no condensations)
« Position Horizontal £5°
« Magnetic field Non (Earth’s magnetic field)
« Supply voltage Battery effective range
Voltage Measurement
« Measuring range 0 to 600 V (IR4030: 0 to 150 V)
« Accuracy +5% of maximum indicated value

« Frequency range 50 Hz/60 Hz

« Effect of temperature [ +5% of maximum indicated value

« Effect of position +2% of maximum indicated value

« Input resistance 500 kQ or more (50 Hz/60 Hz)
(100 kQ or more for model IR4030)

Insulation Resistance Measurement

« 1st effective measur-
ing range (Intrinsic error)

« 2nd effective measur-
ing range (Intrinsic error)

*«0 M, o scale 0.7% of the scale length
«Operating 1st effective measuring range:+25% of indicated value.

+5% of indicated value

+10% of indicated value
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« Open circuit voltage
(when no load is
applied)

« Rated current (DC)

« Short circuit current
« Response time

« Effect of temperature
(E2)

« Effect of humidity
(90%RH or lower)

« Magnetic field inter-
ference (400 A/m)
« Effect of position (E;)

Effect of power supply
(Eg) .
Intrinsic uncertainty (A)
operating instrumental
uncertainty (B)

* Possible number of
measurements on
fully charged batteries

1 to 1.2 times of rated output voltage.

1 mA (The current flow when rated output voltage
is maintained.)
1 to 1.2 times of rated output current.

1.2 mAor less.
Within 3 sec. (30 —>center value, 20— 0 MQ)

1st effective measuring range:

+5% of indicated value.

2nd effective measuring range:

+10% of indicated value.

On the position of 0 MQ or 00 scale mark: £0.7%
of the scale length.

1st effective measuring range:+5% of indicated value.
2nd effective measuring range:+10% of indicated
value.

Within both the above influence quantity and the
effective measuring allowance range

+3% of indicated value

+15% of indicated value

On the position of 0 MQ or 90 scale mark: 2% of
the scale length.

+5% of indicated value and within specification al-
lowance (in the battery effective range)

+10% (1st effective measuring range)

+30% (1st effective measuring range)

When the lower limit measurement resistance val-
ue that can maintain the rated output voltage is
measured and if one cycle for the measurement is
defined as ON for 5 seconds and OFF for 25 sec-
onds, the battery life is 1000 cycles.

« Effect of temperature is applicable to the temperature range other than

18 to 28°C.

« Accuracy is applicable after adjustment by meter movement zero

adjuster.
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Insulation Resistance Measurement Specifications of Each Model

Model IR4041
Rated measurement
voltage (DC) 50V ‘ 125v ‘ 250 V ‘ 500 V
Maximum effective
indicated value 100 MQ
Center scale value 2MQ

1st effective
measuring range

0.1 MQ to 50 MQ

2nd effective
measuring range

0.01 MQ to 0.1 MQ
50 MQ to 100 MQ

Lower limit
measurement
resistance value to be
maintained rated
measurement voltage

0.05 MQ |0.125MQ | 0.25MQ | 0.5 MQ

Continuous operating time

Approx. 20 hours (no load)

Input error protection
for 10 seconds

600 VAC

Model

IR4042

Rated measurement
voltage (DC) 125V ‘ 250 V ‘ 500 V 1000 V
Maximum effective
indicated value 100 M2 2000 MQ
Center scale value 2 MQ 50 MQ
1st effective 2 MQ to
measuring range 0.1 MQ to 50 MQ 1000 MQ
1MQto
) 2 MQ
2nd effective 0.01 MQ to 0.1 MQ 1000 MQ
measuring range 50 MQ to 100 MQ t0 2000
MQ
Lower limit
measurement
resistance value to be 0.125 MQ | 0.25 MQ | 0.5 MQ 1 MQ
maintained rated
measurement voltage
Continuous operating time Approx. 20 hours (no load)

Input error protection
for 10 seconds

660 VAC
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Model IR4030
Rated measurement
voltage (DC) 25V ‘ 50V ‘ 125V
Maximum effective
indicated value 20MQ
Center scale value 0.5 MQ

1st effective
measuring range

0.02 MQ to 10 MQ

2nd effective
measuring range

0.005 MQ to 0.02 MQ
10 MQ to 20 MQ

Lower limit measurement
resistance value to be
maintained rated
measurement voltage

0.025 MQ 0.05 MQ 0.125 MQ

Continuous operating time

Approx. 20 hours (no load)

Input error protection

for 10 seconds 150 VAC
Model IR4031
Rated measurement
voltage (DC) 50V ‘ 125V ‘ 250 V
Maximum effective
indicated value 100 MQ
Center scale value 2 MQ

1st effective
measuring range

0.1 MQ to 50 MQ

2nd effective
measuring range

0.01 MQ to 0.1 MQ
50 MQ to 100 MQ

Lower limit measurement
resistance value to be
maintained rated
measurement voltage

0.05 MQ 0.125 MQ 0.25 MQ

Continuous operating time

Approx. 20 hours (no load)

Input error protection
for 10 seconds

600 VAC
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Model IR4032
Rated measurement
voltage (DC) 125V ‘ 250V ’ 500 V
Maximum effective
indicated value 100 MQ
Center scale value 2 MQ
1st effective
measuring range 0.1 MQ to 50 MQ
2nd effective 0.01 MQ to 0.1 MQ
measuring range 50 MQ to 100 MQ
Lower limit measurement
resistance value to be 0.125 MQ 0.25 MQ 0.5 MQ

maintained rated
measurement voltage

Continuous operating time

Approx. 20 hours (no load)

Input error protection

for 10 seconds 600 VAC
Model IR4033

Rated measurement

voltage (DC) 250V 500 V 1000 V

Maximum effective

indicated value 100 M€ 2000 MQ

Center scale value 2 MQ 50 MQ

1st effective 2 MQto

measuring range 0.1 MQ to 50 MQ 1000 MQ
1MQto

2nd effective 0.01 MQ to 0.1 MQ 2 MQ

measuring range 50 MQ to 100 MQ 1000 MQ to
2000 MQ

Lower limit measurement

resistance value to be 0.25 MQ 0.5 MQ 1MQ

maintained rated
measurement voltage

Continuous operating time

Approx. 20 hours (no load)

Input error protection
for 10 seconds

660 VAC
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Model IR4011, IR4012, IR4013, IR4014, IR4015

Rated measurement

voltage (DC) 125V ‘ 250 v ‘ 500 V 500 V 1000 V

Maximum effective

indicated value 100 MQ 1000 MQ | 2000 MQ

Center scale value 2 MQ 20 MQ 50 MQ

1st effective 1MQto | 2MQto

measuring range 0.1 MQ to 50 MQ 500 MQ | 1000 MQ
0.5MQto | 1 MQto

2nd effective 0.01MQ1001MQ | sothy | 1cast,

measuring range 50 MQ to 100 MQ to 1000 i

MQ 2000MQ

Lower limit measure-

ment 0.125 | 0.25

resistance value to be MO MO 0.5MQ| 0.5MQ 1 MQ

maintained rated

measurement voltage

t?n(igtlnuous operating Approx. 20 hours (no load) 15 hours

Input error protection for 600 VAC 660 VAC

10 seconds
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Model IR4082
Insulation Resistance measurement
Rated measurement
voltage (DC) 125V 250 V 500 V
Maximum effective
indicated value 100 MQ
Center scale value 2 MQ
1st effective
measuring range 0.1 MQ to 50 MO
2nd effective 0.01 M Qto 0.1 MQ
measuring range 50 MQ to 100 MQ
Lower limit measurement
resistance value to be 0.125 MQ 0.25 MQ 0.5 MQ

maintained rated
measurement voltage

Continuous operating
time

Approx. 15 hours (Measured when measurement
terminal intervals are opened in the 500 V Range)

AC resistance measurement

Measurement Range x1 \ x10
Display Value Effective Resistance Value
inchatod valus 109 1100
Measuring range 2t0110Q 20 to0 1100 Q
Accuracy +3Q +30Q
Graduation Interval 2Q 200

Reactance Allowance
Range

12 Q or less (Distance to common earth used: approx. 500 m)

At Measurement Frequency

Open Circuit Voltage

38 Vpk

Measurement Current

2.36 mArms+0.13 mArms

Frequency range

575 Hz+10 Hz

Measurement Current

Waveform Sine wave
Effect of temperature +3Q | 30 Q
Effect of position 3 Q | +30Q
Effective Earth Voltage 14.2 Vpk

Effect of Earth Voltage

0.5 Vrms or less

Within product specification

051010 Vrms

+3Q [ 30 Q

(for DC or 50/60 Hz sine waves)

Effect of Voltage (in the

+1.5 Q and within +150 and within

Battery Effective Range) | specification allowance | specification allowance
Magnetic field

interference (400A/m) 150 150
Measurement Range x1 x10
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Effect of Earth Capacity

10 nF or less within specifications
10 nF - 20 nF 124 Q)
20 nF - 30 nF within specifications 48 Q
30 nF-40nF 72 Q
40 nF - 50 nF +120 Q
50 nF - 100 nF

100 nF - 200 nF +1.2Q

200 nF - 300 nF 240 Not specified
300 nF - 400 nF +4.8Q

400 nF - 500 nF 7.2Q

500 nF or more Not specified

Input error protection

Insulation Resistance
Range

600 VAC (10 seconds)

AC Voltage Range

600 VAC

AC Resistance
Range

50/60 Hz 600 V (10 seconds)

Earth Voltage
Check

50/60 Hz 600 V (10 seconds)
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Maintenance and
Service

4.1 Troubleshooting

ANCAUTION

« If the instrument seems to be malfunctioning, contact your
dealer or Hioki representative.

« Pack the instrument so that it will not sustain damage during
shipping, and include a description of existing damage. We do
not take any responsibility for damage incurred during ship-
ping.
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4.2 Replacing Batteries

A\WARNING

» To avoid electric shock, turn off the function selector
and disconnect the test leads before removing the lith-
ium battery.

 After replacing the batteries, replace the cover before
using the instrument.

» Do not mix old and new batteries, or different types of
batteries. Also, be careful to observe battery polarity
during installation. Otherwise, poor performance or
damage from battery leakage could result.

» Battery may explode if mistreated. Do not short-circuit,
recharge, disassemble or dispose of in fire.

» Handle and dispose of batteries in accordance with
local regulations.

NOTE ° To avoid corrosion from battery leakage, remove
the batteries from the instrument if it is to be
stored for a long time.
* Please use only alkali batteries. Please do not
use manganese, nickel-metal hydride or oxyride
batteries.

1. Turn the function selector to OFF
and remove the test lead from ﬁ Ba“e’y cover
the instrument as a precaution.

Screw

2. Loosen the central fastening screw at the back of the
instrument and remove the battery cover.

3. Replace all 4 batteries.

4. Slide the battery cover back into place and tighten the
SCrew.
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4.3 Replacing the Pin (Option)

The pin at the front of the Model L9788-10 (option) can be
replaced when it has worn away or is damaged. Replacement
pins are available at any Hioki dealer. (Model L9788-90 Tip Pin)

1. Turn off the power of the Insulation Resistance
Tester and disconnect the test leads.

2. Rotate the socket with a spanner (7 mm width) to
remove it. Remove the front pin.

3. Exchange the L9788-10 front pin with a new one,
turn the socket with a spanner and attach it to the
test lead.

(tightening torque: 0.3Nem)

4. Check the performance. Measure an object with a
known resistance. Make sure that the measured
resistance is correct before using the L9788-10.
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4.4 Cleaning

To clean the instrument, wipe it gently with a soft cloth moist-
ened with water or mild detergent. Never use solvents such as
benzene, alcohol, acetone, ether, ketones, thinners or gasoline,
as they can deform and discolor the case.



Warranty Certificate

Model Serial No. Warranty period
Three (3) years from date of purchase (___/__)

This product passed a rigorous inspection process at Hioki before being shipped.

In the unlikely event that you experience an issue during use, please contact the
distributor from which you purchased the product, which will be repaired free of charge
subject to the provisions of this Warranty Certificate. This warranty is valid for a period of
three (3) years from the date of purchase. If the date of purchase is unknown, the
warranty is considered valid for a period of three (3) years from the product's date of
manufacture. Please present this Warranty Certificate when contacting the distributor.
Accuracy is guaranteed for the duration of the separately indicated guaranteed accuracy
period.

1. Malfunctions occurring during the warranty period under conditions of normal use in
conformity with the Instruction Manual, product labeling {including stamped
markings), and other precautionary information will be repaired free of charge, up to
the original purchase price. Hioki reserves the right to decline to offer repair,
calibration, and other services for reasons that include, but are not limited to, passage
of time since the product's manufacture, discontinuation of production of parts, or
unforeseen circumstances.

. Malfunctions that are determined by Hioki to have occurred under one or more of the
following conditions are considered to be cutside the scope of warranty coverage,
even if the event in question occurs during the warranty period:

. Damage to objects under measurement or other secondary or tertiary damage

caused by use of the product or its measurement results

Malfunctions caused by improper handling or use of the product in a manner that

does not conform with the provisions of the Instruction Manual

. Malfunctions or damage caused by repair, adjustment, or modification of the
praduct by a company, organization, or individual not approved by Hioki

. Consumption of product parts, including as described in the Instruction Manual

Malfunctions or damage caused by transport, dropping, or other handling of the

product after purchase

Changes in the product’s appearance (scratches on its enclosure, efc.)

Malfunctions or damage caused by fire, wind or flood damage, earthquakes,

lightning, power supply anomalies (including voltage, frequency, etc.), war or civil

disturbances, radioactive contamination, or other acts of God

Damage caused by connecting the product to a network

Failure to present this Warranty Certificate

Failure to notify Hioki in advance if used in special embedded applications (space

equipment, aviation equipment, nuclear power equipment, life-critical medical

equipment or vehicle control equipment, etc.)

. Other malfunctions for which Hicki is not deemed to be responsible
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*Requests
« Hioki is not able to reissue this Warranty Certificate, so please store it carefully.

« Please fill in the model, serial number, and date of purchase on this form. 13.09

HIOKI E.E. CORPORATION

81 Koizumi, Ueda, Nagano 386-1192, Japan
TEL: +81-268-28-0555
FAX:+81-268-28-0559
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