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Measurement Flowchart

Measurement Flowchart

Be sure to read "Usage Notes" (p. 5) before measuring.
The flowchart does not show the detailed procedures but the rough workflow.

Connect the power cord

See "Connecting the instrument power cord" (p. 32)

| (O i
H yown e N .
o

See "Connecting the power cord of the equipment under test"
(p. 33)

Connecting equipment under test to the instrument

.....

See "3.3 Connecting equipment under test to the instrument”
(p. 36)

The actual connection procedure will vary with the power supply
of the equipment under test.

Turn on the power switch of the HITESTER

See "3.4 Turning Power On and OFF" (p. 38)

Pre-Operation Inspection

See "3.5 Pre-Test Inspection” (p. 41)

Settings

See "Chapter 4 Settings" (p. 47)

Settings depend on measurement method (Manual or Automatic)
Manual measurement : Perform settings from (p. 48) to (p. 67)
Automatic measurement : Perform settings from (p. 48) to (p. 73)

Turn on the circuit breaker

H |’ ] n ( [ il .

See "3.1 Power switch, breaker ON/OFF" (p. 31)  ——— o

- — = &

Connect test leads =l U | ]
See "5.1 Connecting the Test Lead" (p. 75) — —

Measurements

See "Chapter 6 Measurements" (p. 79)

Manual : Free-run measurement
(Measurement conditions can be changed during ongoing measurements)
Automatic : Set measurement conditions and measuring time to perform automatic measurements.

After automatic measurement ends

See "6.4 Saving Measurement Data (As required)" (p. 102)

See "6.5 Saving Measurement Conditions (Panel Save Function) (as required)" (p. 106)
See "6.6 Printing Measurement Data (as required)" (p. 108)

Turn off breakers and instrument power

See "3.1 Power switch, breaker ON/OFF" (p. 31)

See "3.4 Turning Power On and OFF" (p. 38)

Disconnect test leads and equipment under test

HIOKI ST5540A981-09
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Inspection

| 0.1 Introduction

Thank you for purchasing the HIOKI Model "ST5540/ST5541 Leak Current HiTester". To obtain maximum
performance from the instrument, please read this manual first, and keep it handy for future reference.

I Inspection

When you receive the instrument, inspect it carefully to ensure that no damage occurred during shipping.
In particular, check the accessories and connectors. If damage is evident, or if it fails to operate according
to the specifications, contact your dealer or Hioki representative.

* Before using the instrument, make sure that the insulation on the test leads is

ADANGER undamaged and that no bare conductors are improperly exposed. Using the

- Model L2200 Test Lead in such conditions could cause an electric shock, so con-
tact your dealer or Hioki representative for replacements.

* Before using the instrument, make sure that the insulation on the power cords is
undamaged and that no bare conductors are improperly exposed. Using the
instrument in such conditions could cause an electric shock, so contact your
dealer or Hioki representative for replacements.

¢ Use the original packing materials when transporting the instrument, if possible.

I Checking the contents of the package

‘ Confirm that these contents are provided. ‘

O "ST5540/ST5541 Leak Current HiTester"......... 1 O Spare fuse for main instrument........................ 1
(250 V F50 mAL)
----- ==
e O L2200 Test Lead........ccvvveeeeeeereeeeeens 1set
(1 red, 1 black)
.
H ﬁ:quj:“::mﬂ
= &
O Power cord (for main instrument).................... 1 O (T::Itylze_lrds(gi%)) ................................................... 1
— /‘Mllliﬂl —qﬂ_mmj
O Power cord for equipment under test............... 2 O Instruction Manual..........o.coveoeeooeemeeoeeeeoeeen, 1
(for [LINE IN])
S &G
N—& "« N /e

O Enclosure Probe..........ccoeeevvieeeeieeiieeieiieeeeeeeeea, 1
O CD-ROM ..o 1
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Safety Notes

I Safety Notes

ADANGER This instrument is designed to comply with IEC 61010 Safety Standards,

and has been thoroughly tested for safety prior to shipment. However, mis-
handling 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.

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.

Safety Symbols

In the manual, the A\ symbol indicates particularly important information that the user should read
before using the instrument.

The A\ symbol printed on the instrument indicates that the user should refer to a corresponding topic
in the manual (marked with the symbol) before using the relevant function.

Indicates a fuse.

Indicates a grounding terminal.

Indicates AC (Alternating Current).
Indicates the ON side of the power switch.
Indicates the OFF side of the power switch.

IIndicates that the product conforms to regulations set out by the EU Directive.

WEEE marking:

This symbol indicates that the electrical and electronic appliance is put on the EU market after August
13, 2005, and producers of the Member States are required to display it on the appliance under Article
11.2 of Directive 2002/96/EC (WEEE).

The following symbols in this manual indicate the relative importance of cautions and warnings.

Indicates that incorrect operation presents an extreme hazard that could result in serious injury or
death to the user.

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

Indicates that incorrect operation presents a possibility of injury to the user or damage to the instru-
ment.

Indicates advisory items related to performance or correct operation of the instrument.
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Safety Notes

Other Symbols

O

See

*

(Example)
Leakage current

:

USB

Indicates a prohibited action.

Indicates the location of reference information.

Indicates that descriptive information is provided below.

For information on text in italics, refer to "Appendix1 Terminology" (p. A1).
Indicates descriptions relating to the RS-232C only.

Indicates descriptions relating to the USB only.

Accuracy

We define measurement tolerances in terms of f.s. (full scale), rdg. (reading) and dgt. (digit) values, with

the following meanings:

f.s. (maximum display
value):

rdg. (reading or
displayed value):

dgt. (resolution):

The maximum displayable value. This is usually the name of the currently selected range.

The value currently being measured and indicated on the measuring instrument.

The smallest displayable unit on a digital measuring instrument , i.e., the input value that
causes the digital display to show a "1" as the least-significant digit.

Measurement categories

This instrument complies with CAT Il (300 V) safety requirements.
To ensure safe operation of measurement instruments, IEC 61010 establishes safety standards for vari-
ous electrical environments, categorized as CAT Il to CAT IV, and called measurement categories.

CATII: 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 receptacles.

CAT Il - Prima ry electrical circuits o f heavy equipment (fixed installations) 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 entrance, and to the power meter and primary overcurrent
protection device (distribution panel).

Using a measurement instrument in an environment designated with a higher-numbered category than
that for which the instrument 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.

AN

Service Entrance

Service Drop

Power Meter

Distribution Panel

________

Internal Wiring
CAT Il
CATIlI ____T__;j
1] Outlet
 —C

Fixed Installation
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Usage Notes

I Usage Notes A

Follow these precautions to ensure safe operation and to obtain the full benefits of the various functions.
Use of the instrument should confirm not only to itsspecifications, but also to the specifications of all
accessories, options,and other equipment in use.

Avoid the following locations that could cause an accident or damage to the instru-

ment.
N o S
® 4§ 21 Exposed to direct sunlight % = In the presence of corrosive or
@}m Exposed to high temperature o i explosive gases
A ® o
43 ;0 Exposed to water, oil, other =4 Exposed t(_J strong electro-
° —1¢ ¢ 4”4 chemicals, or solvents magnetic fields ) )
40y Exposed to high humidity or Near electromagnetic radia-
SR condensation tors
Near induction heating sys-
: tems
Exposed to high levels of par- Z@Q/ j Iy . .
- s (e.g., high-frequency induc-
ticulate dust “E tion heating systems and IH

cooking utensils)

Subject to vibration

Avoid obstructing the ventilation holes on the sides of the instrument, as it could
overheat and be damaged, or cause a fire.

NOTE If the instrument operates abnormally or displays an abnormal indication, turn off
the power switch immediately, and contact your dealer or Hioki representative.

Precautions before measurement

* Before turning on the instrument, confirm that the voltage of the power
AWARN’NG source matches the voltage specification indicated on the instrument's
power connector ([AC IN]). (The voltage specification (100, 120, 220 or
240 V) ordered by the customer is marked with a black dot @ in the line
voltage column on the rear panel.)
Note that using the power supply with improper voltage may damage the
instrument and result in electrical hazards.

LINE VOLTAGE
100V
120V
220V
240V

g|ojo|e

* To avoid electrical accidents and to maintain the safety specifications of
this instrument, connect the power cord provided only to a 3-contact
(two-conductor + ground) outlet.

AC A UTION Do not use excessive force on the touch panel, and do not use sharp objects that
A AEL 12N could damage the touch screen.
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Usage Notes

Fuse

/N\WARNING

e Rep|ace ﬂie |use on|y WIE" one OI ﬂie specﬂlea cliaracferlsflcs ana

voltage and current ratings. Using a non-specified fuse or shorting
the fuse holder may cause a life-threatening hazard.
Measurement terminal section : 250 V F50 mAL

» To avoid electric shock, turn off the power switch and disconnect
the power cord and test leads before replacing the fuse.

* Since a blown fuse cannot be repaired or replaced by the cus-
tomer, contact your dealer or nearest Hioki sales office.
Use the VA check function for power supply fuse and blown fuse
check function for measurement circuit fuse to check for blown
fuses.

Connection

/AN\CAUTION

» Always turn both devices OFF when connecting and disconnecting an inter-
face connector and test lead. Otherwise, an electric shock accident may
occur.

» To avoid damaging the power cord, grasp the plug, not the cord, when
unplugging it from the power outlet.

* To avoid breaking the test lead or enclosure probe, do not bend or pull them.

* When the power is turned off, do not apply voltage or current to the measure-
ment terminals. Doing so may damage the instrument.

* L (Line), N (Neutral) and G (Ground) are indicated on the terminal block of the
instrument, and the contacts of the power cord of the device to be measured
are denoted L, N and E (Earth). If the power cord does not include an earth
(E) line, connect only the L and N terminals.

For details regarding the terminal block, refer to "3.3 Connecting equipment
under test to the instrument” (p. 36).

Measurement

/N\WARNING

o avoid the risk of electric shock when test leads are connected to
the T1 - T3 terminals, do not touch the part of the test lead that is
beyond the finger barrier.

The terminals output high voltages in some measurement modes.

01 e

W

Do not touch any part of
the test lead beyond the
finger barrier
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1.1 Instrument Overview

| 1.1 Instrument Overview

To ensure the safe use of electrical products, it is necessary to conduct electrical safety tests such as
insulation resistance, withstand voltage, ground resistance, and leakage current.

Complying with laws and standards regarding medical electrical equipment as well as non-medical elec-
trical equipment, this instrument can be used to measure leakage current in all types of electrical prod-
ucts from computers to medical equipment. It consists of measurement networks that simulate the human

body and a high-frequency volt meter.

It is also capable of switching power supply polarities and making measurements under simulated single-

fault conditions in equipment under test.

To simplify leakage current testing, all test operations can be selected and run from a touch panel on the

display screen.

Applicable lines of business and product applications

Manufacturers of medical electrical equipment

Type approval testing, shipment inspection

Dealers of medical electrical equipment

Maintenance, inspection

Service technicians for medical electrical equipment
(authorized service technicians)

Maintenance, inspection

Clinical engineers, hospitals

Maintenance, inspection

Clinical engineering schools

For educational purposes

Authorized electricians for operating rooms, ICUs,
and CCUs

Isolation transformer inspection

Public organizations

Type inspection

Manufacturers of general electrical equipment

Type inspection, shipment inspection

Users of general electrical equipment

Maintenance, inspection

General electrical equipment installers

Maintenance, inspection

Service technicians for general electrical equipment

Maintenance, inspection

Manufacturers of general electrical equipment parts

Type inspection, shipment inspection

Manufacturers of power supply equipment

Type inspection, shipment inspection

Manufacturers of electrical automobiles

Type inspection, shipment inspection

HIOKI ST5540A981-09
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1.2 Features

| 1.2 Features

¢ Wide range of measurement networks in compliance with standards

and laws

To test electrical equipment for leakage current, it is necessary to use a measurement network that simu-
lates the human body in compliance with applicable standards or laws.
The instrument includes the 8 measurement networks below.

1. Network A :For compliance with Electrical

Appliance and MaterialSafety Law

2. Network B1 :For JIS T0601-1:1999

IEC62353 (Some measurement modes require a separate power supply.)

3. Network B2 :IEC 60601-1:2005 3rd

Complies with JIS T 0601-1:2017
IEC62353 (Some measurement modes require a separate power supply.)

4. Network C  :For IEC60990

5. Network D :For UL

6. Network E  :For general-purpose 1
7. Network F :For general-purpose 2
8. Network G :For IEC 61010-1

The use of these networks enables instrument compliance with other standards.
* Unusable for the differential method defined in IEC 62353.

& Leakage current measurement mode

Once a measurement network is selected, the instrument displays a leakage current measurement mode
corresponding to the applicable standard or law.

©oN OO PrON =

10.

1.
12.
13.

14.
15.
16.
17.
18.
19.
20.

Earth leakage current

Touch current (Enclosure - Earth)

Touch current (Enclosure - Enclosure)

Touch current (Enclosure - Line)

Patient auxiliary current

Patient leakage current (Patient connection - Earth)

Patient leakage current (external voltage on a SIP/SOP*)

Patient leakage current (external voltage on a specific F-type applied part)
Patient leakage current

(external voltage on metal accessible part not protectively earthed)

Total patient leakage current (Patient connection - Earth)

Total patient leakage current (external voltage on a SIP/SOP*)
Total patient leakage current (external voltage on a specific F-type applied part)
Total patient leakage current

(external voltage on metal accessible part not protectively earthed)
Free current (Enclosure - Enclosure)

Enclosure - Earth leakage current

Enclosure - Enclosure leakage current

Enclosure - Line leakage current

Patient leakage current |

Patient leakage current Il

Patient leakage current ll|

*SIP(SignaI Input Part)/SOP(Signal Output Part)
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1.2 Features

¢ Power on polarity switching function

This function makes it possible to continue testing without shutting down the equipment under test when
polarities are changed, which shortens the duration of the test.
(Be sure to use an isolation transformer when using power on polarity switching.)

¢ Rated current 20 A

The instrument provides a rated current of 20 A and a rated voltage of 250 V.

& Function for checking for blown fuses

The insutrument allows you to check for unintended blown fuses in networks.
Check for blown fuses before and after measurements to enable high-reliability measurements.

¢ Ease of operation

All operations are performed using the touch panel. The display shows operable keys and the interactive
system guides you through measurement procedures.

@& Interfaces

The RS-232C, EXT I/O and USB interfaces are provided as standard equipment to enable the easy
transfer of measurement data with a computer. The EXT I/O connector allows external control.

& Printing (with optional printer)

Connect the optional 9442 Printer to print out measurement data and saved measurement data.

& Monitor function

The instrument is equipped with a function to monitor the power supply voltage and current of equipment
under test.

MaINIBAQD | Jaydey)
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1.3 What is Leakage Current?

| 1.3 What is Leakage Current?

High voltage is present in an electrical appliance that uses a commercial power supply as its main power
source. Touching such equipment may expose a person to an electrical shock when current passes
through the body to ground. This electrical shock is the result of "leakage current" or "touch current." Nor-
mally, electrical equipment is grounded to protect against electrical shocks. Current regularly flows
through the grounding wire, but should an abnormality (due to faulty design or fault) occur in equipment,
the resulting electrical shock may cause serious personal injury and sometimes lead to the death of the
victim. For this reason, leakage current measurements including single-fault conditions ! are strictly regu-
lated.

Leakage current measurements performed according to the applicable standard makes it possible to ver-
ify the safety of equipment.

“'What is a single-fault condition?

This refers to when equipment has a fault in a safety protection measure, or a fault that may result in a
hazardous condition.

Leakage current testing includes the following three single-fault conditions.

1. Disconnected grounding wire (not applicable in current tests of leakage current)
2. One wire in the power cord is disconnected (neutral power supply wire)

3. External equipment damage 2
(patient leakage current Il and patient leakage current Ill)

"2 1n JIS T0601-1:1999 classified as a single-fault condition.

Not a single-fault condition, the instrument is capable of switching polarity during measurements and
retaining a recording of the phase with the highest leakage current.
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1.4 Leakage Current Measurement Complying with Standards

1.4 Leakage Current Measurement
Complying with Standards

Electrical safety standards and laws are enacted for electrical products according to fields of application.
Each standard and law specifies a circuit network for simulating the human body, and prescribes network
performance, as well as measuring locations, type (e.g., AC, DC) of current to be measured, allowable
values, and other characteristics.

Listed below are various standards that require leakage current measurement.

MBIAIBAQ | Jeydey)

Standards requiring leakage current measurement

Electrical equipment

Audio, video, and similar electronic apparatus - Safety

IEC 60065:2001 +A1:2005 requirements

Safety of household and similar electrical appliances.

IEC60335-1:2010 - Part 1: General requirements

IEC 60950-1:2005 Safety of information technology equipment

Methods of measuring touch current and protective con-
ductor current

UL2231-1, UL2231-2 Personnel Protection Systems for EV

IEC 60990:2016

Electric measuring instruments

Safety requirements for electrical equipment used in mea-
) surements, control and laboratories

IEC 61010-1:2010 Current measurement circuits for testing in damp condi-
tions

Medical electrical equipment

JIS T 0601-1:1999 Medical electrical equipment-Part1:General requirements
JIS T 0601-1:2017 for basic safety and essential performace

Medical electrical equipment

IEC 60601-1:2005 3rd Part 1: General requirements for safety

Electric measuring instruments (maintenance)

Medical electrical equipment
IEC 62353:2014 2.0 Recurrent test and test after repair of ME equipment
Method complying with IEC 61010-1
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1.5 Types of Leakage Current

| 1.5 Types of Leakage Current

Leakage current can largely be classified as shown in the table below.

conductor current

wire) during normal operating conditions

Refer-
Types of o
erview ence
Leakage Current Page
Earth leakage | This refers to electric current that flows through a protective earth conductor to P13
current the ground. .
Touch current | Touch current is electric current that flows through a person who touches an
Enclosure ungrounded enclosed section of equipment. It does not include current that| P.14
leakage current |flows to the human body in contact with an applied part.
; Patient leakage current flows through the body of someone connected to the
Pat'i’&trlgﬁ!?age applied part. P.15
Test items vary based on the type of applied part.
Patient auxiliar Electric current that flows between applied parts and through a patient during
current Y| normal operation of medical equipment that is not intended to have any physi-| P.15
ological effect.
When multiple applied parts are attached to a patient, the total leakage current
Total patient must be measured. P19
leakage current | The sum of patient leakage current of applied parts is total patient leakage cur- :
rent.
Protective Electric current that flows through a protective earth conductor (grounding P20

Malfunctiunirg- Ma\functiuning-

| eouipment | eouipment

Patient leakage current
(F—type applied part)

Patient leakage current
(Metal accessible part)

@

Signal input Foutput section
SIP/S0R) | |

F—type

' Malfunctioning
| equipmert

A} Metal acoessible part applied part

ot protectively earthed

(SIP/SOP)

Patient leakage current

ME equipment

| Applied part

Earth leakage current

) - =

@)

Patient leakage current
{Patient Connection

O

Touch current
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1.6 Types of Leakage Current Measurement

| 1.6 Types of Leakage Current Measurement

Earth leakage current measurement

Class-Il equipment does not require the measurement of Earth leakage current since it has no protective

earth conductor.
Earth leakage current is measured by inserting a resistance equivalent to the human body in the protec-

tive earth conductor. Using a clamp (Clamp On HiTester) for measuring current does not satisfy the stan-
dard.

MaINIBAQD | Jaydey)

Signal input/output
section

Applied part

N1

(i)E

K |
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1.6 Types of Leakage Current Measurement

Touch current measurement

Class-I equipment does not require the measurement of enclosure leakage current since metal enclo-
sures must be grounded for electrical protection. However, when the protective earth conductor becomes
disconnected (single fault), the enclosure is no longer grounded for protection and must be measured.
For Class-Il equipment, all enclosures are ungrounded for electrical protection and must be tested.
Ungrounded equipment are often made of plastics and other insulated materials. Since leakage current
flows through the human body, the standard stipulates that a probe is applied to metal foil the size of a
hand pressed against the insulated material. Use the 9195 enclosure probe supplied with the instrument
for measurements involving this instrument.

There are two paths for touch current to flow: "enclosure — human body — earth" and "enclosure —
human body — enclosure." Note that for "enclosure — human body — enclosure" to occur a person
must touch two electrically isolated (separate) enclosure sections not two sections on the same enclo-
sure.

Signal input/output

section [ ]
Applied part
I % ) - ]
/
D —
r Il i
| 1 |

Enclosure — Earth

Signal input/output

section [ ]

e | T ]
[,

Enclosure — Enclosure ‘

@

+—
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1.6 Types of Leakage Current Measurement

Patient auxiliary current

Patient auxiliary current is current that flows through an "applied part human body applied part" path.
Regardless of the medical equipment class, type of applied parts, and signal input/output selection, all
medical equipment with multiple applied parts must undergo this measurement.

Make both AC and DC measurements for this type of leakage current.

g\JH

MaINIBAQD | Jaydey)

/—wj/

Applied part

Patient leakage current measurement (Patient connection - Earth)

This is electric current that flows through an "applied part — human body — ground" path.

Regardless of medical equipment class, type of applied parts and signal input/output section, all medical
equipment with patient connections must undergo this measurement.

Make both AC and DC measurements for this type of leakage current.

Signal input foutput

section |—|

— Applied part

UDU J

HIOKI ST5540A981-09
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1.6 Types of Leakage Current Measurement

Patient leakage current measurement (external voltage on a SIP/SOP)

This is electric current that flows through an "applied part — human body — ground" path.

Measure medical instruments with a signal input/output section and applied parts other than F-type. Mea-
sure assuming that medical equipment with a broken signal input/output section is connected. Instead of
connecting damaged medical equipment to generate a single-fault condition, input a voltage that is 110%
of the rated voltage.

(Use the T3 terminal on the instrument)

IEC 60601-1:2005 3rd Edition stipulates that the connection of damaged medical equipment does not
constitute a single-fault condition, but handles it as a normal condition.

NOTE JIS T0601-1:1999 treats patient leakage current Il as patient leakage current | plus a
T single fault condition.

ralfunctioning
2 gui prme nt

Sigral input/out put

section SIPAS0P) 1

- |T Q
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1.6 Types of Leakage Current Measurement

Patient leakage current measurement

(external voltage on a specific F-type applied part)

This is electric current that flows through an "applied part of malfunctioning medical equipment — human

body — F-type applied part" path.
The measurement of this leakage current is required only for medical devices with an F-type applied part.
Instead of connecting damaged medical equipment to generate a single-fault condition, input a voltage

that is 110% of the rated voltage.

@)
0
)
=t
@
@)
<
)
<.
)
3

Malfunctioning
e guipment

Signal inputsoutput
section Q

- -« ]
’:I F—tvpe applied part

HIOKI ST5540A981-09
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1.6 Types of Leakage Current Measurement

Patient leakage current measurement

(external voltage on metal accessible part not protectively earthed)

Additions to IEC 60601-1:2005 3rd Edition

Patient leakage current is current that takes the following route: "metal accessible part not protectively
earthed — applied part — human body — Earth." Use this standard to measure medical equipment with
patient connection of applied parts that are not protectively earthed (B-type or BF-type) and with metal
accessible parts that are not protectively earthed.

Instead of connecting damaged medical equipment to generate a single-fault condition, input a voltage
that is 110% of the rated voltage to metal accessible parts not protectively earthed. (Use the T3 terminal
on the instrument)

This test is not required for CF-type applied parts.

| Malfunctioning
equipment

Metal accessible part not

— 1 prote ctively earthed

LT N
P e
7N




19

1.6 Types of Leakage Current Measurement

Total patient leakage current measurement

Total patient leakage current is the total of all leakage current to or from patient connections of all the
same type of applied parts (B-Type, BF-Type and CF-Type applied parts) simultaneously connected.
When there are two or more patient connections that go to different functions and are not electrically con-
nected together, the total patient leakage current for B-Type applied parts must be measured.

If required, measure all patient leakage current components (patient connection - earth, external voltage
on an SIP/SOP, external voltage on an F-type applied part, external voltage on a metal accessible part
that is not protectively earthed.)

(The figure shows patient - earth.)

MaINIBAQD | Jaydey)

Signal input/output section

Applied part

17
il
il
)y
A
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1.6 Types of Leakage Current Measurement

Protective conductor current measurement

A protective conductor current measurement measures the electric current that flows through a protective
earth conductor (grounding wire) during normal operating conditions.

Like Earth leakage current, class Il equipment does not have a protective earth wire and therefore does
not require measurement of protective conductor current.

To measure the protective conductor current, place a resistor with a resistance so small as to be negligi-
ble in the protective earth wire circuit.

Signal input/output section
[ 1]

”l] % > Applied part

HIOKI ST5540A981-09
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1.6 Types of Leakage Current Measurement

List of Leakage-Current Measurement ltems

current

conductor is discon-
nected.

Normal | Sndle-
Measurement condition fault (Description of fault) (Other conditions)
condition
Touch current Situation other than touch current
Enclosure - Line (Enclosure - Line) is applicable
7 . One wire in the power | 1. Functional grounding wire is disconnected
o o cord is disconnected. 2. Grounding wire for patient connection and power
Touch current . protective earth conduc- supply circuit for measurement are disconnect-
*Enclosure - Earth tor is disconnected ed
*Enclosure - Enclosure 3. Avoltage that is 110% of the rated voltage is ap-
plied between an isolated signal input/output
section and earth (Not medical equipment)
1. Functional grounding wire is disconnected
One wire in the power (Class | only)
Earth leakage current O O ’ L P 2. Grounding wire for patient connection and power
cord is disconnected. S .
supply circuit for measurement are disconnect-
ed (Class | only)
Patient leakage cur- . One wire in the power . . L
= | rent (Patient connec- cord is disconnected. L Functlor?al grpundlng wire 1S dlscopnected
) tion - . 2. Grounding wire for patient connection and power
ion - Earth)/ O @) . The protective earth S :
g_ (Patient leakage conductor is discon- supply circuit for measurement are disconnect-
g_ current I) nected. L
o Patient leakage . 1. Functional grounding wire is disconnected
= . One wire in the power . .
i current cord is disconnected 2. Metal accessible part not protectively earthed
'S | (external voltage ona o o The protective earth ’ and grounding wire is disconnected
8 SIP/SOP)/ ’ condpuctor is discon- 3. Avoltage that is 110% of the rated voltage is ap-
O (Patient leakage nected plied between an isolated signal input/output
© current 1) ’ section and earth
o
S . 1. A voltage that is 110% of the rated voltage is ap-
i) -
% rzsr((eg)ztﬁil;al?/ilf:re plied between an F-applied part and earth.
on a specific F-t % (Does not qualify as a single fault condition un-
S art)/yp X X der IEC 60601-1: 2005 3rd Edition.)
(Paﬁﬁent Iepaka o 2. Metal accessible part not protectively earthed
current IIl) 9 and grounding wire is disconnected
3. Functional grounding wire is disconnected
Patient leakage cur-
rent (external voltage . The protective earth 1. Applied to metal accessible part not protectively
on metal accessible X X conductor is discon- earthed
part not protectively nected. 2. Functional grounding wire is disconnected
earthed)
. One wire in the power
Patient auxilia cord is disconnected.
i O O . The protective earth Functional grounding wire is disconnected

"Measurement with a disconnected protective earth conductor is applicable only to Class-I equipment.

MBIAIBAQ | Jeydey)




22

1.6 Types of Leakage Current Measurement

ST5540/ST5541 List of functions

item

ST5540

ST5541

Network

Network A

O

O

Network B1

Network B2

Network C

Network D

Network E

Network F

Network G

Testing leakage current mode

Earth leakage current

Touch current

O| O] O] O] O] O] ©

Patient auxiliary current

Patient leakage current

Total patient leakage current

Free current

Enclosure - Earth leakage current

Enclosure - Enclosure leakage current

Enclosure - Line leakage current

O] O] O] O

Patient leakage current |

Patient leakage current Il

Patient leakage current Il

Maijor functions

Power on polarity switching function

Rated current 20 A

Function for checking for blown fuses

O]l O] O

Frequency band switching

110% voltage output terminal (T3 terminal)

S10, S12, S13, E terminal

O]l O] O] O] O] O] O] O] O] O] O] O] O] O] O] O] O] O| O] O] O] O] O] O] O
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a Chapter 2 Instrument Labels and Screens

HIOKI ST5540A981-09
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2.1 Instrument Labels and Functions

| 2.1 Instrument Labels and Functions A\|

Front Panel

1 1110 9 8
P HIOKI 3
"Xy =
Co—7
S |
50mAL 50mA L 5omA ) ~ 260V °:§'°r~.°‘ 6
[AAouTLeD v~ 100v - 250v Y ° J
) Salm* Snnje 0 @
.’ﬂ - 250V 204
== 2 S|
\ ) Nk
T
3 4
1. Circuit breaker 6. Buzzer

Detects overcurrent in the power line for equipment
under test and activates a protective device.
(Rated current : 20 A)

| : ON (for normal measuring operation)

QO : OFF (idle condition or when overcurrent
protection device has been triggered)
See (p. 31)

2. Terminal block cover
Covers the terminal block to prevent electric shock.

Turn the circuit breaker off ( O ) before opening the
cover.
See (p. 37)

3. Terminal block

Outputs voltage based on the power supplied to
[LINE IN] (p. 25).

Also used to connect the power cord of equipment
under test.

See (p. 36)

4. Liquid crystal display unit (LCD)

Five-inch liquid crystal display unit with a touch
panel function.

Also provided with input key functions.

The backlight (p. 139) can be set to turn OFF auto-
matically.

5. Power switch

Turns the main instrument ON and OFF.
See (p. 38)

Generates a beep sound when a key is pressed, and
activates a warning buzzer.
See (p. 138)

7. Contrast adjustment dial

Used to adjust screen contrast.

Turning the dial to the right darkens the display; turn-
ing to the left lightens the display.

Use this dial when the display requires adjustment.

8. 110% voltage output terminal (terminal T3)

Insulates the voltage supplied to [LINE IN] (p. 25)
using the built-in transformer and outputs a 1:1 volt-
age from terminal T3. Effective only when B1 or B2
network is selected. (only ST5540)

See (p. 75)

NTE_ Input 110% of the rated voltage to [LINE IN] (p.
25) using the isolation transformer to use the T3
terminal. The T3 terminal will only output a 110% of
the rated voltage when the same voltage is input to
[LINE IN].

9. Warning lamp

Lights when high volltage is generated at the T1 - T3
terminals.

10. Measuring terminals (terminals T1)
11. Measuring terminals (terminals T2)

Used to measure leakage current other than Earth
leakage current. The T2 terminal is provided with a
protective fuse.

(fuse rating : 250 V, F50 mAL)

See (p. 75), (p. 285)




Rear Panel

ACIN
0 ® foov__|

) o 120V

O 2e0v

e soon:
300A

1. Power inlet [AC IN]

Used for input of the power supply to operate the
instrument.
Used to connect the power cord provided.

2. Power source rating

Marked with a black dot (@) in the power line voltage
specification section.

3. Inlet for power line of equipment under test
[LINE IN]

Used for input of the power supply for equipment
under test.

Used to connect the power cord provided.
(Maximum rating: 250 V/20 A)

NTE_ Correct measurements are not made when no
voltage is input to [LINE IN].
See (p. 33)

4. EXT I/O connector

Input/output terminal for external control.
(The proper connector is required for connection.)
See (p. 247)

5. RS-232C connector

Used to connect an RS-232C cable or 9444 Con-
nection Cable (for the 9442 Printer).

(The 9442 Printer, 9444 Connection Cable,

and other accessories are optional products.)

See (p. 141)

6. USB connector

Used to connect a USB cable.

(The USB terminal provides communication func-
tions but no storage capacity.)

See (p. 141)

25

2.1 Instrument Labels and Functions

_LI_LI_IITl

A ra0v-240v 204
S0/E0Hz

MADE IN JAPAN

7. S10 terminal*

Terminal for connecting function ground terminal
and power supply system for measurement. Con-
nect to E (earth) for [LINE IN].

Enables connection to earth during leakage current
measurements. (only ST5540)

See (p. 35)

8. S12 terminal*

Terminal for connecting patient connection to
ground for power supply circuit for measurement.
Connect to E (earth) for [LINE IN].

Enables connection to earth during leakage current
measurements. (only ST5540)

See (p. 35)

9. S13 terminal®

Terminal providing ground connection for metal
accessible part not protectively earthed. Connect to
E (earth) for [LINE IN]. Enables ground connection
during leakage current measurements. (only
ST5540)

See (p. 35)

10. E terminal

Connected to E (earth) of [LINE IN].

This is a permanent connection that cannot be
changed.

: Setting enabled only when B1 or B2 network
is selected.

SU9810S pue sjageT Juswniisu| z Jeydeyn
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2.1 Instrument Labels and Functions

Side Panel

o 0

o
OOOOOOO
o 0 0
o 0
oocooo

I ° |

[ S —

2

1. Handle 2. Stand
Used to carry the instrument. Used to tilt the instrument.

ACAUTION Take the following precautions to prevent electric shock accidents and damage
e N to the instrument.

» Use M3 screws to attach rack mount brackets after removing the feet.

* When the rack mount brackets are removed to restore the instrument to its
original condition, be sure to use the original screws.

» The screws used must not penetrate more than 5 mm below the metal panels.

* Do not apply heavy downward pressure with the stand extended. The stand
could be damaged.

HIOKI ST5540A981-09



27

2.2 Screen configuration outline

| 2.2 Screen configuration outline

The following example shows screens that appear after selecting network A. (Screens for networks C to
G look the same as the screen for network A only the network keys differ. Due to the larger number of
measurement mode keys, selecting network B1 opens three initial screens and selecting B2 opens four
initial screens.)

Network select screen Setting screen of
Select network to use. (p. 48) equipment under test

Set up equipment under test.(p. 49)
Network F (2ki1)

Equipment Set-up

IHT

-CLRSS CLASS
Network B2 (for IECG0B01-1:3rd) Earth Class L2 —
Network C {(for IECG0390)

Hame & Ho.  LEWE FELECTRIG-456
Hetwork D (for UL} ame & Ho
| WeworkE [ —— 2| S o
[ ]

Network select Ret
12 K2|E3| screen2

1
Network select screen 1 | Return to initial screen 1.
Return to initial screen 1.

SU9810S pue sjageT Juswniisu| z Jeydeyn

Initial screen 1 Initial screen 2
Network
key Network A Class I Network A Class I

Earth Leakage Current
measurement \
)

Enclosure-Enclosure Leakage Current

Enclosure-Line Leakage Current

T - (B2 22 (I

|

|
T Go between pages. Go betweeln pages.
|
Press to set up the system. (p. 115) Set measurement conditions for the

selected measurement mode. (p. 51)

Polarity Change Date/Time
Mode Setting Connect/VYA Check I

Enclosure-Enclosure Leakage Currentl}
vatle PASS |WRE PASS
298 . 5u1A 184. 1 0A

NN T BTN || e T et
L cone RO

Initialize S5elf Test I ELE 4
LT SR 1.000mA |20 | o
L 242 End
r’ Q wana| [oW | fioc] [uro

172 Return to initial

screen 1. Return to initial screen 1.
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2.2 Screen configuration outline

Shared measurement screen displays

The following describes shared measurement screen displays.
(Screen example : Earth leakage current measurement screen)

Result of comparison between maximum value and Result of comparison between current measurement
allowable value. value and allowable value.
PASS : Maximum value is equal to or less than PASS : Current measurement value is equal to or
the Upper limit value. less than the Upper limit value.
FAIL :Maximum value is greater than the Upper FAIL : Current measurement value is greater than
limit value. the Upper limit value.
LOW : Maximum value is equal to or less than LOW : Current measurement value is equal to or
the Lower limit value. less than the Lower limit value.
Range Up: Range Up:
Measurements exceed the guaranteed accuracy range. Measurements exceed the guaranteed accuracy range.
(PASS or FAIL is not determined) (PASS or FAIL is not determined)
Range Down: Range Down:
Measurements drop below the guaranteed accuracy Measurements drop below the guaranteed accuracy range
| range. (PASS or FAIL is not determined) J' (PASS or FAIL is not determined)
Current measurement]—r{Enu losure-Enclogure Leakage Current|}
mode ®

HaX CURREHT *-—
‘Maximum measurement) || YALUE PASS UALUE PASS J| (Current mea-]

value in same l =] l surement value

measurement item .:8 00.0 Mﬁ T 250 . 0u A]J (Current measure-}

) g ment value is

n e B C R
Measurement conditions -OI.D:H[HI][: ..;._K DC ]. \minus )

at ma.\x.ir.num value t Current measure-|
acquisition ] Com METWORE A HET| | (ment conditions |
P | CLASS I
ELECTRIC-123 r )
Currently set f ® Selected network
- 123456729 -18
| 1. 000mA] | 1335578510 ]

allowable value : Saue | Grounding class
L I Equipment name

Manu ON DC AUTO Control number
Range | Date J

Measurement screen (manual measurement)
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2.2 Screen configuration outline

Key description

Shared keys

Clears the maximum value.

Unless this key is pressed, the maximum value is not cleared even if measurement condi-
tions are changed in the same measurement mode.

Changing the measurement mode clears the maximum value.

Displays the allowable value setting screen.
Comp See "4.6 Setting the Allowable Value" (p. 61)

The measurement condition setup screen appears.
See "4.8 Changing the Measurement Method (Auto/Manual)" (p. 67)

Displays the filter setting screen. (When a filter selection is available)
ilter Used to turn the filter ON and OFF, or change the setting of the filter.
See "4.5 Setting the Filter" (p. 59)

Displays the screen for setting the target current.
urr (When an target current selection is available)
See "4.7 Selecting the Type of Target Current" (p. 64)

Displays the screen for setting the measurement range.
ange Switches the range between Auto and Hold.
See "4.4 Setting the Measurement Range (Auto/Hold)" (p. 54)

Displays the screen for selecting data to be saved.
See "6.4 Saving Measurement Data (As required)" (p. 102)

SU9810S pue sjageT Juswniisu| z Jeydeyn

Starts transmitting data to the 9442 Printer (option).
rint This key is displayed only when the interface setting is set to "Printer".
See "6.6 Printing Measurement Data (as required)" (p. 108)

HEOEHEHHG B

Ret Exits the currently selected measurement mode, and returns to the system screen.

Specific keys (not displayed for some measurement method)

Applies a high voltage to a test lead connected to the T3 terminal.

See "6.2 Making automatic measurements" (p. 82)
See "6.3 Measurement examples"” (p. 83)
See "Printing" (p. 111)

Displayed only when the frequency range is set from 0.1 Hz.
Press this key to adjust the measurement value.
(Measurement values are automatically adjusted when set from 15 Hz.)

HPPIH See "6.3 Measurement examples" (p. 83)
. Starts automatic measurements.
Star | See "6.2 Making automatic measurements" (p. 82)
During automatic measurement : Stops automatic measurements.
During application : Stops output of high voltage.
ot During printing : Terminates printing.
op |

A

Displayed when patient leakage current (patient - earth) and internally powered equipment
are selected.

See "Measuring the internally powered equipment 1" (p. 91)

See "Measuring the internally powered equipment 2" (p. 92)

-2z
HE B
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2.3 About the Touch Panel

2.3 About the Touch Panel

The HITESTER uses a touch panel for setting and changing all of the measurement conditions.
Gently touch the black keys on the screen to make settings and selections. A key turns white and has a
concave look when selected. In this manual, lightly touching a soft key area on the screen is termed

"pressing" a key.

AC AUTION Do not use excessive force on the touch panel, and do not use sharp objects that
e N e could damage the touch screen.

Keys on screen

Backlight control

Selectable keys 1
(Black) |

Constant ON
futo OFF

Selected keys Hait time 1Hin
(indicated in white
and pushed in) Ret

Non-selectable keys
(indicated in white and
protruding)

NOTE Keys whose key captions appear as dotted lines are keys for measurement
e modes not required for the selected grounding class.

Network B2 Class I - B ‘

Patient Leakage Current
{From Patient Connection to Earth)

Patient Leakage Current

{Voltage on a SIP/S50P}

#hiant Leaskaas LwrrenliVoilaus op
tha Patient Bonneglias of F-iuped

Patient Leakage Current{Voltage on a

Metal Accessible Part not P_E.)
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3.1 Power switch, breaker ON/OFF

| 3.1 Power switch, breaker ON/OFF

3

» =
<+
suoneiedald bumes ¢ JeJ,deqo

IIIII

ST5540 LEAK CURRENT HIiTESTER
[ @7 DANGER 4
T3

:
©
e
[ 1 ]

Power switch

lfI

HIOKI ST5540A981-09
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3.2 Connecting the Power Cord

I 3.2 Connecting the Power Cord A

AWARN’NG » Before turning on the instrument, confirm that the voltage of the
= power source matches the voltage specification indicated on the

instrument's power connector ([AC IN]). (The voltage specification
(100, 120, 220 or 240 V) ordered by the customer is marked with a
black dot @ in the line voltage column on the rear panel.)

Note that using the power supply with improper voltage may dam-
age the instrument and result in electrical hazards.

LINE VOLTAGE
100V
120V
220V
240V

O0o|0|=

» To avoid electrical accidents and to maintain the safety specifica-
tions of this instrument, connect the power cord provided only to
a 3-contact (two-conductor + ground) outlet.

ACAUTION To avoid damaging the power cord, grasp the plug, not the cord, when unplug-
= ging it from the power outlet.

Preparation items : Power cord for main instrument

1. Confirm that the main power switch on the front panel of the main instrument and the circuit
breaker are turned off.

T

2. Connect the power cord to the [AC IN] power inlet on the rear panel of the main instrument, and
insert the power cord plug into a power outlet that supplies the voltage specified for the instru-

ment.
[AC IN]
NOTE The ground (G) for the power inlet [AC IN] is a protective earth conductor and is

connected to the enclosure of the instrument.
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3.2 Connecting the Power Cord

I Connecting the power cord of the equipment under test

Preparation items : Power cord for equipment under test
Isolation transformer (separately purchased)

1. Confirm that the main power switch on the front panel of the main instrument and the circuit breaker
are turned off.

2. Connect the supplied power cord of the equipment under test to the [LINE IN] line power terminal
block for equipment under test on the rear panel of the instrument.

3. Connect the plug of the power cord to the isolation transformer.

= Connect the isolation transformer plug to a power supply with the voltage specified by the equip-
ment under test.

/2 E N L \

@B % Isolation

transformer  Secondary side of the
Isolation transformer

suolneledald bumes ¢ Jsydey)n

Use the screws
to secure
the connection

[AC IN]

AWARN’NG * When the power on polarity switching function is used, be sure not to
=T HAITN connect the neutral wire on the secondary side of the isolation trans-
former to ground. If it is connected to ground, a ground fault will occur.

* Use a voltmeter or voltage detector to make sure that terminal E [LINE IN]
is at ground potential (approx. 0 V). Failure to make this confirmation
could lead to electric shock or damage the instrument or the equipment
under test.

* When connecting the power cord of the equipment under test to the
[LINE IN] terminal, use a cord suitable for the capacity of the equipment
under test. Using a power cord with another rating may result in fire.
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3.2 Connecting the Power Cord

NOTE

» Use of network B1 or B2 requires the connection of an isolation transformer
capable of outputting a voltage equivalent to 110% of the rated power supply
voltage of the equipment under test.

* When network C is selected, an isolation transformer is required.

However, when the power on polarity switching function is not used, connect
the neutral wire on the secondary side to ground. When the function is used,
not to connect the neutral wire to ground.

» The [LINE IN] and [AC IN] power supplies are isolated from each other.

» Use the cable supplied with the ST5540 and ST5541 instruments to connect
the equipment under test [LINE IN]. Do not connect any other electrical appli-
ance to this inlet.

« The [LINE IN] terminal cannot be used to connect a single-phase three-wire
or center-grounded power supply (for example, a stabilized power supply).

+ Nor will the input of 110% of a rated 250 V power supply voltage be a prob-
lem.

Description of isolation transformer

The standard requires that an isolation transformer is used for performing leakage current measure-

ments.

Should the equipment under test break down during measurements, unforeseen current could be gener-
ated resulting in tripping the earth leakage breaker. Such an event could shut down other electrical equip-
ment used in the same facility, which could cause a serious accident. Since an isolation transformer
isolates equipment under test from the earth leakage breaker, equipment breakdown will not have an
impact on the earth leakage breaker or on any other equipment.

When not using an
isolation transformer
High voltage
SE00V

Other
equipmsnt

Path of cument
oy
Low voltage

Ll
Earth leakags,
100V br’eake;r &

Insulation
resistance|

When using an - :
isolation transformer [UBS g:’

High woltage Low voltage Earth leskage isolation
G600V 100y breaker transformer

Other

equipment

Path of cumrent

Insulation

resistance|

it

NOTE

3=
1

Voltage fluctuations of +10% from the rated supply voltage are taken into
account. Nor will the input of 110% of a rated 250 V power supply voltage be a
problem.
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3.2 Connecting the Power Cord

Making connections to terminals S10, S12 and S13

1 « Make sure that the connection to [LINE IN] is correct.

o

.

Use the screws

w ] to secure
S th ti
e connection

; ;;_H:F\ENL -

AWARN’NG If the wrong connection has been made to [LINE IN], the E terminal may

e S Ui/a ATAIIAA S output the power supply voltage. Since there is then a risk of electric
shock, make sure that the [LINE IN] connection is correct before making
connections to the S10, S12 and S13 terminals.

suolneledald bumes ¢ Jsydey)n

2. Make connections to S10, S12 and S13 to prepare for a leakage current test.

For testing connection of function ground terminal to ground of power supply sys-
tem for measurement

For testing connection of patient connections to ground of power supply system
for measurement

S13 terminal  For testing connection of metal accessible part not protectively earthed to ground

S10 terminal

S12 terminal

Example: Connecting S10 terminal to functional earth terminal

S10 terminal and
functional earth terminal

NOTE « $10, S12 and S13 are internally connected to the [LINE IN] E terminal (E ter-
e minal is permanently connected to the [LINE IN] E terminal) and correct mea-
surements are not possible unless a power supply is connected to [LINE IN].
* When you do not know whether the S10, S12 or S13 terminal should be used,
refer to the documentation supplied with the equipment under test.
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3.3 Connecting equipment under test to the instrument

3.3 Connecting equipment under testto 4,
the instrument

The actual connection procedure will vary with the power supply of the equipment under test. A cord to
connect the instrument and the equipment under test is not supplied. Use a power cord that suits the
power supply of the equipment under test.

/N\WARNING

* To avoid electrical accidents, confirm that all connections are secure.

The increased resistance of loose connections can lead to overheating
and fire.

To avoid electric shock or damage to the equipment, always observe the
following precautions when connecting to external terminals.

Always turn off the power to the instrument and to any devices to be con-
nected before making connections.

Be careful to avoid exceeding the ratings of external terminals and con-
nectors.

During operation, a wire becoming dislocated and contacting another
conductive object can be serious hazard. Make sure that connections are
secure and use screws to secure the external connectors.

The permissible current for the terminal block is 20 A. Current exceeding
this limit will trip the breaker and shut down the power supply of the
equipment under test.

Connect the terminal

When connecting the HITESTER to equipment under test with a power cord, use the terminal

block.

/N\CAUTION

* L (Line), N (Neutral) and G (Ground) are indicated on the terminal block of the

instrument, and the contacts of the power cord of the device to be measured
are denoted L, N and G. Connect the wires as shown below. Other wiring con-
figurations may cause electric shock or damage.

If the power cord does not include an Ground (G) line, connect only the L and
N terminals.

Power cord (cable case)

HITESTER P ~ ..
Terminal block .77 RN @:(

SRR ST

G N L

When reinstalling the terminal block cover, hang the connected wires straight
down to prevent the wires from being pinched by the cover. Otherwise, the
wires may be disconnected when pinched by the cover.

To avoid the risk of electric shock and short-circuiting, use the supplied power
cord to connect the measurement line and voltage input terminal.
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3.3 Connecting equipment under test to the instrument

Connecting wires to the terminal block

1 Turn off the instrument and set the breaker to Off.
See "Turning Power Off" (p. 40)
See "3.1 Power switch, breaker ON/OFF" (p. 31)

Fit the right and left projecting por-
tions of the terminal block cover
into the panel slit. Slide the cover
downwards until it clicks into place

2
~

Clicking

/

Raise the cover.
(The cover will stay in
place when raised to a
certain height)

[ Slide upWards ]

Check that the G, N and L terminals
are correctly connected and make
sure the wires are properly secured
Turn on the instrument.

G : For grounding wire connection
(Class-I equipment only)
N : For neutral wire connection
Turn on the HITESTER. L : For live wire connection
See "3.4 Turning Power On and OFF" (p. 38)

Using a wiring adapter

Obtain and use a wiring adapter as shown below.

Multi-connection adapter, etc.

AWARN’NG + Turn off the circuit breaker connecting a wiring adapter or equipment.
T — » The terminal block continuously output the voltage based on the power sup-

plied to [LINE IN].

NOi Leakage current will increase with the use of multi-connection adapters, etc.

HIOKI ST5540A981-09

W
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3.4 Turning Power On and OFF

I 3.4 Turning Power On and OFF

Turning Power On

/N\WARNING

/N\CAUTION

» Before turning on the instrument, confirm that the voltage of the power
source matches the voltage specification indicated on the instrument's
power connector ([AC IN]). (The voltage specification (100, 120, 220 or
240 V) ordered by the customer is marked with a black dot @ in the line
voltage column on the rear panel.)

Note that using the power supply with improper voltage may damage the
instrument and result in electrical hazards.

LINE VOLTAGE
100V
120V
220V
240V

O|o|0|=

* To avoid electrical accidents and to maintain the safety specifications of
this instrument, connect the power cord provided only to a 3-contact
(two-conductor + ground) outlet.

» Betore turning on the power switch, confirm that the circuit breaker is turned
off. Even if the instrument was turned off in fault mode (i.e., disconnection of
one wire in the power line) at last use, the instrument will be initialized to nor-
mal condition when the power switch is turned on. Therefore, the terminal
block outputs voltage.

» The instrument can operate continuously for 30 minutes at maximum load.
Measurements that continue for longer than 30 minutes may raise internal
temperature and thereby trip the circuit breaker.
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3.4 Turning Power On and OFF

ST554D LEAK CURRENT HITESTER HioKI

(5 omvaen 2 |

’/A\LEAKCURREMT fnuurp\j
T2 —sor— Tt

|

1. Confirm that the circuit breaker is turned off. Connection check in process. 3

(If the instrument is turned on when the circuit breaker is | P ot connect sample equipment!

On, the circuit breaker may be triggered.) Turn on the cirouit breaker

’ y : of the instrument. (@)
2 volt 106. 7V 2
. Turn on the power switch (ON: | ) on the front panel. o
@
3. The LCD shows the opening message.Then the wiring | Pol :E 123: : 5 6 ;
check screen appears. @
4 Renew ] Hext g
= Use the contrast adjustment dial to set the LCD for easy — @
viewing. Wiring check screen Y
®
5 _ Renew Check again. g
« Turn the circuit breaker On and press L&Y to check S
wires connected to LINE IN.( appears only when [ r.-o theck %

wiring is incorrect. Press [ for advice.)
) Ok

6. Press to open the fuse check screen.
See "7.5 Checking Fuses (During Earth leakage current and
protective conductor current measurements: Fuse on the
relay board )“ (p- 124) Check at each power ON operation.

7. 7

Pressing in the fuse check screen opens the

relay check screen. Next
See "Relay Check" (p. 41)
Fuse check screen
8. Pressing in the relay check screen, The network

Relay Check
select screen appears by default.

If the instrument was turned off with the LCD showing theok OK
the measurement screen at last use, that measurement
screen appears.

If the instrument was turned off with the LCD showing a

screen other than the measurement screen, the initial
Check at each power ON operation.

screen appears. 8

9. After turning the power on, let the instrument warm up —
for about 20 minutes before starting measurement oper- Next]
Relay check screen

NOTE When "Check at each power ON operation" is enabled on the connection/VA

o check screen, the connection/VA check screen appears after the power switch is
turned on.
See ."Inspecting line power supply for the equipment under test" (p. 42)
(If the power on polarity switching function was on when the instrument was last
turned off, a message to check isolation transformer connection and precautions
appear before the wiring check screen.)
When the grounding class of the equipment under test is set to internally pow-

ered equipment, is displayed, and after the initial measurement, the volt-
age value will not be renewed as long as "Renew" is not pressed.
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3.4 Turning Power On and OFF

Turning Power Off

ACAUTION Always turn off the power switch of equipment under test before turning off
e e power of the instrument to avoid damaging the equipment under test. The instru-

ment uses an internal relay for switching the power line to equipment under test
and turning off the power switch of the instrument opens all lines and turns off

the equipment under test.
AC IN

NO : Normally open

© % O
9.

O

> v OO

instrument power switch turned OFF (schematic diagram)

HIOKI

ST554D LEAK CURRENT HITESTER

7 LEAK CURRENT. AOUTPUT]
T2 —sor— 1 5]

i)

|

Al
1NN/
-

1 = Turn off the power switch of equipment under test connected to the terminal block.

2 = Turn off the circuit breaker.

. Turn off the power switch (OFF: Q) on the front panel.

When the power switch is turned off, the measurement conditions are saved. In case of power
supply failure (e.g., power outage), the instrument restores the conditions held immediately

before power failure occurred.
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3.5 Pre-Test Inspection

3.5 Pre-Test Inspection N

AWARN’NG Do not leave any equipment under test connected to the instrument
e e during the relay check and fuse check (when using any mode other than
earth leakage current mode or protective conductor current mode). The

equipment under test can be subjected to unexpected voltage due to the
internal circuit architecture, damaging the equipment under test.

W

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.

Pre-connection inspection

Does any cable insulation appear damaged, | Do not use if damage is present, as you could receive an elec-
or is bare metal exposed? tric shock. Contact your dealer or Hioki representative if you
find any damage.

Is damage to the instrument evident?

Does the power supply use single-side- When using a center-grounded wiring type power supply (for
grounded wiring? example, a stabilized power supply), you may not be able to
perform all checks accurately.

suolneledald bumes ¢ Jsydey)n

Power-on confirmation

n Relay Check

Enables the user to check whether the measurement network and internal circuit relays work normally.

(1) Press on the initial screen to display the system screen.
) Press to open the relay check screen.
3) Press to start a relay check.
)
)

An "OK" appears when the check ends without error. Relay check screen

Relay Check

(5) Press to return to the system screen.
3 (@) (<)4
NOTE
Supply power via [LINE IN] and turn the circuit breaker
On as a relay check will otherwise not operate normally. Check at each power ON operation.
Always confirm this before performing a relay check.

Do not connect a device under test during a relay check.

Next
I 1

Press IRLE or Llidlll to select whether the check
is to be conducted each time power is turned.

An "OK" is displayed 1 A"NG" is displayed 1

See next page. A "NG" indication indicates that the measure-
ment network or an internal relay does not work
normally. As the instrument is not in normal
working order, contact your dealer or nearest
Hioki sales office.
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3.5 Pre-Test Inspection

E Fuse inspection (when using modes other than Earth leakage current
and protective conductor current modes: T2-terminal fuse)

For details about the fuse check for the relay board, see "Checking Fuses (During Earth leakage current and
protective conductor current measurements:"7.5 Checking Fuses (During Earth leakage current and protec-

tive conductor current measurements: Fuse on the relay board )" (p.
124) Enclosure-Enclosure Leakage Current]}

The current detection circuit in the instrument contains a fuse. | fif%e PASS |9 PASS
Should the fuse blow due to incorrect wiring or an over-current

condition, the instrument may no longer be able to detect current. under 1k under  1x8
Before use, make sure that the fuse is not blown. 2 HRTACHC &% GRIRCHC
. . C HETHOREK E
Required items cLass 1
« A device for measuring impedance 3.500mA | 1T312%02°%5° |
(for example, a tester) Hanu aceoc|  [auTo
(1) Select network E in the Network Select screen and select Range
Enclosure - Enclosure leakage current.
(2) Use a tester to measure the impedance between Network E : Enclosure-Enclosure
the T1 and T2 terminals on the front panel. leakage current measurement screen

(Or place the tip of test leads connected to the T1 and T2 terminals on the tester to measure.)
(3) Check that an impedance value of 1015 + 10 Q is obtained.

NOTE When the tester is connected to the T1 and T2 terminals, the instrument measures the
o leakage current going through the tester.
The impedance is not
1015+ 10 Q. The impedance is an
overflow

Remove the fuse from the T2 ter-
minal, and directly measure the
fuse resistance.

The fuse at the T2 terminal on the front of the
The impedance is | instrument may be blown, or a non-specified
not about 15 Q. fuse may be inserted. Replace the fuse.

See "11.3 Replacing Fuses" (p. 285)

The impedance is about 15 Q.
(The fuse is not blown.)

B Inspecting line power supply for the equipment under test

Check the line power supply of the equipment under test.

Connection/VA check in process

(1) Press in the initial screen. Volt less than 80v| NG | Foyem

(2) Turn on the circuit breaker of the instrument. (p. 31) Curr  less than 0_5A

(3) Press to display the connection’VA |yq  ————— VA

check screen.

. T R R v
(4) The check is made automatically. Pol v
Connection check at each power 0N
(5) Press to return to the system screen. operation.

], B
NOTE

Supply power via LINE IN and turn the circuit breaker On as a | Press or to select
connection / VA check will not otherwise operate normally. |[whether the check is to be conducted
Always confirm this before performing a connection / VA check. \each time power is turned.

An "NG" appears ‘

Press to display the screen that shows advice con-
Inspection complete cerning the present condition. According to the displayed
(When network B2 is selected(p. 43)) advice, check the current consumption, power cord con-
nection, and other aspects of the equipment under test.
See "About the NG Indication" (p. 44)

J
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3.5 Pre-Test Inspection

Checking measurement frequency

When network B2 is selected
The frequency range setting of the instrument is 0.1 - 1 MHz allowing the user to select 0.1 Hz - 1 MHz or
15 Hz - 1 MHz. An 0.1 Hz - 1 MHz setting will slow down the response of internal circuits and increase
measurement time. Therefore perform the following tests to check the frequency range setting when
using a B2 network. (Default setting: 15 Hz - 1 MHz)

W

Press in the initial screen.

(2) Press - Frequency Range Setting o
=0
(3) Press and set a frequency range setting of 0.1 Hz. 15Hz 2
, 5}
(Press to confirm and return to the system screen.) 0. 1Hz a)
CAL i
(4) The [HIW appears when 0.1 Hz frequency range is set. Setting of 0. 1Ho 15 active &
Press and adjust the value at Network B2 and Yoltmeter. %"
(5) Measure the leakage current of the equipment under test | [ ¢ase of 0.1Hz, add i5s before @
Meas Time at auto measurement. 0
and record the measured value. 3
(Perform this measurement for 1 or 2 minutes.) Ret B
(6) When recording ends, perform operations in step (1) and (2) [ p.tient Leak(SIP/S0P) e 8
again and press and set a frequency range setting of || max.  pagg |omewr pagg S
w
15 Hz.
QA
(7) Measure the leakage current of the equipment under test ||, 15. dua f— 4.2
: : : : S 1102 T S 1102 Bl | CAL
and compare this value with the value obtained in the 0.1 Hz ac ac .
-1 MHz setting. ] NETNDRK- B2
- I’IPPIH _
Unless the two values differ substantially, the customer's = %Eggiﬁiggf?é
equipment under test does not produce any leakage current 100.0uA IR 5 ave
and the 15 Hz - 1 MHz setting is enough for any subsequent | [yanul Ton ac | [hoLp
measurement. ﬁ ﬁ ﬁ Range

NOTE

Check the frequency range setting at regular intervals.
» Use the 0.1 Hz setting only for measurements in the B2 network.

+ Selecting a network other than the B2 network in an 0.1 Hz setting will invali-
date the 0.1 Hz setting. (The display does not change.)

» The auto range is not available when a 0.1 Hz frequency range setting is
made. Selecting auto range automatically sets the hold range. (during ACpeak
measurements: 1.000 mA range; during AC/DC/AC+DC measurements: 500.0

pArange)

+ Setting the frequency range to 0.1 Hz in voltmeter mode engages the hold

range (500.0 mV range).

» Setting the frequency range to 0.1 Hz when ACPeak is selected in leakage

current meter mode selects ACDC.

» The CAL key appears when 0.1 Hz frequency range is set.
See "Specific keys (not displayed for some measurement method)" (p. 29)
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3.5 Pre-Test Inspection
Connection/VA check screen

[ Indicates the voltage of power supplied to [LINE IN].]\ Connection/VA check in process
Twolt 106, OV

{Indicates the current consumption of the equipment}>

under test. rCurr  less than 0.5A

[Indicates the power consumption. j>—un less than 52VA

- ) | L-6 105.1 V
Measures voltage between the terminals of [LINE IN]-—-Pol N-G 5.2
to check the polarity. Connection check at each power ON

operation.

Indicates the voltages between phase L and terminal
G and between phase N and terminal G on the termi- ,

nal block. /’
Checkagain.

Press or to select whether the check is to

be conducted each time power is turned.

NOTE When the grounding class of the equipment under test is set to internally pow-
ered equipment, is displayed, and after the initial measurement, the volt-
age value will not be renewed as long as "Renew" is not pressed.

About the NG Indication

1. If the result of a check is judged not normal, an "NG" indication appears to the right of the corre-

sponding item, along with a key for the display of details.
(In the screen example shown on the below, the voltage is not normal (NG).)

2. Press to display the screen that shows advice concerning the present condition. According
to the displayed advice, check the current consumption, power cord connection, and other
aspects of the equipment under test.

Connection/VYA check in process

Volt less than 80V NG l@ﬁ
Under 8G0V.

Curr less than 0.5A

vAa = ——— VA
----- v
Pol
----- v
Connection check at each power ON
operation.

Renew Ret Ret

NOTE The polarity check’s key may be displayed for uninterrupted polarity
switching wiring but does not indicate a problem with the wiring. When the unin-
terrupted polarity switching function has been enabled, an uninterrupted perfor-
mance check (uninterrupted polarity switching wiring check) is performed before
measurement to check the wiring.
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3.5 Pre-Test Inspection

Check examples

(1) If the voltage check results in NG

Under 80V, » Check the voltage of the power supply.

» Check whether the circuit breaker is ON.

» The internal fuse (power) may be blown.
Check connections.

Ret

Voltage exceeds 275V.

The maximum allowed power supply voltage is 275 V.

Ret

(2) If the current check results in NG

suolneledald bumes ¢ Jsydey)n

Current exceeds Z0A.

Reduce the current to 20 A or less.

Ret

(3) If the VA check results in NG

VA exceeds S000VA.

The VA (voltage x current) must be 5,000 VA or lower.
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3.5 Pre-Test Inspection

(4) Polarity check results

Hointerrupt Change is enabled.

Gheck connection. The wiring may not be configured for uninterrupted polarity
switching. Check the wiring.

Grounding wire may not be connected

* The grounding wire may be disconnected.

» The power supply may be a floating power supply.

May be a single-phase,3-wire system. * The power supply may be a single-phase, 3-wire power
source.

Power supply may not be grounded

Ret

Polarities are reversed.

The polarities of the power supply are reversed.
Reverse the L and N wire connections on [LINE IN].
See "Connecting the power cord of the equipment under test" (p. 33)
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Chapter 4

The setup procedure differs with the measurement method (Manual/Automatic).

Manual
measurement :
Perform the settings described from "4.1 Selecting a Network" (p. 48) to "4.8 Changing the Measurement

Method (Auto/Manual)" (p. 67).

Automatic

measurement :
Perform the settings described from "4.1 Selecting a Network" (p. 48) to "Setting the measuring time" (p. 73).

sbumes { Je)deyd

HIOKI ST5540A981-09
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4.1 Selecting a Network

I 4.1 Selecting a Network

1 . After the power switch of the HITESTER is set to ON ( | ), the initial screen appears.

2. Press

and then display the network select screen.

Earth Leakage Current

Enclosur

Enclosure-Enclosure Leakage Current
Enclosure-Line Leakage Current

Initial screen

L

Press the to switch the network selection screen.

Hetwork A {(for JIS) Hetwork F (2kil}
Network B2 {(for IECE0G01-1:3rd) Hetwork 6 {(for IECG61010-1)

Hetwork C {(for IECE0990) Network B1 (for JIS TOGO1-1:1999)

Hetwork D (for UL}

Network E (1kQ3>

M

Network select screen 1 Network select screen 2

3. After the desired network is selected, the initial screen appears.
To change the network, return to the network select screen by pressing the Hetwork key.

NOTE * The instrument normally functions as an ammeter, but will operate as a volt-
. meter when "voltmeter" is selected in the mode setting screen.

When the network configuration not supported by networks Ato G is required,
your own network can be connected for testing by using the instrument as a
voltmeter.

See "7.1 Setting the Mode (Using the instrument as a voltmeter / measuring protective

conductor current)" (p. 117)

* Once a network is selected, the initial screen appears the next time power is
turned on. If turning the power switch off with the measurement screen dis-
played, the measurement screen is redisplayed the next time power is on.
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4.2 Selecting the Grounding Class of Equipment Under Test

4.2 Selecting the Grounding Class of
Equipment Under Test

r N\

Equipment Set-up

2 Earth Class

1 3 Name & Ho. WELId|  ELECTRIC-456

WLB  123456789-10

4 Ret
Earth Leakage Current : -
Setting screen of equipment under test
Enclosure-Earth Leakage Current (when selecting network A, C, D, E, F or G)
Enclosure-Enclosure Leakage Current Equipment Set-up
Enclosure-Line Leakage Current g —
9 cor c1ess

sbumes  Jeydeyn

Initial screen

| 3 Hame & Mo. GGl ELECTRIC- 456
LB 123456789-10

4 (m

Setting screen of equipment under test
(when selecting network B1 or B2)

1 = On the initial screen, press the key to display the setting screen of the equip-

ment under test.

2. Set the grounding class of the equipment under test.

Inspection of equipment with Type

B | Inspection of Class-I equipment B applied part
BF

(when selecting network B1, B2)

Inspection of equipment with Type
BF applied part
(when selecting network B1, B2)

i | Inspection of Class-Il equipment

T | Inspection of internally powered
WL | equipment Inspection of equipment with Type
(& | CF applied part

(when selecting network B1, B2)

3. To manage measurement data, register equipment name and control number.
See "Registering an Equipment Name/Control Number" (p. 50)

4. Press to return to the initial screen.The keys displayed indicate inspection items required
by the selected class.
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4.2 Selecting the Grounding Class of Equipment Under Test

NOTE

value factor.

When the instrument is set to internally powered equipment, even if the breaker
is turned On, the power supply to the equipment under test will be interrupted

When the grounding class set for the equipment under test is changed, the con-
dition settings on the measurement screen are initialized except for the allowable

(grounding connection will also be interrupted).

Registering an Equipment Name/Control Number

An equipment name and a control number can be registered. The name and number registered are

included in the data that is printed or saved.

Once a name and number are registered, both are included in printed and saved data until the setting is

changed.

Up to 12 characters can be entered. Since the entered information is saved along with measurement

data, entering information can be useful.

1 = On the setting screen of the equipment under test,

press to display the alphabetic character
input screen.

The input screen shows "-----" by default.

2.

Enter an equipment name.

Before entering, be sure to press to clear the
input box.

~

~

CLEAR

Clears the equipment name or control
number.

55 ]

Backspace.

ABCH
$123

Switches between the alphabetic char-
acter input screen and numeric charac-

Equipment Set-up

Earth Class

fipplied part

Hame & HNo. 1@' ELECTRIC-456
4@' 123456789-10 7

Ret

Setting screen of equipment under test

ter input screen.

N OO AN @

= Press to register the input and return to the
setting screen of the equipment under test.

. Press to display the numeric character input
screen.

. Enter a control number.

= Press to register the input and return to the
setting screen of the equipment under test.

. Press L8 to return to the initial screen.

SE TRV R IR

ENTER

Alphabetic character input screen

E6
5 5 QUS| [enter

Numeric character input screen
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4.3 Selecting a Measurement Mode (opens the measurement screen)

4.3 Selecting a Measurement Mode
(opens the measurement screen)

To use the instrument as a voltmeter or measure protective conductor current, see "Chapter 7 Instrument
System Settings" (p. 115).
After a measurement mode is selected on the initial screen, the measurement screen appears.

NOTE * The number of measurement modes displayed on the screen varies depend-
. ing on the network and class settings selected.
+ Some measurement modes may not be available for selection depending on
the class and applied part settings.
* When power on polarity switching is set to On, a power on check is performed
before a measurement screen appears. If the result of the power on check is
NG, press “Yes” to return to the leakage current mode selection screen to
check connections again.

@)

Example : Selecting measurement mode (Enclosure-Enclosure leakage current) in the initial screen. 3
(network A) g=l

@

-

N

Enclosure-Enclosure Leakage Currentl} (7))

Hetwork A %
vatue PASS | URtie PASS 3

»

Earth Leakage Current 298, SuA 194. 1uA

Enclosure-Earth Leakage Current ' G EMIRCHC - & EBIACHE
HETUORK A
Enclosure-Enclosure Leakage Current CLASS I

ELECTRIC-43¢&

123456759-18
.000mA 11-15 B85 S@ Save
Enclosure-Line Leakage Current

1
Hanu ON ACHDC AUTO
System 172 h@ Eﬂ %ﬂ Range Ret

Return to initial screen.

H

;

E
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4.3 Selecting a Measurement Mode (opens the measurement screen)

Selectable measurement modes

When selecting network A

Grounding class . . Internally powered

Class-l equipment Class-Il equipment ; t

Measurement mode (o [Al[plitn
Earth leakage current [ - -
Enclosure - Earth leakage current [ ) o o

Enclosure - Enclosure

leakage current ® ® ®
Enclosure - Line leakage current [ ) o -
Free current [ ) () o

When selecting network C or G

@ : Can be set, —: Cannot be set

Grounding class
Measurement mode

Class-l equipment

Class-Il equipment

Internally powered

equipment
Earth leakage current ) - Z
Touch current (Enclosure - Earth) { [ ) o
Touch current
(Enclosure - Enclosure) ® ® ®
Touch current (Enclosure - Line) [ ) o —

When selecting network D, E or F

@ : Can be set, —: Cannot be set

Grounding class
Measurement mode

Class-l equipment

Class-Il equipment

Internally powered

equipment
Earth leakage current [ - -
Enclosure - Earth leakage current [ ) o o
Enclosure - Enclosure
leakage current ® ® ®
Enclosure - Line leakage current o o -

@ : Can be set, —: Cannot be set




53

4.3 Selecting a Measurement Mode (opens the measurement screen)

When selecting network B1

; g . Internally powered
Grounding class Class-I equipment Class-Il equipment equipment
Type | Type | Type | Type | Type | Type | Type | Type | Type

Measurement mode B BF | CF B BF | CF B BF | CF
applied part

Earth leakage current [ [ [ - - - - - -

Enclosure - Earth
leakage current ® ® ® ® ® ® ® ® ®
Enclosure - Enclosure

leakage current ® ® ® ® ® ® ® ® ®

Patient auxiliary current () () () [ ) o o o o o

Patient leakage current | o o o o o o o o o

Patient leakage current || o - - o - - o - -

Patient leakage current IlI - o o - o o - o o

Free current o o o o () o o o o

@ : Can be set, — : Cannot be set
When selecting network B2

Internally powered

Grounding class | Class-I equipment | Class-Il equipment equipment

sbumes  Jeydeyn

e

<
o)

Measurement mode
applied part
Earth leakage current

<

©
-n(D
TI(D

Type | Type | Type | Type | Type | Type
B BF CF B BF CF

Touch current (Enclosure - Earth)

Touch current (Enclosure - Enclosure)

Patient auxiliary current

Patient leakage current
(Patient connection - Earth)

Patient leakage current
(external voltage on a SIP/SOP)

o & 0000 v
o O 000 !
o 0 000

Patient leakage current
(external voltage on a specific F-type -
applied part)

Patient leakage current
(external voltage on metal accessible
part not protectively earthed)

Total patient leakage current PY
(Patient connection - Earth)

Total patient leakage current Py
(external voltage on a SIP/SOP)

Total patient leakage current
(external voltage on a specific F-type -
applied part)

Total patient leakage current
(external voltage on metal accessible | @
part not protectively earthed)

@ : Can be set, —: Cannot be set

Free current o
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4.4 Setting the Measurement Range (Auto/Hold)

4.4 Setting the Measurement Range
(Auto/Hold)

Select auto range for automatic range selection. Selecting hold range allows the user to specify one of

four ranges.

When using the Hold range, if you cannot have the faintest idea about the current type and size, please
measure it by "AC+DC" to have a rough idea and decide the measurement range.

/N\CAUTION

NOTE

Note that the instrument may be damaged if the applied current exceeds the
measurement range.

» Any input that exceeds the indication range is indicated as "OVER FLOW".

» The maximum indication value differs for network D,F and G.
(The range name indicated is the name of the representative network whose
basic element is 1 kQ2.)

* The minimum indication value in the Hold range setting varies depending on
the network selected.

» The range configuration differs only when the target current is set to "ACPeak."

» Caution on using the Hold range
When "!" is displayed and then a lower sensitivity range is chosen, the judge-
ment result may be out of the guaranteed accuracy range.

See "About Peak Over "I'" (p. 58)

» As for ACPeak measurement, please set the allowable value to a bigger one
than the minimum indication value in the range.
Setting a value less than the minimum indication value disables any numeric
comparison,displayed "Comp Low, Range Down" and setting a value bigger
than the maximum indication value,displayed "Range Up."

See Range of indication:

"Ammeter mode/unit of indication : AUTO range of indication" (p. 55)

See "Ammeter mode/unit of indication : mA (HOLD) range of indication" (p. 57)

» The auto range is not available when a 0.1 Hz frequency range setting is
made. Selecting auto range automatically sets the hold range
(during AC peak measurements: 1.000 mA range; during AC/DC/AC+DC mea-
surements: 500.0 pA range).
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4.4 Setting the Measurement Range (Auto/Hold)

1. On the measurement screen, press to display the measurement range setting screen.

Enclosure-Enclosure Leakage Currentl}
vacie PASS | UAITE PASS
221 .3uA 192.6u1A

@y o PPIACHC G QFTRCHC Select a measurement range.
AUToO Sets the current range to the Auto
RANGE Gl | (automatic) range.
HOLD
Sets the current range to the Hold
WA | (fixed) range.
[ror J

2. Selecting the Hold range displays a set of range setting keys.

Use these keys to select a range. QCD?'
5
AN
When setting the target current to When setting the target current to g
AC, DC, or AC+DC AC Peak s
Enclosure-Enclosure Leakage Current]} Enclosure-Enclosure Leakage Current]} %
vatoe PASS | VitE PASS vatde PASS | YA PASS
218.4uA 192.6uA 0.253mA 0.253mA
@ o @FTACHC Gy o @FTACHDC T o O e PRk T o O plak
RANGE M RANGE M

EN BN 500 ETD Ret i Y (-] B0 Ret
A A

Sets the fixed 50 mA range. Sets the fixed 75 mA range.
By | Sets the fixed 5 mA range. Sets the fixed 10 mA range.
Sets the fixed 500 pA range. Sets the fixed 1 mA range.
Tl | Sets the fixed 50 A range. [T | Sets the fixed 500 pA range.
The "fixed 500 pA range" is selected in this The "fixed 1 mA range" is selected in this
| screen. | | screen. )

3. Press [L:Ad to return to the measurement screen.

Ammeter mode/unit of indication : AUTO range of indication
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4.4 Setting the Measurement Range (Auto/Hold)

Range of indication depends on selected unit of indication.
See "7.1 Setting the Mode (Using the instrument as a voltmeter / measuring protective conductor current)" (p. 117)
See For details of accuracy guaranteed range: "10.4 Accuracy" (p. 260)
See "7.10 Setting Indication Unit" (p. 134)

When selecting network A, B1, B2, C, E, or G
(Measurement of AC, DC, or AC+DC)

Range 50.00 mA 5.000 mA 500.0 pA 50.00 pA
Maximum indication value 50.00 mA 5.000 mA 500.0 pA 50.00 pA
- fo I I I I
'\’I'I’mg?; mcgt?gtt\i/r?“;e 0.00 mA 0.000 mA 0.0 LA 1.01 A
9 9 (0.00 mA) (0.000 mA) (0.0 pA) (0.00 pA)
(Measurement of ACPeak)
Range 75.0 mA 10.00 mA 1.000 mA 500.0 pA
Maximum indication value 75.0 mA 10.00 mA 1.000 mA 500.0 pA
to | | | I
Minimum indication value 0.0 mA 0.00 mA 0.000 mA 1.1 A
(In Hold range setting) (0.0 mA orless) | (0.00mAorless) | (0.000 mA or less) (0.0 pA)
When selecting network D
(Measurement of AC, DC, or AC+DC)
Range 50.00 mA 5.000 mA 500.0 pA 50.00 pA
Maximum indication value 33.00 mA 3.300 mA 330.0 pA 33.00 pA
- o | I I I
“?IR'IL‘C“,IS ;gﬂ'cgt'szqﬁ‘f“;e 0.00 mA 0.000 mA 0.0 LA 1.01 LA
9 9 (0.00 mA) (0.000 mA) (0.0 pA) (0.00 pA)
(Measurement of ACPeak)
Range 75.0 mA 10.00 mA 1.000 mA 500.0 pA
Maximum indication value 50.00 mA 6.60 mA 0.660 mA 330.0 pA
to
Minimum indication value o.o| mA o.ooI mA o.oolo mA 1.1| WA
(In Hold range setting) | 4 o ma or less) | (0.00 mAor less) | (0.000 mA or less) (0.0 pA)
When selecting network F
(Measurement of AC, DC, or AC+DC)
Range 50.00 mA 5.000 mA 500.0 pA 50.00 pA
Maximum indication value 25.00 mA 2.500 mA 250.0 pA 25.00 pA
. fo I I I I
'\’I'Irr‘mgjg 'rgﬂl'cgtfgtt‘i’g“;e 0.00 mA 0.000 mA 0.0 uA 1.01 A
9 9 (0.00 mA) (0.000 mA) (0.0 uA) (0.0 uA)
(Measurement of ACPeak)
Range 75.0 mA 10.00 mA 1.000 mA 500.0 pA
Maximum indication value 37.5 mA 5.00 mA 0.500 mA 250.0 pA
to
Minimum indication value o.o| mA o.oo| mA o.ool) mA 1.1I iy
(In Hold range setting) (0.0 mAorless) | (0.00 mAorless) | (0.000 mAorless) (0.0 uA)
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4.4 Setting the Measurement Range (Auto/Hold)

Ammeter mode/unit of indication : mA (HOLD) range of indication
Sets the unit of current measurement to mA.

See "7.1 Setting the Mode (Using the instrument as a voltmeter / measuring protective conductor current)" (p. 117)
See For details of accuracy guaranteed range:"10.4 Accuracy" (p. 260)
See "7.10 Setting Indication Unit" (p. 134)
When selecting network A, B1,B2,C, E,or G
(Measurement of AC, DC, or AC+DC)

Range 50.00 mA 5.000 mA 500.0 pA 50.00 pA
Maximum indication value 50.00 mA 5.000 mA 0.500 mA 0.050 mA
L fo I I I I
M('mﬂ%ﬁg 'r”acf{czt?e”tt}’f“)‘e 0.00 mA 0.000 mA 0.000 mA 0.002 mA
9 9 (0.00 mA) (0.000 mA) (0.000 mA) (0.000 mA)
(Measurement of ACPeak)
Range 75.0 mA 10.00 mA 1.000 mA 500.0 pA
Maximum indication value 75.0 mA 10.00 mA 1.000 mA 0.500 mA gc:?'
to | | | | o
Minimum indication value 0.002 mA o]
\ 0.0 mA 0.00 mA 0.000 mA o)
(In Hold range setting) | 4 o 1A or less) | (0.00 mAor less) | (0.000 mAorless) |  (0-000 mA) IN
o
When selecting network D §
(Measurement of AC, DC, or AC+DC) @
Range 50.00 mA 5.000 mA 500.0 pA 50.00 pA
Maximum indication value 33.00 mA 3.300 mA 0.330 mA 0.033 mA
» fo I I I I
M('{‘n'”;m 'rgﬂcztg’e”tt}’r?'ge 0.00 mA 0.000 mA 0.000 mA 0.002 mA
9 9 (0.00 mA) (0.000 mA) (0.000 mA) (0.002 mA)
(Measurement of ACPeak)
Range 75.0 mA 10.00 mA 1.000 mA 500.0 pA
Maximum indication value 50.0 mA 6.60 mA 0.660 mA 0.330 mA
L fo I I I I
M('Pr:rﬁ%ﬂ 'rf‘acj;czt?ef‘tt}’ﬁ't;e 0.0 mA 0.00 mA 0.000 mA 0.002 mA
9 9 | (0.o0mAorless) | (0.00 mAorless)| (0.000 mAor less) (0.000 mA)
When selecting network F
(Measurement of AC, DC, or AC+DC)
Range 50.00 mA 5.000 mA 500.0 pA 50.00 pA
Maximum indication value 25.00 mA 2.500 mA 0.250 mA 0.025 mA
to
M('I”n"m‘(‘j ir';dnicztse”tt}’rf“;e o.oo| mA o.oocl) mA o.oog) mA o.oolz mA
9 9 (0.00 mA) (0.000 mA) (0.000 mA) (0.000 mA)
(Measurement of ACPeak)
Range 75.0 mA 10.00 mA 1.000 mA 500.0 pA
Maximum indication value 37.5mA 5.00 mA 0.500 mA 0.250 mA
to
Minimum indication value 0.0|mA o.oo| mA o.oo<|) mA 0.00|2 mA
(In Hold range setting) |4 5 mA or less) | (0.00 mA or less) | (0.000 mA or less) (0.000 mA)
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4.4 Setting the Measurement Range (Auto/Hold)

NOTE

About Peak Over "!"
« When measuring in Hold

(fixed) range setting, if a por-
tion of measuring current goes
over the input allowable range
for the circuit, "!" together with
"FAIL" may be displayed on
the measuring screen. "I"
means that some of the instan-
taneous values go over the
input allowable range. In this
case, please select a lower
sensitivity range to measure.

When measuring in Auto

Enclosure-Enclosure

Leakase Cnrrentl}
\-1-/

MAX Comp Erron
VALUE  RANGE UP

OVER FLOW

CURRE, | “anp Error

vaLL>  SRNGE UP

OVER FLOW

@y GPLACHIC @y GPLACHIC
- NETAZRE "
T55iie75a 14
.000mA 11-15 @7.13
Manu ACHIC ULD
wone [ ot

(automatic) range, if some of the instantaneous values goes over the input
allowable range and then a lower sensitivity range is chosen, the judgement
result may be out of the guaranteed accuracy range.

I" will be displayed only in ammeter mode and not in voltmeter mode. "!

mation is not available for RS-232C or GP-IB communication or printers. In case
of displaying "!", "OVER FLOW" and "Range Up" will also be displayed.

An error screen like the one
shown in the figure appears
when an excessive current input
is made to the instrument.
Check the equipment under test
and the wiring and press the
"Ret" key.

You must press the L3 to
start operation.

The input exceed the maximum input

voltage or current.

Check the input

first, push the check key.

Check

infor-
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4.5 Setting the Filter

4.5 Setting the Filter

(when selecting network A, B1, B2 or C)

Turn the filter for the measurement network ON and OFF or change the setting of the filter.
In manual measurement, the measurement value can be checked while switching the filter ON and OFF.

NOTE When selecting network A, B1 or B2 :The filter is switched ON and OFF.
o When selecting network C :The filter is set to ON1-U2/ON1 -
U1/ON2-U3/ON2-U1 or OFF.
When selecting network D, E, F or G : No setting for filter.

When selecting network A

O

0

3

Enclosure-Enclosure Leakage Currentl} 1. On the measurement screen. press [EI to §-
vatoe PASS | Uittt PASS display the network filter setting screen. B
wn

3. 47uA 3.38uA| 2. Change the setting of the filter for the network. o

C >

& o SRERCAL & o SRERCAL @

(Nl | Sets the multi-frequency network.

Measurement network filter for JIS

14 | Sets the single-frequency network.

3

Press LI to return to the measurement screen.

When selecting network B1, B2

Touch Current{Enclosure-Enclosure} I} 1_ On the measurement screen, press Ll to dis-
Jax  PpASS |GUBRENT DA play the network filter setting screen.
3.58uA 3.55u0A 2. Change the setting of the filter for the network.
Ut’-?DEF _ Ut’-?DEF -
£~ 110% £~ 110%
@y o QFLACHDE @y o QFLACHDE Sets the network with a frequency

LIl characteristic.

Sets the network with only 1 kQ
(38 | non-inductive resistance.

Measurement network filter for ME

OFF Ret 3

Press [LIzad to return to the measurement screen.
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4.5 Setting the Filter

When selecting network C

Touch Current{Enclosure-Enclosure} I} 1
o p— = On the measurement screen, press (il to
vatue PASS | alee PASS display the network filter setting screen.
z z
S 2"’ S . 221A 2. Change the setting of the filter for the network.
@ o @ ACHC L @ o @ ACHC r A
) LSLY | Sets a network compatible with
Measurement network filter for perception/reaction.
OHL-01 IEC60990
LMY | Sets a network compatible with
oo [ o J o e N v o |abandonment
Y43 | Sets the body impedance network.

See "Network C (for [EC 60990)" (p. 274)

3. Press LA to return to the measurement screen.
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4.6 Setting the Allowable Value

4.6 Setting the Allowable Value

Set the allowable value (upper-limit leakage current value) for the measurement value and maximum
value.

According to the status (normal condition, single-fault condition) of the equipment under test, two values
can be set.

The allowable value setting is based on "Numeric value x Factor."

Use the allowable value setting to provide a margin or compensate for measurement error.

The factor is set to "100%" by default. (Input range 1 to 100% )

Set a lower limit value when required.

» Setting a lower limit value for all measurement modes.

See "7.9 Setting Lower Limit Values (factor)" (p. 133)

« Setting a lower limit value for specific measurement modes.

See "Turning lower limit values on and off for specific leakage current measurements" (p. 63)

The instrument indicates the result (PASS/FAIL/LOW indication) of comparison between the measure-
ment value and allowable value.

In automatic measurement, the judgement result is output from EXT 1/O.

See "9.2 Connecting to the EXT I/O Terminal" (p. 249)

The buzzer that sounds based on the judgement result can be disabled.
See "7.13 Setting the Beep Sound" (p. 138)

sbumes { Je)deyd
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4.6 Setting the Allowable Value

Earth Leakage Current 1
I"”""'ahle(Up) 1.,.000mA ¢(Normal’ )

2 B - ooomAx 100 2
.« Press Ll to activate the allowable value
Lo) 50.00pnA
3 . " setting condition for normal condition.

ON/OFF

4 @ 5 3. Enter a numeric value by using numeric keys
(A Coef (5B through EER, and ).

' To correct an input error, press the Clear
ON. NC] Ret

() key, then reenter the input.
Allowable value setting screen 4

(Normal condition, numeric value setting mode) Enter the unit of allowable value.

Pressing a Unit key (, ) immedi-

ately confirms the numeric input.

On the measurement screen, press N to
display the allowable value setting screen.

5 «» Press to set factor setup status for set
allowable value.

Earth Leakage Current

Allowablellp) { , QOO mA (Normal) 6. Enter a numeric value by using numeric keys
B - ocoomax[100% (N through EE)
Lo)  50.00mA
6 ON/OFF To correct an input error, press the Clear

oN (IS) key, then reenter the input.
7. Pressing the Unit key (

confirms the factor input.
/[

Allowable value setting screen
(Normal condition, factor setting mode)

) immediately

Earth Leakage Current 8
Allowaklariany Q o OmA (Fault) . Pre;s Faul to activate the allpyvable value
Horm T O00mAx100% setting condition for fault condition.

(Lo} 50.00mA 9 In the same way as for setting the normal con-

ON/OFF dition, make the necessary settings by follow-
oN ing steps 3 through 7.

i , 10. Press M to return to the measurement
omE =

Allowable value setting screen
(fault condition, numeric value setting mode)
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4.6 Setting the Allowable Value

The allowable value setting range is from 5 pA to 50 mA.

If a value less than 5 pA is entered, the setting is automatically adjusted to "5
HA_"

If a value greater than 50 mA is entered, the setting is automatically adjusted
to "50 mA."

If the screen is changed without pressing , mA [y
allowable value setting does not take effect.

The Unit keys (, ,
pressed.

About allowable value judgement

When the indication unit is fixed to "mA," FAIL judgement may result even if
the measurement value (or maximum value) and allowable value are the
same. This is because internally retained data contains lower-order digits
even if the unit is fixed to "mA," and judgement is made using the values with
lower-order digits.

An allowable value setting lower than the accuracy guarantee range, dis-
played "Comp Low".

, the new

) cannot be operated until a numeric key is

Turning lower limit values on and off for specific leakage current

EERGCINERS

Earth Leakage Current

Use the functions below to turn the lower limit value on

Allowablellp} { , OO O mA (Mormal}

B -1 ooomA<100x

LO M . [N C MEEVE -]

NOTE

or off for specific measurements.

Press to turn the lower limit value on.

(Lol

ON/OFF

50.00pA

Press to turn the lower limit value off.

This screen allows you only to turn lower limit values On or Off.
Use the System settings (p. 133) to change coefficients for lower limit values or
turn on or off all lower limit values.

Q
>
[
©
~
@
-
AN
w
®
=
S
Q
7
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4.7 Selecting the Type of Target Current

4.7 Selecting the Type of Target Current

1 « On the measurement screen, press to display the target current setting screen.

Enclosure-Enclosure Leakage Currentl} Select the type of target current. A
HAX CURRENT
vatue PASS vatoe PASS i For AC measurement
11.15uA 11.15uA
o o For DC measurement
e A L

For AC + DC measurement
Current

AC

DC WTM | For AC peak measurement

PEAK Ret

HE-
BB

Auxiliary current setting screen

2. Press L4 to return to the measurement screen.

Measurement screen

Measurement screen (When selecting network B1 or B2)
Enclosure-Enclosure Leakage Current]} Touch Current{Enclosure-Enclosure) I}
vatle PASS | YRE PASS Hox PASS |SRENT pASS

11.16uA 11.15u0A 7.85uA 7.84uA
AcC @ o PPIACHDC B R ACHDC @ HPIACHDC
L cone J glrse'l [ conp | HETHORK 2
ey
3.500mA | 113125050 Save 100, OuA | 123458788710 Saue
o [ )| o] [o5]( s
Heas| Curr | fRange | Heas|JlFilter | Range | Ret

A

In the diagram, the target current is set to "AC" } (When network B1 or B2 is selected, some

(alternating current). measurement modes do not permit measure-
ment current settings and can therefore not
indicate current and current setting conditions.
Only measurement modes involving multiple
auxiliary currents are displayed to enable
selection of auxiliary current.

See "Selectable target currents” (p. 65)

NOTE appears on the measurement screen only when selection of auxiliary
T——— .
current is enabled.




Selectable target currents

4.7 Selecting the Type of Target Current

w A D E F
Measurement mode
AC AC AC AC
DC DC DC DC
Earth leakage current ACDC AC+DC AC+DC AC+DC
X ACPeak ACPeak ACPeak
AC AC AC AC
Enclosure - Line DC DC DC DC
leakage current AC+DC AC+DC AC+DC AC+DC
X ACPeak ACPeak ACPeak
AC AC AC AC
Enclosure - Earth DC DC DC DC
leakage current AC+DC AC+DC AC+DC AC+DC
X ACPeak ACPeak ACPeak
AC AC AC AC
Enclosure - Enclosure DC DC DC DC
leakage current AC+DC AC+DC AC+DC AC+DC
X ACPeak ACPeak ACPeak
AC
Free current bC - - -
. AC+DC
ACPeak
x: Cannot be set —: Not applicable
Network B1 B2 C G
Measurement mode
X X AC AC
X X DC DC
Earth leakage current AC+DC AC+DC AC+DC AC+DC
X X ACPeak ACPeak
AC AC
Touch current _ _ DC DC
(Enclosure - Line) AC+DC AC+DC
ACPeak ACPeak
X X AC AC
Touch current X X DC DC
(Enclosure - Earth) AC+DC AC+DC AC+DC AC+DC
X X ACPeak ACPeak
X X AC AC
Touch current X X DC DC
(Enclosure - Enclosure) AC+DC AC+DC AC+DC AC+DC
X X ACPeak ACPeak
AC AC
Patient auxiliary current DXC DXC - —
X X
Patient leakage current AC AC
(Patient connection - Earth) DC DC _ _
X X
* B1:Patient leakage current | X X
Patient leakage current X AC
(external voltage on a SIP/SOP) X DC _ _
AC+DC X
* B1:Patient leakage current Il X X
Patient leakage current x x
(external voltage on a specific % %
F-type applied part) AC+DC AC+DC - -
* B1:Patient leakage current Il| X X

x: Cannot be set —: Not applicable

sbumes { Je)deyd
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4.7 Selecting the Type of Target Current

Network B1 B2 c G
Measurement mode
Patient leakage current §
(external voltage on metal accessible part - AC+DC - -
not protectively earthed) X
) AC
Total patient leakage current _ DC _ _
(Patient connection - Earth) X
X
AC
Total patient leakage current _ DC _ _
(external voltage on a SIP/SOP) X
X
Total patient leakage current §
(external voltage on - AC+DC — -
a specific F-type applied part) X
Total patient leakage current §
(external voltage on metal accessible part - AC+DC - -
not protectively earthed) x
AC AC
DC DC
Free current AC+DC AC+DC - -
ACPeak ACPeak

x: Cannot be set —: Not applicable
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4.8 Changing the Measurement Method (Auto/Manual)

4.8 Changing the Measurement Method
(Auto/Manual)

(1) Manual measurement
The measurement value can be checked while changing the target current, filter setting, power
supply polarity, and equipment status.

(2) Automatic measurement
The power supply polarity and equipment status are automatically switched during measure-

ment.
The item to be switched automatically can be selected and the measuring time set.

1. On the measurement screen, press to display the manual/auto measurement setting

screen.
Enclosure-Enclosure Leakage Currentl} 9
Q
vate PASS | WRNE PASS g
@
8.85u1A 7.1 1A IN
asaagicar 0| & aee g
NETAGRE 3
55iseraa-is @

1.000mA | 1555215 | o

Manul (oW | [pcc| [AuTo
1 Meas Range
2. Select a measurement mode.

TP | For manual measurement
Autol

TR 4] | For automatic measurement

Patient Leak{SIP/50P) T2T3 Enclosure-Enclosure Leakage Eur‘rentH
vatie PASS | Uitoe PASS vALDE pirviitd
B.B5uA 7.1 1A
W= R H=H o |
2110 - 2110
AC AC Ty o @PIACHDC
ot o Lo
Flutn Pol Status apply Meas B DTS pelde
Item
Manu)| €] | |2%T) |2 Hanu il 2 [LEEES <2y @n 0=
e —_— Delay (b2 @m 1s
L= Bm 1=
‘ m‘ Meas Time Om 1s Ret

Setting screen Setting screen

Return to " Return to
(Manual measurement)  neasurement (Automatic measurement) measurement
screen. screen.

Measurements start when measurement is set to "Manual" in the measurement screen. Measurement
conditions can be changed during ongoing measurements. Continue to "Chapter 5 Measurement Prepa-

rations” (p. 75).
Make the following settings to make automatic measurements.
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4.8 Changing the Measurement Method (Auto/Manual)

Setting automatic measurement items

The selected network, class and measurement mode determine what measurement items will appear.
See Appendix2 "List of instrument status, other test condition and special test condition"(p.A4)

1 = On the automatic measurement setting screen, press | to display the automatic measure-

ment item setting screen.

2. Turn automatic measurement for each measurement item ON or OFF.
Each time a key is pressed, the indication switches between ON and OFF.

Enclosure-Enclosure Leakage Currentl}
MAX CURRENT
VALUE VALUE
oo QPLACHDE
futo] eas @, o @oln @PLH peLipe
1tem
H
| e oo
Delay ¢b2zy @m is
[0 Bm 1=
Meas Time Om 1s Ret

1. Power supply polarity

Indicates "positive phase."

Heas Item ON : Sets automatic

measurement item.
OFF : Does not set
automatic measurement item.

ON

[Return to setting screen. ]
\/
£n

Automatic measurement item setting screen

Other test condition (Other applied voltages)*?

Indicates "negative phase."

Sets application of 110% of voltage,
positive phase.

Equipment with an internal power supply cannot be set.

See "Line phase in leakage current measurement
between enclosure and line" (p. 69)

2.Condition of equipment under test
(power supply)

Sets application of 110% of voltage,
negative phase.

Sets application of 110% of voltage, OFF.

Sets "Normal condition."

See "Measurement with 110% voltage application (Other
test condition)" (p. 69)

Special test condition
(Specific applied voltage)*?

Sets a "Single fault condition”
(power supply lead is disconnected).

Sets a "Single fault condition"(protective
earth terminal is disconnected).

Sets application of 110% of voltage,
positive phase.

Other conditions

Sets application of 110% of voltage,
negative phase.

Applies a voltage to the L line.

Applies a voltage to the N line.

Sets application of 110% of voltage,
positive phase.
(When selecting network B1.)

Sets application of 110% of voltage,
negative phase.
(When selecting network B1.)

See "Measurement with 110% voltage application (Special
test condition)" (p. 69)

Target current

Measurement current can be selected when automatic
measurement item is selected only when network B1 or B2
is selected and patient leakage current | mode, patient leak-
age current (Patient connection - Earth) or patient auxiliary
current is also selected. (In any other mode, AC + DC is
automatically selected and cannot be changed)

e

Sets AC measurement.

Sets DC measurement.

*1 The "N" key indicates positive phase and "R" negative

phase.

*2 \When selecting network B2.
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4.8 Changing the Measurement Method (Auto/Manual)

Heas Item Line phase in leakage current measurement between
enclosure and line
Shown when network A, C, D, E, F or G is selected.

Conducts measurement with voltage of the L
(live) side of power supplied to [LINE IN].

Stat

Conducts measurement with voltage of the N
(neutral) side of power supplied to [LINE IN].

Ret

EX.:Automatic measurement item setting
measurement between enclosure and line

Heas Item Measurement with 110% voltage application
(Other test condition)
Shown when network B2 is selected

0ther apply
OH OH

*| Conducts measurement with voltage that is in
the same phase as power supplied to [LINE IN].

Current

OH OH

Conducts measurement with voltage that is in
the reversed phase of power supplied to [LINE
IN].

sbumes { Je)deyd

Conducts measurement turning off power supply

Ret connected to [LINE IN].

EX.:Automatic measurement item setting
screen for network B2 and patient leakage
current (SIP/SOP) measurement

These two settings cannot be set to OFF at the same time.

Heas Item Measurement with 110% voltage application
(Special test condition)
Shown when network B2 is selected

Conducts measurement with voltage that is in
the same phase as power supplied to [LINE IN].

Special apply
OH OH

Status

.| Conducts measurement with voltage that is in
the reversed phase of power supplied to [LINE
IN].

These two settings cannot be set to OFF at the same time.

Ret

*The "N" key indicates positive phase and "R" negative

EX.:Automatic measurement item setting
phase.

screen for network B2 and patient leakage
current (Metal accessible part) measurement

NOTE All measurement items cannot be turned off.
T At least one item must be on.
(An attempt to turn off all items, will cause one item to go on.)

Meas Item
Pol Other apply
oOH OFF ON oH
' DQ"': -

Status At least 1 item will be on.
oFf It is not possible to turn off all items.
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4.8 Changing the Measurement Method (Auto/Manual)

Setting the measurement delay (delay time)

On the automatic measurement screen, press to display the measurement delay time setting screen.

Enclosure-Enclosure Leakage Currentl} Touch Current{Enclosure-Enclosure} J1T3
HAX CURRENT T CURRENT
vaALUE UALUE vALUE UALUE
C | | C [
Ty o @PLACHL » @, o QFLACHE
Hutul Meas @ s @R L e Dhe Heas Delay (a)
T tem (a)Heas end > Power OFF
H
anu eas ) oo os o(my o(s, 1A
velay Eb?) gm is
Meas Time Om 1s Ret | ¥ ¥ (C) Ret
Automatic measurement item setting screen Measurement delay time setting screen

Increments the numeric value.
Return to Automatic

Decrements the numeric value. | measurement item
setting screen

Delay times

The figure below shows the relationship between delay times (a), (b1), (b2) and (c) and measurement time.

Start of automatic Start of End of
measurement measurements||measurements

‘ First test item ‘ ‘ | Next test item |

| Auto range operation V Vll/ i /
: 15 sec (at a setting of 0.1 Hz) " :

> B U

Delay (b1)+(b2) Measurement  Delay (a) Next test item
or Delay (c) time Delay (b1)+(b2)
or Delay (c)
NOTE In the following cases, delay b2 and delay ¢ may last longer than the set delay
—_— time.

» When auto range is set and auto range does not stabilize during the set delay
time, the delay time is extended as required.

» The time-out for auto range is 5 seconds. If the range does not stabilize within
5 seconds, operation is terminated.

» When the frequency range is set to start from 0.1 Hz, 15 sec is added before
measurements start so a measurement setting of less than 15 sec will still
include a 15 sec delay. (Includes a 15 sec delay time)

However, if the delay time is set to 15 sec or longer, that setting will have priority.
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4.8 Changing the Measurement Method (Auto/Manual)

(a): Setting the time for disconnecting one wire

Use this function to set the time of disconnection of one wire

Touch Current{Enclosure-Enclosure) 1373 sier the previous measurement ends and before continuing

hpR CURRENT with the next one when the next measurement is "disconnec-
tion of one wire in power cord."

(This time setting gives a connected computer enough time to

H=0FF . " . L "
g&z SRACae shut down before "disconnection of one wire in power cord
= occurs as a sudden shutdown could damage it.)
Heas Delay (a)

{a)Heas end > Power OFF
0(m) O(s) W @
| | Press and set Delay (a).
| (0 sec. to 30 min. (in 1 sec. increments))

(b1), (b2): Setting polarity switching time

0

0

NOTE When power on polarity switching is used, the power is not turned off even -3
I during polarity switching and a delay (b1 and b2) need not be set. §
N

— wn

Start of polarity Polarity is Start of %

switching switched measurements é

(7]

Power off period * + ¢|

== Power returns I |

| Delay b1 | Delay b2 |

Delay b1
Touch Current(Enclosure-Enclosure) {;"9 The poweris momentarily turned off when polarity is switched.

JaR GURRENT Set this delay to prevent damaging equipment by power being

turned off and then immediately being turned back on.
4 =0FF I
'1:.[3{,[; Press [{:1)] and set Delay (b2).
Meas Delay (a) (0 sec. to 30 min. (in 1 sec. increments))
{b1)Heas end > Pol switch
O(m) O(s) (b1) |2

[Ret ]

Delay b2

Touch Current{Enclosure-Enclosure} T1T3

- CURRENT The power is momentarily turned off when polarity is switched.
VALUE VALUE Set this delay in turning the power on again after equipment
under test has been turned off.

Eoo OFIACOC Press [@) and set Delay (b2).
Meas Delay (a) (1 sec. to 30 min. (in 1 sec. increments))
{(b2)}Pol switch > Heas Start
o(m) 1(s) (GIM| (b2
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4.8 Changing the Measurement Method (Auto/Manual)

(c): Setting the time to start measurements not involving polarity switching

Touch Current{Enclosure-Enclosure} T1T3 ] ] ]

nax CURRENT Use this function to set the time for the start of the next mea-

VALUE VALUE surement under conditions other than (a) and (b).

Set a delay for measurements that does not involve polarity
= itching.
C 2 1'1|DJE/': T Swi
edT e
Heas Delay (a)
(c)0ther pol switch JPress and set Delay (c).
o(m) 1(s) [(3M| K13 | | (1 sec. to 30 min. (in 1 sec. increments))

S o) m
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4.8 Changing the Measurement Method (Auto/Manual)

Setting the measuring time

1 = On the automatic measurement screen, press to display the measurement time setting
screen.

2. Set the measuring time. (1 sec. to 5 min. (in 1 sec. increments))

Enclosure-Enclosure Leakage Currentl} Touch Current{Enclosure-Enclosure} J1T3
HAX CURRENT HAX CURRENT
vaALUE VAL UE vaLUE VALUE
C | C [
e \ % gageac
Hutul Meas & o @ G L e The Heas Time
Item
H
tanu ] 2 LIS o(m) 1(s)
Delay Eb?) gm is
[ | O Eall« Beall « -
Automatic measurement item setting screen /\ Measuring time setting screen

Increments the numeric value.
Decrements the numeric value.

NOTE If measurement values do not stabilize due to abrupt input fluctuations in the
E— auto range during automatic measurements, measurements are terminated and
no further measurements are made.

Status indication of instrument during automatic measurements

During automatic measurements, the item above the
Stop key indicates instrument status.

Earth Leakage Current

vatue PASS | Vilie PASS | (Displayed items
Time until transition to disconnection of one

under  1pA under  1pA {3a) wire in power cord
R II!:I.’ R
@y o DRLACHDE - @y DRLACHDE (b1
ETHORE B2 Time until power supply polarity is switched
CLASS I-E (bz)
155456755110
S.000mA | 1131503558 Save Time until transition to measurements other

(c) than polarity switching

Auto| |ON |auTo | MEAS )
[Heas| [Filter Renge]| XX [Ret MERS |During measurements

sbumes { Je)deyd
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4.8 Changing the Measurement Method (Auto/Manual)
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5.1 Connecting the Test Lead

L

A

When a measurement mode is selected, the measuring terminals (T1, T2, and T3) to be used for mea-
surement are indicated at the top of the screen.
Connect the test leads based on the indications displayed.

5.1 Connecting the Test Lead

Patient Leak{(SIP/50P})
M5 PASS | e

UAaLUE
M ANANEN .

FA

M ANANEN .

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

AN\CAUTION

The list of the measuring terminals to be used

When selecting network A, D, E or F

suoljeledald juswalinsesy G leydeyn

Class-1 equipment Class-Il equipment InternaII.y PRt
equipment

Earth leakage current - - —
Enclosure - Earth leakage current T2 T2 T2

Enclosure - Enclosure leakage current T1, T2 T1,T2 T1,T2
Enclosure - Line leakage current T2 ™ _

(Selected line Internal)

e et e s -

Free current T, T2 T, T2 T1, T2

"Only network A provides free current

When selecting network C, G

Class-I equipment Class-Il equipment Internall_y [FONTEES
equipment
Earth leakage current — — _
Touch current (Enclosure - Earth) T2 T2 T2
Touch current (Enclosure - Enclosure) T1, T2 T1, T2 T1, T2

Touch current (Enclosure - Line)

(Selected line Internal) T2 T2 -
Touch current (Enclosure - Line)

(Selected line External) T, T2 T, 12 -

HIOKI ST5540A981-09
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5.1 Connecting the Test Lead

When selecting network B1

Class-l equipment

Class-Il equipment

Internally powered equip-
ment

Type B |Type BF|Type CF

Type B |Type BF |Type CF

Type B |Type BF|Type CF

Earth leakage current

Normal | T2 ™ ™ ™ ™ T2 T2 T2 T2
Enclosure - Earth Faull
leakage current A?)lsly T2T3 | T273 | T273 | 7213 | 7273 | T2T3 | 7273 | 72713 | T2.73
Normal | T4.72 | T1.12 | T1.12 | T112 | T1.12 | TA.12 | TA.12 | T1.72 | T1.72
Enclosure - Enclosure Faull
leakage current A‘ggly T1,72,73[T1,72,T3[T1,72,T3|T1,T2,T3[T1,72,T3[T1,T2,T3[T1, T2, T3|[T1, T2, T3[T1, T2, T3
Patient auxiliary current TIT2 | TI72 | TA72 | T172 | 7472 | 7112 | 7112 | T112 | T1.12
Patient leakage current | T2 T2 T2 T2 T2 T2 T1,T2 T1,T2 | T1,T2
Patient leakage current II T2, T3 - - T2,T3 — — T2,T3 - -
Patient leakage current |1l - T2 T2 — T2 T2 — T2 T2
Normal | T4.72 | T1.72 | T1.T2 | T112 | T1.12 | TA.12 | TA.12 | T1.72 | T1.72
F t
ree curren ig‘;'lt)f T1,72,73[T1,72,T3([T1,72,T3|T1,T2,T3[T1,72,T3[T1,T2,T3[T1, T2, T3|T1, T2, T3[T1, T2, T3

When selecting network B2

Class-| equipment Class-Il equipment Internally TR
equipment
Type B |Type BF | Type CF| Type B |Type BF |Type CF| Type B |Type BF | Type CF
Earth leakage current - - -
Normal| T2 T2 T2 T2 T2 T2 T2 T2 T2
Touch current Faull
(Enclosure - Earth) A?Jl;)ly T2,73 | T2,T3 | T2T3 | T2T3 | T2,T3 | T2,T3 | T2T3 | T2T3 | T2,T3
Normal| T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2
Touch current Faull
(Enclosure - Enclosure) Aggly T1,T2,T3(T1,T2,T3|T1,T2,T3(T1,T2,T3|T1,T2,T3(T1,T2,T3|T1,T2,T3(T1,T2,T3|T1,T2,T3
Patient auxiliary current T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2
Patient leakage current T1,T2 | T1,T2 | T1,T2
(Patient connection - Earth) 12 T2 T2 T2 T2 T2 or T2 orT2 or T2
Patient leakage current
(external voltage on a SIP/SOP) T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3
Patient leakage current
(external voltage on a specific - T2 T2 - T2 T2 - T2 T2
F-type applied part)
Patient leakage current
(external voltage on metal accessi{ T2, T3 | T2,T3 - T2,T3 | T2,T3 - T2,T3 | T2,T3 -
ble part not protectively earthed)
Total patient leakage current
(Patient connection - Earth) T2 T2 T2 T2 T2 T2 T1,72 | T1,T2 | T1,T2
Total patient leakage current
(external voltage on a SIP/SOP) T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3 | T2,T3
Total patient leakage current
(external voltage on a specific - T2 T2 — T2 T2 - T2 T2
F-type applied part)
Total patient leakage current
(external voltage on metal accessiq T2,T3 | T2,T3 - T2,T3 | T2,T3 - T2,T3 | T2,T3 -
ble part not protectively earthed)
Normal| T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2 | T1,T2
Fi t
ree curren ;g‘;'lg T1,T2,T3[T1,72,T3[T1,T2,T3[T1,T2,T3[T1,T2,T3|T1,T2,T3[T1,T2,T3|T1,T2,T3[T1,72,T3
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5.1 Connecting the Test Lead

Using L2200 Test Lead
AWA RNING To avoid the risk of electric shock, do not touch the tips of test leads con-
= ey nected to terminals T1, T2, and T3.

In some measurement modes, high voltage is output from the terminals.

IIIIII[_EIJ|

Do not touch any part of
the test lead beyond the
finger barrier

\

Connect the L2200 Test Lead to a measuring terminal (T1, T2, or T3).
The terminal to be used varies depending on the measurement mode.
See"5.1 Connecting the Test Lead" (p. 75)

NOTE To apply 110% of rated voltage, use an isolation transformer to supply the volt-
—_— age to [LINE IN].
The voltage applied to [LINE IN] is also output from the T3 terminal.

®
&

Using the 9195 Enclosure Probe
(for measuring enclosure leakage current)

When measuring enclosure leakage current, position the surface contact probe on the enclosure of the
equipment under test, then set the test lead on the surface contact probe.

Ensure full contact of the surface contact probe on the enclosure by applying about 0.5 N/cm2 of pres-
sure.

suoljeledald juswalinsesly G Jaydeyn

HIOKI ST5540A981-09
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5.1 Connecting the Test Lead

Using Alligator Clips (when using two or three test leads)

Position the test lead on the enclosure or terminal of the equipment under test to measure leakage cur-
rent. When using two or three lead wires, alligator clips may be used to ensure a secure connection.
Detach the pin lead from the tip of each L2200 Test Lead and insert the included alligator clip.

NOTE Pin leads and alligator clips can be connected to either end of the connection
—_— cord.

HIOKI ST5540A981-09
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6.1 Making manual measurements

Chapter 6

I 6.1 Making manual measurements

Free-run measurements start when measurement is set to "Manual" in the measurement screen.
Measurement conditions can be changed during ongoing measurements.
(Manual measurements cannot be made when an internal class is selected.)

Pre-test inspection

Perform a pre-test inspection.
See "3.5 Pre-Test Inspection” (p. 41)

Set up the instrument.
See "Chapter 4 Settings" (p. 47)

During measurements (switching manual measurement item)

H Patient Leak{SIP/50P} 12
eas
On the measurement screen, press LEEE and then Hex PAGS |wmen  pAgg (:)_
m to display the manual measurement setting screen. 8. 85,uA 7. 11 0A ﬁ
Thls_ allows the user to change power supply polarity and 2 oE - @
equipment condition. | S @# AL S e o
| Pol Status apply z
The measurement items that appear depend on the 3529 8
selected network, class and measurement mode. = = 2
See "Changing manual measurement items" (p. 80) @
3
During measurements (switching auxiliary current) =]
(7]
Enclosure-Enclosure Leakage Current]}
On the measurement screen, press to display the target Max pAgg |oEREMT pAgg
cu[frent s.ettmg screen. 298 . 5uA 194. 1uA
This setting allows the user to change the target current.
See "Changing manual measurement items" (p. 80) &0 c GeRCAC Eos GeTheAC
The CAL key appears when 0.1 Hz frequency range is set. -000mA | 11735%55°:5° | e
See (p. 43) Ton | [fewc
eas |Iter Curr [| JRange Ret
When measurements end
When measurements end, print or save the measurements as
required. Enclosure-Enclosure Leakage Current]}
On the measurement screen, valde PASS |%REY PASS
press to print the measurement data. 298. 5-“A 194. 1uA
See "6.6 Printing Measurement Data (as required)" (p. 108) Foo Gl i Foo GElar
On the measurement screen, BN
press to store the measurement data in internal memory. .000mA | 1E e [Save
See "6.4 Saving Measurement Data (As required)" (p. 102) . . . H
. i er Ret
To repeat automatic measurements, press [138. Hoas Jrice ) cur o

HIOKI ST5540A981-09
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6.1 Making manual measurements

Changing manual measurement items

The indication varies depending on the network, class setting, and measurement mode selected.
See Appendix2 "List of instrument status, other test condition and special test condition”

(p- A4)
1. Power Supp|y po|arity Patient Leak{(SIP/50P} T2T3
- . " vatoe PASS | Yitie PASS
Indicates "positive phase.
B.6buA 7.1 1uA
Indicates "negative phase." BEN . BN o
e X
Equipment with an internal power supply cannot be [
set. EEEEH Pol apply
2. State of equipment under test [Manu) =N
(power supply) -
No equipment whose grounding class is internal can
be set. ° g
Sets "Normal condition." 1 2 3
__ — 3. Other test condition (Other applied voltages)
Sets a "Single fault condition (When selecting network B2.)

(power supply lead is disconnected).

Sets a "Single fault condition"(protective
earth terminal is disconnected).

*| Sets application of 110% of voltage,
positive phase.

Sets application of 110% of voltage,

Other conditions !
negative phase.

Sets application of 110% of voltage,
positive phase.

1Sets application of 110% of voltage,
negative phase. Special test condition (Specific applied voltage)

Sets application of 110% of voltage, OFF.

*

Sets application of 110% of voltage,
positive phase.

(When selecting network B1.)

Sets application of 110% of voltage,
negative phase.

(When selecting network B1.)

Sets application of 110% of voltage,
positive phase.

Sets application of 110% of voltage,
negative phase.

"The "N" key indicates positive phase and "R" nega-
tive phase.

SW status (only network B2 on ST5540)

Patient Leak{Patient-Earth} T

Pressing in the manual measurement setting
screen opens the switch setting screen. Saax PASS |CGURRENT DpAGG

SW for connecting functional earth terminal and

S10 | power supply system for measurement. Set to 12.93uA 6.24uA
On to connect to the LINE IN E terminal. T -
AC AC

SW for connecting patient connection to ground
S12 | of power supply circuit for measurement. Set to switch 510 512 513
On to connect to the LINE IN E terminal.

|OFF | [oFF ] [oFF]

Terminal providing ground connection for metal

S13 |accessible part not protectively earthed. Set to
On to connect to the LINE IN E terminal.

NOTE For information on connection procedures, refer to (p. 35).
T Only manual measurements can be set.
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6.1 Making manual measurements

Changing measurement current

The indication varies depending on the network, class setting, and measurement mode
selected.

See Appendix2 "List of instrument status, other test condition and special test condition"
(p- A4)

On the measurement screen, press to display | Enelosure-Enclosure Leakage Current]}

the auxiliary current setting screen. MAX CURREHT
The following changes can be made. vacee  PASS | aree PASS

11.15HA 11.15uA
Target current

A Conducts AC measurement. G GTITACHC G GPTACHC
Current

Conducts DC measurement. b

o

AC

=

Conducts AC+DC measurement.
(When selection is enabled)

i B

Conducts ACPeak measurement.
W19 | (When selection is enabled)

HHBE

sjuswalinses|y 9 Jaydeyn
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6.2 Making automatic measurements

6.2 Making automatic measurements

Power supply polarity and equipment status are automatically switched during measurements.
The user can select the measurement items that should be switched and set the measurement time.

Pre-test inspection

Perform a pre-test inspection.
See "3.5 Pre-Test Inspection” (p. 41)

Set up the instrument.
See "Chapter 4 Settings" (p. 47)

Starting measurements Earth Leakage Current
MAX CURRENT
VALUE VALUE
il becomes available in the measurement screen
that appears after settings are completed.
Press to automatically start measurements. G GPTACHE
- NETAQRK
ELECTRIC-123
-000mA 1%%‘;?653?;;8 Save
Auto ACHDC| (AUTO
During measurements @ Rangef [ Start
Earth Leakage Current
Only is available during automatic measurements. vabde PASS | W PASS
An intermittent beep sound during status measurements. l]:lo under  10A under  1aA
beep sound is output at this time when the beep setting for --- [
"key input" is turned off. &5 5 PPTACHC @ o GPINCHDC
See "7.13 Setting the Beep Sound" (p. 138) NETUORK B2
ELECTRIC-456
5.000mA | I{55% |5,

Auto OH AUTO | e
v [Meas [Filter angel Tup I m

When measurements end

When measurements end, print or save the measurements as [quto meas result 1
reCIU"'ed- Earth Leakage Current
HAME:ELECTLIC-123
On the Automatic measurement result screen, press to print the ESREN H0:123456789- 10
measurement data. FILTER:ON ~ SH: &--
B . . UALUE FOL COMD CURR JUDG
See "6.6 Printing Measurement Data (as required)" (p. 108) 264. auf ACHC PASS
. 356. 11A ACDC  PASS
On the Automatic measurement result screen, press Elldd to store | sgs.aun &>e ACOC PASS
the measurement data in internal memory. 356. 21 &»e ACHC PASS
See "6.4 Saving Measurement Data (As required)" (p. 102) —]
|1nr aue ame - Ret
To repeat measurements, press .
NOTE If measurement values do not stabilize due to abrupt input fluctuations in the

auto range during automatic measurements, measurements are terminated and
no further measurements are made.

HIOKI ST5540A981-09
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6.3 Measurement examples

6.3 Measurement examples /N

Earth leakage current measurement

1 = Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument" (p. 36)

2. During manual measurements, Earth leakage current measurement starts upon returning to the
measurement screen.
Measurement conditions can be changed during measurement.
See "6.1 Making manual measurements” (p. 79)

During automatic measurements, Elf&adl becomes available upon return to the measurement

screen. Press to start Earth leakage current measurement.
See "Chapter 4 Settings" (p. 47)

Only Eadld is available during automatic measurements.

sjuswalinses|y 9 Jaydeyn
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6.3 Measurement examples

Touch current measurement

Enclosure - Earth measurement

NOTE * Conduct leakage current measurement between enclosure and enclosure
T—

using two ungrounded locations on the enclosure.
* The terminal block is not used for internally powered equipment, although
power must be supplied to [LINE IN] by a grounded two-plug power cord.

* When the protective earth conductor is disconnected (single fault), a protec-
tively earthed enclosure is handled as a non-protectively earthed enclosure.

Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument" (p. 36)

Connect a test lead to terminal T2.
See "5.1 Connecting the Test Lead" (p. 75)

Position the tip of the test lead on the enclosure of the equipment under test.

During manual measurements, touch current (enclosure - earth) measurement starts upon
returning to the measurement screen.

Measurement conditions can be changed during measurement.

See "6.1 Making manual measurements" (p. 79)

During automatic measurements, El&adl becomes available upon return to the measurement

screen. Press EifaMd to start leakage current measurement between enclosure and earth.

Only Eadldl is available during automatic measurements.

Terminal T2 and enclosure
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6.3 Measurement examples

When network B1 or B2 (Other test condition, Special test condition) is

selected and measurement conducted with 110% voltage application_

- Note that when @ IS pressed In automatic measurement mode, the instru-

AWARN’NG ment generates high voltage without displayed on the screen.

* To avoid the risk of electric shock when a test lead is connected to the T3 ter-
minal, do not touch the part of the test lead that is beyond the finger barrier.
The T3 terminal outputs high voltages.

|||III[_111|

Do not touch any part of
the test lead beyond the
finger barrier

NOTE The terminal block is not used for internally powered equipment, although power

must be supplied to [LINE IN] by a grounded two-plug power cord. Also, high
voltage occurring at Terminal T3 depends on this power source.

When the instrument is set to internally powered equipment, do not connect the
equipment under test to an outlet or the terminal block since power is supplied
from an outlet during a 110% voltage application test.

Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument” (p. 36)

Connect test leads to terminals T2 and T3.
See "5.1 Connecting the Test Lead" (p. 75)

Position the tip of the test lead connected to terminal T2 on an ungrounded enclosure section of
the equipment under test.

Position the tip of the test lead connected to terminal T3 on an ungrounded signal input section
or signal output section of the equipment under test.

During manual measurement, is available upon return to the measurement screen. Press
to start touch current (enclosure - earth) measurement during a single-fault condition.
Pressing applies a high voltage to the test lead connected to the T3 terminal.

Press to terminate output of high voltage.

During automatic measurements, Elf&adl becomes available upon return to the measurement
screen. Press Bl&Md to start touch current (enclosure - earth) measurement under the single-
fault condition.

Only Eaddd is available during automatic measurements.
y g

=

Terminal T3 and I/O terminal

Terminal T2 and
enclosure

sjuswalinses|y 9 Jaydeyn
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6.3 Measurement examples

Enclosure - Enclosure measurement

NOTE * Conduct leakage current measurement between enclosure and enclosure
T ————N

using two ungrounded locations on the enclosure.
* The terminal block is not used for internally powered equipment.

* When the protective grounding wire is disconnected (single fault), a protec-
tively earthed enclosure is handled as a non-protectively earthed enclosure.

Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument” (p. 36)

Connect test leads to terminals T1 and T2.
See "5.1 Connecting the Test Lead" (p. 75)

Position the tips of test leads on the enclosure of the equipment under test.

During manual measurement, touch current (enclosure - enclosure) measurement starts upon
return to the measurement screen.

Measurement conditions can be changed during measurement.

See "6.1 Making manual measurements" (p. 79)

During automatic measurements, Eifad becomes available upon return to the measurement

screen. Press Bl to start touch current (enclosure - enclosure) measurement.

Only Eadld is available during automatic measurements.

Terminals T1, T2, and enclosure
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6.3 Measurement examples

When network B1 or B2 (Other test condition, Special test condition) is

selected and measurement conducted with 110% voltage application

- Nofe Hiaf w“en m IS pressea in aufomahc measuremenf moae, Hie

AWARN’NG instrument generates high voltage without displayed on the screen.

* To avoid the risk of electric shock when a test lead is connected to the T3
terminal, do not touch the part of the test lead that is beyond the finger
barrier. The T3 terminal outputs high voltages.

IIIIIII[_m

Do not touch any part of
the test lead beyond the
finger barrier

NOTE The terminal block is not used for internally powered equipment. However,

power must be supplied to this instrument’s [LINE IN] connector to obtain high
voltage from Terminal T3.

Do not connect the equipment under test to an outlet or the terminal block since
power is supplied from an outlet during a 110% voltage application test.

Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument” (p. 36)

Connect test leads to terminals T1, T2 and T3.
See "5.1 Connecting the Test Lead" (p. 75)

Position the tip of the test lead connected to terminal T1 and T2 on the enclosure of the equip-
ment under test.

Position the tip of the test lead connected to terminal T3 on an ungrounded signal input section
or signal output section of the equipment under test.

During manual measurement, is available upon return to the measurement screen. Press
to start touch current (enclosure - enclosure) measurement during a single-fault condition.
Pressing applies a high voltage to the test lead connected to the T3 terminal.

Press to terminate output of high voltage.

During automatic measurements, Elf&adl becomes available upon return to the measurement

screen. Press Elfafd to start touch current (enclosure - enclosure) measurement under the sin-
gle-fault condition.

Terminal T3 and I/O terminal

Terminals T1, T2,
and enclosure
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6.3 Measurement examples

Enclosure - Line measurement*

/N\WARNING

NOTE

*only when selecting a network other than B1 or B2

* Note that when is pressed in automatic measurement mode, the
instrument generates high voltage without displayed on the screen.
* To avoid the risk of electric shock when a test lead is connected to the T2

terminal, do not touch the part of the test lead that is beyond the finger
barrier. The T2 terminal outputs high voltages.

IIIIII_HB—

Do not touch any part of
the test lead beyond the
finger barrier

* Conduct leakage current measurement between enclosure and enclosure
using two ungrounded locations on the enclosure.

* A pre-check is made to prevent a ground fault when is pressed.
Measurement ends if the check determines a ground fault has occurred.

* If the probe is brought into contact with protective ground after the pre-check,
a ground fault will occur and the measurement fuse is blown.

* When the protective grounding wire is disconnected (single fault), a protec-
tively earthed enclosure is handled as a non-protectively earthed enclosure.

= Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument” (p. 36)

. Connect a test lead to terminal T2.

3. Position the tip of the test lead on the enclosure of the equipment under test.

« During manual measurement, [zal]] is available upon return to the measurement screen. Press

to start touch current (enclosure - line) measurement.
Press to terminate output of high voltage.

During automatic measurements, El&adl becomes available upon return to the measurement

screen. Press Elfald to start touch current (enclosure - line) measurement.

Only Eddd is available during automatic measurements.
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6.3 Measurement examples

Application of leakage current measurement between enclosure and line

An equipment under test generating a voltage that exceeds rated capacity* cannot be connected to the
outlet of the instrument (or the terminal block), but the T1 and T2 terminals can be used to measure touch
current (enclosure - line).

" Rated current : 20 A, rated voltage : 250 V

NOTE

* Automatic measurement mode cannot be selected.

* The pre-check function is not activated automatically. Therefore, be extra
careful to ensure proper connections. Testing a grounded enclosure section of
the equipment under test will result in a ground fault and blown fuse for mea-
suring operation.

LLEAR,

2= are switched for managing saved measurement data.

When data is not saved, measurement may be conducted with either of the
settings described in 4 and 5 above.

* T2 becomes a Hi terminal; T1 becomes a Lo terminal.

minal T2 to the L (live) terminal of the power line
for equipment under test.

Connect the tip of the test lead connected to ter-
minal T1 to an ungrounded enclosure section of
the equipment under test.

Read (or save) the measurement data.

=i is selected, same as 4 above, con-
nect the tip of the test lead connected to terminal
T2 to the N (neutral) terminal of the power line for
equipment under test, then connect the tip of the
test lead connected to terminal T1 to an
ungrounded enclosure section of the equipment
under test.

Read (or save) the measurement data.

Enclosure-Line Leakage Current 12 1. On the measurement screen, press [EEH and
vacie PASS | WiliE PASS select @ The screen for line selection then
7.10uA 7.10uA appears.
C Ext

ACHDC ACHDC 2. Press to set [Use of T1/T2]. o
0
Auto . [\
uto]| stat | Line serect 3. Connect test leads to terminals T1 and T2. 2
75 | X vse of T2 4 >
B ] to return to the measurement screen. =
Ext Juse of T1/72 | LA . S
Connect the tip of the test lead connected to ter- @
)
3
D
=
(7]
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6.3 Measurement examples

Patient leakage current measurement’ (Patient connection - Earth)

*only when selecting a network B1 or B2 (B1 selected, patient leakage current |)

Measuring the class-l equipment and class-Il equipment

1 = Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument" (p. 36)

2. Connect a test lead to terminal T2.
3. Position the tip of the test lead on the applied part of the equipment under test.

= During manual measurement, patient leakage current (patient connection - earth)/patient leak-
age current | measurement starts upon return to the measurement screen.
Measurement conditions can be changed during measurement.
See "6.1 Making manual measurements" (p. 79)

During automatic measurements, Eifad becomes available upon return to the measurement

screen. Press to start patient leakage current (patient connection - earth)/patient leakage
current | measurement.

Only Eadld is available during automatic measurements.
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6.3 Measurement examples

Measuring the internally powered equipment 1

Patient Leak(Patient-Farth) T2 1 Press in the measurement screen and
MAx CURREHT
vatte PASS |watie PASS select 1 under measured terminal.
6.42uA E.42u0A
o o 2 Connect test leads to terminals T1 and T2.
no B AC 3
Auto ] = Place the tip of test lead connected to the T1 ter-
Pol | Status Terminal minal on the enclosure of the equipment under
1 (o
- | 4 Position the tip of the test lead connected to ter-
minal T2 on the applied part of the equipment
under test.
5. During manual measurement, patient leakage

current (patient connection - earth) measurement
starts upon return to the measurement screen.
Measurement conditions can be changed during
measurement.

See "6.1 Making manual measurements" (p. 79)

During automatic = measurements, Start
becomes available upon return to the measure-

ment screen. Press to start patient leakage
current (patient connection - earth) measure-
ment.

Only Eaddd is available during automatic mea-
surements.

sjuswalinses|y 9 Jaydeyn

Terminal T1 and enclosure

Terminal T2 and applied part

NOTE When the instrument is set to internally powered equipment, even if the breaker
—_—— is turned On, the power supply to the equipment under test will be interrupted
(grounding connection will also be interrupted).
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6.3 Measurement examples

Measuring the internally powered equipment 2

Patient Leak{Patient-Earth) T2
vatde PASS | WY PASS
1.31uA 1.26u1A
Seac &2
H“ij Pol Status Terminal
oL TIT?

(@) el

NOTE

Press QLEEHE| in the measurement screen and

select [Pl under measured terminal.

Connect test leads to terminals T2.

Position the tip of the test lead connected to termi-
nal T2 on the applied part of the equipment under
test.

During manual measurement, patient leakage cur-
rent (patient connection - earth) measurement
starts upon return to the measurement screen.
Measurement conditions can be changed during
measurement.

See "6.1 Making manual measurements" (p. 79)

During automatic measurements, Eialld becomes
available upon return to the measurement screen.

Press to start patient leakage current
(patient connection - earth) measurement.

Only Eaddy is available during automatic measure-
ments.

Terminal T2 and applied part

When the instrument is set to internally powered equipment, even if the breaker
is turned On, the power supply to the equipment under test will be interrupted
(grounding connection will also be interrupted).




93

6.3 Measurement examples

Patient leakage current measurement’ (external voltage on a SIP/SOP)

*only when selecting network B1 or B2 and providing equipment with a Type B
applied part (B1 selected, patient leakage current Il)

AWARNING » Note that when is pressed in automatic measurement mode, the
= instrument generates high voltage without displayed on the screen.
* To avoid the risk of electric shock when a test lead is connected to the T3
terminal, do not touch the part of the test lead that is beyond the finger

barrier. The T3 terminal outputs high voltages.

IIIIIII[_HB—

Do not touch any part of
the test lead beyond the
finger barrier

NOTE * If insulation of the signal input/output section and applied part is low due to
o the output impedance (22.5 k + 3 kQ) of the 110% voltage application func-
tion, a value at or below the allowable value may be detected. Take this into

consideration when setting the allowable value.

* The terminal block is not used for internally powered equipment. However,
power must be supplied to this instrument’s [LINE IN] connector to obtain high
voltage from Terminal T3. Do not connect the equipment under test to an out-
let or the terminal block since power is supplied from an outlet during a 110%
voltage application test.

sjuswalinses|y 9 Jaydeyn
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6.3 Measurement examples

Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument” (p. 36)

Connect test leads to terminals T2 and T3.

Position the tip of the test lead connected to terminal T2 on the applied part of the equipment
under test.

Position the tip of the test lead connected to terminal T3 on an ungrounded signal input section
or signal output section of the equipment under test.

During manual measurement, [gg¥] is available upon return to the measurement screen. Press

to start patient leakage current (external voltage on a SIP/SOP)/patient leakage current Il
measurement.

Pressing applies a high voltage to the test lead connected to the T3 terminal.
Press to terminate output of high voltage.

During automatic measurements, Eifald becomes available upon return to the measurement

screen. Press to start patient leakage current (external voltage on a SIP/SOP)/patient
leakage current || measurement.

Only Eddd is available during automatic measurements.

Terminal T3 and 1/O terminal
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6.3 Measurement examples

Patient leakage current measurement

(external voltage on a specific F-type applied part)

*only when selecting network B and providing equipment with a Type BF or Type CF applied part
(B1 selected, patient leakage current Il1)

AWARN’NG * Note that when is pressed in automatic measurement mode, the
B A LA AL 4 instrument generates high voltage without displayed on the screen.
* To avoid the risk of electric shock when a test lead is connected to the T2

terminal, do not touch the part of the test lead that is beyond the finger
barrier. The T2 terminal outputs high voltages.

IIIIII_EDI—

Do not touch any part of
the test lead beyond the
finger barrier

NOTE * If insulation of the applied part and earth is low due to the output impedance
(22.5 k £ 3 kQ) of the 110% voltage application function, a value at or below
the allowable value may be detected. Take this into consideration when set-
ting the allowable value.

* The terminal block is not used for internally powered equipment. However,
power must be supplied to this instrument's [LINE IN] connector to obtain high
voltage from Terminal T3. Do not connect the equipment under test to an out-
let or the terminal block since power is supplied from an outlet during a 110%
voltage application test.

* The enclosure of the equipment under test (internally powered equipment) is
grounded.

sjuswalinses|y 9 Jaydeyn
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6.3 Measurement examples

1 = Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument" (p. 36)

2. Connect a test lead to terminal T2.
3. Position the tip of the test lead on the applied part of the equipment under test.

«  During manual measurement, [{ggl] is available upon return to the measurement screen. Press

to start patient leakage current (external voltage on a specific F-type applied part)/patient
leakage current Il measurement.

Pressing applies a high voltage to the test lead connected to the T2 terminal.
Press to terminate output of high voltage.

During automatic measurements, Eifad becomes available upon return to the measurement

screen. Press to start patient leakage current (external voltage on a specific F-type
applied part)/patient leakage current Il measurement.

Only Eaddy is available during automatic measurements.
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6.3 Measurement examples

Patient leakage current measurement

(external voltage on metal accessible part not protectively earthed)

*only when selecting a network B2

AWARN’NG « Note that when B is pressed in automatic measurement mode, the
P AL TIARA instrument generates high voltage without displayed on the screen.
* To avoid the risk of electric shock when a test lead is connected to the T2
terminal, do not touch the part of the test lead that is beyond the finger

barrier. The T2 terminal outputs high voltages.

IIIIII[_!II—

Do not touch any part of
the test lead beyond the
finger barrier

NOTE * If insulation of the signal input/output section and applied part is low due to
the output impedance (22.5 k + 3 kQ) of the 110% voltage application func-
tion, a value at or below the allowable value may be detected. Take this into
consideration when setting the allowable value.

* The terminal block is not used for internally powered equipment. However,
power must be supplied to this instrument’s [LINE IN] connector to obtain high
voltage from Terminal T3. Do not connect the equipment under test to an out-
let or the terminal block since power is supplied from an outlet during a 110%
voltage application test.

sjuswalinses|y 9 Jaydeyn
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6.3 Measurement examples

Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument" (p. 36)

Connect test leads to terminals T2 and T3.

Position the tip of the test lead connected to terminal T2 on the applied part of the equipment
under test.

Place the tip of the test lead connected to the T3 terminal on a metal accessible part not protec-
tively earthed on the equipment under test.

During manual measurement, [{ddE]| is available upon return to the measurement screen. Press

to start patient leakage current (external voltage on metal accessible part not protectively
earthed) measurement.

Pressing applies a high voltage to the test lead connected to the T3 terminal.
Press to terminate output of high voltage.

During automatic measurements, Elf&adl becomes available upon return to the measurement

screen. Press to start patient leakage current (external voltage on metal accessible part
not protectively earthed) measurement.

Only Eiddd is available during automatic measurements.

Terminal T3 and I/O terminal
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6.3 Measurement examples

Patient auxiliary current measurement

*only when selecting a network B1 or B2

NOTE The terminal block is not used for internally powered equipment.

= Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument" (p. 36)

2. Connect test leads to terminals T1 and T2.
3. Position the tips of test leads on the applied part of the equipment under test.

« During manual measurement, patient auxiliary current measurement starts upon return to the
measurement screen.
Measurement conditions can be changed during measurement.

During automatic measurements, Eifiadl becomes available upon return to the measurement

screen. Press Bl to start patient auxiliary current measurement.

Only Eaddd is available during automatic measurements.

Terminal T1 and one terminal
on applied part

sjuswalinses|y 9 Jaydeyn

Terminal T2 and another
terminal on applied part

HIOKI ST5540A981-09



100

6.3 Measurement examples

Total patient leakage current measurement’ (Patient connection - Earth)

*only when selecting a network B2
Measuring the class-I equipment and class-IlI equipment

1 = Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument" (p. 36)

. Connect a test lead to terminal T2.

= Place the tip of the test lead on the jig to measure the leakage current from the jig.

4. Place all the applied parts of the equipment under test in contact with each other.
5. Place the tip of the test lead on the applied parts of the equipment under test.

« During manual measurement, total patient leakage current (Patient connection - Earth) measure-
ment starts upon return to the measurement screen.
Measurement conditions can be changed during measurement.
See "6.1 Making manual measurements" (p. 79)

During automatic measurements, Eifad becomes available upon return to the measurement

screen. Press to start total patient leakage current (Patient connection - Earth) measure-
ment.

Only Eaddd is available during automatic measurements.

7. Any measurement result within the allowable value is acceptable.
If a FAIL is produced, the result of the leakage current test is a PASS if the total leakage current
value less the leakage current value for the jig is within the allowable value.

NOTE The instrument cannot alone measure the leakage current for all applied parts.
Al A1 The customer will have to find a jig that can bundle the applied parts.
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6.3 Measurement examples

Free current measurement (Enclosure - Enclosure)

Use the selected network to select any current range (AC, DC, AC + DC, AC peak) and any measure-
ment range (50 pA, 500 pA, 5 mA, 50 mA).

NOTE * Conduct leakage current measurement between enclosure and enclosure
——— . .
using two ungrounded locations on the enclosure.

* The terminal block is not used for internally powered equipment.

* When the protective grounding wire is disconnected (single fault), a protec-
tively earthed enclosure is handled as a non-protectively earthed enclosure.
* Free current measurement does not permit automatic measurements.

= Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument" (p. 36)

2. Connect test leads to terminals T1 and T2.
3. Position the tip of the test lead on the enclosure of the equipment under test.

= Free current measurement starts upon return to the measurement screen.
Measurement conditions can be changed during measurement.

Terminal T1, T2
and enclosure
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6.4 Saving Measurement Data (As required)

| 6.4 Saving Measurement Data (As required)

Use the steps below to save measurement data (maximum values) in internal memory.
When measurements end, saved data can be confirmed in the save data reference screen.
See "Checking Saved Measurement Data" (p. 104)

Manual measurements

Earth Leakage Current

1. On the measurement screen, press Bl to dis-
vatie PASS [Vitif PASS play the screen for selecting the data to be saved.

355 .24 A 263 . 4uhA Press . A screen appears to confirm whether to save
the measurement data.

Dol o PEACHC Foke. & PEACHE >
1 Press to save measurement conditions.
-_J ?;zzsug'fﬂig'mm“t Data See "6.5 Saving Measurement Conditions (Panel Save Func-

\

_—— tion) (as required)" (p. 106)
Press to return to the measurement screen.

Saves condition setting data
Return

Patient Leak{Patient-Earth} T2 2
Mox CURFENT « Save measurement data.
VaLUE PASS VALUE PASS
1.31uA 1.24uA Press ikl to save the data.
Sae T ' o Press LI to return to the measurement screen
2R AL :Zw without saving the data.

Save max value QK? Name & Ho. Setup

To change the equipment name or control number, press

LCL FLECTRIC-012 or and enter the new name or number.

A_KSee "Registering an Equipment Name/Control Number" (p. 50)
123456789-10

Patient Leak{Patient-Earth} T2 3
vatoe PASS | VilE PASS ’

If the data is already saved, a message appears
and asks whether to overwrite the existing data.

1.31uA 1.24uA Press to overwrite the existing data.
--- --- To switch the memory used to save data, register
AC _‘3 AL the data under a different equipment name and
control number.

Querwrite data QK?| Name & Ho. Setup

LELE FLECTRIC-012 Press LI to return to the measurement screen

without saving the data.
123456789-10

Each registered equipment name/control nhumber

Earth Leakage Current represents one unit. The instrument can save up to
100 units. Each unit can be saved with the results
HAaX CURREHT
vatee  PASS  oalue PASS of all measurement items corresponding to the net-
5.29uA 5.29uA work and grounding class.
If the 100 unit memory capacity is exceeded, the
& ESETACHE G HRIACHDC screen shown on the left appears.
- Up to 2,000 maximum values can be saved. If this
No more memory. Hame & No. Setup limit is exceeded, the screen displays "No more
Data on up to 100 memory."
units can be saved. “BEDEFGH”“L See "Deleting Saved Data" (p. 105)
Ret |]|]|]|]|]|]|]|]|]1|]2
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6.4 Saving Measurement Data (As required)

Automatic measurements

Auto meas result 1/1 1
Earth Leakage Current

E E NAME=ELECTLIC-123 2

When automatic measurements end, a list of
measurement appears as shown on the screen.

NO:-123456789-10

FILTER:ON  SH: &-- To save this data, enter a name and No. and

VALUE FOL COMD CURR  JUDEG press .

264. 4nA G2 ACHOC  PASS

356. 18R @ok AGDC  PASS When a remote command is received (and
266. duA € ACWC  PASS remote status is engaged) during automatic mea-
356.20A @i &be ACHC PASS

surement, the automatic
measurement result screen does not appear.

m j

Press to return to the system screen.

Saving data during automatic measurements

Auto meas result 12| When saving measured data after changing the network in
the same measurement mode, the screen shown at left
Enclosure-Enclosure Leakage Current
NAME: ELECTLIC-123 | May appear.
NO:123456783-10 | pregs and change the name of the instrument. Q
FILTER:0FF Q
UALUE FOL COND CURR JUDG -9,.
23. 3500 ACHC PASS , Q
14.24nA AcHC  PASS The screen shown at left may appear when saving mea- o
5. 60sA &> Lhe ACHC PASS surement data. %
14.05n8 @0 Loe ACHC PASS : :
oo ! !f it appears, press and change the name of the 2
instrument. =
Change Mame or Ho. | %
=
(7]
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6.4 Saving Measurement Data (As required)

Checking Saved Measurement Data
1 = Press on the initial screen to display the system screen.

2. Press to display the measurement data reference screen.

This screen displays the measurement data saved by using the measurement screen.
It also allows the deletion and printing of measurement data (when the optional 9442 PRINTER is con-

nected).
Unit number of data Saved data referaman Network :Type of network
on screen Total e DaTA: 172 ) HETHORK :B2 CLASS  :Grounding class
number of data units - CLASS -1 APFLY :B APPLY ‘Aoplied part
I N ¥ | NAME: ELECTRIC-123 -Applied p
o = NAME :Equipment name
Unit page of —® PAGE: 1/1 )| MNo: 123456789-10 ‘Equip
TG DATE: 2010/11/10 No :Control number
data on screen |bBiEl |""GE | DATE Dat
[ MODE MAX WALLUE JUDGE] STAT. L Late J
Earth Leak|| 0.B65mA | PASS oo coov| (Combinations of maximum |
 Measurement mode TC(En-En) || 0.680mA | FAIL it e T  roeult. and
PL{Pa-Ea} 50.4nA_ | PASS | O N AGDCY | Value, judgement resul, an
TPL{Pa-Ea}|| 0.67dmA | FAIL | --- measurement conditions at
\ A J | maximum value acquisition in
Del all iﬂiﬁi 'ﬂ!ﬁl Leach mode ]

1.

Measurement data reference screen

Displaying Saved Measurement Data

ence (details) screen.

When there are six or more combinations, use and to scroll the page.
The sample screen on the left shows four combinations. The "1/1" indication at the top of the
screen means that the data is shown only on one page.

2.

Press L34 to return to the measurement data reference screen.

Press i}3¥ on the measurement data reference screen to display the measurement data refer-

Touch Cufrent{Enclosure-Enclosure)
uﬁ“l-'-l:ll‘TDTl"—I')'?!

Mh-429ACE700-40

) [+ (Ex)m

Measurement data
reference screen(detail)1

(VALUE :Maximum value

JUDG :Judgement result

POL :Power supply polarity

COND :Equipment status - \

(normal condition, fault condition) CON2  :Other test condition,
FILT :Network filter setting Special test condition
CURR :Target current SW :S10, S12, S13 status )
Saved dafa reference i/ 1 Saved data reference i/ 1
-Enclosure)}

Touch Current{Enclosur|
NAME:ELECTRIC-122 i

( UALUE JUL G POL COWMD FILT CURR ] UALUE JULG COHZ
19.47nA  PASS ON RACHC 19.97mA  PASS UEN ---
19.46mA  PASS 00 @2E ON ACHC 19.46pA  PASS RN i--

<=1pA  LOH T&e ON ACHC <=1pA  LOW %ZR &--
19.46pA  PASS X, Lpe ON ACHC 19_.46pA  PASS 2ER -i-
0.680mA  FAIL G e Sbinns L T Ty

Nn-123456769-10

afies[«])- 1

Measurement data
reference screen(detail)2
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6.4 Saving Measurement Data (As required)

Selecting Saved Measurement Data

Saved data ref .

aved data re ErE:E$HORH :B2 1. Press to switch the mode used for the data
DATA: _1/2 CLASS :1  APPLY :B unit.

NAME: ELECTRIC-123 On the sample screen, the mode changes in the fol-
PAGE: 1/1 No: 123456789-10 lowing order:

PAGE | ' DATE: 2010/11/10

Earth Leak — TC(En-En) — PL(Pa-Ea) —

MODE MAX LUALLUE JUDGE| STHT. -

Earth Leak | 0.665mA | PASS TPL(Pa-Ea).

TC{En-En} 0. 680mA FAIL 00 = 2

PL{Pa-Ea} 58.4nA | PASS | ON ACHC . Press to return to the system screen.
TPL{Pa-Ea) | 0.674mA_| FAI 1

Del a11 |[Mode

Measurement data reference screen

List of measurement modes (varies depending on network types)
Patient leakage current
Earth Leak Earth leakage current PL (Pa-Ea) (Patient connection - Earth)
En-Ea Leak Enclosure - Earth leakage current PL-SIPSOP Patient leakage current (SIP/SOP)
Enclosure - Enclosure . .
En-En Leak leakage current PL (F) Patient leakage current (F-type applied part)
. . Patient leakage current
En-Li Leak Enclosure - Line leakage current PL (MP) (Metal accessible part)
. ) Total patient leakage current
Pat.Leak | Patient leakage current | TPL (Pa-Ea) (Patient connection - Earth)
Pat.Leak Il Patient leakage current Il TPL-SIPSOP | Total patient leakage current (SIP/SOP)
Pat.Leak IIl Patient leakage current Ill TPL (F) Total patient leakage current
(F-type applied part)
Total patient leakage current
TC (En-Ea) Touch current (Enclosure - Earth) TPL (MP) (Metal accessible part)
TC (En-En) | Touch current (Enclosure - Enclosure) Pat.Aux. Patient auxiliary current
TC (En-Li) Touch current (Enclosure - Line) Free Free current measurement
NOTE About data unit sorting
e The sort function rearranges data unit numbers in sequence based on the equip-

ment name (1st character (A, B, C, ..., Z,0,1, 2, ..., 9, -), 2nd character, ..., 12th
character), and control number. When a new data unit is added, the data units
are sorted again.

Deleting Saved Data

SaUEd_data re{em:g?m“ :B2 1. Use and to select a data unit to
DATA: 172 CLASS :I  APPLY :B delete.
NAME: ELECTRIC-123
PAGE:  1/1 Ho: 123456789-10 2_ Press TN
DATE= 2010/11710 A confirmation screen appears.
MODE MAX WALUE JUDGE]| STHT.
Earth Leak 0. 665mA PASS o - ik 3 .
TCCEn-En) 0 Ba0ma T EALL « Press BB to delete the selected data unit.
PL{Pa-Ea} 59.4nA | PASS | O N ACGHC
TPL{Pa-Ea)| 0.6V4mh | FAIL | --- To delete two or more data units, repeat steps 1
through 3.
Im) 2 m I

Press L4 to return to the system screen.
Measurement data reference screen Yy

NOTE The initialization screen can be used to delete all saved data.
E— See "7.3 Initializing the Instrument" (p. 121)

sjuswalinses|y 9 Jaydeyn
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6.5 Saving Measurement Conditions (Panel Save Function) (as required)

6.5 Saving Measurement Conditions
(Panel Save Function) (as required)

Up to 30 panels of measurement condition data can be saved in internal memory.
Saved measurement conditions can be read at a later date.
See"7.2 Panel Load(Loading Saved Measurement Conditions)" (p. 120)

The following conditions are saved in a panel.

* Network

* Measurement mode

* Filter ON/OFF

* Grounding class

» Registered equipment name/control number

+ Allowable value (normal condition, fault condition, upper limit value, lower limit value)

* Manual/Auto measurement

* Measurement range

» Target current

» Equipment status (power supply polarity, fault mode, SW status, Other test condition (Other applied volt-
ages), Special test condition (Specific applied voltage), combination of items for automatic measurement)

* Measuring time/measurement delay time for automatic measurement

Saved panels can be initialized.
See"7.3 Initializing the Instrument” (p. 121)
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6.5 Saving Measurement Conditions (Panel Save Function) (as required)

Earth Leakage Current 1. On the measurement screen, press ELlad to dis-

varie PASS [Vitif PASS play the screen for selecting the data to be saved.

355.2uA| 2B3.4uA
[C]

@l & EACHT @l & EACHT
Saves Measurement Data Press to display a screen for selecting panel
{max value) numbers where measurement conditions are saved.
Saves condition setting data =
Return
(Y| Ho data ') Ho data 2. Select a panel number for saving data. (Select a
panel with "No Data" indicated.)
T Ho data T Ho data If a panel is not displayed on the screen, press
to display the page showing the
W) Ho data LUK Ko data desired panel.
Note that if the selected panel already contains
L) No data L) No data data, the existing data will be overwritten by new
data.
L] Ho data LB Ho data o
When a panel number is selected, a panel save =3
Panel Save 1/3 W« [ ret confirmation screen then appears. =
K] + [ret] g
o
<
5
Panel Mo. 1 || Ho. 1 Data 3. Press and enter a panel name. 2
HETHORE  :B2 MODE :TC(En-En) Entering a panel name enables data to be easily @
FILTER : 0N NAME :=ELECTRIC-123 identified when read out later. %
CLASS-APLY:1 -B  No  =123456789-10 If no panel name is entered, the panel is automati- =
HERAS :MAHU RANGE:=AUTO I ianed a nam nsisting of th lected 7
UPPER-NORM: 100. Duf cally assigned a name co" sis |"g of the selecte
UPPER-FAIL:500.0uf panel number followed by "Data
LOMER-HORH:5_000uA (e.9.,"Ho. 1 Data")
EE:ER_FHILfgg;gg”H STAT. : 6 S e See For details of the method of assigning a panel
) e et name:"Registering an Equipment Name/Control
et Number" (p. 50)
Save OK?

L

Press to save the data and return to the previous screen.
Press to return to the previous screen without saving the data.

NOTE If touch current (Enclosure - Line leakage current) and patient leakage current
N conditions are included, allowable values for normal condition do not apply and
UPPER-NORM and LOWER-NORM : (value) are not indicated.
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6.6 Printing Measurement Data (as required)

| 6.6 Printing Measurement Data (as required)

Setting up and connecting a printer

Preparation before Connection

The maximum value, measurement conditions, and other data can be printed when the optional
9442 Printer is connected with the 9444 Connection cable.

Necessary items
* 9442 Printer
* 9443-01 AC Adapter with power cord (for Japan)
* 9443-02 AC Adapter (for EU)
* 1196 Recording paper

To connect the main instrument and printer :
* 9444 Connection Cable

Setting of the 9442 Printer

Change the settings of the software dip switches (DIP SW) to use the 9442 for the

ST5540 or ST5541.

» The 9442 is shipped with the function settings for use with the Hioki 3166 Clamp on power HiT-
ESTER. Before using, always change the settings of the DIP switches.

» For details on the operations and handling of the printer, refer to the operation manual supplied
to the printer.

* For the printer, use the 1196 Recording paper (thermal paper, 10 rolls) or an equivalent.

Procedure

1 = Turn off the power of the 9442,

2. Turn on the power while pressing the ON LINE button. Release the button after a list of the cur-
rent settings starts printing out.

The print out of the current settings is followed by the prompt:
Continue? :Push 'On-line SW'
Write? :Push 'Paper feed SW'

3. Press the ON LINE button to change the settings.
"Dip SW-1" is printed to make a settings for DIP SW 1.

HIOKI ST5540A981-09
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6.6 Printing Measurement Data (as required)

For switches one to eight of the DIP SW1, set the ON/OFF status as shown in the table below.

To set to ON, press the ON LINE button once and to set to OFF, press the FEED button once.

The setting is printed out after the ON LINE or FEED button is pressed to allow to confirm the

new setting. To change the settings, repeat from step 1.

: Use these settings for the HITESTER.
Software DIP SW 1 settings

S",\ﬁ':f“ Function ON (Press ON LINE) OFF (Press FEED)
1 Input method Parallel Serial
2 Printing speed High Low
3 Auto loading Enable Off
4 CR function Carriage return and line feed | Carriage return
5 Setting command Enable Disable
6 Printing density OFF
7 (set to 100%) ON
8 ON

After switch eight is set, the following messages are printed out.

Continue?
Write?

: Push
:Push

'On-line SW'
'Paper feed SW'

Press the ON LINE button and provide the following settings for DIP SW2 and DIP SW3.
Software DIP SW 2 settings

SV,\\l”ct)Ch Function ON (Press ON LINE) OFF (Press FEED)
1 Print mode Normal printing (40 columns) | Condensed printing
(80 columns)
2 User-defined characters back- | Enable Disable
up
3 Character type Ordinary characters Special characters
4 Zero font 0 (]
5 International ON
6 character set ON
7 ON
8 ON
Software DIP SW 3 settings
SmgCh Function ON (Press ON LINE) OFF (Press FEED)
1 Data bit length 8 bits 7 bits
2 Parity permission Without With
3 Parity condition Odd Even
4 Flow control H/W BUSY XON/XOFF
5 Baud rate OFF
6 (19200bps) ON
7 ON
8 OFF

After setting for the switch number 8 of DIP SW 3 is made, press the ON LINE or FEED switch to

complete settings.

The following message is printed out.
Dip SW setting complete!!

sjuswalinses|y 9 Jaydeyn
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6.6 Printing Measurement Data (as required)

Connect the printer

Connect the 9442 Printer to the RS-232C connector of the HITESTER.
Before connection, complete any necessary settings on both the printer(p. 108) and the ST5540 or
ST5541(p. 137).

AWARN’NG To avoid electric shock, turn off the power to all devices before plugging or
——— unplugging any cables or peripherals.

Procedure

1. Turn off the power of the main instrument and printer.

2 = Connect the 9444 Connection Cable between the ST5540 or ST5541 and the printer.

HIOKI ST5540A981-09
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6.6 Printing Measurement Data (as required)

Measurement data (maximum values) can be printed out.

NOTE

» The 9442 Printer (option) is required for printing measurement data.

» The key is displayed during printing.To abort printing, press .
+ Set the interface to "Printer" before printing.
See "7.12 Interface Setting (For Communication and Printing)" (p. 136)

When setting measurement method to Manual

Enclosure-Enclosure

Leakage Currentli

vatde PASS

WEE  PASS

298 . 5uA 194, {1 uA
& o GPTACHE & G ACHIC

=

. 000mA

NETHORK A N
CLASS I Print|

RIC-455 ‘——

B3 5@ Save

Manu ACHDC

ange Ret

Manual measurement screen

J
S

On the measurement screen, press to start printing.

When setting measurement method to Auto

Auto meas result

1/1

Earth Leakage Curren

EXRES

t
NAME:ELECTLIC-123
NO:123456789-10

After automatic measurement ends, press [iglld on the mea-

surement result screen to start printing.

sjuswalinses|y 9 Jaydeyn

FILTER:ON  SH: &--
UALUE FOL COMND CURR JuD G
264. anA ACHC  PASS
356. 1nA RCHC  PASS
266.4nA @, &€ ACHC PASS
356.2nA @0 &Se ACHC  PASS
Frime] [ save Jome [ #o. [N et
Screen dis-

Printing Saved Data

Saved data reference ek :hz 1. Display saved measurement data.

DATA: 172 CLASS =1 APPLY :B (Regardless of where the Print key is pressed in a
HAME: ELECTRIC-123 data unit, all data in the unit is printed.)

PAGE: 171 No: 123456789-10

See "Checking Saved Measurement Data" (p. 104)

MODE

MAx UALLE | JUDGE] STHT.

Earth Leak

TC{En-En)

0.665mA | PASS oo oo
0.680mA | FAIL

PL{Pa-Ea)

59.4nA_ | PASS | ON AGDC

TPL{Pa-Ea}

0.67dmA | FATL | ---

oo [Fond]

Saved measurement data reference screen

' DATE: 2010711710 2

through 2.

4. After printing, press to return to the system

screen.

= Use and to select a data unit to print.

= Press to print the data of the selected data unit.
To print data of two or more units, repeat steps 1

HIOKI ST5540A981-09
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6.6 Printing Measurement Data (as required)

Print example

Date —

Equipment name |

Control number __|

Grounding class and applied part*_
Network —

Measurement mode —

Filter —

Allowable value(Upper limit) —|
Allowable value(Lower limit) ]
Maximum value —
Judgement result —|

Power supply polarity —]
Equipment under test status —

Voltage applied status —

Hllllllllllll

Date 2UlnsO9sin
Mame ELECTRIC-123
Mo, 1 2R458T891 25
Stat (ZLass1l -8
Motwork BZ
Yode TOUCHT
ilter SO
Hlowablel{Ur: i500.0ul
llowablel(loy 25 0ud

ﬁaluﬂ”4Q Zduf
udasment i PASS
laritu EEVEREZE
ConditioniEARTH

Other ConditioniMAPFLY
:15“;:‘"}H

E“‘”

) 1—;-1—,
xlsl

;w1»;3:ﬁ-m*ﬂ
(W} o

o

*Network B1 or B2 only

Description of printed information

Item Explanation Printed item Explanation
Date Date (2002/09/01) -
Name Equipment name (ELECTRIC-123) -
No. Control number (123456789123) -
Stat Grounding class CLASS1 Class-I equipment
CLASS2 Class-Il equipment
INTERNAL Internally powered equipment
Applied part B Type B applied part
(Ne”€2@?1’32 BF Type BF applied part
CF Type CF applied part
Network Network A Network A
B1 Network B1
B2 Network B2
C Network C
D Network D
E Network E
F Network F
G Network G

*When saved data is printed, this item is not printed.
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6.6 Printing Measurement Data (as required)

Item Explanation Printed item Explanation
Mode Measurement EARTH Earth leakage current
mode ENCLOSURE1 Leakage current between enclosure and earth
ENCLOSURE2 Leakage current between enclosure and enclosure
ENCLOSURE3 Leakage current between enclosure and line
PAUXILIARY Patient auxiliary current
PATIENT1 Patient leakage current |
PATIENT2 Patient leakage current Il
PATIENT3 Patient leakage current Ill
TOUCH1 Touch current (Enclosure - Earth)
TOUCH2 Touch current (Enclosure - Enclosure)
TOUCH3 Touch current (Enclosure - Line)
PATIENTP2E Patient leakage current (Patient - Earth)
PATIENTSIPSOP Patient leakage current (SIP/SOP)
PATIENTFTYPE Patient leakage current (F-type applied part)
PATIENTMP Patient leakage current (Metal accessible part)
TPATIENTP2E Total patient leakage current (Patient - Earth)
TPATIENTSIPSOP Total patient leakage current (SIP/SOP)
TPATIENTFTYPE Total patient leakage current (F-type applied part)
TPATIENTMP Total patient leakage current (Metal accessible part)
FREE Free current
Filter Filter Network A
OFF Network with a frequency characteristic
ON Multi-frequency network
Network B1 or Network B2
ON Network with a frequency characteristic
OFF Network with 1 k2 non-inductive resistance only
Network C
ON1_U1 Network compatible with perception/reaction (U1)
ON1_U2 Network compatible with perception/reaction (U2)
ON2_U1 Network compatible with abandonment (U1)
ON2_U3 Network compatible with abandonment (U3)
OFF Human body impedance network
Network D
OFF ‘ Network with 1.5 kQ2 // 0.15 uF
Network E
OFF ‘ Network with 1 kQ
Network F
OFF ‘ Network with 2 kQ
Network G
OFF Network with damp conditions
Current Target current ACDC Alternating current and direct current
DC Direct current
AC Alternating current
ACPeak AC peak
Upper Value | Upper limit value 1.000 mA Upper allowable limit value*

*When saved data is printed, this item is not printed.
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6.6 Printing Measurement Data (as required)

ltem Explanation Printed item Explanation
Lower Value | Lower limit value 50.0 pA Lower allowable limit value*
Max Value Maximum value (259.9 pA) -
Judgement | Judgement result PASS Equal to or less than the allowable value
FAIL Greater than the allowable value
LOW Equal to or less than the Lower limit value.
--- PASS or FAIL is not determined.
Polarity Power supply NORMAL Positive phase
polarity REVERSE Negative phase
NONE None
Condition Equipment under NORMAL Normal condition
test status EARTH Single-fault condition
(disconnection of protective earth conductor)
POWERSOURCE Single-fault condition
(disconnection of one wire in power line)
NAPPLY Single-fault condition
(110% voltage application: positive phase)
RAPPLY Single-fault condition
(110% voltage application: negative phase)
LLINE Single-fault condition (line voltage application : L)
NLINE Single-fault condition (line voltage application : N)
Other Other test condition NAPPLY Single-fault condition (Positive phase applied)
Condition (Oth?tr appl)led RAPPLY Single-fault condition (Negative phase applied)
voltages - — —
NONE Single-fault condition (No application)
Special Special test condi- NAPPLY Single-fault condition (Positive phase applied)
Condition asglr']e(dspc?l(t:zlafiqce) RAPPLY Single-fault condition (Negative phase applied)
ied v
NONE Single-fault condition (No application)
ON S10 ON
S10 S10 status
OFF S10 OFF
ON S12 ON
S12 S12 status
OFF S12 OFF
ON S13 ON
S13 S13 status
OFF S13 OFF

*When saved data is printed, this item is not printed.
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Chapter 7 Instrument System Settings
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System Screen Configuration

s i Pl oo
o
e
o

v

System screen1

1. Mode Setting

For setting the unit of measurement data and setting
the instrument for use as a voltmeter.

See (p. 117)

2. Save Data

For viewing saved measurement data.

See (p. 104)

3. Panel Load

For loading saved measurement condition data.

See (p. 120)

4. Initialize

For system initialization.

See (p. 121)

5. Language

Switches the display language between Japanese
and English.

See (p. 123)

6. Connect/VA Check

For checking power line connection for measure-
ment, input voltage measurement, and current con-
sumption and power consumption of equipment
under test.

See (p. 42)

7. Relay Check

Enables the user to check whether the network relay
works normally.

See (p. 41)

8. Fuse Check

Enables the user to check whether or not the fuse is
blown.

See (p. 124)

9. Self Test

For main instrument operation check.
See (p. 125)

I Indinatiun Unit

System screen2

10. Polarity Change

Enables the user to set power on polarity switching.
See (p. 127)

11. Frequency Range

Enables the user to set the frequency range.

(0.1 Hzto 1M Hz, 15 Hz to 1M Hz)

See (p. 43)

12. Auto Measure

Sets the status of the instrument after completing
automatic measurements.

See

13. Allowable (Lo)

Enables the user to set a lower limit value for all
measurements.

See (p. 133)

14. Indication Unit

Allows the user to set the unit to be displayed.

See

15. Date/Time

For setting date and time.

See (p. 135)

16. Interface

For selecting interface and setting communication
condition.
See (p. 136)

17. Beep
For ON/OFF setting of the beep sound and warning

buzzer for key entry.
See (p. 138)

18. Back Light

For setting backlight constant ON/auto OFF.
See (p. 139)

d

Go between pages.

End

Returns to the initial screen.
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7.1 Setting the Mode (Using the instrument as a voltmeter / measuring protective con-

7.1 Setting the Mode (Using the instrument
as a voltmeter / measuring protective
conductor current)

Hode Setting 1 C
. Press on the initial screen

to display the system screen.
2. Press to display the mode

setting screen.

3. Select a mode.
(The leakage current tester mode is the
default setting.)

Mode setting screen
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7.1 Setting the Mode (Using the instrument as a voltmeter / measuring protective con-

| 7.1.1 To use the instrument as a voltmeter

+"The maximum input voltage is DC 50 VIAC 50 Vrms. Attempting to mea-

AWARN’NG sure voltage in excess of the maximum input could destroy the instru-
ment and result in personal injury or death.

* Ensure that the input does not exceed the maximum input voltage or cur-

rent to avoid instrument damage, short-circuiting and electric shock
resulting from heat building.

NOTE * When the instrument is used as a voltmeter, it does not function as a leakage
current tester.
* The auto range is not available when a 0.1 Hz frequency range setting is

made. Setting the frequency range to 0.1 Hz in voltmeter mode engages the
hold range (500.0 mV range).

1 To equipment under test | The instrument ordinarily operates as an ammeter, but the voltmeter
function can be selected on the mode setting screen.
s“\ ,\ By using the instrument as a voltmeter, it is possible to connect an origi-
oA s nal network if networks A through G do not conform to the required net-
\ Leakage / work configuration.
\\curreng, The instrument can also be used as a general high-frequency voltmeter.

Setting to voltmeter mode results in an open internal network circuit.

Original network circuit The input voltage between terminals T1 and T2 can be measured.

= E .....
)y N “8
i T1 { T2
\\‘,/ N/

2
NS
ST5540, ST5541

(Set to voltmeter mode)

T2 |Becomes a Hi terminal.

T1 |Becomes a Lo terminal.

The CAL key appears when a measurement frequency
from 0.1 Hz is set.

Yoltage measurement — To obtain a more accurate measurement, press the CAL
ACADE key once before starting measurements.
0.1Hz

9 - 8mv Selecting displays the voltmeter mea-

surement screen. The voltage measurement screen starts
— voltmeter measurements. Measurement conditions can be

CAL changed during measurement.
|
0 1

Range | AUTO Jo— Select the measurement range.

Select the target voltage.

Volt l Ret ‘ Press (X328 to return to the mode setting screen.

NOTE When the frequency measurement range is set to 15 Hz to 1 MHz, ACPEAK is
T — displayed as a valid measurement voltage option.
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7.1 Setting the Mode (Using the instrument as a voltmeter / measuring protective con-

| 7.1.2 Measuring protective conductor current

[ PCC HMeter

= Connect the instrument and the equipment under test.
See "3.3 Connecting equipment under test to the instrument" (p. 36)

= Selecting protective conductor ammeter in the mode setting screen opens the protective
conductor current measurement screen.

~

The measurement screen starts measuring protective conductor current.
Measurement conditions can be changed during measurement.

1
2
3. Set the circuit breaker to On.
4

= Press to return to the mode setting screen.

Pee measurement

DC
2 - 8 6 mA G1Il| | Sets the 50 mA range.

Il | Sets the 10 mA range.

Range l]m | 4 ( )

Sets DC current.
o (G0 1N (23 D) D

BB
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Sets AC current.

Sets AC + DC current.

Tl | Sets AC current peak.
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7.2 Panel Load(Loading Saved Measurement Conditions)

7.2 Panel Load(Loading Saved Measure-

ment Conditions)

Measurement conditions saved by using the measurement screen can be loaded (read).
The following lists the saved measurement conditions.

Measurement items/target current mode/network/measurement rangeffilter setting/

allowable value (normal condition, fault condition)/fault condition setting/power supply polarity/
measurement class/applied part condition/equipment name/control number/measurement
items for automatic measurement/measuring time/measurement delay time

1 = Press System on the initial screen to display the system screen.

T
2. e IR

Press Panel Load to display the panel load screen.

The screen shows the keys of saved panel numbers. The protruding black keys can be selected.

Press g g to go between pages.

Press a key showing the panel number
to load. A confirmation screen appears.

Press il to load data.
The read measurement conditions are
shown on the screen.

Press to return to the previous

screen.

NOTE

lost.

If this happens, contact our service center for a battery replacement (at a

Y fsc-LEAK No data
NHo data Ho data
No data XvZ-LEAK
Ho data Ho data
Ho data Ho data
Panel Load  1/3
Panel load screen
Panel Ho. 1 ABC-LEAK
HETHORK  :B2 MODE :TC(En-En)
FILTER  :OM HAHME :ELECTRIC-123
CLASS-APLY:1 -B  Ho  =123456789-10
MEAS :HANU RANGE: AUTO
UPPER-HORM: 100. Ouf
UPPER-FAIL=500.0uf
LOMER-HORM: - - - -
LOMER-FAIL: ---- .
CURR AC+DC  STAT.: @ & e
BE - Eh
Load OK?

Ve

Panel load confirmation screen

* Measurement condition data is saved in the instrument's internal SRAM.
The lithium battery provides power for memory backup. When battery power
becomes depleted, the saved measurement condition data in memory will be

charge). The average service life of the lithium battery is about ten years.

* When the conditions for leakage current between enclosure and line, patient

leakage current Il, or patient leakage current Ill measurements are included,

measurement does not have allowable values in normal condition. Therefore,

the confirmation screen does not display

"UPPER_NORM : (value)."
"LOWER_NORM : (value)."
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7.3 Initializing the Instrument

7.3 Initializing the Instrument

1. Press on the initial screen to display the system screen.
2. Press to display the initialization screen.

3. After an initialization condition is selected, a confirmation screen appears.

Deletes all data including measurement
conditions and measurement data.
The date and time settings are not deleted.

Deletes all saved measurement data. Use
this key when saved measurement data is
no longer necessary.

EE B

Deletes all condition setting data including
saved panels.

Initialization

Perform a system reset.

Delete all the saved data.

Init all setting data.
{ Saved Panels )}

ERE

Initialization screen

~
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7.3 Initializing the Instrument

Perform a system reset.

Do you want to proceed?

Yes Ho

Press to reset the system (Perform system

reset.).
The network select screen is displayed.

Press LN to return to the initialization screen without
executing system initialization.

Delete all the saved data.

Do you want to proceed?

Yes Ho

Ret
Init all setting data.
Do you want to proceed?
Yes Ho

Ret

Press ki3 to delete all saved measurement data. The

initialization screen is displayed.

Press LIl to return to the initialization screen without
executing system initialization.

Press Rkl to delete all saved test condition data
including saved panels. The network select screen is

displayed.

Press LI to return to the initialization screen without
executing system initialization.
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123

7.4 Setting the Display Language

7.4 Setting the Display Language

Language Setting 1. Press on the initial screen

to display the system screen.

« Press to display the lan-

guage setting screen.

Japanese
English 3. Select Japanese or English.

« Press to return to the system screen.

Language setting screen

~
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7.5 Checking Fuses (During Earth leakage current and protective conductor current

7.5 Checking Fuses (During Earth leakage
current and protective conductor cur-
rent measurements: Fuse on the relay

board )

A fuse is inserted in the circuit that measures earth leakage current and protective conductor current on

the relay board.

This section describes how to check the fuse (for measuring earth leakage current and protective con-
ductor current) mounted on the relay board for a blowout.
To check the T2-terminal fuse for a blowout, see Fuse inspection (p. 42)

Fuse Check

Check oK

Check at each power ON operation.

A

Hext

/|
Check every time the power is turned on:

Select or ' to determine whether or

not this check be performed every time the

power is turned on.

4.

Press on the initial screen to

display the system screen.

Press to open the fuse check

screen.

Press to start checking.

"OK" indicates that the check completed success-
fully.

NG indicates that the fuse for the Earth leakage
current or protective conductor current detection
circuit may be blown.

Contact your dealer or Hioki representative.

Press to return to the system screen.

NOTE * The T2-terminal fuse is inserted in the current detection circuit used for
modes other than earth leakage current mode or protective conductor current

mode.

Check such fuses in the pre-work inspection.
* Internal fuses include the power supply fuse. (250 V/200 mA)
Use the VA check function to check the power supply fuse.

See "Fuse inspection (when using modes other than Earth leakage current and protec-
tive conductor current modes: T2-terminal fuse)" (p. 42)

* Do not connect a device under test during a fuse check.

* Supply power via [LINE IN] and turn the circuit breaker On as a fuse check
will otherwise not operate normally. Always confirm this before performing a
fuse check.




125

7.6 Self-Test

7.6 Self-Test

1 = Press on the initial screen to display the system screen.
2 = Press to display the self-test screen.

3 = Select a self-test item.

self Test Checks internal SRAM
RA (Static RAM : read/write memory for data
backup) of the HITESTER.

M2 | Checks the keys.

(B | Checks the LCD panel condition.

B

LED

Checks the beep sound.

-

Ret Checks the LED lamps, warning lamp, and
@b |L.CD panel backlight.
Self-test screen C J

EAH

~

Self Test The screen shows "RAM TEST OK!"

Press to return to the system screen.

O [ D

If the screen shows "RAM TEST NG!", the instrument
is malfunctioning.
Contact your dealer or Hioki representative.

LED
RAM TEST ©OK!I Ret

sbuijjas wa)sAg juswnuasu| /2 Jeydeyn

The screen shows 12 black keys. Press these keys one by
one.

When a key is pressed, it turns white. When all the keys
are pressed one after another, display returns to the self-

test screen.

If a key does not change to white even after repeated
pressing, the key may be malfunctioning. Contact your

dealer or Hioki representative.

Press keys.
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7.6 Self-Test

LCD

Touch screen

The black and white sections alternate on the screen.
Check the screen for any malfunctioning dots.

If there are any malfunctioning dots, the screen is not
functioning normally and you should contact your
dealer or Hioki representative.

After the check, touch any location on the screen to
exit test mode and return to the self-test screen.

Buzzer check

LED

Press to activate the buzzer.

Press to stop the buzzer.

If the buzzer does not sound, the instrument requires
repair. Contact your dealer or Hioki representative.

Press LIz to return to the self-test screen.

1 The DANGER lamp and the LCD backlight flash
alternately. Confirm that all the lamps operate.

If any lamp does not turn on, the instrument requires
repair. Contact your dealer or Hioki representative.

Press L8 to return to the self-test screen.

HIOKI ST5540A981-09
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7.7 Power On Polarity Switching (to keep equipment under test on during polarity

7.7 Power On Polarity Switching
(to keep equipment under test on during

polarity switching) AN

/N\WARNING

NOTE

. en the power on polarity switching function is used, be sure not to
connect the neutral wire on the secondary side of the isolation trans-
former to ground.

* When using an isolation transformer, be sure not to make any connec-
tions to the primary side before making connections to the secondary
side. Otherwise, an electrical shock could result as voltage is output
from the secondary side in some configurations.

Power on polarity switching requires use of an isolation transformer. An error will
be generated and measurements cannot start if an isolation transformer is not
connected.

Connect the isolation transformer

1. Turn off the instrument and set the breaker to Off (Q).

= Connect the power cord to the secondary side of the isolation transformer.
(Do not connect the neutral wire to ground when an isolation transformer is used.)

= Connect the secondary side of the isolation transformer to [LINE IN] on the HITESTER.

= Connect the primary side of the isolation transformer to a commercial power supply.

. Turn on the instrument and set the breaker to On ( | ).

4. Connect the equipment under test to the terminal block on the front panel of the HITESTER.

« Set the instrument breaker to On.

Connection example

~
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7.7 Power On Polarity Switching (to keep equipment under test on during polarity

Setting Power On Polarity Switching

1. Check that the isolation transformer is correctly connected.

2- On the initial screen, press to display the system screen.

Press and set power on polarity switching to On.

3. To go directly to a leakage current test without performing relay check 2, press Ll to continue
to tests.

To perform relay check 2, press .

"Relay check 2" (p. 130) checks relay operation by turning the LINE IN power supply line on and
off.

I
0 s 5

Polarity Change Setting

Indication Unit

System screen Power on polarity switching setting screen

2/2 Ret
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7.7 Power On Polarity Switching (to keep equipment under test on during polarity

NOTE

When using power on polarity switching, a nointerrupted performance check
(power on polarity switching wiring check) is performed automatically at the fol-
lowing times:

* When a leakage current mode is selected (during manual measurement)

» When manual operation is selected on a leakage current mode screen

* When the polarity is changed on a leakage current mode screen

* When "START" is selected on a leakage current mode screen

* During panel load operation

If NG occurs, an error screen appears, check the isolation transformer and
instrument connections.

If OK, the leakage current measurement screen appears.
Start measurements.
See "6.3 Measurement examples" (p. 83)

If NG, press J to return to the leakage current mode selection screen to
check connections again.

Performs nointerrup-check.

Cannot be changed.
Check connection.

Yes

Error screen

~
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7.7 Power On Polarity Switching (to keep equipment under test on during polarity

Relay check 2

AWARN’NG Do not connect the power cord to the terminal block on the rear panel.
T — Since turning the relay On supplies power from front terminal block and

the outlet, a power cord connection to the rear terminal block can cause
electric shock.

NOTE * Perform a check without connecting equipment under test.

* When the impedance value is 0 or OVER FLOW and the relay is Off, the fuse
in the instrument might have blown.
Performing a fuse check may lead to recovery. (p. 124)
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7.7 Power On Polarity Switching (to keep equipment under test on during polarity

Relay Check 2

Relay ON/OFF

2 OFF 5

Ret

Relay check 2 ON/OFF setting screen.

SRS

ENL

Required items : A device measuring impedance
(for example, a tester)

Set the instrument circuit breaker to On.
Set the ON/OFF relay to .

Use a tester or other measuring instrument to
measure the impedance value between the T1
terminal and the L terminal on the terminal block
on the rear panel of this instrument.

Make sure that the impedance value is approxi-
mately 102 kQ.

Set the ON/OFF relay to .

Like step 2, use a tester or other measuring
instrument to measure the impedance value
between the T1 terminal and the L terminal on the
terminal block on the rear panel of this instru-
ment.

Make sure that the impedance value is o or
OVER FLOW.

~
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7.8 Auto Measure Setting (set instrument status)

7.8 Auto Measure Setting
(set instrument status)

When setting “Last Measurement State”

Auto Measure Setting

After Measurement State

E Last Measurement State

Hormal State

Ret

Screen for Auto Measurement Setting

When setting “Normal State”

Auto Measure Setting

After Measurement State

Last Measurement State
Hormal State

Ret

Screen for Auto Measurement Setting

When setting Auto Measure Setting is "Last Measurement
State"(default), the instrument stores the final state (fault

condition etc.).

Example:
If disconnection of one wire in the power cord is the final

test item of the automatic measurement, no power is sup-
plied to the device under test after the completion of an
automatic measurement.

When Auto Measure Setting is "Normal State", the final
state (fault condition, etc.) in an automatic measurement is
not stored and the device under test is automatically sup-
plied with power. (It is returned to normal condition)
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7.9 Setting Lower Limit Values (factor)

7.9 Setting Lower Limit Values (factor)

Allowable{lo) Jetting 1 Press on the initial screen to

display the system screen.

3 Lover = Upper * % 2. Press to display the beep
111 Lower sound setting screen.

OH/OFF

ON 3 Enter a numeric value by using numeric keys
(I through ).
Measurement range

4 g

Lower limit value: 5% to 99%
0] K= % (D

To correct an input error, press the Clear
() key, then reenter the input.

4 « Press to return to the system screen.

NOTE The lower limit value set here affects the lower limit value in all measurement
- modes.
It also changes lower limit values set for specific measurement modes.
Refer to "Turning lower limit values on and off for specific leakage current mea-
surements” (p. 63) for details regarding lower limit values set in specific modes.

~
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7.10 Setting Indication Unit

7.10 Setting Indication Unit

In LC Meter mode, the unit of measurement data can be set.
Leakage current standards specify current criteria in "mA." When "mA" is selected, measurement values in
"uA" are converted to "mA" values for easy judgement of test results.

Indication Unit Setting 1. Select the unit of measurement data indication.

Automatically selects the unit of measure-
AUTO |ment data according to the measurement
E] AUTO range. (default setting).

o Sets the unit of measurement data to "mA"

mA in all ranges. (Display resolution is 0.01 mA
for the 50 mA range, and 0.001 mA for all
other ranges.)

& J

Ret
2 = Press to return to the system screen.
NOTE Range of indication in all ranges when "mA" is the selected unit:
T — See "Ammeter mode/unit of indication : mA (HOLD) range of indication" (p. 57)

About allowable value judgement

When the unit of indication is fixed to "mA," a FAIL judgement may result even if
the measurement value and allowable value are the same. This is because inter-
nally retained data contains low-order digits even if the unit is fixed to "mA," with
judgement made using the values having low-order digits.
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7.11 Setting Date and Time

7.11 Setting Date and Time

Press on the initial screen to display the system screen.

2. Press to display the date/time setting screen.
3. Set the date and time.

From left to right, the displayed setting keys are assigned to year, month, day, hours, and minutes.

Press to return to the system screen.

Time and Date Setting

201011711 09 : 50
Increments the numeric value.

Decrements the numeric value. J/

=
o
g

Date/time setting screen

NOTE  The entered setting becomes effective when is pressed.
- « Each key only changes the corresponding setting item; it does not change the
left item.

For example, incrementing the minutes setting from 10:59 results in 10:00.
* When the date/time setting screen appears, the clock stops at the displayed

time. Note that pressing without pressing or does not make
the displayed clock indication effective, but restores the original clock setting.
» The clock is accurate within about 4 minutes per month.
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7.12 Interface Setting (For Communication and Printing)

7.12 Interface Setting
(For Communication and Printing)

1. Press on the initial screen to display the system screen.
2 = Press to display the interface setting screen.

3. Select an interface.

Interface Setting

E use
RS-232C
Printer

Sets the interface connection destination to
USB.

Sets the interface connection destination to
RS-232C.

Sets the interface connection destination to
Printer.

EEE

Interface setting screen

NOTE

BN

The interface is set to USB by default.

Interface Setting

E use
RS-232C
Printer

The communication condition is fixed.

See For details of the method of using the interfaceAF
"Chapter 8 Controlling the Instrument From a Computer
(RS-232C, USB interface)" (p. 141)

Press to return to the system screen.

HIOKI ST5540A981-09
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7.12 Interface Setting (For Communication and Printing)

Interface Setting The communication condition is fixed.

USH For details of the method of using the interface:
See "Chapter 8 Controlling the Instrument From a Computer
(RS-232C, USB interface)" (p. 141)

RS-232C
Printer Press to return to the system screen.

Ret
3
Interface Setting Da}ta can be printed by connecting the optional 944.2
Printer to the RS-232C port on the rear panel of the main
instrument. When the printer is connected, RS-232C or
sk USB cannot be used to communicate with a PC.
R5-232C See "Setting up and connecting a printer" (p. 108)

~

i It
@ Printer Len Press to return to the system screen.

Ret

Selection of printing items

Date ON Pressing displays a list of printing items for selec-

tion.

sbuijjas wa)sAg juswnuasu| /2 Jeydeyn

Hame ON < It may not be necessary to print some items in repeated
(0N | inting. il to cancel the printin
O — OFF printing. In such cases, press- p g
Number - of selected items.
OH — OFF L. .
Class To show setting items not displayed on the screen, press
Hetwork 0N — or . Set each item on the screen.

Printing items 1/4 \I]

NOTE The following printing items can be set to ON or OFF.

T Date of measurement, equipment name, control number, class, network, mea-
surement mode, filter setting, target current, upper limit value,lower limit value,
maximum value, judgement result, power supply polarity, and fault condition,
Applied status, SW.

All items are turned ON for printing by default.

HIOKI ST5540A981-09
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7.13 Setting the Beep Sound

7.13 Setting the Beep Sound

1.

= Enter beep sound settings.

AN WIN

= Press to return to the system screen.

rSetting beep sound for key entry

Generates a beep sound when key
RLE | cntry is made.

Disables the beep sound for key

Wil | ontry.

[Setting beep sound for allowable value |

Press on the initial screen to display the system screen.
» Press to display the beep sound setting screen.

judgement

Beep sound setting screen ’/
Beeper Sounds Setting l/

110% voltage output
Output terminal T2

Ret

] {
Setting beep sound for voltage output

at terminal T2

Generates a beep sound when a
LN |dangerously high voltage is applied

to terminal T2.

Disables the beep sound for a haz-
Ll |ardous voltage warning for terminal

T2.

Key input
Judgement [oFF g

Generates a beep sound when the
measurement value is within the

allowable value.

Generates a beep sound when the
measurement value exceeds the
allowable value.

o |

Disables the beep sound for allow-

Uil | able value judgement.

. )

Setting beep sound for voltage output\
at terminal T3

(in 110% voltage output mode)
Generates a beep sound when a

LLE dangerously high voltage is applied
to terminal T3.
T Disables the beep sound for a haz-

ardous voltage warning for terminal
T3.

NOTE Dangerous voltage may be applied to

terminal T3 only when network B is selected.

J
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7.14 Setting the Backlight

7.14 Setting the Backlight

The backlight of the LCD panel on the front panel can be set to Constant ON or Auto OFF.

When a PC is connected for measurement control and the instrument display is not used, the backlight is
turned off to prolong the service life of LCD parts and save energy.

(Backlight service life expectancy : Approx. 10,000 hours, as estimated by the manufacturer)

1 « Press on the initial screen to display the system screen.
2. Press to display the backlight setting screen.

3. Set the backlight control mode.

Backlight control
Keeps the backlight turned on at all times.

Automatically turns off the backlight after a

preset time. 1 | Constant ON
fAuto OFF

~

Backlight setting screen

NOTE When the backlight control mode is set to “Auto OFF,” the DANGER lamp will
T — blink while the backlight is off.
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7.14 Setting the Backlight

Backlight control Press to return to the system screen.

The backlight has been set to "Constant ON" by default.

E Constant ON
fluto OFF

Ret
Backlight control Set a desired time for the backlight auto OFF function.
(1 to 30 min. (in 1 min. increments))
Increments the numeric value.
Constant OH
@ futo OFF Decrements the numeric value.
Wait time[ ¥ | 1Min
. Press to return to the system screen.
et
NOTE When the preset time elapses from the last key operation, the backlight auto-

matically turns off. The backlight turns on again when the panel surface is
touched. When keys are not operated for the preset time, the backlight turns
off again.

When off, the DANGER lamp will go on every few seconds to indicate that the
instrument is on.

HIOKI ST5540A981-09
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Chapter 8

This chapter contains information relating to the RS-232C and USB interfaces, and uses the fol-
lowing symbols to identify which information is relevant to each interface.
Sections without these symbols pertain to both interfaces.

. RS-232C only
: USB only

==

Before Use

+ Always be sure to secure the RS-232C cable to the interface connector
by tightening up the fixing screws.
* Be sure to input commands with data in the designated format.

The customer needs the following cable to connect the instrument.
USB CABLE: (USB B connector to USB A connector)

Overview and Features

» All functions except for the power switch and self-test functions can be
controlled via RS-232C/USB.
* The instrument can be reset.

(e0ep8IUI SN 'OZEZ-SY)
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NOTE This USB interface provides communications capability only and no storage
I capacity.
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8.1 ST5540/ST5541 Remote Interface Overview (USB connection)

8.1 ST5540/ST5541 Remote Interface Over-
view (USB connection)

Figure 1 shows a block diagram of the ST5540/ST5541 remote interface.

ST5540/ST5541 Personal Computer (PC)
Communication terminal
Central processing unit (CPU) software or application software
< Baud rgtem :96QObps (fixed) - Virtual COM
Data bit : 8bit (fixed) .
Parity - none (fixed) ((Virtual RS-232C) port
Stop bit 1 (fixed)
RS-232 Flow control :none (fixed) USB < RS-232
compatibility signal conversion application
USB < RS-232 USB device driver
conversion device
USB signal USB signal
USB B connector USB A connector
USB cable

Figure 1: Overview block diagram of the remote interface

Operating
principle

Communication between a personal computer and the is virtual RS-232 serial
communication. While the USB interface is installed as the transmission route,

actual communication uses RS-232.

It is necessary to issue RS-232 commands via the virtual COM port.
When RS-232 commands are issued to the virtual COM port, commands are

sent

Sending a command

to the in the following order. (For the receipt of data, the order is reversed.)

(PC internal) Virtual COM port 4
(Communication signal via RS-232)

(PC internal) USB < RS-232 data conversion
USB Receiving data

(internal) USB < RS-232 conversion device
(internal) CPU(Communication signal via RS-232)
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8.2 Connect and be sure to tighten the screws on the connector

8.2 Connect and be sure to tighten
the screws on the connector

A\

/N\WARNING

* Always turn both devices OFF when connecting and disconnecting an
interface connector. Otherwise, an electric shock accident may occur.

* To avoid damage to the instrument, do not short-circuit the terminal and
do not input voltage to the terminal.

/\CAUTION

* Use a common ground for both the instrument and the computer. Using differ-
ent ground circuits will result in a potential difference between the instrument's

ground and the computer's ground. If the communications cable is connected
while such a potential difference exists, it may result in equipment malfunction
or failure.
» Before connecting or disconnecting any the communications cable, always
turn off the instrument and the computer. Failure to do so could result in
equipment malfunction or damage.
» After connecting the communications cable, tighten the screws on the con-
nector securely. Failure to secure the connector could result in equipment

malfunction or damage.

RS-232C connector

30

0000
6789

D-sub 9Pin male connector

Connect the RS-232C cable.

To connect the HITESTER to the controller
(DTE), use a crossing cable compatible with the
connectors on both the HITESTER and the con-

. troller.
with M2.6 set screws
The 1/0O connector is designed for the terminal (DTE).
The HITESTER uses pins Nos. 2, 3, and 5. All other pins are not used.
Pin Functions CCITT EIA JIS Signal
No. Name
Circuit Code | Code
No. Addr. | Addr.
1 Not used
2 Receive Data Receive Data 104 BB RD RxD
3 Send Data Send Data 103 BA SD TxD
4 Data Terminal Data Terminal
Ready Ready 108/2 CD ER DTR
5 Signal Ground Signal Ground 102 AB SG GND
6 Not used
7 Request to Send | Request to Send 105 CA RS RTS
8 Clear to Send Clear to Send 106 CB CS CTS
9 Not used

(90BpBUI gSN 'OZET-SY)
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8.2 Connect and be sure to tighten the screws on the connector

When connecting the HITESTER and PC/AT (DOS/V)

Use a crossing cable comprising two D-sub 9Pin female connectors.
Cross connection

D-sub 9pin female D-sub 9pin female
ST5540/ST5541 PC/AT
Pin No. Pin No.
DCD 1 1 DCD | Recommended cable:
RxD 2 2 RxD
TxD 3 3 Tx0 | HIOKI
DTR 4 4 DTR 9637 RS-232C
GND 5 5 GND CABLE (1.8 m)
DSR 6 6 DSR
RTS 7 7 RTS
CTS 8 8 CTS
9 9
Connecting a USB Cable

Install a USB driver in the PC before connecting a USB cable.
See "Installation and operation procedures” (p. 145)

After installing the USB driver and connecting the PC as shown in the figure, a
virtual RS-232C COM port is automatically allocated to the USB port.

Figure 2 Connecting a cable for data communication

NOTE RS communications cannot occur simultaneously with USB communications.
o Do not connect both an RS cable and a USB cable.
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8.2 Connect and be sure to tighten the screws on the connector

Installation and operation procedures

Operating The instrument can be used with a personal computer that runs Windows 98 SE/
environment ME/2000/XP/Vista and is also provided with a CD-ROM drive and USB port.

1 = Make sure your computer supports the operating environment of the instrument
before inserting the supplied CD-R in the CD-ROM drive.

2. Execute [Prolific_Driverinstaller.exe] on the supplied CD-ROM.
Follow the instructions that appear on the screen to complete the installation.

3. Turn on the ST5540/ST5541 and connect it to the computer using an optional
USB cable. A COM port is automatically assigned to the USB port.

NOTE The COM port number assigned to the USB port depends on the computer.

Steps for confirming
COM port number

1. Open Device Manager.

For Windows Vista

[Control panel] -> [System and Maintenance] -> [System] -> [Device Manager]
For Windows 2000/XP

[Control panel] -> [System] -> [Hardware] -> [Device Manager]

For Windows 98 SE/ME

[Control panel] -> [System] -> [Device Manager]

2. The X in “Prolific USB-to-Serial CommPort (COMX)” indicates the COM port
number.

(90BpBUI gSN 'OZET-SY)
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8.2 Connect and be sure to tighten the screws on the connector

Specifications of RS-232C

Transfer system

Baud rate
Data length
Parity

Stop bit

Message terminator
(delimiter)

Flow control

Electrical characteristic

Connector

Communication : Full duplex
Synchronization : Start-stop synchronization

9600 bps

8 bits

None

1 bit

Receiving data : CR+LF, CR

Sending data : CR+LF

None

Input voltage levels 5t015V  :ON
-15to-5V :OFF

5to9V :ON
9to-5V :OFF

Output voltage levels

RS-232C Interface Connector Pin Assignments

(D-sub miniature 9Pin male connector with M2.6 set screws)
The connector is for terminal (DTE).

Recommended cable:

» 9637 RS-232C cable (for PC/AT machines)

* 9638 RS-232C cable (for PC98 series)

See "8.2 Connect and be sure to tighten the screws on the connector” (p. 143)

Specifications of USB

Transfer system

Baud rate
Data length
Parity

Stop bit

Message terminator

Flow control

Communication
Synchronization

9600 bps
8 bits

: Full duplex
: Start-stop synchronization

None
1 bit

: CR+LF, CR
: CR+LF

Receiving data
Sending data

None
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8.3 Setting Communication Conditions on the HITESTER

8.3 Setting Communication Conditions on
the HITESTER

Setup Procedure

Display screen

Refer 10"7.12 Interface Setting (For Communication and Printing)" (p. 136) to

perform [RS-232C] or [USB] setup.

During communications, the instrument is in remote status and Bl is avail-

able to cancel remote status.

Press this key to return to normal status (local status).

Network B2

Class I - B

Earth Leakage Current

Touch Current{Enclosure-Earth}

Touch Current{Enclosure-Enclosure}

System

174 LOCAL

(90BpBUI gSN 'OZET-SY)
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8.4 Command Message Description

8.4 Command Message Description

Various messages are supported in order to control the HITESTER
through the interface.
Messages are divided into program messages, which are sent to the HiT-
ESTER from the PC, and response messages, which are sent to the PC
from the HITESTER.

Program messages

!

ST5540 or ST5541

Response messages
The message system has the following hierarchy.

Command messages
Program messages 4|
Messages { Query messages

Response messages

Message Format

Program Program messages can be divided into either command messages or
Message query messages.

» Command Message
Orders for controls of the instrument, such as for making measurement
condition settings or for reset or the like.

Example : EQUIPMENT CLASS1

Header portion Space Data portion

(command for setting the grounding class of equipment under test)
* Query Message
Orders for responses relating to results of operation, results of mea-
surement, or the state of device settings.

Example : EQUIPMENT?

Header portion Question mark
(command for querying the grounding class of equipment under test)

Response After a query message has been received, a response message is pro-
messages duced the moment that its syntax has been checked. '
Whether or not headers are prefixed to response messages is set by the
"HEADer" command.
Header ON :EQUIPMENT CLASS1

Header OFF CLASS1
(grounding class of equipment under test is set to Class 1)

After power-on, Header OFF is selected as a default setting.
If an error occurs when the query message is received, the query does
not produce response message.




Command
Syntax

Headers

149

8.4 Command Message Description

The names of commands for the HITESTER are as far as possible mne-
monic. Furthermore, all commands have a long form, and an abbreviated
short form.

In command references in this manual, the short form is written in upper
case letters, and then this is continued in lower case letters so as to con-
stitute the long form.

Either of these forms will be accepted during operation, but intermediate
forms will not be accepted. Further, during operation both lower case let-
ters and upper case letters will be accepted without distinction.

:NETWork OK (long form)
:NETW OK (short form)
:NETWO  Error

:NET Error

The response messages from the instrument are returned in long form and in
capital letters.

It is essential to prefix headers to program messages.

(1) Command program headers

There are three types of command : simple commands, compound com-
mands, and standard commands.

+ Simple command header
This header is a sequence of letters and digits.
:HEADer

* Compound command header
This header is made up from a plurality of simple command type head-

ers marked off by colons ":
:CONFigure:POLarity

+ Standard command header
This header begins with an asterisk "*", and continues with a standard
command stipulated by IEEE 488.2.
*CLS

(2) Query program headers

These are for commands used for interrogating the instrument about the
results of operations, about measured values, or about the current states
of settings for the instrument. As shown by the following examples, they
can be recognized as queries by a question mark "?" appearing after the
program header.

:MEASure?
:MEASure:MAXimum?

(90BpBUI gSN 'OZET-SY)
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8.4 Command Message Description

Message The HITESTER supports the following message terminators.
Terminators

« CR

* CR+LF

The following response message terminators can be selected depending
on the interface setting.

* CRand LF

« For details of the method of setting an interface :
See "7.12 Interface Setting (For Communication and Printing)" (p. 136)

Separators

(1) Message unit separator
A semicolon "; " is used as a message unit separator when it is desired to

4

set out several messages on a single line.

:NETWork A*IDN?

When messages are combined in this way, if a syntax error occurs, all
subsequent messages up to the next terminator will be ignored.

(2) Header separator
In a message which has a header and data, a space " " is used as the

header separator to separate the header from the data.

:NETWor@]A

(3) Data separator
If a message has several data items, commas are required as data sepa-

rators for separating these data items from one another.

:CONFigure:COMParator +l.OOOE—3I+5.000E—3
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8.4 Command Message Description

Data Formats The main instrument uses character string data and decimal numeric
data, and the type used varies according to the command in question.

(1) Character data
Character string data must always begin with an alphabetic character,
and the following characters can be either alphabetic characters or
numerals. Although in character data either upper case letters or lower
case letters are accepted, response messages output by the main instru-
ment are always in upper case letters.

:CONFigure:CONDition |[NORMal

(2) Decimal data
The numeric data values are all represented in decimal, in three formats
identified as NR1, NR2 and NR3, and each of these can appear as either
a signed number or an unsigned number. Unsigned numbers are taken
as positive.
Further, if the accuracy of a numerical value exceeds the range with
which the main instrument can deal, it is rounded off. (5 and above is
rounded up; 4 and below is rounded down).
« NR1 integer data(examples: +12, -23, 34)
« NR2 fixed point numbers(examples: +1.23, -23.45, 3.456)
+ NR3 floating point numbers(examples: +1.0E-2, -2.3E+4)

The term "NRf format" includes all these three formats.

A format is specified for each command used by the instrument.

- If data overflow occurs : +9.999E+09

- If data negative overflow occurs : =9.999E+09

- If the data displayed by the main instrument is "less than XX," the larg-
est value that is less than the numeric value of the data is returned.
(Example)

"+001.0E-06" data is indicated as "_1.0 pA."

is not displayed

Display: Less than 40 pA By
Data: +39.99E-06 »

« If the measurement value is not fixed due to Auto range mode, %
+9.999E+10 will be displayed. [9)

* When instrument data is less than 4 digits, the digit without data is returned as
0." @
(Example) 5
5]

oy

8
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8.4 Command Message Description

Abbreviation of
Compound
Commands

When several compound commands have a common head portion, for
example : CONFigure:CONDition and :CONFigure:POLarity,
then, when and only when writing them directly following on from one
another, this common portion (: CONFigure: in this example) can be
omitted from each command.

This common portion is called "the current path", by analogy with the
general concept of the current directory in the directory structure of UNIX
or MS-DOS, and until it is cleared the analysis of following commands is
performed by deeming them to be preceded by the current path which
has been curtailed in the interests of brevity. This manner of using the
current path is shown in the following example :

Normal expression
:CONFigure:CONDition NORMal; :CONFigure:POLarity NORMal

Abbreviated expression
:CONFigure:CONDition NORMal;POLarity NORMal

+
This becomes the current path, and can be curtailed from the following
messages.

The current path is cleared when the power is turned on, when a colon
":" appears at the start of a command, and when a message terminator
is detected.

Messages of standard command form can be executed without relation to

the current path. Further, they have no effect upon the current path.

It is not necessary to prefix a colon ":" at the start of headers of simple
commands and compound commands.However, in order to prevent con-
fusion with abbreviated forms and mistakes in operation, it is recom-
mended practice always to prefix ":" to headers.

On the HITESTER, the current paths are as follows (common in RS-232C
and USB).

:CONFigure:

:CONFigure:WTIMe:

:EQUipment:

:SYSTem:

:SYSTem:BEEPer:
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8.4 Command Message Description

Output Queue and Input Buffer

Output Queue

Input Buffer

NOTE

Response messages accumulate in the output queue and are read out as
data and cleared by the controller. The output queue is also cleared in
the following circumstances :

« When the power is turned off and turned on again.

The HITESTER has an output queue of 1k byte capacity. If the response
messages overflow this limit of 1k byte, a query error is generated, and
the output queue is cleared.

The HITESTER has an input buffer of 1k byte capacity.
The RS-232C and USB does not accept data in excess of 1k bytes.

The length of a single command should be less than 1k bytes.

(90BpBUI gSN 'OZET-SY)
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8.4 Command Message Description

Event Registers

Standard event status register (SESR)

The standard event status register is an 8-bit register.

RS-232C can read this register to learn instrument status.

The standard event status register is cleared in the following situations:
+ When a *CLS command is received.

« When an *ESR? query is received.

* When the instrument is powered on.

Standard event status enable register (SESR)

Bit 7

PON

Power on flag.
When the power is turned on, or on recovery from a power cut, this bit is set
to 1.

Bit 6

User request.
Unused

Bit 5

CME

Command error. (The command to the message terminator is ignored.)
When a command which has been received contains a syntactic or semantic
error, this bit is set to 1.

» There is a mistake in a program header.

» The number of data parameters is wrong.

» The format of the parameters is wrong.

» Unsupported commands are received.

Bit 4

EXE

Execution error.

When for some reason a command which has been received cannot be ex-
ecuted, this bit is set to 1.

* The designated data value is outside the set range.

» The designated data value is not acceptable.

» Some other function is being performed

Bit 3

DDE

Device dependent error.

When a command cannot be executed due to some cause other than a com-

mand error, a query error, or an execution error, this bit is set to 1.

» Execution is impossible due to an abnormality inside the main instrument.

» The result of the pre-check (to prevent ground faults) for touch current
(Enclosure - Line) or leakage-current measurement between the enclo-
sure and the line is N.G.

* When abnormally terminated in automatic mode.

* When polarity switching is set as power on method and a power on check
ends in an error (NG)

Bit 2

QYE

Query error. (output queue is cleared)

This bit is set to 1 when a query error is detected by the output queue control.
* When the data overflows the output queue.

* When data in the output queue has been lost.

Bit 1

RQC

(Communication error flag for RS-232C.)

Bit 0

OPC

Operation terminated.
* Unused
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8.5 Initialization Items

Event status registers specific to the HITESTER (ESRO0)

An event status register has been provided to manage instrument events.

The event status registers are each 8-bit registers.
It is possible to determine the status of the instrument by reading these regis-

ters.

The data in event status register 0 is cleared under the following conditions.
« Whena *CLS" command is received.

« When an : ESRO? query (for event status register 0) is received.
When the instrument is powered on.

Event Status Register 0 (ESRO0)

Bit 7 Not used

Bit 6 ERROR | Judgment Judgment fail

Bit 5 LOW When the maximum value goes below the lower

limit value

Bit 4 TEST In automatic measurement

Bit 3 MEAS Performing measurement under each condition

Bit 2 T-FAIL | Total failure(Automatic measurement only)

Bit 1 FAIL Failure

Bit 0 PASS Pass

8.5 Initialization Items
Initialization method Power on *RST *CLS

ltem command | command
Device specific functions (ranges etc.) % o %
Output queue o % <
Input buffer o % %
Event registers 01 % 0o
Current path o % %
Headers on/off o o «

*1 Except the PON bit (bit 7).
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8.6 Message Reference

I 8.6 Message Reference

NOTE * Any typographical mistakes in the message will result in a command error.
* Asterisk (*) indicates data applies only to ST5540.

Common Messages

Messages Explanation pF;gfe
*CLS Clears event registers and status byte registers (p. 165)
*ESR? Queries the event status register (p. 165)
*TDN? Queries the equipment ID (p. 165)
*RST Restores the default settings (factor settings) (p. 166)
*TST? Queries the self-test and result (p- 166)

Messages Specific to the HITESTER

Setting of the equipment under test

Messages Explanation ngg
:EQUipment Sets the grounding class of equipment under test (p- 208)
:EQUipment? Queries the grounding class of equipment under test (p. 208)
:EQUipment Sets the equipment name/control number of equipment under (p. 209)
:IDENtity test
:EQUipment Queries the equipment name/control number of equipment (p- 209)
:IDENtity? under test

* :EQUipment Sets the applied part of equipment under test (p. 209)
: TYPE (Network B1, B2 only)
* :EQUipment Queries the applied part of equipment under test (p- 209)

< TYPE? (Network B1, B2 only)
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8.6 Message Reference

Network
Messages Explanation Ref page
:NETWork Sets the network (p. 225)
:NETWork? Queries the network (p. 225)
Measurement mode
Messages Explanation Ref page
:MODE Sets the measurement mode (p. 223)
:MODE? Queries the measurement mode (p. 223)
Measurement method
Messages Explanation Ref page
:CONFigure:AUTO Sets the measurement method (automatic/manual) (p. 169)
:CONFigure Queries the measurement method (automatic/manual) (p. 169)
:AUTO?
Measurement items
Messages Explanation Ref page
:APPLy Sets the voltage application ON/OFF (p. 167)
:APPLy? Queries the voltage application ON/OFF (p. 167)
:CALibration Executes calibration (p. 168)
:CONFigure Sets the allowable value(upper limit) (p. 180)
:COMParator
:CONFigure Queries the allowable value(upper limit) (p. 180)
:COMParator?
* :CONFigure Sets the allowable value (p. 186)
:COMParator :AC (upper limit:when making AC measurements)
* :CONFigure Queries the allowable value (p. 186)
:COMParator:AC? (upper limit:when making AC measurements)
* :CONFigure Sets the allowable value (p. 187)
:COMParator:DC (upper limit:when making DC measurements)
* :CONFigure Queries the allowable value (p. 187)
:COMParator:DC? (upper limit:when making DC measurements)
:CONFigure Sets the allowable value (lower limit) On/Off (p. 188)

:COMParator:LOWer
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8.6 Message Reference

Messages Explanation Ref page
:CONFigure Queries the allowable value (lower limit) On/Off (p. 188)
:COMParator:LOWer?

:CONFigure:COMPara- Sets the allowable value (p. 189)
tor:LOWerAC (lower limit: during AC measurements) On/Off.
:CONFigure:COMPara- Queries the allowable value (p. 189)
tor:LOWerAC? (lower limit: during AC measurements) On/Off.
:CONFigure:COMPara- Sets the allowable value (p. 190)
tor:LOWerDC (lower limit: during DC measurements) On/Off.
:CONFigure:COMPara- Queries the allowable value (p. 190)
tor:LOWerDC? (lower limit: during DC measurements) On/Off.
:CONFigure:CURRent Sets the target current (p. 192)
:CONFigure:CURRent? Queries the target current (p. 192)
:CONFigure:FILTer Sets the measurement network filter (p. 193)
:CONFigure:FILTer? Queries the measurement network filter (p. 193)
:CONFigure:RANGe Sets the current range (p. 199)
:CONFigure:RANGe? Queries the current range (p. 199)
* :CONFigure:TERMinal Sets the patient leakage current: Patient - earth, (p- 201)

total patient leakage current: Patient - earth mea-
surement terminal.

* :CONFigure:TERMi- Queries the patient leakage current: Patient - earth, (p. 204)

nal? total patient leakage current: Patient - earth mea-
surement terminal.

:LINE Sets the application line for Touch current (Enclo- (p. 211)
sure - Line), Enclosure - Line leakage current mea-
surement

:LINE? Queries the application line for Touch current (p. 211)
(Enclosure - Line), Enclosure - Line leakage current
measurement

:MAXimum:CLEar Clears the maximum value (p. 211)

Manual measurement

Messages Explanation Ref page
:CONFigure Sets the status of equipment under test in manual measure- (p. 191)
:CONDition ment
:CONFigure Queries the status of equipment under test in manual mea- (p. 191)
:CONDition? surement
:CONFigure Sets the power supply polarity in manual measurement (p. 198)
:POLarity
:CONFigure Queries the power supply polarity in manual measurement (p. 198)
:POLarity?

* :CONFigure Other manual measurements : Sets the application of 110% (p. 194)

-OTHer of rated voltage
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8.6 Message Reference

Messages Explanation Ref page
:CONFigure Other manual measurements : Queries the application of (p. 194)
:OTHer? 110% of rated voltage
:CONFigure Specific manual measurements : Sets the application of 110% (p. 199)
:SPECial of rated voltage
:CONFigure Specific manual measurements : Queries the application of (p. 199)
:SPECial? 110% of rated voltage
:CONFigure Sets the Switch (p. 201)
:SWITch
:CONFigure Queries the Switch (p. 201)
:SWITch?

Automatic measurement

Messages Explanation Ref page

:AMC? Queries the automatic measurement completion (p. 167)
:CONFigure Sets the type of automatic measurement (p. 169)
:AUTO:KIND
:CONFigure Queries the type of automatic measurement (p. 169)
:AUTO:KIND?
:CONFigure:MTIMe Sets the measuring time of automatic measurement (p. 193)
:CONFigure:MTIMe? Queries the measuring time of automatic measurement (p. 193)
:CONFigure Sets the wait time for switching operation in automatic (p. 205)
WTIMe:ETC measurement (delay c)
:CONFigure:WTIMe Queries the wait time for switching operation in auto- (p. 205)
SETC? matic measurement (delay c)
:CONFigure Sets the wait time for switching operation in automatic (p. 206)
WTIMe: LINE measurement (delay a)
:CONFigure:WTIMe Queries the wait time for switching operation in auto- (p. 206)
:L,INE? matic measurement (delay a)
:CONFigure:WTIMe: PO Sets the wait time for switching operation in automatic (p. 207)
Larity measurement (delay b2)
:CONFigure:WTIMe Queries the wait time for switching operation in auto- (p. 207)
:POLarity? matic measurement (delay b2)
:CONFigure:WTIMe Sets the wait time for switching automatic measure- (p. 207)
:POLarity0 ment (delay b1)
:CONFigure Queries the wait time for switching automatic measure- (p. 207)
:WTIMe:POLarity0? ment (delay b1)
:STARL Starts automatic measurement (p. 226)
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8.6 Message Reference

:VOLTage :RANGe?

Messages Explanation Ref page
:STOP Stops automatic measurement (p. 226)
Measurement data
Messages Explanation Ref page
:MEASure? Queries the measurement value (p. 212)
:MEASure:AUTO? Queries the maximum value after automatic (p- 213)
measurement
:MEASure:MAXimum? Queries the maximum value (p. 215)
:MEASure:VOLTage? Queries the voltage measurement value (p. 216)
:MEASure:PCC? Queries the protective conductor current value (p. 216)
Saved data
Messages Explanation Ref page
:MEMory:CLEar Deletes the saved data (p. 217)
:MEMory :NUMBer? Queries the number of models in the saved data (p. 217)
:MEMory:READ Queries the equipment name/control number of the saved (p. 217)
:IDENtity? data
:MEMory :READ Reads saved data (p. 219)
:MEASure?
:MEMory:SAVE:AUTO Saves automatic measurement results (p. 221)
:MEMory:SAVE Saves the maximum value (p. 222)
:MAXimum
Voltmeter mode
Messages Explanation Ref page
:CONFigure:VOLTage Sets the target voltage (p. 204)
:CONFigure:VOLTage? Queries the target voltage (p. 204)
:CONFigure Sets the voltage range (p. 205)
:VOLTage :RANGe
:CONFigure Queries the voltage range (p. 205)
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Protective conductor ammeter mode

Messages Explanation Ref page
:CONFigure:PCC Setsthe measurement current (p- 197)
(protective conductor ammeter)
:CONFigure Queries the measurement current (p. 197)
- PCC? (protective conductor ammeter)
:CONFig- Sets current range (protective conductor ammeter) (p. 197)

ure: PCC:RANGe

:CONFig- Queries current range (protective conductor ammeter) (p. 197)
ure:PCC:RANGe?

Event register

Messages Explanation Ref page

:ESRO? Queries the event status register 0 (p. 210)

HeaderEvent register

Messages Explanation Ref page
:HEADer Sets the response header (p. 210)
:HEADer? Queries the response header (p. 210)

System

Messages Explanation Ref page ?} ZD)?
:SYSTem:BACKlight Sets the backlight automatic OFF function (p. 227) g %
:SYSTem:BACKlight? Queries the backlight automatic OFF function (p. 227) (@) ;0
:SYSTem:BEEPer Queries the beep sound (p. 227) é g)
:COMParator (Judgement of allowable value) 5 g..
:SYSTem:BEEPer Queries the beep sound (p. 227) ;:i"g
:COMParator? (Judgement of allowable value) & o
:SYSTem:BEEPer:KEY Sets the beep sound (Key entry) (p. 228) ;
:SYSTem:BEEPer:KEY? Queries the beep sound (Key entry) (p. 228) g
:SYSTem:BEEPer: T20Ut Sets the beep sound (T2 output) (p- 228) g
:SYSTem:BEEPer: T20Ut? Sets the beep sound (T2 output) (p. 228) -an
:SYSTem:BEEPer:T30Ut Sets the beep sound (T3 output) (p. 229) 3
:SYSTem:BEEPer: T30Ut? Queries the beep sound (T3 output) (p- 229) g
:SYSTem:CLEar Clears the panel (p- 229) %




162

8.6 Message Reference

Messages Explanation Ref page
:SYSTem:DATE Sets the date (p. 229)
:SYSTem:DATE? Queries the date (p. 229)
:SYSTem:FILE? Queries the content of a panel (p. 231)
:SYSTem: FILE : NAME Sets the panel name (p. 236)
:SYSTem:FILE : NAME? Queries the panel name (p. 236)

* :SYSTem:FREQuency Sets the frequency range (p. 236)
* :SYSTem:FREQuency? Queries the frequency range (p. 236)
:SYSTem: LANGuage Sets the display language (p. 237)
:SYSTem: LANGuage? Queries the display language (p. 237)
:SYSTem: LOAD Loads a panel (p. 237)
:SYSTem: LOWer Sets the all allowable value (lower limit) (p. 237)
On/Off
:SYSTem: LOWer? Queries the all allowable value (lower limit) (p. 237)
On/Off
:SYSTem:LOWer Sets the all allowable value (lower limit) coef- (p. 238)
:COEFficient ficient
:SYSTem:LOWer Queries the all allowable value (lower limit) (p. 238)
:COEFficient? coefficient
- SYSTem: MODE Sets the mode (p. 239)
:SYSTem:MODE? Queries the mode (p. 239)
:SYSTem: POLarity Sets the polarity switching (p. 239)
:SYSTem:POLarity? Queries the polarity switching (p. 239)
:SYSTem: SAVE Saves a panel (p. 240)
:SYSTem:RESet Initializes the HITESTER (p. 240)
:SYSTem: TEST:FUSE? Queries the fuse check (p. 240)
:SYSTem: TEST: FUSE:STARt Sets the fuse check (At power on) (p- 241)
:SYSTem: TEST:FUSE:STARt? Queries the fuse check (At power on) (p. 241)
:SYSTem:TEST:RELay? Queries relay check (p. 241)
:SYSTem: TEST:RELay: STARt Sets the relay check (At power on) (p- 241)
:SYSTem:TEST:RELay:STARt? Queries relay check (At power on) (p. 241)
:SYSTem:TEST:VA? Queries the VA check (p. 242)
:SYSTem: TEST:VA:STARL Sets the VA check (At power on) (p- 243)
:SYSTem: TEST:VA:STARt? Queries the VA check (At power on) (p. 243)
:SYSTem: TIME Sets the time (p. 243)
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Messages Explanation Ref page
:SYSTem:TIME? Queries the time (p. 243)
:SYSTem:UNIT Sets the unit of current measurement (p. 244)
:SYSTem:UNIT? Queries the unit of current measurement (p. 244)
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8.7 Command Message Description

8.7 Command Message Description

Shows the command message that contains numerical or character parameters.
<numerical value>: Numeric data values

(NR1) integer data

(NR2) fixed point numbers

(NR3) floating point numbers

(NRf) format that contains NR1, NR2, and NR3
<characters>: Character string data
<Data to be entered>

Shows the command description. > Queries power supply polarity setting
in manual measurements
Describes the message syntax———» Syntax Command :CONFigure:POLarity <characters> <4——
Query :CONFigure:POLarity?
Response <characters>
<characters>=NORMal/REVerse
NORMal:Positive phase
REVerse:Negative phase
Explains the message- = Function Command Sets the power supply polarity for manual measure-
ment.
Query Returns the power supply polarity setting for manual
measurement as alphabetic characters.
lllustrates the actual command > Example Command :CONFigure:AUTO OFF;:CONFigure:POLarity
L . NORMa 1l
f'app'llcatlon. (Gen?ra"y’ the expluz'anatlon Sets the power supply polarity to positive phase.
is directed to the "HEADER ON" case, Q con AT OFEs < CONE ofaritus
uery : igure: ;o igure: arity?
except for the HEADER command.) Response  :CONFIGURE:POLARITY NORMAL (Headers: ON)
NORMAL (Headers: OFF)
The power supply polarity has been set to positive
phase.
Describes errors that may occur — Error An execution error occurs in the following cases:
due to command execution. * When the measurement method is set to "automatic
"Command" is displayed only measurement” .
. * When a mode other than “leakage current mode” is
when the error is related to command. set
* When the measurement mode is set to Enclosure -
Line leakage current, Touch current Enclosure - Line
or the measurement mode is not set
* When the type of equipment under test is set to
"internally powered equipment"
Describes important notes » Note Use this command after executing the :MODE com-
regarding use of the command. mand to activate the measurement mode.

"Command" is displayed only
when the note is related to command.

Command, Query

Response

ST5540 or ST5541
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8.7 Command Message Description

Common Messages

Clears event registers and status byte registers

Syntax Command *CLS

Function Command Clears the content of event registers (SESR, ESRO0) as well as the bits of the
corresponding status byte registers.
There is no effect on the output queue, enable registers, or bit 4 (MAV) of status
byte registers.

Example Command *CLS

Error Any data following a command results in a command error.

Queries the event status register

Syntax  Query *ESR?
Response <numerical value>
<numerical value> = 0 to 255 (NR1)

Function Query Returns the setting content of SESR as a numeric value, then clears the con-
tent. No header is prefixed to the response message.

Example Query *ESR?

Response 32
Bit 5 of SESR has been set to 1.

Error If the response message exceeds the output queue size, a query error occurs.

Queries the equipment ID

Syntax  Query *TDN?
Response <character value 1>,<character value 2>,<character value 3>,<character value
4>

<character value 1> = Manufacturer's name
<character value 2> = Model name
<character value 3> = 0, fixed (NR1)
<character value 4> = Software versio

Function Query Returns the equipment manufacturer name, model name, and version of soft-
ware. No header is prefixed to the response message.
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Example  Query *IDN?

Response HIOKI, ST5540,0,V1.00
The equipment ID is "HIOKI, ST5540, 0, 1.00 (software version)."
(The model name for ST5541 is ST5541.)

Error If the response message exceeds the output queue size, a query error occurs.
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Restores the default settings (factor settings)
Syntax Command *RST

Function Command Initializes the instrument settings.
The initial screen appears after initialization is completed.
Same as specifying ALL with HITESTER initialization command :SYS-

Tem:RESet

Example Command *RST
Initializes the instrument settings.

Error Any data following a command results in a command error.

Note The communication conditions are not initialized.

Queries the self-test and result

Syntax  Query *TST?
Response <numerical value>
<numerical value> =0, 2 (NR1)
0: No error
2: RAM error

Function Query Conducts a self-test of main instrument and returns the result as a numeric
value of 0 or 2.

Example  Query *TST?

Response 2
A RAM error has occurred.

Error If the response message exceeds the output queue size, a query error occurs.

Note A self-test initiated by a communications command is a RAM test only. The key
test, LCD test, (zzz) test, and LED test on the self-test screen are not con-
ducted by a communications command.
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Specific commands

Queries the automatic measurement completion

Syntax  Query :AMC?

Response <numerical value>
<numerical value> = 0/1 (NR1)
0: In automatic measurement
1: Automatic measurement completed

Function Query Returns automatic measurement condition as a numeric value.

Example  Query :AMC?
Response :AMC 1 (Headers: ON)

1 (Headers: OFF)
Automatic measurement has been completed.

Error An execution error occurs in the following cases :
* When the measurement method is set to "manual measurement"
* When the measurement mode is not selected

Note Use this command after executing the : MODE command to activate the mea-
surement mode.

Sets and queries the voltage application ON/OFF

Syntax Command :APPLy <characters>
Query :APPLy?
Response <characters>
<characters> = ON/OFF
ON: Starts applying voltage.
OFF: Stops applying voltage.

Function Command -+ When network A, C, D, E, or F is selected
In manual measurement, the application of line voltage starts.
» When network B1 or B2 is selected
In manual measurement, the output of an application of 110% voltage starts.
Single-fault condition(application of 110% of rated voltage), Other test condi-
tion (application of 110% of rated voltage), Special test condition(application
of 110% of rated voltage)
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Query Returns the voltage application condition as alphabetic characters.

Example Command :APPLy ON
Starts the output of an application of 110% voltage.
(When network B1 is selected)

Query :APPLy?
Response :APPLY ON (Headers: ON)

ON (Headers: OFF)
The voltage application status has been set.
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Sets and queries the voltage application ON/OFF

Error

In Touch current : Enclosure - Line or Enclosure - Line leakage current, if the
pre-check performed to prevent a ground fault results in NG judgement, an
equipment-dependent error occurs.

All situations other than 1, 2, 3, 4, and 5 result in an execution error.

1. When the mode is set to "leakage current mode"
2. When network A, D, E, or F is selected
Measurement modes : Enclosure - Line leakage current
Measurement method : Manual measurement
When application line setting is an internal contact
3. When network B1 is selected (only ST5540)
Measurement modes : Enclosure - Earth leakage current
Enclosure - Enclosure current
Patient leakage current II
Patient leakage current IlI
Free current
Measurement method : Manual measurement
In single fault condition (application of 110% of rated voltage)
4. When networks Cor G are selected
Measurement modes : Touch current:Enclosure - Line
Measurement method : Manual measurement
When application line setting is an internal contact
5. When network B2 is selected (only ST5540)
Measurement modes : Touch current : Enclosure - Earth
Touch current : Enclosure - Enclosure
Patient leakage current : SIP/SOP
Total patient leakage current:SIP/SOP
Free current
Measurement method : Manual measurement
Other test condition
(application of 110% of rated voltage)
Measurement modes : Patient leakage current : F-type applied part
Patient leakage current : Metal accessible part
Total patient leakage current : F-type applied part
Total patient leakage current : Metal accessible part
Measurement method : Manual measurement
Special test condition
(application of 110% of rated voltage)

Executes calibration.

Syntax
Function

Example

Error

Command
Command

Command

:CALibration

Executes calibration.

:CALibration
Executes calibration.

» An execution error occurs in the following cases :

* When frequency range is set to 15 Hz

* When measured current is set to something other than AC or AC + DC

* When mode is "Protective conductor ammeter mode"

* When mode is "Leakage current tester mode" and the following also applies
Network other than Network B2
When measurement mode is not selected
When measurement method is set to "automatic measurement”
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Sets and queries the measurement method (automatic/manual)

Syntax

Function

Example

Error

Note

Command
Query
Response

Command

Query

Command

Query
Response

:CONFigure:AUTO <characters>

:CONFigure:AUTO?

<characters>
<characters> = ON/OFF

ON : Automatic
OFF : Manual

Sets the measurement method.
When set to Auto, measurement can be started by
any of the following:

1

. Ei5dl on the measurement screen

2. START of EXIT I/O
3. :STARt interface command
When set to Manual, the instrument performs continuous measurement.

Returns the measurement method setting as alphabetic characters.

:CONFigure:AUTO OFF
Sets to manual measurement.

:CONFigure:AUTO?
:CONFIGURE:AUTO OFF (Headers: ON)

OFF (Headers: OFF)
Manual measurement has been set.

An execution error occurs in the following cases :

When the measurement mode is not selected

When a mode other than "leakage current mode" is set

In automatic measurement (Command)

If automatic measurement is selected in a measurement mode in which auto-
matic measurement cannot be selected(Command)

If automatic measurement is selected when the voltage application line is set
to "external" for Touch current : Enclosure - Line or Enclosure - line leakage
current (Command)

When power on polarity switching is set and a power on check ends in an
error (NG), it is the instrument that is causing the error.

Use this command after executing the : MODE command to activate the mea-
surement mode.

Since the settable power supply polarity and status of the equipment under
test vary depending on the equipment under test settings and measurement
mode, the combination for automatic measurement differs.

Queries the type and setting of automatic measurement

Syntax

Function

Command
Query
Response

Command

Query

CONFigure:AUTO:KIND <numerical value 1>,<numerical value 2>
CONFigure:AUTO:KIND?

<numerical value 1> ,<numerical value 2>
<numerical value 1> = 1 to 4095 (NR1)
<numerical value 2> = 0 to 63 (NR1)

Sets the type of automatic measurement.
Sets the bit of the item for automatic measurement to 1.
Sets other bits to 0.

Returns the automatic measurement type setting as a numeric value.
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Queries the type and setting of automatic measurement

Example

Error

Numerical value1

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Single_-fault Single.-fault Single'-fault Single-fault
jondton | sonditen | sondion | condiir
. " I | | 1 | - :
Not used Ner?atlve PthItlve of 110% of 110% | tion of pro- Dlst.con-f Normal
phase phase voltage voltage tective nec 'O_n9
(Negative | (Positive | earth con- |ONEWIT€IN
phase) phase) ductor | Power line
32768 16384 8192 4096 2048 1024 512 256
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
Application/Application
Not used | Not used | Not used | Notused | ofline of line AC DC
voltage N | voltage L
Numerical value2
128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Specific Specific
110% 110% Other 110% |Other 110% Other 110%
voltage voltage voltage voltage voltage
Not used | Not used LS o Not used | application | application LS
application | application . o, application
) " (Negative | (Positive
(Negative | (Positive hase) hase) (none)
phase) phase) P P
32768 16384 8192 4096 2048 1024 512 256
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
Not used | Not used | Not used | Not used | Not used | Not used | Not used | Not used
Command :CONFigure:AUTO:KIND 97,0
Sets the type of automatic measurement as follows:
Equipment under test status: Normal condition
Power supply polarity: Positive phase, Negative phase
Query :CONFigure:AUTO:KIND?
Response :CONFIGURE:AUTO:KIND 99,0 (Headers: ON)

99 (Headers: OFF)
The type of automatic measurement has been set as follows:
Equipment under test status: Normal condition, Disconnection of one wire in

power line

Power supply polarity : Positive phase, Negative phase

An execution error occurs in the following cases:
* When the measurement method is set to "manual measurement”
* When the measurement mode is not selected
+ If the set numeric value is not within the specified range(Command)
* When a mode other than "leakage current mode" is set
* In automatic measurement(Command)




8.7 Command Message Description

171

Queries the type and setting of automatic measurement

Note .

surement mode.
* Depending on the equipment under test settings and measurement mode, the
settable power supply polarity and the status of equipment under test vary.
+ Set unused bits (bit 7, bit 12 through bit 15 (numerical value 1), bit 6 through
bit 15 (numerical value 2)) to 0.
» For network A, C, D, E, F or G automatic measurement cannot be set for

internally powered equipment.

* Free current cannot be set.

When network A, D, E or F is selected
Numerical value1

Use this command after executing the : MODE command to activate the mea-

Explanation
Enclosure - Earth
; Leakage current leakage current
Bit ltem 9 Enclosure - Enclosure
Earth leakage current | between enclosure
. leakage current
and line
Free current
(only network A)
bit0 | Normal condition Set at least one of bits )
0 and 1 to 1. Equip- Set at least one of bits
Single-fault condition ment other than class | 0, 1and 2 to 1. bit2
bit1 :Discoqnection of one wire equipment cannot be canpot be set for class Il
in power line set. equipment.
. — Devices with internal
_ .S!ngle-fault. condition power, bit1 and bit2
bit2 .D|sconne_ct|on of ee_\rth cannot be set.
conductor in power line
Single-fault condition
bit3 | :Application of 110% volt- Set all bits to 0.
age(Positive phase) Set all bits to 0. Set all bits to 0.
Single-fault condition
bit4 :Application of 110%
voltage(Negative phase)
bit5 Positive phase Set at least one of bits Set at least one of bits 5
5 and 6 to 1. Devices and 6 to 1. Devices with
bit6 Negative phase with internal power internal power supplies
supplies cannot be set. cannot be set.
bit7 Not used
bit8 DC
bit9 AC
bit10 | Application of line voltage L Set at least one of
bits 10 and 11 to 1.
. Application of ) Devices with inter- )
bit11 line voltage N Set all bits to 0. nal power supplies Set all bits to 0.
cannot be set.
bit12
bit13 .
. Not used Set all bits to 0.
bit14
bit15
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Numerical value2

Explanation

Leakage current

Enclosure - Earth
leakage current

bit15

Bit Item -
Earth leakage current | between enclosure Enclosure Enclosure
. leakage current
and line
Free current
(only network A)
Other test condition
bit0 :Application of 110%
voltage(none)
Other test condition
bit1 :Application of 110%
voltage(Positive phase)
Other test condition
bit2 :Application of 110%
voltage(Negative phase)
bit3 Not used
Special test condition
bit4 :Application of 110%
voltage(Positive phase)
Special test condition Set all bits to 0.
bit5 :Application of 110%
voltage(Negative phase)
bit6
bit7
bit8
bit9
bit10
i Not used
bit11
bit12
bit13
bit14




When network C or G is selected
Numerical value1
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Explanation

Touch current :

Bit ltem Touch current : Enclosure - Earth
Earth leakage current . )
Enclosure - Line Touch current :
Enclosure - Enclosure
bit0 Normal condition Set at least one of bits
Oand 1to 1. )
Single-fault condition: | Equipment other Set1at lzazt ope ;)f EIS
bit1 | Disconnection of one wire |than class | ’ at":) tfo ) ! I
in power line equipment cannot be cannot be setior class
set equipment. Devices
. — . : with internal power, bit1
Single-fault condition:Dis- and bit2 cannot be set.
bit2 | connection of earth con-
ductor in power line
Single-fault condition:
bit3 | Application of 110% volt- Set all bits to 0.
age(Positive phase) Set all bits to 0. Set all bits 1o 0.
Single-fault condi-
bit4 | tion:Application of 110%
voltage(Negative phase)
bit5 Positive phase Se;nac: Igat(s)t :)neD;)\ti(tzgz Set at least one of bits 5
with interna.l power and 6 to 1. Devices with
bité Negative phase Supplies internal power SUpplieS
cannot be set cannot be set.
bit7 Not used
bit8 DC
bit9 AC
bit10 Application of Set at least one of bits
line voltage L 10 and 11 to 1.
T . Devices with internal .
bit11 Appllcatlon of Set all bits to 0. power supplies Set all bits to 0.
line voltage N cannot be set.
bit12
bit13 .
i Not used Set all bits to 0.
bit14
bit15
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Numerical value2

Explanation

. Touch current :

Bit Item Touch current : Enclosure - Earth

Earth leakage current . .
Enclosure - Line Touch current :

Enclosure - Enclosure

Other test condition
bit0 :Application of 110%
voltage (none)

Other test condition
bit1 :Application of 110%
voltage (Positive phase)

Other test condition
bit2 :Application of 110%
voltage (Negative phase)

bit3 Not used

Special test condition
bit4 :Application of 110%
voltage (Positive phase)

Special test condition Set all bits to 0.
bit5 :Application of 110%
voltage (Negative phase)

bité

bit7

bit8

bit9

bit10
Not used

bit11

bit12

bit13

bit14

bit15




When network B1 is selected

Numerical value1
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Explanation
. Elggll?asu;ecLﬁ::th Patient auxiliary | Patient leakage
Bit ltem Earth leakage Enclosurg  Enclosure current current Il
current leakage current Patient leakage | Patient leakage
9 current | current lll
Free current
bit0 | Normal condition | Set at least one
] of bits 0 and 1 to
Single-fault 1. Set at least one
_ _ condltlo_n: Equipment other o_f bits 0 to 2 to 1.
bit1 | Disconnection of than class | bit2 cannot be set
one wire in power equipment can- for class Il equip-
line not be set. ment. Devices Set all bits to 0.
- Set at least one of bits 0 | With internal
Single-fault 10 4 to 1 power, bit1 and
condition: bit2 t be set f bit2 cannot be
bit2 | Disconnection of Itz cannot be set for set
earth conductor class Il equipment. :
in power line Devices with internal
. power, bit1 and bit2
Single-fault con- _ cannot be set.
. dition:Application | Set all bits to O.
bit3 o
of 110% voltage
(Positive phase) _ Set _at least one
: Set all bits to 0. |of bits 3 and 4 to
Single-fault con- 1
bitd dition:Application
of 110% voltage
(Negative phase)
bit5 | Positive phase | Set at least one Set at least one | Set at least one
of bits 5 and 6 to | Set at least one of bits 5 | of bits 5 and 6 to | of bits 5 and 6 to
1. Devices with | and 6 to 1. Devices with | 1. Devices with 1. Devices with
bité | Negative phase internal power | internal power supplies | internal power internal power
supplies cannot cannot be set. supplies cannot | supplies cannot
be set. be set. be set.
bit7 Not used Set to 0.
bit8 DC Set at least one
] of bits 8 and 9 to
bit10 Application of line
voltage L
ot ; Set all bits to 0. Set all bits to 0.
bit11 Application of line
voltage N
bit13
. Not used
bit14
bit15
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Numerical value2

Explanation
_ Enclosure - Earth Patient auxiliary | Patient leakage
Bit ltem Earth leak- leakage current current current I
age current | Enclosure - Enclosure | Patient leakage | Patient leakage
leakage current current | current Il
Other test condition:
bit0 Application of 110%
voltage(none)
Other test condition:
. Application of 110%
bit1
voltage
(Positive phase)
Other test condition:
i i (o]
bit2 Application of 110%
voltage
(Negative phase)
bit3 Not used
Special test condition:
bit4 Application of 110%
voltage(Positive phase)
Special test condition: Set all bits to 0.
o o
bit5 Application of 110%
voltage
(Negative phase)
bit6
bit7
bit8
bit9
bit10
. Not used
bit11
bit12
bit13
bit14
bit15
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When network B2 is selected
Numerical value1

Explanation

Bit ltem " " " " "
1 2 3 4 5

bit0 Normal  Set at least
condition |one of bits 0
Single-fault |and 1 to 1.
condition: | Equipment
Disconnec- |other than
tion of one clas's [
wire in power | €quipment
line cannot be set.

bit1
Set at least one of bits 0 to 2 to 1. bit2 cannot be
set for class Il equipment. Devices with internal
power, bit1 and bit2 cannot be set.

Single-fault
condition:
Disconnec-
tion of earth

ng\?vl:;tl(i)rz:en Set all bits to 0.

bit2

Single-fault
condition:
Application
of 110% volt-
age(Positive
phase)

bit3 Set all bits to 0.

Set all bits to 0.

Single-fault
condi-
tion:Applica-
tion of 110%
voltage(Neg-
ative phase)

bit4

Positive
phase Set at least one of bits 5 and 6 to 1.
Negative |Devices with internal power supplies cannot be set.

phase

bits

bit6

"1: Earth leakage current
"2: Touch current: Enclosure - EarthTouch current: Enclosure - Enclosure, Free current
"3: Patient auxiliary current, Patient leakage current: Patient - Earth,
Total patient leakage current: Patient - Earth
“4: Patient leakage current: SIP/SOP, Total patient leakage current: SIP/SOP
'5: Patient leakage current: F-type applied part, Patient leakage current: Metal accessible part

Total patient leakage current: F-type applied part,
Total patient leakage current: Metal accessible part
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Explanation
Bit ltem - " .
1 2 3 5
bit7 Not used Set t0 0.
bit8 DC Set at least one of bits 8 and 9 to
bit9 AC 1.
Application
bit10 of line
voltage L
Application Set all bits to 0. Set all bits to 0.
bit11 of line
voltage N Set all bits to 0.
bit12
bit13
Not used
bit14
bit15

"1: Earth leakage current
"2: Touch current: Enclosure - EarthTouch current: Enclosure - Enclosure, Free current

"3: Patient auxiliary current, Patient leakage current: Patient - Earth,
Total patient leakage current: Patient - Earth

"4: Patient leakage current: SIP/SOP, Total patient leakage current: SIP/SOP

'5: Patient leakage current: F-type applied part, Patient leakage current: Metal accessible part
Total patient leakage current: F-type applied part,
Total patient leakage current: Metal accessible part
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Numerical value2

Explanation
Bit Iltem " " . - .
1 2 3 4 5
Other test
condition
bit0 | :Application of
110% volt-
age(none)
Other test
condition
bit1 :Application of Set at least one Set at least one
110% volt- of bits 0, 1 and of bits 1 and 2| Set all bits to 0.
age(Positive 2to1. to 1.
phase)
Other test
condition
. :Application of
bit2 1 410% volt-
age(Negative
phase)
bit3 Not used
Special test
condition
. :Application of
bit4 ffo% volt- | Setall bits to 0. Set all bits to 0.
age(Positive Set at least one
phase) of bits 4 and 5 to
Special test 1.
condition
. :Application of
bitS ™ 410% volt-
age(Negative
phase) Set all bits to 0. Set all bits to 0. 3
bit6 »
bit7 N
N
bit8 o
; C
bit9 )
bit10 , oy
. Not used Setallbitsto 0. | =
bit11 %
bit12 ]
. ®
bit13 ~
bit14
bit15

“1: Earth leakage current
"2: Touch current : Enclosure - Earth, Touch current: Enclosure - Enclosure
"3: Patient auxiliary current, Patient leakage current: Patient - Earth,
Total patient leakage current: Patient - Earth
“4: Patient leakage current: SIP/SOP, Total patient leakage current: SIP/SOP
'5: Patient leakage current: F-type applied part, Patient leakage current: Metal accessible part

Total patient leakage current: F-type applied part,
Total patient leakage current: Metal accessible part
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Sets and queries the allowable value(upper limit)

Syntax

Function

Command
Query
Response

Command

:CONFigure:COMParator <numerical value 1>,<numerical value 2>
:CONFigure:COMParator?
<numerical value 1>,<numerical value 2>
<numerical value 1> = allowable valuedata (NR3) for normal condition
(upper limit)
<numerical value 2> = allowable value data (NR3) for fault condition
(upper limit)

Sets the allowable value.(upper limit)

The allowable value (upper allowable limit) of the instrument is value x (times)
coefficient and with the interface command, the coefficient is set as 100%.

The range of numeric values is from 5.000E-06 to 50.00E-03.(unit: A)

Sets one allowable value each for normal condition and single-fault condi-
tion.(upper limit)

The following measurement modes for the B1 and B2 networks provide an
allowable value (upper limit) for AC measured current and an allowable value
(upper limit) for DC.

With patient leakage current |, patient auxiliary current, patient leakage current:
patient - earth, patient leakage current: SIP/SOP, total patient leakage current:
patient - earth, total patient leakage current: SIP/SOP, the allowable value for
normal condition (upper limit) is set to the allowable value for normal condition
(upper limit value during DC measurement) and the allowable value of normal
condition (upper limit value during AC measurement) and the allowable value of
a single fault condition (upper limit value) is set to the allowable value of a sin-
gle fault condition (upper limit value during DC measurement) and the allowable
value of a single fault condition (upper limit value during AC measurement).
Zero (+0.000E+00) is set, when a either value cannot be set.

The number of allowable values that can be set depends on grounding class,
network and leakage current mode. For details, refer to (p. 182). Since allow-
able values cannot be set for items indicated as "0" in the table, zero
(+0.000E+00) is set.

* When network A, D, E, or F is selected
Earth leakage current, Enclosure - Earth leakage current, Enclosure - Enclo-
sure current, Free current (only network A):
Sets one allowable value each for normal condition and single-fault condi-
tion.
Enclosure - Line leakage current:
Sets the allowable value for normal condition to zero (+0.000E+00).
Enclosure - Earth leakage current, Enclosure - Enclosure current
(Internally powered equipment):
Sets the allowable value for fault condition to zero (+0.000E+00).
* When network B1 is selected(only ST5540)
Earth leakage current, Enclosure - Earth leakage current, Enclosure - Enclo-
sure current, Free current:
Sets one allowable value each for normal condition and single-fault condi-
tion.
Patient leakage current I, Patient auxiliary current:
When testing normal and single fault conditions, sets two allowable values to
use when making DC and AC measurements.
Patient leakage current I, Patient leakage current lll:
Sets the allowable value for normal condition to zero (+0.000E+00).
Patient leakage current I, Patient auxiliary current
(Internally powered equipment):
Sets the allowable value for fault condition to zero (+0.000E+00).
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Sets and queries the allowable value(upper limit)

* When network C or G is selected

Earth leakage current, Touch current:Enclosure - Earth, Touch current:Enclo-
sure - Enclosure:

Sets one allowable value each for normal condition and single-fault condi-
tion.
Touch current:Enclosure - Line:Sets the allowable value for normal condition
to zero (+0.000E+00).
Touch current:Enclosure - Earth, Touch current:Enclosure - Enclosure
(Internally powered equipment):

Sets the allowable value for fault condition to zero (+0.000E+00).

* When network B2 is selected(only ST5540)

Earth leakage current, Touch current:Enclosure - Earth, Touch current:Enclo-
sure - Enclosure,
Free current:

Sets one allowable value each for normal condition and single-fault condi-
tion.
Patient auxiliary current, Patient leakage current : (Patient - Earth), Patient
leakage current:SIP/SOP, Total patient leakage current:(Patient - Earth), Total
patient leakage current:SIP/SOP:

When testing normal and single fault conditions, sets two allowable values to
use when making DC and AC measurements.
Patient leakage current : F-type applied part, Patient leakage current : Metal
accessible part, Total patient leakage current : F-type applied part, Total
patient leakage current : Metal accessible part:

Sets the allowable value for normal condition to zero (+0.000E+00).

Query The number of allowable values that can be set depends on grounding class,
network and leakage current mode.
For details, refer to (p. 182).
Since items indicated as "0" in the table have no settings, zero (+0.000E+00) is
returned.
Returns the allowable value (upper limit) setting as four-digit numeric data in
NRS3 format (unit : A)
Sets one allowable value (upper limit) each for normal condition and single-fault
condition.
Returns zero (+0.000E+00) when a value cannot be set.
Shared keys :
With touch current : enclosure - line, enclosure - line leakage current, it is han-
dled as a single fault condition. With patient leakage current: F-type applied
part, patient leakage current : metal accessible part, total patient leakage cur-
rent : F-type applied part, total patient leakage current : metal accessible part,
although this is a Special test condition, it is handled as single fault condition.
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Example Command :CONFigure:COMParator +500.0E-06,+1.000E-03
Sets the allowable value for normal condition to 500.0 mA, and the allowable
value for single-fault condition to 1.000 mA.

Query :CONFigure:COMParator?
Response :CONFIGURE:COMPARATOR +500.0E-06,+1.000E-03 (Head-
ers: ON)

+500.0E-06,+1.000E-03 (Headers: OFF)
The allowable value for normal condition has been set to 500.0 mA, and the
allowable value for single-fault condition has been set to 1.000 mA.
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Sets and queries the allowable value(upper limit)

Error

Note

Network A, D, E, F

An execution error occurs in the following cases :
* When the measurement mode is not selected
+ If the set numeric value is not within the specified range(Command)
* When a mode other than "leakage current mode" is set
* In automatic measurement(Command)

Use this command after executing the : MODE command to activate the mea-

surement mode.

Leakage current mode ltem Class | Class Il Internally
powered
Allowable value data for nor-
mal condition (upper limit)
Earth leakage current | Setvalue -
Allowable value for fault condi-
tion (upper limit)
Allowable value data for nor-
", - Set value
Enclosure - Earth mal condition(upper limit)
! Set value
leakage current Allowable value for fault condi-
: - zero
tion(upper limit)
Allowable value data for nor-
" - Set value
Enclosure - Enclosure mal condition(upper limit)
. Set value
leakage current Allowable value for fault condi-
: - zero
tion(upper limit)
Allowable value data for nor-
. - zero
Enclosure - Line mal condition(upper limit)
leakage current Allowable value for fault condi-
. - Set value
tion(upper limit)
Allowable value data for nor-
", - Set value
Free current mal condition(upper limit)
: Set value
(only network A) Allowable value for fault condi-
: - zero
tion(upper limit)
Network B1
Class | Class Il Internally powered
Leakage current It
mode em Type | Type | Type | Type | Type | Type | Type | Type | Type
B BF CF B BF CF B BF CF

Earth leakage

Allowable value data for nor-
mal condition(upper limit)

Set value

current

Allowable value for fault
condition(upper limit)
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Class | Class Il Internally powered

Leakage current

mode Item Type | Type | Type | Type | Type | Type | Type | Type | Type

B BF CF B BF CF B BF CF

Allowable value data for
Enclosure - Earth | normal condition(upper limit)

leakage current Allowable value for fault
condition(upper limit)

Allowable value data for Set value Set value Set value
Enclosure - normal condition(upper limit)

Enclosure
leakage current

Allowable value for fault con-
dition(upper limit)

Allowable value data for nor-
Patient leakage mal condition(upper limit)
current | Allowable value for fault

o o Set value Set value zero
condition(upper limit)
Allowable value data for nor-
" - zero zero zero
Patient leakage mal condition(upper limit)
current Il Allowable value for fault con- | Set Set Set
dition(upper limit) value value value
Allowable value data for nor-
. L zZero zero zero
Patient leakage mal condition(upper limit)
current Il - - -
AIIowa.b.Ie value for fgult Set value Set value Set value
condition(upper limit)
. - Allowable yglue data f.or. Set value Set value Set value
Patient auxiliary | normal condition(upper limit)
current Allowable value for fault
Set value Set value zero

condition(upper limit)

Allowable value data for

normal condition(upper limit)
Free current Set value Set value Set value
Allowable value for fault

condition(upper limit)

condition(upper limit)

Network B2 % Q
>
Internally 2}
Class | Class Il oo
powered o T
Leakage current mode Iltem N =
Type | Type | Type | Type | Type | Type | Type | Type | Type | O o
B BF | CF B BF | CF B BF | CF -
Allowable value data for normal % g)
condition(upper limit) = =
Earth leakage current Set value - - =3
Allowable value for fault o =
condition(upper limit) g:;'" ‘3
Q
Allowable value data for normal D
. .- Set value >
Touch current condition(upper limit) @
Set value Set value —
(Enclosure - Earth) Allowable value for fault 5
s - zero »
condition(upper limit) g
Allowable value data for normal Set value 3
Touch current condition(upper limit) g
Set value Set value -
(Enclosure - Enclosure) Allowable value for fault T
o - zero =
condition(upper limit) o
) Allowable value data for normal Set value 3
Patient leakage condition(upper limit) o
current Set value Set value @)
(Patient - Earth) Allowable value for fault z6r0 g
o
S
@
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Class | Class I Internally
powered
Leakage current mode ltem
Type | Type | Type | Type | Type | Type | Type | Type | Type
B BF | CF B BF | CF B BF | CF
Allowable value data for normal
) . S Set value
Patient leakage condition(upper limit) Set value Set value
current (SIP/SOP) Allowable value for fault
o - zero
condition(upper limit)
) Allowable value data for normal 760 7610 zer0
Patient leakage condition(upper limit)
current - - -
(F-type applied part) Allowable value for fault Set value Set value Set value
condition(upper limit)
) Allowable value data for normal zer0 zero zero
Patient leakage condition(upper limit)
current - - -
(Metal accessible part) Allowable value for fault Set value Set value Set value
condition(upper limit)
) Allowable value data for normal Set value
Total patient leakage condition(upper limit)
current Set value Set value
(Patient - Earth) AIIowa.b.Ie value for faUlt zero
condition(upper limit)
) Allowable value data for normal Set value
Total patient leakage condition(upper limit)
current Set value Set value
(SIP/SOP) AIIowalb.Ie value for fgult zer0
condition(upper limit)
. Allowable value data for normal zer0 zer0 zer0
Total patient leakage condition(upper limit)
ourrent Allowable value for fault - B B
(F-type applied part) owable vaiue for fau Set value Set value Set value
condition(upper limit)
) Allowable value data for normal 7610 7610 76r0
Total patient leakage condition(upper limit)
current Allowable value for fault - - -
(Metal accessible part) owable value for fau Set value Set value Set value
condition(upper limit)
Allowable value data for normal
o S Set value
) - condition(upper limit)
Patient auxiliary current Set value Set value
Allowable value for fault
o - zero
condition(upper limit)
Allowable value data for normal
S S Set value
condition(upper limit)
Free current Set value Set value
Allowable value for fault 7610

condition(upper limit)
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Network C, G
Leakage current mode ltem Class | Class Il Internally
powered
Allowable value data for normal
condition(upper limit)
Earth leakage current Set value
Allowable value for fault
condition(upper limit)
Allowable value data for normal
s - Set value
Touch current condition(upper limit)
Set value
(Enclosure - Earth) Allowable value for fault
o . zero
condition(upper limit)
Allowable value data for normal
. o Set value
Touch current Condltlon(upper |Im|t)
Set value
(Enclosure - Enclosure) Allowable value for fault
o - zero
condition(upper limit)
Allowable value data for normal
s o zero
Touch current condition(upper limit)
(Enclosure - Line) Allowable value for fault
e . Set value
condition(upper limit)
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Sets and queries the allowable value(upper limit)
(when making AC measurements)(only ST5540)

Syntax

Function

Example

Error

Note

Command

Query
Response

Command

Query

Command

Query
Response

:CONFigure:COMParator:AC

<numerical value 1>,<numerical value 2>

:CONFigure:COMParator:AC?

<numerical value 1>,<numerical value 2>

<numerical value 1> = allowable value data (NR3) for normal condition
(Upper limit, when AC is selected)

<numerical value 2>= allowable value data (NR3) for fault condition
(Upper limit, when AC is selected)

Sets the allowable value to use when making AC measurements.(upper limit)
The instrument calculates the allowable value by multiplying the numeric value
by the factor, but the factor is set to 100% by the interface command.(upper
limit)

The range of numeric values is from 5.000E-06 to 50.00E-03 (unit : A)

Sets one allowable value each for normal condition and single-fault condi-
tion.(upper limit)

The allowable value for a fault condition (upper limit) for equipment with an
internal power supply is zero (+0.000E+00).

The allowable value (upper limit) for AC measurements is returned as a 4-digit
NRS3 format numeric value. (Unit : A)

Returns one allowable value each for normal condition and single-fault condi-
tion.(upper limit)

* Internally powered equipment
The allowable value of fault condition returns zero (+0.000E+00).(upper limit)

:CONFigure:COMParator:AC +50.00E-06,

+100.0E-6

Sets the allowable value to use when making AC measurements for normal
condition to 500.0 mA, and the allowable value for single-fault condition to
1.000 mA.

:CONFigure:COMParator:AC?

:CONFIGURE :COMPARATOR:AC +50.0E-06,

+100.0E-6 (Headers: ON)

+50.00E-06,+100.0E-06 (Headers : OFF)

The allowable value to use when making AC measurements for normal

condition has been set to 500.0 mA, and the allowable value for single-
fault condition has been set to 1.000 mA.

An execution error occurs in the following cases:

* When the selected measurement mode is not Patient auxiliary current,
Patient leakage current |, Patient leakage current (Patient - Earth), Patient
leakage current (SIP/SOP), Total patient leakage current (Patient - Earth),
Total patient leakage current (SIP/SOP)

« If the set numeric value is not within the specified range(Command)

* When a mode other than "leakage current mode" is set

In automatic measurement (Command)

» Use this command after executing the :MODE command to activate the
Patient auxiliary current, Patient leakage current |, Patient leakage current
(Patient - Earth), Patient leakage current (SIP/SOP), Total patient leakage
current(Patient - Earth), Total patient leakage current(SIP/SOP)mode.
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8.7 Command Message Description

Sets and queries the allowable value(upper limit)
(when making DC measurements)(only ST5540)

Syntax

Function

Example

Error

Note

Command

Query
Response

Command

Query

Command

Query
Response

:CONFigure:COMParator:DC

<numerical value 1>,<numerical value 2>

:CONFigure:COMParator:DC?

<numerical value 1>,<numerical value 2>

<numerical value 1> = allowable value data (NR3) for normal condition (Upper
limit, when DC is selected)

<numerical value 2> = allowable value data (NR3) for fault condition (Upper
limit, when DC is selected)

Sets the allowable value to use when making DC measurements.

The instrument calculates the allowable value by multiplying the numeric value
by the factor, but the factor is set to 100% by the interface command.

The range of numeric values is from 5.000E-06 to 20.00E-03 (unit: A).

The following measurement modes for the B1 and B2 networks provide an
allowable value (upper limit) for AC measured current and an allowable value
(upper limit) for DC.

Sets one allowable value each for normal condition and single-fault condition.

Returns the allowable value setting as four-digit numeric data in NR3 format.
(unit : A)
Returns one allowable value each for normal condition and single-fault condi-
tion.
* Internally powered equipment

The allowable value of fault condition returns zero (+0.000E+00).

:CONFigure:COMParator:DC +50.00E-06,

+100.0E-6

Sets the allowable value to use when making DC measurements for normal
condition to 500.0 mA, and the allowable value for single-fault condition to
1.000 mA.

:CONFigure:COMParator:DC?

:CONFIGURE : COMPARATOR:DC +50.0E-0¢6,

+100.0E-6 (Headers: ON)

+50.00E-06,+100.0E-06 (Headers: OFF)

The allowable value to use when making DC measurements for normal

condition has been set to 500.0 mA, and the allowable value for single-
fault condition has been set to 1.000 mA.

An execution error occurs in the following cases:

* When the selected measurement mode is not Patient auxiliary current,
Patient leakage current |, Patient leakage current (Patient - Earth), Patient
leakage current (SIP/SOP), Total patient leakage current (Patient - Earth),
Total patient leakage current (SIP/SOP)

+ If the set numeric value is not within the specified range (Command)

* When a mode other than "leakage current mode" is set

* In automatic measurement (Command)

» Use this command after executing the :MODE command to activate the
Patient auxiliary current, Patient leakage current |, Patient leakage current
(Patient - Earth), Patient leakage current (SIP/SOP), Total patient leakage
current (Patient - Earth) or Total patient leakage current (SIP/SOP) mode.
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8.7 Command Message Description

Sets and queries the allowable value (lower limit) On/Off

Syntax

Function

Example

Error

Note

Command

Query
Response

Command

Query

Command

Query
Response

:CONFigure:COMParator:LOWer
<character value 1>,<character value 2>
:CONFigure:COMParator:LOWer?
<character value 1>,<character value 2>
<character value 1> = OFF/ON
OFF : Allowable value data for normal condition (lower limit)OFF
ON : Allowable value data for normal condition (lower limit)ON
<character value 2>= OFF/ON
OFF : Allowable value for fault condition (lower limit)OFF
ON : Allowable value for fault condition (lower limit)ON

Sets the setting of On/Off of an allowable value (lower limit).

Sets one On/Off setting of an allowable value (lower limit) each for normal and
single fault conditions.

The number of allowable values that can be set depends on grounding class,
network and leakage current mode.

For details, refer to allowable value (upper limit) settings and inquiry table.
Since On/Off setting of an allowable value (lower limit) cannot be set for items
indicated as 0 in the table, an Off setting is made.

Returns the setting of On/Off of an allowable value (lower limit).

Returns one On/Off setting of an allowable value (lower limit) for each normal
condition and single fault condition.

The number of allowable values that can be set depends on grounding class,
network and leakage current mode.

For details, refer to allowable value (upper limit) settings and inquiry table.
Since items indicated as "0" in the table have no settings, Off is returned.

:CONFigure:COMParator:LOWer ON, ON

Sets the On/Off setting of the allowable value (lower limit) for normal condition
to On and the On/Off setting of the allowable value (lower limit) for single fault
condition to On.

:CONFigure:COMParator:LOWer?

:CONFIGURE : COMPARATOR: LOWER ON, ON (Headers: ON)

ON, ON (Headers: OFF)I

The On/Off setting of the allowable value (lower limit) for normal condition is set

to On and the On/Off setting of the allowable value (lower limit) for single fault
condition is set to On.

An execution error occurs in the following cases:

* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set
* In automatic measurement (Command)

Use this command after executing the : MODE command to activate the mea-
surement mode.
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8.7 Command Message Description

Sets and queries the allowable value (lower limit) On/Off
(when making AC measurements)(only ST5540)

Syntax Command :CONFigure:COMParator:LOWerAC
<character value 1>,<character value 2>
Query :CONFigure:COMParator:LOWerAC?
<character value 1>,<character value 2>
<character value 1> = OFF/ON
OFF : Allowable value data for normal condition (lower limit : AC mea-
surements)OFF
ON : Allowable value data for normal condition (lower limit : AC measure-
ments)ON
<character value 2>= OFF/ON
OFF : Allowable value for fault condition (lower limit : AC measure-
ments)OFF
ON : Allowable value for fault condition (lower limit : AC measure-
ments)ON

Response

Function Command Sets the setting of On/Off of an allowable value (lower limit: AC measure-
ments).
Sets one On/Off setting of an allowable value (lower limit: during AC measure-
ments) each for normal and single fault conditions.
For internally powered equipment, set the On/Off setting of an allowable value
(lower limit : during AC measurements) for fault condition to Off.

Query Returns the setting of On/Off of an allowable value (lower limit: AC measure-
ments).
Returns one On/Off setting of an allowable value (lower limit : during AC mea-
surements) for each normal and single fault conditions.
Internally powered equipment
Returns Off for the set of On/Off setting of the allowable value (lower limit:
during AC measurements) for fault condition.

Example Command :CONFigure:COMParator:LOWerAC ON, ON
Sets the On/Off setting of an allowable value (lower limit : during AC measure-
ments) for normal condition to On and the On/Off setting of an allowable value
(lower limit: during AC measurements) for single fault condition to On.

Query :CONFigure:COMParator:LOWerAC?

Response :CONFIGURE :COMPARATOR:LOWERAC ON, ON (Headers: ON)
ON, ON (Headers: OFF)
The On/Off setting of the allowable value (lower limit) for normal condition
during AC measurements is set to On and the On/Off setting of the allowable
value (lower limit) for single fault condition is set to On.
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Error An execution error occurs in the following cases:

* When patient auxiliary current, patient leakage current I, patient leakage cur-
rent (patient - earth), patient leakage current (SIP/SOP), total patient leakage
current (patient - earth) or total patient leakage current (SIP/SOP) measure-
ment mode is not selected.

* When a mode other than "leakage current mode" is set

* In automatic measurement (Command)

Note Use this command after using the : MODE command to set one of the following
measurement modes: patient auxiliary current or patient leakage current |,
patient leakage current (patient - earth), patient leakage current (SIP/SOP),
total patient leakage current (patient - earth) or total patient leakage current
(SIP/SOP).
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8.7 Command Message Description

Sets and queries the allowable value (lower limit) On/Off
(when making DC measurements)(only ST5540)

Syntax

Function

Example

Error

Note

Command

Query
Response

Command

Query

Command

Query
Response

:CONFigure:COMParator :LOWerDC

<character value 1>,<character value 2>

:CONFigure:COMParator:LOWerDC?

<character value 1>,<character value 2>

<character value 1> = OFF/ON
OFF : Allowable value data for normal condition (lower limit : DC mea-
surements)OFF
ON : Allowable value data for normal condition (lower limit : DC measure-
ments)ON

<character value 2>= OFF/ON
OFF : Allowable value for fault condition (lower limit : DC measure-
ments)OFF
ON : Allowable value for fault condition (lower limit : DC measure-
ments)ON

Sets the setting of On/Off of an allowable value (lower limit: DC measure-
ments).

Sets one On/Off setting of an allowable value (lower limit: during DC measure-
ments) each for normal and single fault conditions.

For internally powered equipment, set the On/Off setting of an allowable value
(lower limit : during DC measurements) for fault condition to Off.

Returns the setting of On/Off of an allowable value (lower limit: DC measure-
ments).

Returns the On/Off setting of an allowable value (lower limit: During DC mea-
surements) each for normal and single fault conditions.

Internally powered equipment

Returns Off for the set of On/Off setting of the allowable value (lower limit :
during DC measurements) for fault condition.

:CONFigure:COMParator:LOWerDC ON, ON

Sets the On/Off setting of an allowable value (lower limit: during DC measure-
ments) for normal condition to On and the On/Off setting of an allowable value
(lower limit: during DC measurements) for single fault condition to On.

:CONFigure:COMParator:LOWerDC?

: CONFIGURE : COMPARATOR : LOWERDC ON, ON (Headers: ON)

ON, ON (Headers: OFF)

The On/Off setting of the allowable value (lower limit) for normal condition
during DC measurements is set to On and the On/Off setting of the allowable
value (lower limit) for single fault condition is set to On.

An execution error occurs in the following cases:

* When patient auxiliary current, patient leakage current |, patient leakage cur-
rent (patient - earth), patient leakage current (SIP/SOP), total patient leakage
current (patient - earth) or total patient leakage current (SIP/SOP) measure-
ment mode is not selected.

* When a mode other than "leakage current mode" is set

* In automatic measurement (Command)

Use this command after using the : MODE command to set one of the following
measurement modes: patient auxiliary current or patient leakage current |,
patient leakage current (patient - earth), patient leakage current (SIP/SOP),
total patient leakage current (patient - earth) or total patient leakage current
(SIP/SOP).
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8.7 Command Message Description

Sets and queries the status of equipment under test in manual measurement

Syntax Command :CONFigure:CONDition <characters>
Query :CONFigure:CONDition?
Response <characters>
<characters> = NORMal/ EARTh/ POWersource/ NAPPly/ RAPPIly/ LLINe/
NLINeNORMal: Normal condition
EARTh : Single-fault condition
(Disconnection of protective earth conductor)
POWersource : Single-fault condition
(Disconnection of one wire in power line)

NAPPIly : Single-fault condition

(Application of 110% voltage: Positive phase)
RAPPIly : Single-fault condition

(Application of 110% voltage: Negative phase)
LLINe : Single-fault condition

(line voltage application: L)
NLINe : Single-fault condition

(line voltage application: N)
Function Command Sets the status of equipment under test for manual measurement.

Query Returns the status of equipment under test for manual measurement as alpha-
betic characters.

Example Command :CONFigure:AUTO OFF;:CONFigure:CONDition NORMal
Sets the equipment under test to normal condition.

Query :CONFigure:AUTO OFF; :CONFigure:CONDition?
Response :CONFIGURE:CONDITION NORMAL (Headers: ON)
NORMAL (Headers: OFF)
The equipment under test has been set to normal condition.

Error An execution error occurs in the following cases:
* When the measurement method is set to "automatic measurement”
* When the measurement mode is not selected
* When a mode other than "leakage current mode" is set
* When the setting cannot be made in the present condition
For details, refer to the table in "Appendix2 List of instrument status, other
test condition and special test condition” (p. A4).

Note » Use this command after executing the : MODE command to activate the mea-
surement mode.
» Depending on the equipment under test settings and measurement mode, the
setting cannot be made in some cases.
For details, refer to the table in "Appendix2 List of instrument status, other
test condition and special test condition" (p. A4).
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8.7 Command Message Description

Sets and queries the target current

Syntax

Function

Example

Error

Note

Command

Query
Response

Command
Query

Command

Query
Response

:CONFigure:CURRent <characters>
:CONFigure:CURRent?

<characters>
<characters> = ACDC/ AC/ DC/ ACPEAK
ACDC :AC+DC
(alternating current and direct current)
AC : Alternating current
DC : Direct current
ACPEAK : Alternating current peak
Network A

ACDC/ AC/ DC/ACPEAK (ACPEAK is free current only)
When network B1 or B2 is selected(only ST5540)
ACDC/ AC/ DC/ACPEAK
When network C, D, E, F or G is selected
ACDC/ AC/ DC/ ACPEAK

Sets the target current.
Returns the target current setting as alphabetic characters.

:CONFigure:CURRent ACDC
Sets AC+DC as the target current.

:CONFigure:CURRent?

:CONFIGURE : CURRENT ACDC (Headers: ON)
ACDC (Headers: OFF)

The target current has been set to AC+DC.

An execution error occurs in the following cases:

* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set
* In automatic measurement(Command)

* When network B1 or B2 is selected (only ST5540), the measurement current
that can be set will differ depending on the leakage current.

See "Selectable target currents” (p. 65)

* When the measurement method is set to "automatic measurement"(Com-
mand)

» Setting ACPeak when the frequency range is set between 0.1 Hz to 1 MHz
causes an execution error.

Use this command after executing the : MODE command to activate the mea-
surement mode.
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8.7 Command Message Description

Sets and queries the measurement network filter

Syntax Command :CONFigure:FILTer <characters>
Query :CONFigure:FILTer?

Response <characters>
<characters> = ON/ ON1_U2/ ON2_U3/ ON1_U1/ON2_U1/OFF
When network A is selected

OFF : Single-frequency network
ON : Multi-frequency network
When network B1 or B2 is selected(only ST5540)
ON : Network with a frequency characteristic
OFF : Network with 1 kQ non-inductive resistance only

When network D is selected
ON1_U2 : Network compatible with perception/reaction U2
ON2_U3 : Network compatible with abandonment U3
ON1_U1 : Network compatible with perception/reaction U1
ON2_U1 : Network compatible with abandonment U1

OFF : Body impedance network
When network D is selected

OFF : 1.5 kQ//0.15 uF network
When network E is selected

OFF . 1 kQ network
When network F is selected

OFF : 2 kQ2 network
When network G is selected

OFF : Network for damp conditions

Function Command Sets the measurement network filter.

Query Returns the setting of the measurement network filter as alphabetic characters.

Example @ Command :CONFigure:FILTer OFF
Sets the network only with 1 k€2 non-inductive resistance.
(When network B2 is selected)

Query :CONFigure:FILTer?

Response :CONFIGURE:FILTER OFF (Headers: ON)
OFF (Headers: OFF)
The network only with T kQ non-inductive resistance has been set.
(When network B2 is selected)

Error An execution error occurs in the following cases:
* When the measurement mode is not selected
* When a mode other than "leakage current mode" is set
* In automatic measurement (Command)
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Note » Use this command after executing the : MODE command to activate the mea-
surement mode.

Sets and queries the measuring time of automatic measurement

Syntax Command :CONFigure:MTIMe <numerical value>

Query :CONFigure:MTIMe?

Response <numerical value>
<numerical value> = 1 to 300 (NR1)

Function Command Sets the measuring time of automatic measurement.

Query Returns the measuring time of automatic measurement as a numeric value.
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8.7 Command Message Description

Sets and queries the measuring time of automatic measurement

Example

Error

Note

Command

Query
Response

:CONFIGURE:MTIME 5
Sets the measuring time of automatic measurement to 5 seconds.

:CONFigure:MTIMe?
:CONFIGURE:MTIME 5 (Headers: ON)
5 (Headers: OFF)

The measuring time of automatic measurement has been set to 5
seconds.

An execution error occurs in the following cases:

* When the measurement method is set to "manual measurement”
* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set

* In automatic measurement(Command)

» Use this command after executing the : MODE command to activate the mea-
surement mode.

» The unit is [s]. Fractions are rounded up when 0.5 or greater and rounded off
when less than 0.5.

Other manual measurements: Sets and queries the application of 110% of
rated voltage(only ST5540)

Syntax

Function

Example

Error

Command
Query
Response

Command
Query

Command

Query
Response

:CONFigure:0THer <characters>

:CONFigure:0THer?

<characters>

<characters> = OFF/NAPPIly/RAPPly
OFF : Application of 110% voltage : none
NAPPIy : Application of 110% voltage : Positive phase
RAPPIly : Application of 110% voltage : Negative phase

Other manual measurements: Sets application of 110% of rated voltage.

Other manual measurements: Returns application of 110% of rated voltage.

:CONFigure:AUTO OFF; :CONFigure:0THer NAPPly
Other manual measurements: Sets application of 110% of rated voltage to pos-
itive phase.

:CONFigure:AUTO OFF; :CONFigure:0THer?
:CONFIGURE:OTHER NAPPLY (Headers: ON)

NAPPLY (Headers: OFF)
Other manual measurements : Application of 110% of rated voltage has been
set to positive phase.

An execution error occurs in the following cases:

* When the measurement method is set to "automatic measurement"

* When a mode other than "leakage current mode" is set

* When a Network other than "B1" or "B2" is set

* When the measurement mode is not set to Touch current : Enclosure - Earth,
Touch current:Enclosure - Enclosure, Patient leakage current:SIP/SOP, Total
patient leakage current : SIP/SOP, Free current
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8.7 Command Message Description

Other manual measurements: Sets and queries the application of 110% of
rated voltage(only ST5540)

Note » Use this command after executing the : MODE command to activate the mea-
surement mode.

+ Use this command after using the : NETWork command to enter the B1 or
B2 network.

+ Use this command after executing the :MODE command to activate Touch
current : Enclosure - Earth, Touch current : Enclosure - Enclosure, Patient
leakage current:SIP/SOP, Total patient leakage current : SIP/SOP, Free cur-
rent.
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8.7 Command Message Description

When network B2 is selected

Internally powered equip-

Class-I equipment Class-Il equipment ment

Other test condition (Other applied voltages)
Applica- | Applica- Applica- | Applica- Applica- | Applica-
Measurement mode | Applica- | tion of | tionof |Applica-| tionof | tion of |Applica-| tion of | tion of
tionof | 110% 110% | tionof | 110% 110% | tionof | 110% 110%
110% volt- volt- 110% volt- volt- 110% volt- volt-
voltage: | age:Po | age:Ne | voltage: | age:Po | age:Ne | voltage: | age:Po | age:Ne
none sitive gative none sitive | gative none sitive gative
phase | phase phase | phase phase | phase

Earth leakage
current

Touch current :
Enclosure - Earth

Touch current :
Enclosure - O @) @) @) O O @) @) @)
Enclosure

Patient leakage
current : - - - - - - - - -
Patient - Earth

Patient leakage
current : - O O - O O - O O
SIP/SOP

Patient leakage

current : - - - - - - - - -

F-type applied part
Patient leakage

current : - - - - — — _ _ _

Metal accessible part

Total patient
leakage current : - - - - - - — - —
Patient - Earth

Total patient
leakage current : - @) ) - O O - ) )
SIP/SOP
Total patient
leakage current : - - - - - - - - —
F-type applied part
Total patient
leakage current : - - — - - - - - -
Metal accessible part

Patient auxiliary
current

Free current 0] ®) O O (@) O (@) @) @)

©) O ©) @) @) @) @) ©) ©)

O: Can be set, —: Cannot be set
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8.7 Command Message Description

Sets and queries the set measurement current
(protective conductor ammeter)

Syntax

Function

Example

Error

Note

Command
Query
Response

Command
Query

Command

Query
Response

:CONFigure: PCC <characters>
:CONFigure:PCC?
<characters>
<characters>= ACDC/AC/DC/ACPEAK
ACDC : AC+DC(alternating current and direct current)
AC : Alternating current
DC : Direct current
ACPEAK : ACPeak

Sets protective conductor current.
Returns protective conductor current setting as alphabetic characters.

:CONFigure:PCC ACDC
Sets protective conductor current to AC + DC.

:CONFigure:PCC?
:CONFIGURE:PCC ACDC (Headers : ON)

ACDC (Headers : OFF)
Protective conductor current has been set to AC + DC.

Mode is set to something other than "protective conductor ammeter mode".
Setting ACPeak when the frequency range is set between 0.1 Hz and 1 MHz
causes an execution error.

Use this command after using the : SYSTem : MODE command to set the pro-
tective conductor ammeter mode.
Setting a frequency range from 0.1 Hz will activate the following settings.

* Leakage current mode: When measured current is ACPeak, ACDC is used.
* In the AUTO range, HOLD3 is used.
* Voltmeter mode: In AUTO range, HOLD3 is used.

* Protective conductor ammeter mode: Frequency range setting is disabled
and operation starts from a 15 Hz setting.

Sets and queries current range (protective conductor ammeter)

Syntax

Function

Example

Command
Query
Response

Command
Query

Command

:CONFigure:PCC:RANGe <characters>

:CONFigure:PCC:RANGe?

<characters>

<characters>= HOLD1/HOLD2
HOLD1:50mA range
HOLD2:10mA range

Sets the current range for protective conductor ammeter.
Returns the current range for protective conductor ammeter setting as alpha-
betic characters.

:CONFigure:PCC:RANGe HOLDI
Sets the 50 mA range as current range for protective conductor ammeter.
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8.7 Command Message Description

Sets and queries current range (protective conductor ammeter)

Query
Response

Error

Note

:CONFigure:PCC:RANGe?
:CONFIGURE : PCC:RANGE HOLDI (Headers : ON)

HOLD1 (Headers : OFF)
The current range for protective conductor ammeter is set to the 50 mA range.

Mode is set to something other than "protective conductor ammeter mode".

Use this command after using the : SYSTem : MODE command to set the pro-
tective conductor ammeter mode.

Sets and queries the power supply polarity in manual measurement

Syntax  Command
Query
Response

Function Command

Query

Example = Command

Query
Response

Error

Note

:CONFigure:POLarity <characters>
:CONFigure:POLarity?

<characters>

<characters> = NORMal/ REVerse
NORMal : Positive phase
REVerse : Negative phase

Sets the power supply polarity for manual measurement.

Returns the power supply polarity setting for manual measurement as alpha-
betic characters.

:CONFigure:AUTO OFF; :CONFigure:POLarity NORMal
Sets the power supply polarity to positive phase.

:CONFigure:AUTO OFF; :CONFigure:POLarity?
:CONFIGURE: POLARITY NORMAL (Headers: ON)
NORMAL (Headers : OFF)

The power supply polarity has been set to positive phase.

An execution error occurs in the following cases:

* When the measurement method is set to "automatic measurement”

* When a mode other than "leakage current mode" is set

* When the measurement mode is set to Enclosure - Line leakage current,
Touch current Enclosure - Line or the measurement mode is not set

* When the type of equipment under test is set to "internally powered equip-
ment"

* When the auto range is set and a 0.1 Hz frequency range setting is made.

* When power on polarity switching is set and a power on check ends in an
error (NG), it is the instrument that is causing the error.

Use this command after executing the : MODE command to activate the mea-
surement mode.
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8.7 Command Message Description

Sets and queries the current range

Syntax Command :CONFigure:RANGe <characters>
Query :CONFigure :RANGe?
Response <characters>
<characters> = AUTO/ HOLD1/ HOLD2/ HOLD3/ HOLD4

AC, DC,AC+DC
AUTO : Auto range
HOLD1: 50.00 mArange
HOLD2: 5.000 mArange
HOLD3: 500.0 pArange
HOLD4: 50.00 pArange
ACpeak
AUTO : Auto range
HOLD1: 75.00 mArange
HOLD2: 10.00 mArange
HOLD3: 1.000 mArange
HOLD4: 500.0 pArange

Function @ Command Sets the current range.

Query Returns the current range setting as alphabetic characters.

Example @ Command :CONFigure:RANGe AUTO
Sets the current range to the Auto range.

Query :CONFigure :RANGe?
Response :CONFIGURE:RANGE AUTO (Headers : ON)

AUTO (Headers : OFF)
The current range has been set to the Auto range.

Error An execution error occurs in the following cases :
* When the measurement mode is not selected
* When a mode other than "leakage current mode" is set
* In automatic measurement(Command)
* When currency range is set to auto range and frequency range is set from 0.1
Hz.

Specific manual measurement: Sets and queries the application of 110% of
rated voltage(only ST5540)

Syntax Command :CONFigure:SPECial <characters>
Query :CONFigure:SPECial?

Response <characters>
<characters> = NAPPIy/RAPPly
NAPPIly : Application of 110% voltage : Positive phase
RAPPIly : Application of 110% voltage : Negative phase

(90BpBUI gSN 'OZET-SY)
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Function Command Specific manual measurement: Sets the application of 110% of rated voltage.

Query Specific manual measurement : Returns the application of 110% of rated volt-
age as alphabetic characters
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Specific manual measurement: Sets and queries the application of 110% of
rated voltage(only ST5540)

Example

Query

Response

Error

Note

Command

CONFigure:AUTO OFF; :CONFigure:SPECial NAPPly

Specific manual measurement: Sets the application of 110% of rated voltage as
positive phase.

CONFigure:AUTO OFF; :CONFigure:SPECial?
CONFIGURE:SPECIAL NAPPLY (Headers: ON)

NAPPLY (Headers : OFF)
Specific manual measurement: The application of 110% of rated voltage has
been set to positive phase.

An execution error occurs in the following cases:

When network B2 is selected

When the measurement method is set to "automatic measurement"”

When a mode other than "leakage current mode" is set

When a Network other than "B1" or "B2" is set

When a measurement mode other than Patient leakage current, F-type
applied part, Patient leakage current : Metal accessible part, Total patient
leakage current : F-type applied part, Total patient leakage current : Metal
accessible part is set

Use this command after executing the : MODE command to activate the mea-
surement mode.

Use this command after using the : NETWork command to enter the "B1" or
"B2" network.

Use this command after executing the : MODE command to activatePatient
leakage current:F-type applied part, Patient leakage current : Metal accessi-
ble part, Total patient leakage current : F-type applied part, Total patient leak-
age current : Metal accessible part.

Special test condition (Specific applied voltage)

Class-I equipment Class-Il equipment InternaII.y powered
equipment
Measurement modes | Application | Application | Application | Application Application Application
of 110% | of110% | of110% | of 110% 51?1100/ of 110%
voltage: voltage: voltage: voltage: volta e'Poos- voltage:
Positive Negative Positive Negative itiveg Hase Negative
phase phase phase phase P phase
Earth leakage current - - - - - -
Touch current : B B B _ B B
Enclosure - Earth
Touch current : _ _ _ _ _ _
Enclosure - Enclosure
Patient leakage B B B _ B B
current :Patient - Earth
Patient leakage _ _ _ _ _ _
current :SIP/SOP
Patient leakage
current : (@) (©) ©) ©) @] (@)
F-type applied part
Patient leakage cur-
rent : O O O O O (@)
Metal accessible part

O: Can be set, —: Cannot be set




201

8.7 Command Message Description

Special test condition (Specific applied voltage)

Class-I equipment Class-Il equipment Internallly powered
equipment
Measurement modes | Application | Application | Application | Application Application Application
of 110% | of 110% | of 110% | of 110% | PP of 110%
voltage: voltage: voltage: voltage: volta e'Poos- voltage:
Positive Negative Positive Negative itiveg Hase Negative
phase phase phase phase P phase
Total patient leakage
current : - - - - - -
Patient - Earth
Total patient leakage
current : - - - - - -
SIP/SOP
Total patient leakage
current : (@) (©) ©) ©) O (@)
F-type applied part
Total patient leakage
current : (@) (@) ©) ©) O (@)
Metal accessible part
Patient auxiliary B B B B _ _
current
Free current - - - - - —

O: Can be set, —: Cannot be set

Sets and queries switches(only ST5540)

Syntax Command :CONFigure:SWITch <characters>
Query :CONFigure:SWITch?
Response <character value 1>,<character value 2>,<character value 3>
<character value 1> = OFF/ON
OFF : S10: OFF
ON :S10: ON =0
<character value 2> = OFF/ON a >
OFF : S12: OFF nNT
ON:S12:ON B2
<character value 3> = OFF/ON O
OFF : S13: OFF C
ON :S13: ON & é’
Function Command Sets manual measurement switches. % o
:_‘ —
Query Returns the manual measurement switches setting as alphabetic characters. § @
Example Command :CONFigure:AUTO OFF;:CONFigure:SWITch ON,OFF,OFF d
Sets manual measurement switches to S10=0ON, S12=0FF, S13=0OFF. §
Query :CONFigure:AUTO OFF; :CONFigure:SWITch? g
Response :CONFIGURE:SWITch ON, OFF (Headers: ON) o
ON, OFF, OFF (Headers : OFF) -
Manual measurement switches has been set to S10=0ON, S12=0FF, S13=0OFF. 'an
3
)
@)
o
3
El
@
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Sets and queries switches(only ST5540)

Error

Note

An execution error occurs in the following cases :

During automatic measurement

When a mode other than "leakage current mode" is set

When a Network other than "B1 or B2" is set

Setting not possible under existing conditions

For details, see the table below.

An execution error occurs when none of S10, S12 and S13 can be set.

Use this command after executing the : MODE command to activate the mea-
surement mode.

Use this command after using the : NETWork command to enter the B1 or
B2 network.

Settings may not be possible for some equipment under test and measure-
ment modes. For details, see the table below.

Use this command after executing the : MODE command to activate the mea-
surement mode.

Use this command after using the : NETWork command to enter the B1 or
B2 network.

Settings may not be possible for some equipment under test depending on
equipment under test setting and mode. For details, see table on next page.
When S10, S12 or S13 can be set, turn off the settings that cannot be set.
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When network B1 is selected

Switch Class-I equipment Class-Il equipment Internall_y powered
equipment
Measurement mode
S10 | S12 | S13 | S10 | S12 | S13 | S10 | S12 | S13
Earth leakage current O O - - - - - - -
Enclosure - Earth leakage current O @) - O O - - — —
Enclosure - Enclosure current O O - O ) - - — -
Patient leakage current | O - O @) - ) - - -
Patient leakage current Il O - ©) O - O - - -
Patient leakage current Il O - O O - O - - -
Patient auxiliary current O - - O - - - - -
Free current O O - ) O - — - -

When network B2 is selected

Internally powered

Switch Class-I equipment Class-Il equipment equipment

Measurement mode

§10 | 812 | $13 | S10 | S12 | 813 | S10 | S12 | S13
Earth leakage current @) ) - - - - - - -

Touch current:

Enclosure - Earth © © B © © - B B B

Touch current: o o B o o _ B B B
Enclosure - Enclosure

Patient leakage current: o B o o B o B _ _

(Patient - Earth)
Patient leakage current:SIP/SOP O - O @) - o) - - -
Patient leakage current:

F-type applied part © B © © B © B B B -6
Patient leakage current: o B 3 o 3 B 3 3 3 a 3
Metal accessible part NT
w @
Total patient leakage current: o -
_ - - - - - 9o
(Patient - Earth) © © © © c
, X PN
Total patient leakage current: o _ o o : o _ 3 3 W O
SIP/SOP 5 g
- o 2
Total patient leakage current: 3=
F-type applied part © - © © B © - - B § 3
Total patient leakage current: ~ %
. o} - - o} - - - - -
Metal accessible part =
Patient auxiliary current o) - - o) - - - - - %
Free current o) o) - o o) - - - - g
=
T
o
3
)
@)
o
3
©
=1
@
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Sets and queries the measurement terminal of the Patient leakage current
(Patient - Earth) and the total patient leakage current (Patient - Earth)

(only ST5540)
Syntax Command :CONFigure:TERMinal <characters>
Query :CONFigure:TERMinal?
Response <characters>

Function Command

Query

Example = Command
Query

Response

Error

Note

<characters> = T1T2/T2
T1T2:Terminal T1 and Terminal T2
T2:Terminal T2 and grounding terminal

Sets the measurement terminal of the Patient leakage current (Patient - Earth)
and the total patient leakage current (Patient - Earth)

Returns the setting of the measurement terminal of the Patient leakage current
(Patient - Earth) and the total patient leakage current (Patient - Earth) in charac-
ters.

:CONFigure:TERMinal T1T2
Sets the measurement terminal of the Patient leakage current (Patient - Earth)
and the total patient leakage current (Patient - Earth) to T1 and T2 terminals.

:CONFigure:TERMinal?
:CONFIGURE: TERMINAL T1T2 (Headers: ON)
T1T2 (Headers: OFF)

Measurement terminal of the Patient leakage current (Patient - Earth) and the
total patient leakage current (Patient - Earth) are set to T1 and T2 terminals.

An execution error occurs in the following cases:

* When measurement mode is other than the patient leakage current (Patient -
Earth) or the total patient leakage current (Patient - Earth)

* When a mode other than "leakage ammeter mode" is set

» The grounding class of equipment under test is set to something other than
internally powered equipment

* During automatic measurements

Use this command after executing the : MODE command to activate the mea-
surement mode.

Sets and queries the target voltage

Syntax  Command
Query
Response

Function Command

Query

:CONFigure:VOLTage <characters>
:CONFigure:VOLTage?

<characters>

<characters> = ACDC/ AC/ DC/ACPEAK
ACDC : AC+DC(alternating current and direct current)
AC : Alternating current
DC : Direct current

ACPEAK : AC peak

Sets the target voltage.

Returns the target voltage setting as alphabetic characters.
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Sets and queries the target voltage

Example Command :CONFigure:VOLTage ACDC
Sets the target voltage to AC+DC.

Query :CONFigure:VOLTage?

Response :CONFIGURE:VOLTAGE ACDC (Headers: ON)
ACDC (Headers : OFF)
The target voltage has been set to AC+DC.

Error An execution error occurs when mode is set to something other than "voltmeter
mode."
Note Use this command after executing the : SYSTem : MODE command to set the

instrument into voltmeter mode.

Sets and queries the voltage range

Syntax Command :CONFigure:VOLTage:RANGe <characters>
Query :CONFigure:VOLTage :RANGe?
Response <characters>
<characters> = AUTO/ HOLD1/ HOLD2/ HOLD3/ HOLD4

AUTO : Auto range
HOLD1 : 50.00 V range
HOLDZ2 : 5.000 V range
HOLD3 : 500.0 mV range
HOLD4 : 50.00 mV range

Function Command Sets the voltage range.
Query Returns the voltage range setting as alphabetic characters.

Example Command :CONFigure:VOLTage:RANGe AUTO
Sets the voltage range to the Auto range.

Query :CONFigure:VOLTage:RANGe? o)
Response :CONFIGURE:VOLTAGE :RANGE AUTO (Headers: ON) »

AUTO (Headers: OFF) 0

The voltage range has been set to the Auto range. ('9)

Error An execution error occurs when mode is set to something other than "voltmeter %
mode." w

-

Note Use this command after executing the : SYSTem : MODE command to set the 'C_:Q;
instrument into voltmeter mode. )

Setting auto range when the frequency range is set between 0.1 Hzand 1 MHz @

causes an execution error.

Sets and queries the wait time for switching operation in automatic measure-
ment (delay c)

Syntax Command :CONFigure:WTIMe:ETC <numerical value>
Query :CONFigure:WTIMe:ETC?

Response <numerical value>
<numerical value> = 1 to 1800 (NR1)

Joindwo) e woi4 uswnisu| ay) Bulonuony g Jeideyn
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Sets and queries the wait time for switching operation in automatic measure-

ment (delay c)

Function Command

Query

Example = Command
Query

Response

Error

Note

Sets the wait time for switching operation in automatic measurement (delay c).

Returns the wait time setting (delay c) for switching operation in automatic mea-
surement as a numeric value.

:CONFigure:AUTO ON; :CONFigure:WTIMe:ETC 10
Sets the wait time (delay c) for switching operation in automatic measurement
to 10 seconds.

:CONFigure:AUTO ON; :CONFigure:WTIMe:ETC?
:CONFIGURE:WTIME:ETC 1200 (Headers: ON)

1200 (Headers: OFF)

The wait time (delay c) for switching operation in automatic measurement has
been set to 1,200 seconds.

An execution error occurs in the following cases:

* When the measurement method is set to "manual measurement”
* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set

* In automatic measurement(Command)

* When a value outside the specified range is input

» Use this command after executing the : MODE command to activate the mea-
surement mode.

» The unit is [s]. Fractions are rounded up when 0.5 or greater and rounded off
when less than 0.5.

Sets and queries the wait time for switching operation in automatic measure-

ment (delay a)

Syntax  Command
Query
Response

Function Command

Query

Example @ Command

Query
Response

Error

:CONFigure:WTIMe:LINE <numerical value>
:CONFigure:WTIMe:LINE?

<numerical value>
<numerical value> = 0 to 1800 (NR1)

Sets the wait time (delay a) for switching operation in automatic measurement.

Returns the wait time setting (delay a) for switching operation in automatic
measurement as a numeric value.

:CONFigure:AUTO ON; :CONFigure:WTIMe:LINE 10
Sets the wait time (delay a) for switching operation in automatic measurement
to 10 seconds.

:CONFigure:AUTO ON; :CONFigure:WTIMe:LINE?
:CONFIGURE:WTIME:LINE 1200 (Headers:ON)
1200 (Headers:OFF)

The wait time (delay a) for switching operation in automatic measurement has
been set to 1,200 seconds.

An execution error occurs in the following cases :

* When the measurement method is set to "manual measurement”
* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set

* In automatic measurement(Command)

* When a value outside the specified range is input
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Sets and queries the wait time for switching operation in automatic measure-

ment (delay a)

Note

» Use this command after executing the : MODE command to activate the mea-
surement mode.

» The unit is [s]. Fractions are rounded up when 0.5 or greater and rounded off
when less than 0.5.

Sets and queries the wait time for switching operation in automatic measure-

ment (delay b2)

Syntax  Command
Query
Response

Function Command

Query

Example = Command

Query
Response

Error

Note

:CONFigure:WTIMe:POLarity <numerical value>
:CONFigure:WITIMe:POLarity?

<numerical value>
<numerical value> = 1 to 1800 (NR1)

Sets the wait time (delay b2) for switching operation in automatic measurement.

Returns the wait time setting (delay b2) for switching operation in automatic
measurement as a numeric value.

:CONFigure:AUTO ON; :CONFigure:WTIMe:POLarity 10
Sets the wait time (delay b2) for switching operation in automatic measurement
to 10 seconds.

:CONFigure:AUTO ON; :CONFigure:WTIMe:POLarity?
:CONFIGURE:WTIME:POLARITY 1200

(Headers: ON)

1200 (Headers: OFF)

The wait time (delay b2) for switching operation in automatic measurement has
been set to 1,200 seconds.

An execution error occurs in the following cases:

* When the measurement method is set to "manual measurement”
* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set

* In automatic measurement(Command)

* When a value outside the specified range is input

» Use this command after executing the : MODE command to activate the mea-
surement mode.

* The unit is [s]. Fractions are rounded up when 0.5 or greater and rounded off
when less than 0.5.

Sets and queries the wait time for switching operation in automatic measure-

ment (delay b1)

Syntax  Command
Query
Response

Function Command

Query

:CONFigure:WTIMe: POLarityO<numerical value>

:CONFigure:WTIMe:POLarity0?
<numerical value>
<numerical value>= 0 to 1800(NR1)

Sets the wait time (delay b1) for switching operation in automatic measurement.

Returns the wait time setting (delay b1) for switching operation in automatic
measurement as a numeric value.
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Joindwo) e woi4 uswnisu| ay) Bulonuony g Jeideyn




208

8.7 Command Message Description

Sets and queries the wait time for switching operation in automatic measure-

ment (delay b1)

Example = Command

Query

Response

Error

Note

:CONFigure:AUTO ON; :CONFigure:WTIMe:POLarity0 10
Sets the wait time (delay b1) for switching operation in automatic measurement
to 10 seconds.

:CONFigure:WTIMe:POLarity0?
:CONFIGURE :WTIME : POLARITY0 1200 (Headers: ON)

1200 (Headers : OFF)
The wait time (delay b1) for switching operation in automatic measurement has
been set to 1,200 seconds.

An execution error occurs in the following cases :

* When the measurement method is set to "manual measurement”
* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set

* In automatic measurement (Command)

* When a value outside the specified range is input

+ Use this command after executing the : MODE command to activate the mea-
surement mode.

» The unit is [s]. Fractions are rounded up when 0.5 or greater and rounded off
when less than 0.5.

Sets and queries the grounding class of equipment under test

Syntax  Command
Query
Response

Function Command

Query

Example = Command

Query
Response

Error

:EQUipment <characters>

:EQUipment?

<characters>

<characters> = CLAss1(CLA1)/ CLAss2(CLA2)/ INTernal
CLAss1 : Class-I equipment
CLAss2 : Class-Il equipment
INTernal: Internally powered equipment

Sets the grounding class of equipment under test.

Returns the grounding class setting of equipment under test as alphabetic char-
acters.

:MODE OFF; :EQUipment CLAssl
Sets the grounding class of equipment under test to "Class-I equipment.”

:EQUipment?
:EQUIPMENT CLASS1 (Headers: ON)
CLASS1 (Headers: OFF)

The grounding class of equipment under test has been set to "Class-| equip-
ment."

An execution error occurs in the following cases:
* When the measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)
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Sets and queries the equipment name/control number of equipment under test

Syntax Command :EQUipment:IDENtity <character value 1> ,<character value 2>
Query :EQUipment : IDENtity?
Response <character value 1> ,<character value 2>
<character value 1> = Equipment name
(text data with 1 to 12 characters)
<character value 2>= Control number
(text data with 1 to 12 characters)

Function Command Sets the equipment name/control number of equipment under test.
Query Returns the equipment name/control number setting of equipment under test.

Example Command :EQUipment:IDENtity ABC,NO-111
Sets the equipment name/control number of equipment under test to "ABC" and
"NO-111," respectively.

Query :EQUipment : IDENtity?

Response :EQUIPMENT:IDENTITY ABC,NO-111 (Headers: ON)
ABC,NO-111 (Headers: OFF)
The equipment name/control number of equipment under test have been set to
"ABC" and "NO-111," respectively.

Error An execution error occurs in the following cases:
* When the measurement mode is selected(Command)
* When a mode other than "leakage current mode" is set(Command)
« If the character string does not conform to the specified format (Command)

Note » Use this command after executing the : MODE command to activate OFF
mode (i.e., measurement mode not selected).
» Alphanumeric characters and hyphens (-) can be used. All letters are treated
as uppercase (not case-sensitive).
The equipment name and control number need not be set except when mea-
surement data is saved in memory.

Sets and queries the applied part of equipment under test
(Network B1, B2 only)(only ST5540)

Syntax Command :EQUipment:TYPE <characters>
Query :EQUipment : TYPE?
Response <characters>
<characters> = B/ BF/ CF
B : Type B applied part
BF : Type BF applied part
CF : Type CF applied part
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Function Command Sets the applied part of equipment under test.
Query Returns the applied part setting of equipment under test.

Example Command :EQUipment:TYPE B
Sets the applied part of equipment under test to Type B applied part.

Query :EQUipment :TYPE?
Response :EQUIPMENT:TYPE B (Headers: ON)

B (Headers: OFF)
The applied part of equipment under test has been set to Type B applied part.
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Sets and queries the applied part of equipment under test
(Network B1, B2 only)(only ST5540)

Error An execution error occurs in the following cases:
* When network A, C, D, E, F or G is selected
* When a mode other than "leakage current mode" is set
* When network B1 or B2 is selected
When the measurement mode is selected (Command)

Note Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).

Queries the event status register 0

Syntax Query :ESRO?

Response <numerical value>
<numerical value> = 0 to 255 (NR1)

Function Query Returns the setting content of event status register 0 (ESR0O) as a numeric
value, then clears the content. No header is prefixed to the response message.

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

‘ Not used ‘ ERROR LOW TEST MEAS T-FAIL FAIL PASS

Example  Query :ESRO?
Response 1
Bit 0 of ESRO has been set to 1.

Error If the response message exceeds the output queue size, a query error occurs.

Sets and queries the response header

Syntax Command :HEADer <characters>
Query :HEADer?

Response <characters>
<characters> = ON/OFF
ON : With response header
OFF : Without response header

Function Command Sets the response header of the query. (default setting : OFF)
Query Returns the response header setting as alphabetic characters.

Example Command :HEADer OFF
Sets the response header to OFF.

Query :HEADer?

Response :HEADER ON (Headers: ON)
The response header has been set to ON.
OFF (Headers : OFF)
The response header has been set to OFF.
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Sets and queries the application line for leakage current measurement
between enclosure and line

Syntax Command :LINE <characters>
Query :LINE?
Response <characters>
<characters> = INT/ EXT

INT : Uses internal contact.
(internal contact and terminal T2)
EXT : Uses external contact.
(terminals T1 and T2)

Function Command Sets the application line for Touch current Enclosure - Line or Enclosure - Line
leakage current.

Query Returns the setting of the application line for Touch current Enclosure - Line or
Enclosure - Line leakage current.

Example Command :I,INE INT
Sets the application line for Touch current Enclosure - Line or Enclosure - Line
leakage current to "internal contact.”

Query :LINE?
Response :LINE INT (Headers: ON)

INT (Headers: OFF)
Use of internal contact has been set.

Error An execution error occurs in the following cases:
* When the measurement mode is not set to Touch current Enclosure - Line,
Enclosure - Line leakage current.
* When a mode other than "leakage current mode" is set
* When the measurement method is set to "automatic measurement"(Com-
mand)

Clears the maximum value

Syntax Command :MAXimum:CLEar
Function Command Clears the maximum value.

Example Command :MAXimum:CLEar
Clears the maximum value.

Error An execution error occurs in the following cases:
* When the measurement mode is not selected
* When a mode other than "leakage current mode" is set
* |In automatic measurement
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Note Use this command after executing the : MODE command to activate the mea-
surement mode.
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Queries the measurement value

Syntax

Function

Example

Error

Note

Query
Response

Query

Query
Response

:MEASure?

<numerical value 1> ,<numerical value 2>

<numerical value 1> = Measurement value (NR3)

<numerical value 2> = Judgement (NR1)
0: Equal to or less than the allowable value (PASS)
1: Greater than the allowable value(upper limit) (FAIL)
2: Smaller than the allowable value (lower limit) (LOW)
3: No judgment

Returns the measurement value and judgement result as numeric values.
The data is arranged as follows :
<Measurement value>,<Judgement> (unit : A)

:MEASure?

:MEASURE +2.345E-03,1 (Headers: ON)
+2.345E-03, 1 (Headers: OFF)

The example of response data is shown below :

Measurement valueJudgement
2.345mA FAIL

An execution error occurs in the following cases :
* When the measurement method is set to "automatic measurement"
* When the measurement mode is not selected

» Use this command after executing the : MODE command to activate the mea-
surement mode.

* When [MEASure?] command is transmitted before the appropriate measure-
ment range is selected in the Auto range, there is the case that the right mea-
surement value is not received by PC
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Queries the maximum value after automatic measurement

Syntax  Query :MEASure:AUTO?

Response <numerical value 1>,<numerical value 2>,<numerical value 3>,<numerical
value 4> <numerical value 5>,<numerical value 6> ,<numerical value 7>
<numerical value 1> = Maximum value(NR3)
<numerical value 2> = Judgement(NR1)

0 : Equal to or less than the allowable value(PASS)
1 : Greater than the allowable value(upper lomit)(FAIL)
2 :Smaller than the allowable value (lower limit)(LOW)
3 :No judgment
<numerical value 3> = Power supply polarity(NR1)
0 : Positive phase
1 : Negative phase
(When the equipment under test is internally powered equipment, touch cur-
rent (enclosure - line). When enclosure - line leakage current, the value is 0)
<numerical value 4> = Equipment under test status(NR1)
0 : Normal condition
1 : Single-fault condition(Disconnection of one wire in power line)
2 : Single-fault condition(Disconnection of protective earth conductor)
3 : Single-fault condition
(Application of 110% voltage: Positive phase)
4 : Single-fault condition
(Application of 110% voltage: Negative phase)
5 : Single-fault condition (line voltage application : L)
6 : Single-fault condition (line voltage application : N)
<numerical value 5> = Target current (NR1)
0:AC+DC
1:AC
2:DC
3 : ACpeak
<numerical value 6> = Other 110% voltage application
0 : Application of 110% voltage:none
1 : Application of 110% voltage:Positive phase

Returns power supply polarity, the maximum value in each combination of
equipment under test status, the corresponding judgment, power supply polar-
ity and equipment under test status as a numeric value.

The data is arranged as follows : <1.Maximum value>, <2.Judgement>,
<3.Power supply polarity>, <4.Equipment under test status>, <5.Target cur-
rent>, <6.0ther 110% voltage application>, <7.Specific 110% voltage applica-
tion>, ...

Data 1 through 7 are repeated as many times as the number of automatic mea-
surement combinations.

(unit of (1) maximum value : A)

2 : Application of 110% voltage:Negative phase —

(0 for ST5541) 5

<numerical value 7> = Specific 110% voltage application )

0 : Application of 110% voltage:none B

1 : Application of 110% voltage:Positive phase o

2 : Application of 110% voltage:Negative phase %

(0 for ST5541) w

Function Query Returns all measurement results at once after automatic measurement. %
)

8
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Queries the maximum value after automatic measurement

Example  Query :MEASure:AUTO?

Response :MEASURE:AUTO +2.345E-03,0,0,0,0,0,0,
+2.362E-03,0,1,0,0,0,0,+2.510E-03,0,0,2,0,0,0,
+2.610E-03,1,1,2,0,0,0,+42.456E-03,0,0,1,0,0,0,
+2.459E-03,0,1,1,0,0,0 (Headers:ON)
+2.345-03,0,0,0,0,0,0,+2.362E-03,0,1,0,0,0,0,
+2.510E-03,0,0,2,0,0,0,+42.610E-03,1,1,2,0,0,0,
+2.456E-03,0,0,1,0,0,0,+2.459£-03,0,1,1,0,0,0
(Headers: OFF)

The example of response data is shown below:

LRIV Judgement FONET s.upply Equipment under test status el
value polarity current
2.345 mA PASS Positive phase Normal condition AC +DC
2.362 mA PASS Negative Normal condition AC + DC

phase
. Single-fault condition
2510 mA PASS Positive phase (Disconnection of protective earth conductor) AC +DC
Negative Single-fault condition
2610 mA FAIL phase (Disconnection of protective earth conductor) AC+DC
2.456 mA PASS | Positive phase . Single-fault condition AC +DC
(Disconnection of one wire in power line)
2 459 mA PASS Negative _ Sn_‘lgle—fault co!‘ldl’gon _ AC +DC
phase (Disconnection of one wire in power line)
Error An execution error occurs in the following cases :
* When the measurement method is set to "manual measurement”
* When the measurement mode is not selected
+ Before the start of automatic measurement
* When automatic measurements end in an error
Note » Use this command after executing the : MODE command to activate the mea-

surement mode.

» Execute this command after confirming the completion of automatic measure-
ment (: AMC? command). If the command is executed during automatic
measurement, correct measurement results cannot be obtained.
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Queries the maximum value

Syntax  Query :MEASure:MAXimum?

Response <numerical value 1>,<numerical value 2>,<numerical value 3>,<numerical
value 4> <numerical value 5>,<numerical value 6> ,<numerical value 7>
<numerical value 1> = Maximum value (NR3)
<numerical value 2> = Judgement (NR1)

0 : Equal to or less than the allowable value (PASS)
1 : Greater than the allowable value (upper limit)(FAIL)
2 : Smaller than the allowable value (lower limit)(LOW)
3 : No judgment
<numerical value 3> = Power supply polarity (NR1)
(When the equipment under test is internally powered equipment,
touch current (enclosure - line). When enclosure - line leakage cur-
rent, the value is 0)
0 : Positive phase
1: Negative phase
<numerical value 4> = Equipment under test status (NR1)
0 : Normal condition
1 : Single-fault condition
(Disconnection of one wire in power line)
2 : Single-fault condition
(Disconnection of protective earth conductor)
3 : Single-fault condition
(Application of 110% voltage : Positive phase)
4 : Single-fault condition
(Application of 110% voltage : Negative phase)
5 : Single-fault condition (line voltage application : L)
6 : Single-fault condition (line voltage application : N)

Syntax Response <numerical value 5> = Target current(NR1)

0:AC+DC
1:AC
2:DC
3 : ACpeak

<numerical value 6> = Other 110% voltage application
0 : Application of 110% voltage : none
1 : Application of 110% voltage : Positive phase
2 : Application of 110% voltage : Negative phase
(0 for ST5541)

<numerical value 7> = Specific 110% voltage application
0 : Application of 110% voltage : none
1 : Application of 110% voltage : Positive phase
2 : Application of 110% voltage : Negative phase
(0 for ST5541)
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Function Query Returns the maximum value, the corresponding judgment, power supply polar-
ity and equipment under test status as a numeric value.
The data is arranged as follows : <1.Maximum value>, <2.Judgement>,
<3.Power supply polarity>, <4.Equipment under test status>, <5.Target cur-
rent>, <6.0ther 110% voltage application>, <7.Specific 110% voltage application>
(unit of (1) maximum value : A)

Example Query :MEASure :MAXimum?
Response :MEASURE:MAXIMUM +2.345E-03,1,1,2,0,0,0
(Headers: ON)
+2.345E-03,1,1,2,0,0,0 (Headers: OFF)
The example of response data is shown below :
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Queries the maximum value

Specific
0,
Maximum | Judge e . Target il itz 110% volt-
supply Equipment under test status voltage :
value ment . current .S age applica-
polarity application tion
2345 mA | FAIL Negative $|ngle-fault cgndltlon(Dlsconnec- AC+DC none none
phase |tion of protective earth conductor)
Error If the measurement mode is not set, an execution error occurs.
When there is no maximum value, +9.999E+10,3,0,0,0,0,0 will be displayed.
Note » To obtain the maximum value acquired in automatic measurement, execute

this command after confirming the completion of automatic measurement
(: AMC? command). If the command is executed during automatic measure-
ment, the maximum value at command execution is obtained.
» Use this command after executing the : MODE command to activate the mea-
surement mode.

Queries the protective conductor current measurement value

Syntax

Function

Example

Error

Note

Query

Response

Query

Query

Response

:MEASure:PCC?

<numerical value>

<numerical value>=Measurement value(NR3)

Returns protective conductor current measurement value as a numeric value.
(unit : A)

:MEASure:PCC?

+2.345E-03 (Headers : OFF)
Protective conductor current measurement value is 2.345 mA.

:MEASURE : PCC +2.345E-03 (Headers : ON)

Mode is set to something other than "protective conductor ammeter mode"

+ Use this command after using the : SYSTem:MODE command to set the
protective conductor ammeter mode.

Queries the voltage measurement value

Syntax

Function

Example

Error

Query

Response

Query
Query

Response

:MEASure:VOLTage?

<numerical value>

<numerical value> = Measurement value (NR3)

Returns the voltage measurement value as numeric values.(unit : V)

:MEASure:VOLTage?

+2.345E+00 (Headers : OFF)
The voltage measurement value is 2.345 V

:MEASURE : VOLTAGE +2.345E+00 (Headers : ON)

An execution error occurs when mode is set to something other than "voltmeter

mode."
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Queries the voltage measurement value

Note * Use this command after executing the : SYSTem: MODE command to set
the instrument into voltmeter mode.
* When [MEASure : VOLTage?] command is transmitted before the appropriate
measurement range is selected in the Auto range, there is the case that the
right measurement value is not received by PC.

Deletes the saved data

Syntax Command :MEMory:CLEar
Function Command Deletes all saved measurement data from memory.

Example Command :MEMory:CLEar
Deletes all saved data.

Error An execution error occurs in the following cases:
* When the measurement mode is selected
* When a mode other than "leakage current mode" is set

Queries the number of models in the saved data

Syntax  Query :MEMory :NUMBer?
Response <numerical value>
<numerical value> = 0 to 100 (NR1)

Function Query Returns the number of models (total number of data units) in the saved data as
a numeric value.

Example  Query :MEMory :NUMBer?
Response :MEMORY :NUMBER 10 (Headers: ON)

10 (Headers : OFF)
Data on 10 models (data units) is saved.

Response :MEMORY:READ:IDENTITY ABC,NO-111,2010/7/31
(Headers : ON)
ABC,NO-111,2010/7/31 (Headers: OFF)
The equipment name, control number, and date of the last update of data unit 1
are "ABC," "NO-111," and "2010/7/31," respectively.

= Q

w3

Queries the equipment name/control number of the saved data 3%
N =S

Syntax  Query :MEMory:READ:IDENtity? <numerical value> O
<numerical value> = Data unit number(NR1) % o

: Numeric value from 1 to the number of models (total w o)

R number of data units) = g

©SPONSE  <character value 1>,<character value 2>,<character value 3> % =

<character value 1> = Equipment name o3

(text data with 1 to 12 characters) Lz

<character value 2> = Control number(text data with 1 to 12 characters) @

<character value 3> = Date of last update ;

Function Query Returns the equipment name, control number, and date of the last update of the c
specified data unit é

See "To Transfer All Saved Data to a Computer” (p. 245) =4

-

Example  Query :MEMory:READ:IDENtity? 1 3
3

)

@)

o

3

©

=1

@
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Queries the equipment name/control number of the saved data

Error
cution error occurs.

Reads saved data

If the set data unit number is greater than the total number of data units, an exe-

Syntax Query

:MEMory:READ:MEASure? <numerical value>,<characters>

<numerical value> = Data unit number (NR1)
: Numeric value from 1 to the number of models (total number of

data units)

<characters> = Measurement mode
EARTh/ENCLosure1(ENCL1)/ ENCLosure2(ENCL2)/
ENCLosure3(ENCL3)/PATient1(PAT1)/
PATient2(PAT2)/PATient3(PAT3)/PAU Xiliary/
TOUCh1(TOUC1)/TOUCh2(TOUC2)/
TOUCh3(TOUCS3)/PATientP2E(PATP2E)/
PATientSIPSOP(PATSIPSOP)/
PATientFTYPE(PATFTYPE)/PATientMP(PATMP)/TPA-
TientP2E(TPATP2E)/TPATientSIPSOP(TPATSIPSOP)/TPATientF-
TYPE(TPATFTYPE)/TPATientMP(TPATMP)/FREE

When network A, D, E, or F is selected

EARTh :Earth leakage current
ENCLosure1 :Enclosure - Earth leakage current
ENCLosure2 :Enclosure - Enclosure current
ENCLosure3 :Enclosure - Line leakage current
FREE :Free current (only network A)

When network B1 is selected(only ST5540)

EARTh :Earth leakage current
ENCLosure1 :Enclosure - Earth leakage current
ENCLosure2 :Enclosure - Enclosure current
PATient1 :Patient leakage current |
PATient2 :Patient leakage current Il
PATient3 :Patient leakage current Il
PAUXiliary :Patient auxiliary current

FREE :Free current

When network C or G is selected

EARTh :Earth leakage current

TOUCHh1 :Touch current Enclosure - Earth
TOUCh2 :Touch current Enclosure - Enclosure
TOUCh3 :Touch current Enclosure - Line

When network B2 is selected(only ST5540)

EARTh :Earth leakage current

TOUCh1 :Touch current Enclosure - Earth

TOUCh2 :Touch current Enclosure - Enclosure
PATAUXiliary :Patient auxiliary current

PATientP2E :Patient leakage current Patient connection - Earth
PATientSIPSOP :Patient leakage current SIP/SOP

PATientFTYPE :Patient leakage current F-type applied part
PATientMP :Patient leakage current Metal accessible part
TPATientP2E :Total patient leakage current Applied part- Earth
TPATientSIPSOP :Total patient leakage current SIP/SOP
TPATientFTYPE :Total patient leakage current F-type applied part
TPATientMP :Total patient leakage current Metal accessible

FREE

part

:Free current




Reads saved data
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Syntax

Response

<numerical value 1>,<numerical value 2>,<numerical value 3>,
<numerical value 4>,<numerical value 5>,<numerical value 6>,
<numerical value 7>,<numerical value 8>
<numerical value 1> = Maximum value (NR3)
<numerical value 2> = Judgement (NR1)

0 : Equal to or less than the allowable value (PASS)

1: Greater than the allowable value (upper limit) (FAIL)

2 : Smaller than the allowable value (lower limit)(LOW)

3 : No judgment

<numerical value 3> = Power supply polarity (NR1)
0 : Positive phase
1 : Negative phase
(When the equipment under test is internally powered equipment, touch cur-
rent (enclosure - line). When enclosure - line leakage current, the value is 0)
<numerical value 4> = Equipment under test status (NR1)
0 : Normal condition
1 : Single-fault condition (Disconnection of one wire in power line)
2 : Single-fault condition (Disconnection of protective earth conductor)
3 : Single-fault condition
(Application of 110% voltage: Positive phase)
4 : Single-fault condition
(Application of 110% voltage: Negative phase)
5 : Single-fault condition (line voltage application: L)
6 : Single-fault condition (line voltage application: N)
<numerical value 5> = Measurement network filter (NR1)
When network A is selected
0:OFF,1:0N
When network B1 or B2 is selected
0:OFF,1:0N
When network C is selected
0: OFF, 2 : ON1(U2), 3: ON2(U3), 4 : ON1(U1), 5: ON2(U1)
When network D, E, F or G is selected
0: OFF
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Reads saved data

Syntax  Response
Function Query
Example  Query

Response

<numerical value 6> = Target current(NR1)
0:AC+DC
1:AC
2:DC
3 : ACPeak

<numerical value 7> =Other 110% voltage application
0 : Application of 110% voltage : none
1 : Application of 110% voltage : Positive phase
2 : Application of 110% voltage : Negative phase
(0 for ST5541)

<numerical value 8> =Specific 110% voltage application
0 : Application of 110% voltage : none
1 : Application of 110% voltage : Positive phase
2 : Application of 110% voltage : Negative phase

(0 for ST5541)
<numerical value 9> =Switch
0: S10=0FF, S12=0FF, S13=0FF
1: S10=0ON, S12=0FF, S13=0FF
2: S10=0FF, S12=0ON, S13=0FF
3: S10=0ON, S12=0ON, S13=0FF
4: S10=0FF, S12=0FF, S13=0ON
5: S10=0ON, S12=0FF, S13=0ON
6: S10=0FF, S12=0ON, S13=0ON
7: S10=0ON, S12=0ON, S13=0ON
(0 for ST5541)

See "To Transfer All Saved Data to a Computer” (p. 245)

Returns the saved data of the designated measurement mode for the specified
data unit.

The data is arranged as follows:

<1.Maximum value>, <2.Judgement>, <3.Power supply polarity>, <4.Equip-
ment under test status>, <56.Measurement network filter>, <6.Target current>,
<7.0ther 110% voltage application>, <8.Specific 110% voltage application>,
<9.Switch>

(unit of (1) maximum value : A)

In all cases, data items (1) through (9) are repeated as many times as the num-
ber of data units.

Returns only "0" when there is no saved data.

:MEMory:READ:MEASURE? 1,ENCLosurel
:MEMORY : READ:MEASURE +2.345£-03,0,0,0,1,0,0,0,0,
+2.362E-03,0,1,0,1,0,0,0,0
+2.510E-03,0,0,2,1,0,0,0,0
+2.610E-03,1,1,2,1,0,0,0,0,
+2.456E-03,0,0,1,1,0,0,0,0
+2.459£-03,0,1,1,1,0,0,0,0
(Headers : OFF)
+2.345E-03,0,0,0,1
+2.362E-03,0,1,0,1
+2.510E-03,0,0,2,1
+2.610E-03,1,1,2,1
0,0,1,1
0,1,1,1

14

~

14 14 14

~

4 4 4 4

~

4 4

14 14 14

4 4

~

+2.456E-03,
+2.459E-03,
(Headers : ON)

The example of response data is shown below:

14 14 14

~

~

O O O O oo
~

O O O O oo
~

O O O O oo
~

O O O O oo
~

4 4 4

~
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Reads saved data

Application
of 110% of | Specific
Maxi- Power . rated 110%
Judge Equipment under . Target .
mum supply Filter voltage voltage | Switch
ment . test status current .
value polarity under applica-
other tion
conditions
2.345 | PASS | Positive Normal condition ON | AC+DC None None All Off
mA phase
2.362 | PASS | Negative Normal condition ON | AC+DC None None All Off
mA phase
2.510 | PASS | Positive Single-fault condition ON | AC+DC None None All Off
mA phase |(Disconnection of protective earth
conductor)
2.610 | FAIL | Negative Single-fault condition ON | AC+DC None None All Off
mA phase |(Disconnection of protective earth
conductor)
2.456 | PASS | Positive Single-fault condition ON | AC+DC None None All Off
mA phase (Disconnection of one wire in
power line)
Error If the set data unit number is higher than the total number of data units, an exe-

cution error occurs.

Saves automatic measurement results

Syntax Command :MEMory:SAVE:AUTO

Function Command Saves automatic measurement results(date, Equipment name, Control number,
Grounding class, Applied part, network, measurement mode, Maximum value,
test condition setting at maximum value acquisition, judgement result)in mem-
ory.

"When network B1 or B2 is selected

Example Command :MEMory:SAVE:AUTO
Saves automatic measurement results.

Error An execution error occurs in the following cases:
* When the measurement mode is not selected
* When a mode other than "leakage current mode" is set
* In automatic measurement
* When there is not enough memory space
* When there is not enough memory space
* When the equipment name and control number are the same as those of
saved data, but the network, grounding class, and applied part differ
* When there is no data
* In manual measurement
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Note » Use this command after executing the : MODE command to activate the mea-
surement mode.
+ After automatic measurement, save data before starting the next automatic
measurement.




222

8.7 Command Message Description

Saves the maximum value

Syntax

Function

Example

Error

Note

Command

Command

Command

:MEMory: SAVE : MAXimum

Saves the date, Equipment name, Control number, Grounding class, Applied
part, network, measurement mode, Maximum value, test condition setting at
maximum value acquisition, and judgement result of the present measurement
in memory.

"When network B1 or B2 is selected

:MEMory: SAVE : MAXimum
Saves the maximum value.

An execution error occurs in the following cases:

* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set

* In automatic measurement

* When there is not enough memory space

* When the equipment name and control number are the same as those of
saved data, but the network, grounding class, and applied part differ

* When there is no data

Use this command after executing the : MODE command to activate the mea-
surement mode.
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Sets and queries the measurement mode

Syntax Command :MODE <characters>
Query :MODE?
Response <characters>

<characters>=0OFF/EARTh/ENCLosure1(ENCL1)/ENCLosure2(ENCL2)/
ENCLosure3(ENCL3)/PATient1(PAT1)/PATient2(PAT2)/PATient3(PAT3)/PAUX-
iliary/TOUCh1(TOUC1)/TOUCh2(TOUC2)/TOUCh3(TOUC3)/
PATientP2E(PATP2E)/PATientSIPSOP(PATSIPSOP)/PATientF TYPE(PATF-
TYPE)/PATientMP(PATMP)/TPATientP2E(TPATP2E)/TPATientSIPSOP(TPAT-
SIPSOP)/TPATientFTYPE(TPATFTYPE)/ TPATientMP(TPATMP)/FREE

When network A, D, E, or F is selected

OFF : Mode not selected

(Initial screen : command)

(Initial screen, system screen : query)
EARTh : Earth leakage current
ENCLosure1 : Enclosure - Earth leakage current
ENCLosure2 : Enclosure - Enclosure current
ENCLosure3 : Enclosure - Line leakage current
FREE : Free current (only network A)

When network B1 is selected

OFF : Mode not selected

(Initial screen : command)

(Initial screen, system screen : query)
ENCLosure1 : Enclosure - Earth leakage current
ENCLosure2 : Enclosure - Enclosure current
PATient1 : Patient leakage current |
PATient2 : Patient leakage current Il
PATient3 : Patient leakage current lll
PAUXiliary : Patient auxiliary current
FREE : Free current

When network C or G is selected

OFF : Mode not selected

(Initial screen: command)

(Initial screen, system screen : query)
EARTh : Earth leakage current
TOUChH1 : Touch current Enclosure - Earth
TOUCh2 : Touch current Enclosure - Enclosure
TOUCHh3 : Touch current Enclosure - Line
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Sets and queries the measurement mode

Function

Example

Command
Query

Command

Query
Response

When network B2 is selected
OFF : Mode not selected
(Initial screen : command)
(Initial screen, system screen: query)

EARTh : Earth leakage current

TOUCh1 : Touch current Enclosure - Earth
TOUCh2 : Touch current Enclosure - Enclosure
PAUXiliary : Patient auxiliary current

PATientP2E . Patient auxiliary current Patient - Earth

PATientSIPSOP : Patient leakage current SIP/SOP
PATientFTYPE : Patient leakage current F-type applied part
PATientMP . Patient leakage current Metal accessible part
TPATientP2E : Total patient leakage current

Applied part- Earth
TPATientSIPSOP : Total patient leakage current SIP/SOP
TPATientFTYPE : Total patient leakage current F-type applied part
TPATientMP : Total patient leakage current Metal accessible part
FREE : Free current

Sets the measurement mode and changes the screen.

Returns the measurement mode setting as alphabetic characters.

:MODE EARTH
Sets Earth leakage current measurement mode.

:MODE?
:MODE EARTH (Headers : ON)

EARTH (Headers: OFF)
Earth leakage current measurement mode has been set.
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Sets and queries the measurement mode

Error An execution error occurs in the following cases:
* When a mode other than "leakage current mode" is set (Command)
* When network is OFF(Command)
* During automatic measurements(Command)
» When power on polarity switching is set and a power on check ends in an
error (NG), it is the instrument that is causing the error.

* When network A, C, D, E, or F is selected
When Earth leakage current measurement mode is set for equipment under
test whose grounding class is not Class |
When set to Patient leakage current |, Patient leakage current Il, Patient leak-
age current lll, Patient auxiliary current, Patient leakage current Patient con-
nection - Earth, Patient leakage currentSIP/SOP, Patient leakage current F-
type applied part, Patient leakage current Metal accessible part, Total patient
leakage current Patient - Earth, Total patient leakage current SIP/SOP, Total
patient leakage current F-type applied part, Total patient leakage current
Metal accessible part mode

» When an attempt is made to set enclosure - line leakage current mode and
touch current (Enclosure - Line) when the grounding class of equipment
under test is internally powered equipment

* When network B1 is selected (only ST5540)
When Earth leakage current measurement mode is set for equipment under
test whose grounding class is not Class |
When patient leakage current Ill mode is set for equipment under test whose
applied part is set to Type B
When patient leakage current Il mode is set for a Type BF or Type CF applied
part
When Enclosure - Line leakage current is set

* When network B2 is selected(only ST5540)
When Earth leakage current measurement mode is set for equipment under
test whose grounding class is not Class |
When an attempt is made to set patient leakage current F-type applied part or
total patient leakage current F-type applied part for equipment under test
whose applied part is set to a B-type applied part
When an attempt is made to set patient leakage current metal accessible part
or total patient leakage current metal accessible part for a CF-type applied
part

Sets and queries the network
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Syntax Command :NETWork <characters>
Query :NETWork?
Response <characters>
<characters> = A/ B2/ C/ D/ E/ F/ G/B1/OFF

A: Network A
B2: Network B2(only ST5540)
C: Network C
D: Network D
E: Network E
F: Network F
G: Network G
B1: Network B1(only ST5540)
OFF: No network setting
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Sets and queries the network

Function

Example

Error

Note

Command
Query

Command

Query
Response

Sets the network.
Returns the network setting as alphabetic characters.

:NETWork A
Sets network A

:NETWork?
:NETWORK A (Headers : ON)

A (Headers: OFF)
Network A has been set.

An execution error occurs in the following cases:
* When the measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)

Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).

Start of automatic measurement

Syntax
Function

Example

Error

Note

Command
Command

Command

:STARL
Starts measurement when automatic measurement is set.

:CONFigure:AUTO ON; : STARt
Starts automatic measurement.

An execution error occurs in the following cases:

* When the measurement method is set to "manual measurement”

* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set

» When polarity switching is set to power on setting and a power on check ends
in an error (NG), it is the instrument that is causing the error.

* When measurement time is setto 1 s.

» For Touch current Enclosure - Line and Enclosure - Line leakage current, if
the pre-check to prevent a ground fault results in NG judgement, an equip-
ment-dependent error occurs.

Use this command after executing the : MODE command to activate the mea-
surement mode.

Stops automatic measurements

Syntax
Function

Example

Error

Note

Command
Command

Command

:STOP
Stops measurement when automatic measurement is set.

:STOP
Stops automatic measurement.

An execution error occurs in the following cases :

* When the measurement method is set to "manual measurement”
* When the measurement mode is not selected

* When a mode other than "leakage current mode" is set

Use this command after executing the : MODE command to activate the mea-
surement mode.
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Sets and queries the backlight automatic OFF function

Syntax

Function

Example

Error

Note

Command
Query
Response

Command
Query

Command

Query
Response

:SYSTem:BACKlight <numerical value>
:SYSTem:BACKlight?

<numerical value>
<numerical value> = 0 to 30 (NR1)
0 : Constant ON
1to 30 :Auto OFF(1 to 30 minute)

Sets the backlight automatic OFF function.

Returns the setting of the backlight automatic OFF function as a numeric value.

:SYSTem:BACKlight 5
Returns the setting of the backlight automatic OFF function as a numeric value.

:SYSTem:BACKlight?
:SYSTEM:BACKLIGHT 5 (Headers: ON)

5 (Headers : OFF)
The function has been set to 5 minutes.

An execution error occurs in the following cases :

« If the setting does not conform to the specified value range(Command)
* When the measurement mode is selected (Command)

* When a mode other than "leakage current mode" is set (Command)

Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).

Sets and queries the beep sound (Judgement of allowable value)

Syntax

Function

Example

Error

Note

Command
Query
Response

Command
Query

Command

Query
Response

:SYSTem:BEEPer:COMParator <characters>
:SYSTem:BEEPer :COMParator?

<characters>

<characters> = FAIL/PASS/OFF
FAIL  : Generates a beep sound for "FAIL" judgement.
PASS : Generates a beep sound for "PASS" judgement
OFF  : Does not generate a beep sound.

Sets the beep sound for notification of allowable value judgement.
Returns the beep sound setting for notification of allowable value judgement.

:SYSTem:BEEPer:COMParator FAIL
Sets the beep sound to be generated for "FAIL" judgement.

:SYSTem:BEEPer:COMParator?
:SYSTEM:BEEPER: COMPARATOR FAIL (Headers: ON)

FATL (Headers: OFF)
The setting has been made to generate a beep sound for "FAIL" judgement.

An execution error occurs in the following cases:
* When the measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)

Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).
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Sets and queries the beep sound (Key entry)

Syntax

Function

Example

Error

Note

Command
Query
Response

Command
Query

Command

Query
Response

:SYSTem:BEEPer :KEY <characters>
:SYSTem:BEEPer:KEY?
<characters>
<characters> = ON/OFF
ON : Generates a beep sound.
OFF:Does not generate a beep sound.

Sets the beep sound for notification of key entry.

Returns the beep sound setting for notification of key entry.

:SYSTem: BEEPer:KEY ON
Sets the beep sound to ON.

:SYSTem:BEEPer:KEY?
:SYSTEM:BEEPER:KEY ON (Headers: ON)
ON (Headers : OFF)

The beep sound has been set to ON.

An execution error occurs in the following cases:
* When the measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)

Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).

Sets and queries the beep sound (T2 output)

Syntax

Function

Example

Error

Note

Command
Query
Response

Command

Query

Command

Query
Response

:SYSTem:BEEPer: T20Ut <characters>
:SYSTem:BEEPer:T20Ut?
<characters>
<characters> = ON/OFF
ON : Generates a beep sound.
OFF:Does not generate a beep sound.

Sets the beep sound to be generated while line voltage is output from terminal
2.

Returns the beep sound setting for notification of line voltage output from termi-
nal T2.

:SYSTem:BEEPer:T20Ut ON
Sets the beep sound to ON.

:SYSTem:BEEPer: T20Ut?
:SYSTEM:BEEPER:T20UT ON (Headers : ON)
ON (Headers : OFF)

The beep sound has been set to ON.

An execution error occurs in the following cases:
* When the measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)

Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).
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Sets and queries the beep sound (T3 output)

Syntax Command :SYSTem:BEEPer:T30Ut <characters>
Query :SYSTem:BEEPer:T30Ut?

Response <characters>
<characters> = ON/OFF
ON: Generates a beep sound.
OFF :Does not generate a beep sound.

Function Command Sets the beep sound to be generated while 110% voltage is output from termi-
nal 3.

Query Returns the beep sound setting for notification of 110% voltage output from ter-
minal T3.

Example Command :SYSTem:BEEPer:T30Ut ON
Sets the beep sound to ON.

Query :SYSTem:BEEPer: T30Ut?

Response :SYSTEM:BEEPER:T30UT ON (Headers: ON)
ON (Headers : OFF)
The beep sound has been set to ON.

Error An execution error occurs in the following cases:
* When the measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)

Note Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).

Clears the panel

Syntax Command :SYSTem:CLEar

Function Command Initializes all test condition setting data including the contents of all panels.

Example Command :SYSTem:CLEar
Initializes all panels.

Error An execution error occurs in the following cases :
* When the measurement mode is selected
* When a mode other than "leakage current mode" is set

Note Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).
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Sets and queries the date

Syntax Command :SYSTem:DATE  <numerical value 1>,<numerical value 2>,<numerical
Query value 3>
Response :SYSTem:DATE?
<numerical value 1>,<numerical value 2>,<numerical value 3>
<numerical value 1> = Year : 2000 to 2099 (NR1)
<numerical value 2> = Month : 1 to 12 (NR1)
<numerical value 3> = Day : 1 to 31 (NR1)
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Sets and queries the date

Function

Example

Error

Note

Command
Query

Command

Query
Response

Sets the date in order of year, month, and day.

Returns the date setting as a numeric value.

:SYSTem:DATE 2010, 7,31
Sets the date to 2010, July 31.

:SYSTem:DATE?

:SYSTEM:DATE 2010,7,31 (Headers: ON)
2010,7,31 (Headers: OFF)

The date has been set to 2010, July 31.

An execution error occurs in the following cases:

* When the measurement mode is selected (Command)

+ If the set numeric value is not within the specified range (Command)

* When a mode other than "leakage current mode" is set (Command)

« If the character string does not conform to the specified format (Command)

Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).
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Queries the content of a panel

Syntax  Query :SYSTem:FILE? <numerical value>
<numerical value> = 1 to 30 (NR1)
<character value 1>,<character value 2>,<character value 3>,<character value
4> <character value 5>,
<numerical value 1> <numerical value 2> ,<numerical value 3>,<numerical
value 4>,<numerical value 5>,<numerical value 6>...
<character value 1> = Equipment name
<character value 2> = Control number
<character value 3> = Grounding class
CLA1 : Class-l equipment
CLA2 : Class-Il equipment

Response

INT : Internally powered equipment
<character value 4> = Applied part

B : Type B applied part

BF : Type BF applied part

CF : Type CF applied part

(Returns 0 for network A, C, D, E, F or G)
<character value 5> = Network

A : Network A
B1 : Network B1(only ST5540)
C : Network C
D : Network D
E : Network E
F : Network F
B2 : Network B2(only ST5540)
G : Network G

<numerical value 1> = Measurement mode
When network A, D, E, or F is selected

0 : Earth leakage current

1 : Enclosure - Earth leakage current

2 : Enclosure - Enclosure current

3 : Enclosure - Line leakage current

19 : Free current (only network A)

When network C or G is selected

0 : Earth leakage current

8 : Touch current Enclosure - Earth

9 : Touch current Enclosure - Enclosure
10 : Touch current Enclosure - Line

When network B1 is selected(only ST5540)
: Earth leakage current
: Enclosure - Earth leakage current
: Enclosure - Enclosure current
: Patient leakage current |
: Patient leakage current Il
: Patient leakage current IlI
: Patient auxiliary current
9 : Free current
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8.7 Command Message Description

Queries the content of a panel

When network B2 is selected(only ST5540)

0 : Earth leakage current

7 : Patient auxiliary current

8 : Touch current Enclosure - Earth

9 : Touch current Enclosure - Enclosure

11 : Patient leakage current Patient connection - Earth

12 : Patient leakage current SIP/SOP

13 : Patient leakage current F-type applied part

14 : Patient leakage current Metal accessible part
15 : Total patient leakage current Patient - Earth

16 : Total patient leakage current SIP/SOP

17 : Total patient leakage current F-type applied part

18 : Total patient leakage current Metal accessible part
19 : Free current
<numerical value 2> = Measurement method
0 : Manual
1 : Automatic

<numerical value 3> = Target current
When network A is selected
0:AC+DC, 1:AC, 2:DC,
3 : ACpeak (only Free current)
When network B1 is selected(only ST5540)
0:AC+DC, 1:AC, 2:DC,
3 : ACpeak (only Free current)
(0 except for Patient leakage current |, Patient auxiliary current)
When network C, D, E, F or G is selected
0:AC+DC, 1:AC, 2:DC, 3: ACpeak
When network B2 is selected (only ST5540)
0:AC+DC,1:AC,2:DC
3 : ACpeak (only Free current)
(0 except for Patient auxiliary current/Patient leakage current
Patient connection - Earth, Patient leakage current SIP/SOP, Total
patient leakage current Patient - Earth, Total patient leakage cur-
rent SIP/SOP)

<numerical value 4> = Measurement range
AC, AC+DC, DC
: Auto range
1:50.00 mArange
2 :5.000 mA range
3 :500.0 pArange
4 :50.00 pArange
ACpeak
0 : Auto range
1:100.0 mArange
2:10.00 mA range
3 :1.000 mA range
4 :500.0 pArange
<numerical value 5> = Filter
When network A is selected
0:OFF,1:0ON
When network B1 or B2 is selected
0:OFF,1:0ON
When network C is selected
0 : OFF, 2: ON1(U2), 3 : ON2(U3), 4 : ON1(U1), 5: ON2(U1)
When network D, E, F or G is selected
0: OFF
<numerical value 6> = Allowable value date in normal condition(NR3)(unit : A)
<numerical value 7> = Allowable value in Single-fault condition(NR3)(unit : A)

o
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8.7 Command Message Description

Queries the content of a panel

*  <numerical value 8> = Normal condition allowable value to use when making
* DC measurements(NR3)(unit : A)
<numerical value 9> = Single fault condition allowable value to use when mak-
ing DC measurements(NR3)(unit : A)
<numerical value 10> = Allowable value data for normal condition (lower limit)
On/Off
0:OFF
1:0N
<numerical value 11> = Allowable value for single-fault condition (lower limit)
On/Off
0:OFF
1:0N
<numerical value 12> =Allowable value (lower limit) On/Off of normal condition
* during DC measurements
0:OFF
1:0N
<numerical value 13> =Allowable value (lower limit) On/Off of single fault condi-
* tion during DC measurements
0:OFF
1:0N

<numerical value 14> = Equipment under test status
0 : Normal condition
1 : Single-fault condition
(Disconnection of one wire in power line)
2 : Single-fault condition
(Disconnection of protective earth conductor)
3 : Single-fault condition
(Application of 110% voltage : Positive phase)
4 : Single-fault condition
(Application of 110% voltage : Negative phase)
5 : Single-fault condition (line voltage application : L)
6 : Single-fault condition (line voltage application : N)
<numerical value 15> = Power supply polarity
0 : Positive phase
1 : Negative phase
(0 for the setting of equipment under test is internally powered
equipment, Enclosure - Line leakage current, Touch current Enclo-
sure - Line)
<numerical value 16> = Other 110% voltage application
0 : Application of 110% voltage : none
1 : Application of 110% voltage : Positive phase
2 : Application of 110% voltage : Negative phase
(0 for ST5541)
<numerical value 17> = Specific 110% voltage application
0 : Application of 110% voltage : none
1 : Application of 110% voltage : Positive phase
2 : Application of 110% voltage : Negative phase
(0 for ST5541)
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8.7 Command Message Description

Queries the content of a panel

<numerical value 18> = Switch

abhwWN-_2O0

: S10=0FF,
: S10=0N,
: S10=0FF,
: S10=0N,
: S10=0FF,
: S10=0N,

(0 for ST5541)
<numerical value 19> = Measurement item in automatic measurement
1to 4095 (NR1)

S12=0FF,
S12=0FF,
S12=0N,
S12=0N,
S12=0FF,
S12=0FF,

S13=0OFF
S13=0OFF
S13=0OFF
S13=0OFF
S13=0ON
S13=0ON

128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
Applica- | Applica- | 0| piscon-
tion of tion of nection of | nection of
Negative | Positive 110% 110% . .
Not used protective | one wire | Normal
phase phase voltage voltage .
. L earth con-| in power
(Negative | (Positive .
ductor line
phase) phase)
32768 16384 8192 4096 2048 1024 512 256
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8
Applica- | Applica-
Not used | Not used | Not used | Not used |tion of line |tion of line AC DC
voltage N | voltage L
<numerical value 20> = Measurement item in automatic measurement2
0 to 63(NR1)
128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
- Other
Spoecmc Specific Other Ap- Applica- Other
110% volt- plication : Applica-
age appli- | 0% volt of 110% | 5N OF | “tion of
Not used|Not used 9¢ app age appli- | Not used ° 110% o
cation(Neg : . voltage 110%
. cation(Posi g voltage
ative . h (Negative Positi voltage
hase) tive phase) phase) (Positive (none)
P phase)
32768 16384 8192 4096 2048 1024 512 256
bit 15 bit 14 bit 13 bit 12 bit 11 bit 10 bit 9 bit 8

Not used|Not used|Not used‘Not used‘Not used‘Not used‘Not used|Not used

<numerical value 21> = Measuring time in automatic measurement

(NR1)(unit : s)
<numerical value 22> = Wait time in automatic measurement(delay a)
(NR1)(unit : s)
<numerical value 23> = Wait time in automatic measurement(delay b2)
(NR1)(unit : s)
<numerical value 24> = Wait time in automatic measurement(delay c)
(NR1)(unit : s)
<numerical value 25> = Wait time in automatic measurement(delay b1)
(NR1)(unit : s)
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8.7 Command Message Description

Queries the content of a panel

Function Query Returns the content of the panel of the specified number.

Example Query :SYSTem:FILE? 1

Response :SYSTEM:FILE ABC,NO-111,CLAl,BF,B2,12,0,2,0,1,
+100.0E-06,+500.0E-06,+10.00E-06,+50.00E-06,
0,0,1,0,1,1,2,0,1,0,0,0,0,0,0, O(Headers: ON)
ABC,NO-111,CLAl,BF,B2,12,0,2,0,1,+100.0E-06,
+500.0E-06,+10.00E-06,+50.00E-06,0,0,1,0,1,1, 2,
0,1,0,0,0,0,0,0,0 (Headers: OFF)
The following settings have been made:

<Equipment name> :ABC

<Control number> : NO-111

<Grounding class> : Class-I equipment

<Applied part> : BFFttype applied

arts

<Network> : Network B2

<Measurement mode> : Patient leakage
current:SIP/SOP

<Measurement method> : Manual

<Target current> :DC

<Measurement range> : Auto range

<Filter> :ON

<Allowable value in normal condition

(%Per limit)> : 0.1 mA

<Allowable value in single-fault condition

(upper limit)> :0.5mA

<Normal condition allowable value

(Lg)per limit, DC measurements)> :0.01mA

<Single fault-condition allowable value

(upper limit, DC measurements)> : 0.05mA

<Allowable value in normal condition

(lower limit ON/OFF)> : OFF

<Allowable value in single-fault condition

(lower limit ON/OFF)> : OFF

<Normal condition allowable value

(lower limit ON/OFF, AC measurements)> : ON

<Single fault-condition allowable value

(lower limit ON/OFF, AC measurements)> : OFF

<Equipment under test status> : Single-fault —
condition A

Disconnection of one wire in power line) 2

<Power supply polarity> : Negative phase )

<Other 110% voltage application> : 110% voltage !
application: @)

a o eogatlve phase p

<Specific 110% voltage application> : 110% voltage %
application:None W

<Switch> : S10=0ON,S12=0FF,S13=0FF 5

<Measurement item in automatic measurement> : None T

<Measurement item in automatic measurement2> : None 3,

<Measuring time in automatic measurement> : None ]

<Wait time in automatic measurement(delay a)> : None ®

<Wait time in automatic measurement(delay b2)> : None ~

<Wait time in automatic measurement(delay c)> : None

<Wait time in automatic measurement(delay b1)> : None

Error If the designated panel number does not conform to the specified range, an

execution error occurs.

Note Returns 0 in the following cases:
* <numerical value 11>(Equipment under test status)<numerical value
12>(Power supply polarity) in automatic measurement
<numerical value 13>(Other 110% voltage application)<numerical value
14>(Specific 110% voltage application)<numerical value 15>(Switch)
* <numerical value 16> to <numerical value 22> in manual measurement
* When there is no data
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8.7 Command Message Description

Sets and queries the panel name

Syntax

Function

Example

Error

Note

Command
Query

Response

Command
Query

Command

Query
Response

:SYSTem: FILE :NAME <numerical value>,<characters>
:SYSTem: FILE : NAME? <numerical value>

<numerical value>=1 to 30(NR1)

<characters>

<characters>=panel name (Character data: 1 to 12 characters)

Sets the panel name of the specified number.
Returns the panel name setting of the specified number.

:SYSTem: FILE:NAME 1,ARC
Sets the panel name of number 1 to "ABC."

:SYSTem: FILE:NAME? 1
:SYSTEM:FILE:NAME ABC (Headers: ON)
ABC(Headers: OFF)

The panel name is set to "ABC."

If the designated panel number does not conform to the specified range, an
execution error occurs.
An execution error occurs when there is no data. (Command)

Returns "0" when there is no data. (Query)

Sets and queries the frequency range

Syntax

Function

Example

Error

Note

Command
Query
Response

Command
Query

Command

Query
Response

:SYSTem: FREQuency <characters>
:SYSTem: FREQuency?
<characters>

<characters>=15HZ/0.1HZ

15HZ:from 15Hz
0.1HZ:from 0.1Hz

Sets the frequency range.
Returns the frequency range setting as alphabetic characters.

:SYSTem: FREQuency 15HZ
Sets the frequency range from 15 Hz.

:SYSTem: FREQuency?

:SYSTEM: FREQUENCY 15HZ (Headers : ON)
15H7Z (Headers : OFF)

The frequency range has been set to from 15 Hz.

An execution error occurs in the following cases :
* When measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)

Use this command after using the : MODE command to turn off (and no mea-

surement mode is selected).

Setting the frequency range to 0.1 Hz will activate the following settings.

» Leakage current mode: When measured current is ACPeak, ACDC is used.
In the AUTO range, HOLDS is used.

* Voltmeter mode: In AUTO range, HOLD3 is used.

* Protective conductor ammeter mode: Frequency range setting is disabled
and operation starts from a 15 Hz setting.




237

8.7 Command Message Description

Sets and queries the display language

Syntax Command :SYSTem:LANGuage <characters>
Query :SYSTem: LANGuage?

Response <characters>
<characters> = JAPanese/ ENGlish
JAPanese : Japanese language
ENGIlish  : English language

Function @ Command Sets the display language.
Query Returns the display language setting.

Example Command :SYSTem:LANGuage JAPanese
Sets the display language to Japanese.

Query :SYSTem: LANGuage?
Response :SYSTEM:LANGUAGE JAPANESE (Headers: ON)

JAPANESE (Headers: OFF)
The display language has been set to Japanese.

Error An execution error occurs in the following cases :
* When the measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)

Note » Use this command after executing the :MODE command to activate OFF
mode (i.e., measurement mode not selected).

Loads a panel

Syntax Command :SYSTem:LOAD <numerical value>
<numerical value> = 1 to 30 (NR1)

Function Command Loads (reads) the content of the panel of the specified number.

Example Command :SYSTem:LOAD 10
Loads the content of panel number 10.

Error An execution error occurs in the following cases:
* When the measurement mode is selected
+ If the designated panel number does not conform to the specified range
» When the panel of the specified number is not stored
* When a mode other than "leakage current mode" is set

Note » Use this command after executing the : MODE command to activate OFF
mode (i.e., measurement mode not selected).
* When power on polarity switching is set and a power on check ends in an
error (NG), it is the instrument that is causing the error.
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Sets and queries all allowable values (lower limit) On/Off

Syntax Command :SYSTem:LOWer <characters>

Query :SYSTem: LOWer?
Response <characters>
<characters>=OFF/ON
OFF: All allowable values (lower limit) OFF
ON: All allowable value (lower limit) ON
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Sets and queries all allowable values (lower limit) On/Off

Function

Example

Error

Note

Command
Query

Command

Query
Response

Sets the allowable value (lower limit) to On/Off.
Returns all allowable value (lower limit) On/Off settings as alphabetic charac-
ters.

:SYSTem: LOWer ON
Sets all allowable values (lower limit) On/Off to On.

:SYSTem: LOWer?
:SYSTEM: LOWER ON (Headers: ON)

ON (Headers: OFF)
All allowable values (lower limit) On/Off has been set to On.

An execution error occurs in the following cases:
* When measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)

Use this command after using the : MODE command to turn off (and no mea-
surement mode is selected).

Turning On/Off an allowable value (lower limit) after all allowable values (lower
limit) have been turned On/Off will not result in a query asking to turn On/Off all
allowable values.Use the query command for turning an allowable value On or
Off to check.

Sets and queries the coefficients for all allowable values (lower limit)

Syntax

Function

Example

Error

Note

Command
Query
Response

Command
Query

Command

Query
Response

:SYSTem:LOWer : COEFficient <numerical value>
:SYSTem:LOWer :COEFficient?

<numerical value>

<numerical value>=5 to 99(NR1)

Sets the coefficient for all allowable values (lower limit).
Returns the set coefficients for all allowable values (lower limit) as a numeric
value.

:SYSTem:LOWer:COEFficient 10
Sets coefficients for all allowable values (lower limit) to 10%.

:SYSTem: LOWer:COEFficient?
:SYSTEM: LOWER:COEFFICIENT 10(Headers: ON)

10 (Headers : OFF)
Coefficient settings for all allowable values (lower limit) are set to 10%.

An execution error occurs in the following cases :
* When measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set(Command)

» Use this command after using the : MODE command to turn off (and no mea-
surement mode is selected).

» The unit is [%]. Fractions are rounded up when 0.5 or greater and rounded off
when less than 0.5.
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Sets and queries the mode

Syntax

Function

Example

Error

Note

Command
Query
Response

Command
Query

Command

Query
Response

:SYSTem:MODE <characters>
:SYSTem:MODE?

<characters>

<characters> = LC/VOLT/PCC
LC : Leakage current ammeter mode
VOLT : Voltmeter mode
PCC : Protective conductor ammeter mode

Sets the mode.Sets the mode.

Returns the mode setting.

:SYSTem:MODE LC
Sets the mode to ammeter mode.

:SYSTem:MODE?
:SYSTEM:MODE LC (Headers: ON)

LC (Headers : OFF)
The mode has been set to ammeter mode.

If the measurement mode has been selected, an execution error occurs. (Com-

mand)

Use this command after executing the : MODE command to activate OFF mode

(i.e., measurement mode not selected).

Sets and queries the polarity switching

Syntax

Function

Example

Error

Note

Command
Query
Response

Command
Query

Command

Query
Response

:SYSTem: POLarity<characters>
:SYSTem:POLarity?

<characters>
<characters>=PREVIOUS/NOINTERRUPT

PREVIOUS : Earlier procedure
NOINTERRUPT : Power on polarity switching

Sets polarity switching.
Returns the polarity switch setting as alphabetic characters.

:SYSTem:POLarity PREVIOUS
Sets polarity switching to the earlier procedure.

:SYSTem:POLarity?
:SYSTEM: POLARITY PREVIOUS (Headers : ON)

PREVIOUS (Headers : OFF)
Polarity switching has been set to the earlier procedure.

An execution error occurs in the following cases :
* When measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set (Command)

* Use this command after using the : MODE command to turn off
(and no measurement mode is selected).
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Initializes the ST5540/ST5541

Syntax = Command

Function Command

Example = Command
Note

Saves a panel

:SYSTem:RESet <characters>
<characters> = ALL/ CONDition/ SAVEdata
ALL :Initializes the instrument to the default
settings (factory settings).
(Same as *RST command)
CONDition :Initializes the instrument to the default settings except for
saved measurement data.
SAVEdata :Initializes only the saved measurement data.

Initializes the HITESTER.
After initialization, the initial screen is displayed.

:SYSTem:RESet SAVEdata
Initializes only the saved measurement data.

The communication conditions are not initialized.

Syntax  Command

Function Command

Example = Command

Error

:SYSTem: SAVE <numerical value>
<numerical value> = 1 to 30 (NR1)

Saves (stores) the present settings in the panel of the specified number.

:SYSTem:SAVE 5
Saves setting data in panel number 5.

An execution error occurs in the following cases :

* When the measurement mode is not selected

+ If the designated panel number does not conform to the specified range
* When a mode other than "leakage current mode" is set

Queries the fuse check

Syntax Query
Response

Function Query

Example  Query
Response

Error

Note

:SYSTem: TEST: FUSE?
<characters>
<characters>=0OK/NG
OK: FUSE CHECK OK
NG: FUSE CHECK NG

Performs a fuse check and returns the result as alphabetic characters.

:SYSTem: TEST: FUSE?

:SYSTEM: TEST: FUSE OK (Headers : ON)
OK (Headers : OFF)

The result of the fuse check is OK.

An execution error occurs in the following cases :
* When measurement mode is selected
* When a mode other than "leakage current mode" is set

» Use this command after using the : MODE command to turn off
(and no measurement mode is selected).
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Sets and queries the fuse check (At power on)

Syntax Command :SYSTem:TEST:FUSE:STARt <characters>
Query :SYSTem:TEST:FUSE: STARt?
Response <characters>
<characters>=ON/OFF
ON : Performs fuse check at power on.
OFF : Does not perform fuse check at power on.

Function Command Sets fuse check at power on.

Example Command :SYSTem:TEST:FUSE:STARt ON
Performs fuse check at power on.

Query :SYSTem:TEST:FUSE: STARt?

Response :SYSTEM:TEST:FUSE:START ON (Headers: ON)
ON (Headers: OFF)
Performs fuse check at power on.

Queries the relay check

Syntax  Query :SYSTem: TEST:RELay?
Response <characters>
<characters>=0OK/NG
OK: RELAY CHECK OK
NG: RELAY CHECK NG

Function Query Performs a relay check and returns the result as alphabetic characters.

Example  Query :SYSTem:TEST:RELay?
Response :SYSTEM:TEST:RELAY OK (Headers : ON)
OK (Headers : OFF)
The result of the relay check is OK.

Error An execution error occurs in the following cases :
* When measurement mode is selected
* When a mode other than "leakage current mode" is set

Note » Use this command after using the : MODE command to turn off
(and no measurement mode is selected).

Sets and queries the relay check (At power on)

(90BpBUI gSN 'OZET-SY)
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Syntax Command :SYSTem:TEST:RELay:STARt <characters>
Query :SYSTem:TEST:RELay:STARtL?
Response <characters>
<characters>=ON/OFF
ON : Performs relay check at power on.
OFF : Does not perform relay check at power on.

Function = Command Sets fuse check at power on.
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8.7 Command Message Description

Sets and queries the relay check (At power on)

Example Command :SYSTem:TEST:RELay:STARt ON
Performs relay check at power on.

Query :SYSTem:TEST:RELay: STARL?

Response :SYSTEM:TEST:RELAY:START ON (Headers: ON)
ON (Headers: OFF)
Performs relay check at power on.

Queries the VA check

Syntax  Query :SYSTem: TEST : VA?

Response <numerical value 1>,<numerical value 2>,<numerical value 3>,<numerical
value 4>,<numerical value 5>,<numerical value 6>
<numerical value 1> = Voltage value(between L and N)(NR3)
<numerical value 2> = Current value(NR3)
<numerical value 3> = VA value(NR3)
<numerical value 4> = Voltage value(between L and G)(NR3)
<numerical value 5> = Voltage value(between N and G)(NR3)
<numerical value 6> = Judgement(NR1)
See the table below.

Function Query Conducts the VA check and returns the results.

Example Query :SYSTem: TEST:VA?

Response :SYSTEM:TEST:VA +100.0E+00,+12.00E+00,
+1.200E+03,+100.0E+00,+0.000E+00, 0 (Headers : ON)
+100.0E+00,+12.00E+00,+1.200E+03,+100.0E+00,+0.0
00E+00, O (Headers: OFF)

The results of the VA check are as follows :

<Voltage value> : 100.0 V(between L and N)

<Current value> :12.0A

<VA value> : 1200 VA

<Voltage value> : 100.0 V(between L and G)

<Voltage value> : 0.0 V(between N and G)

<Judgement> : No error
128 64 32 16 8 4 2 1
bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

Notused | Notused | Notused Rever.se Grounding VA error Current Voltage
polarlty error error error
Error An execution error occurs in the following cases :

* When the measurement mode is selected
* When a mode other than "leakage current mode" is set

Note » Use this command after executing the : MODE command to activate OFF
mode (i.e., measurement mode not selected).
* When data displayed by the instrument is "less than 0.5A," the largest value
that is less than the numeric value of the data is returned.
* When the voltage is less than 80.0 V, +9.999E+09 is returned as the VA
value, voltage (between L and G), and voltage (between N and G).
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8.7 Command Message Description

Sets and queries the VA check (At power on)

Syntax Command :SYSTem:TEST:VA:STARt <characters>
Query :SYSTem:TEST:VA:STARL?
Response <characters>
<characters>=ON/OFF
ON : Performs VA check at power on.
OFF : Does not perform VA check at power on.

Function  Command Sets VA check at power on.

Example Command :SYSTem:TEST:VA:STARt ON
Performs VA check at power on.

Query :SYSTem: TEST:VA: STARE?

Response :SYSTEM:TEST:VA:START ON (Headers: ON)
ON  (Headers: OFF)
Performs VA check at power on.

Sets and queries the time

Syntax Command :SYSTem:TIME <numerical value 1> <numerical value 2>

Query :SYSTem: TIME?

Response <numerical value 1> ,<numerical value 2>
<numerical value 1> = Time 0 to 23 (NR1)
<numerical value 2> = Minute 0 to 59 (NR1)

Function Command Sets the time in order of hours and minutes.

Query Returns the time setting in numeric values.

Example Command :SYSTem:TIME 12,34
Sets the time to 12:34.

Query :SYSTem: TIME?
Response :SYSTEM:TIME 12,34 (Headers: ON)

12,34 (Headers: OFF)
The time has been set to 12:34.

Error An execution error occurs in the following cases :
* When the measurement mode is selected (Command)
+ If the set numeric value is not within the specified range (Command)
* When a mode other than "leakage current mode" is set (Command)
* If the character string does not conform to the specified format (Command)

(90BpBUI gSN 'OZET-SY)
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Note Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).
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8.7 Command Message Description

Sets and queries the unit of current measurement

Syntax

Function

Example

Error

Note

Command
Query
Response

Command
Query

Command

Query
Response

:SYSTem:UNIT <characters>
:SYSTem:UNIT?

<characters>

<characters> = AUTO/HOLD
AUTO : Automatic

HOLD : mA, fixed

Sets the unit of current measurement.
Returns the unit of current measurement setting.

:SYSTem: UNIT AUTO
Sets the unit of current measurement to Auto.

:SYSTem:UNIT?

:SYSTEM:UNIT AUTO (Headers: ON)
AUTO (Headers : OFF)

Auto has been set.

An execution error occurs in the following cases :
* When the measurement mode is selected (Command)
* When a mode other than "leakage current mode" is set

Use this command after executing the : MODE command to activate OFF mode
(i.e., measurement mode not selected).
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8.8 To Transfer All Saved Data to a Computer

To Transfer All Saved Data to a Com-
puter

1 « Transmit : MEMory :NUMBer? to read the number of models (total number of
data units).

2. Transmit :MEMory:READ:IDENtity? <data unit number> to read the
equipment name and control number of the specified data unit.

1. Transmit :MEMory:READ:MEASure? <data unit number>, <measure-
ment mode> to read the saved data of the designated measurement mode for
the specified data unit.

If only "0" is received as data, there is no saved data for that mode.

2. Step (1) above is repeated as many times as the number of specified mea-

surement modes.

3. When there are two or more models (total number of data units), the process in
step 2. above is repeated.

Reads the number of models

(total number of data units). MEMory : NUMBer?

umber of mode

total number of data units) > — YES ——
=07
% Q
s data saved for a "o
data units read? oT
N S
O
End c
29
Reads the equipment :MEMory :READ: IDENtity? 5 =
name/control number. <data unit number> o2
35
o @
D
~ >
6
s data saved for al ;
—YES - measurement =1
odes read? 3
@
=
Ly
o
Reads the Saved data of : MEMo ry :READ: MEASure ? 3
the measurement mode. <data unit number>, ®
<measurement mode> o
o)
3
©
S
@
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8.9 Troubleshooting

8.9 Troubleshooting

When the HITESTER is malfunctioning, attempt checking and troubleshooting according to the instruc-

tions shown below.

Symptom

Cause / Treatment

The RS-232C/ USB has
stopped working completely.

+ Are the cables properly connected?

* Are all the devices powered on?

* Are correct cables used?

» Has the communication condition been correctly set?

Communication failure with

RS-232C/USB

» Does the RS-232C have the same settings (baud rate, data length, parity,
stop bit)?
See "Message Terminators" (p. 150)

After transmission on the RS-
232C/ USB bus, the keys on
the HITESTER freeze up and
have no effect.

* Press the LOCAL key on the front panel of the HITESTER to release the
remote state.

When attempting to read data
using a BASIC INPUT state-
ment, the RS-232C bus hangs.

» Be sure to transmit one query before each INPUT statement.
Have any of these transmitted queries resulted in as error?

The RS-232C/ USB has
stopped working completely.

* Using the *ESR? query, inspect the standard event status register, and
check what type of error has occurred.

Sending several queries, pro-
duces only one response.

* Has an error occurred?

» Send the queries one at a time, and read the responses individually. When
you want to read them in all at once, try doing so by putting them all on one
line separated by the message separator character

The response message to a
query differs from the display
on the front panel.

» Due to the response message being produced at the instant that the HiT-
ESTER receives the query, there is a possibility that it may not agree with
the display at the instant that the controller reads it in.
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Chapter 9

Make a connection to the EXT I/O connector to perform external control.

(1) EXT I/O terminal functions
Input of start/stop signals
Selection of panel number for data loading
Output of measurement end signal
Output of comparator judgement signal
Others

(2) Connector type
57RE-40360-730B(D29)-FA (manufactured by DDK)

(3) Mating connector
57F-30360-20S (manufactured by DDK)
RC30-36P(50) (manufactured by Hirose Electric) or equivalent instrument
(to be procured by the user)

Q

N

)
:

[==]
~
—
o
(2]
w
N
—_
—
o

u
(]
u
u
1=
(]
u
(]
(]
o
[
1~
o
T
-~
[
o
(]

$0
&0
O
&0
s0
@
s
=20
800
N In
=0
50
N
80
8O
~ [0
=0
o0

€1Or

A\ EXT /O

EXT I/O connector pin layout (on main instrument)

|oJjuo) [eusaxy 6 Jeydeyn
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9.1 Description of Signals

9.1 Description of Signals

/N\WARNING

/N\CAUTION

To prevent electrical hazards, observe the following cautions:

e Turn off the instrument's power switch before connecting a cable to the
terminal. Ensure secure connection to prevent the cable from discon-
necting during operation and contacting a conductive part (e.g., chassis,
test leads).

* Note that INT.GND is grounded. Therefore, electric potential in the con-
troller may result in short-circuiting and cause an electrical hazard.

To prevent damage to the instrument, observe the following cautions:

* Do not input voltage or current exceeding the rating to the EXT I/O terminal.

* When using a relay, be sure to install a diode for absorbing counter-electromo-
tive force.

* Do not short-circuit between the input and output terminals in the EXT I/O.

* Do not short-circuit between INT.DCV and INT.GND.

* Be sure to ground the equipment connected to the EXT I/O terminal. Failure to
provide protective earthing may damage the insulation of the measurement
system.

* The EXT I/O terminal is operable only when the measurement screen is dis-
played.

PnNo. | oot | mame | PINO | gl | vame
1 Input START 19 - (Reserved)
2 Input STOP 20 Input KEYLOCK
3 - (Reserved) 21 Input LOADO
4 Input LOAD1 22 Input LOAD2
5 Input LOAD3 23 Input LOAD4
6 - (Reserved) 24 - (Reserved)
7 Output TEST 25 Output MEAS
8 Output PASS 26 Output FAIL
9 Output T-FAIL 27 Output LOW
10 - (Reserved) 28 - (Reserved)
11 Input EXT.DCV 29 Output INT.DCV
12 Input EXT.DCV 30 Output INT.DCV
13 Input EXT.DCV 31 Output INT.DCV
14 Input EXT.DCV 32 Output INT.DCV
15 Input EXT.COM 33 Output INT.GND
16 Input EXT.COM 34 Output INT.GND
17 Input EXT.COM 35 Output INT.GND
18 Input EXT.COM 36 Output INT.GND
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9.2 Connecting to the EXT I/O Terminal

9.2 Connecting to the EXT I/O Terminal A\|

ACAUTION Connect an EXT I/O cable connector before turning on the instrument's power
————— switch. Connecting or disconnecting a cable connector after turning the instru-

ment on may cause a fault.

Follow the procedure described below when connecting an EXT I/O cable connector.

1. Connect an EXT I/O cable connector to the EXT I/O ter-
minal of the main instrument.

2. Use the tabs of the EXT I/O terminal to lock the EXT 1/O
connector in place.

Terminal | Input/

Function
name output

Sets the instrument to automatic measurement mode. When this terminal is set to
Low level, automatic measurement starts.

START Input When LOADO to LOAD4 are set with this terminal set to Low level, the selected panel
number is read and measurement starts.

=5 During automatic measurement with this terminal set to Low level, the measurement

STOP Input

ends (interrupted).

When this terminal is set to Low level, the key lock function is activated.

Only , and on the touch panel are effective.

Selects the number of the panel to be loaded. When the START signal is input, the

KEYLOCK | Input

LO’QDO Inout panel of the selected number is read and measurement starts. Negative-logic binary
LOAD4 P numbers are input to LOAD4 through LOADO.

MSB is input to LOAD4, and LSB to LOADO.

When automatic measurement starts, the terminal changes to Low level and holds the
level until all measurements are completed.

TEST Output

During automatic measurement, this terminal outputs Low level for each measure-

MEAS Output ment item.

During automatic measurement, this terminal changes to Low level when the allow-
able value judgement for each measurement value results in PASS.

PASS Output

During automatic measurement, this terminal changes to Low level when the allow-
INTE able value (upper limit value) judgement for each measurement value results in FAIL.
FAIL Output .

It also changes to low level when a nointerrupted performance check or pre-check
returns a FAIL result.

[0Ju0) [euig)xg 6 Jeydeyn

During automatic measurement, this terminal changes to Low level when a measure-
ment value for an item drops below an allowable value (lower limit) (and LOW
appears). It also changes to low level when a nointerrupted performance check or
pre-check returns a FAIL result.

LOW Output

During automatic measurement, this terminal changes to Low level when the allow-
T-FAIL | Output |able value judgement results in FAIL even once for any measurement item. It also
changes to low level when a nointerrupted performance check returns a FAIL result.
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9.2 Connecting to the EXT I/O Terminal

Terminal | Input/ .
Function
name output

INT.DCV Outout Outputs the instrument's internal 5 VDC and GND.
INT.GND P

EXT.DCV Inout Terminal for power input from external equipment
EXT.COM P Allowed input voltage range: +5 to +24 VDC
(Reserved) - Do not use this terminal.

Table of LOADO - LOAD4 control and corresponding panel numbers

N‘:;“Eg']g;g:ge' LOAD4 LOAD3 LOAD2 LOAD1 LOADO
1 1 1 1 1 0
2 1 1 1 0 1
3 1 1 1 0 0
4 1 1 0 1 1
5 1 1 0 1 0
6 1 1 0 0 1
7 1 1 0 0 0
8 1 0 1 1 1
9 1 0 1 1 0
10 1 0 1 0 1
11 1 0 1 0 0
12 1 0 0 1 1
13 1 0 0 1 0
14 1 0 0 0 1
15 1 0 0 0 0
16 0 1 1 1 1
17 0 1 1 1 0
18 0 1 1 0 1
19 0 1 1 0 0
20 0 1 0 1 1
21 0 1 0 1 0
22 0 1 0 0 1
23 0 1 0 0 0
24 0 0 1 1 1
25 0 0 1 1 0
26 0 0 1 0 1
27 0 0 1 0 0
28 0 0 0 1 1
29 0 0 0 1 0
30 0 0 0 0 1

1:High level, 2:Low level
NOTE Invalid setting results when all terminals from LOADO to LOAD4 are set to "1" or

llO.ll
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9.3 Electrical Specifications

9.3 Electrical Specifications

Input signal specifications

(Names of applicable signals : START, STOP, LOADO to LOAD4, KEYLOCK)

Input signal Active Low input

Maximum applied voltage |Input voltage to EXT.DCV terminal

High level Input voltage to EXT.DCV terminal, or open
Low level 0.3 VDC or lower

Output signal specifications

(Names of applicable signals : TEST, MEAS, PASS, U-FAIL, L-FAIL, T-FAIL)

Output signal Open collector output

Maximum load voltage 24 VVDC (when not using EXT.DCV terminal)

Maximum output current 60 mA DC/1 signal (at Low level)

Maximum input voltage to EXT.DCV terminal : 24 VDC to EXT.COM terminal

Internal power supply output (between INT.DCV and INT.GND terminals)

Output voltage 5VDC
Maximum load current 100 mADC

The output signal is open collector output from the photocoupler.

When not using the EXT.DCV terminal

When a load is directly connected to the output terminal without using the EXT.DCV terminal, the fol-
lowing relationship should exist among the external DC power supply voltage (connected to the
other end of the load), output signal voltage, and current flowing to the output terminal.

(@)

-

Q

'9_

Output signal voltage Q

External DC Low level ﬁ
power supply | High level 10 mA 40 mA 60 mA output =
output current | output current | current (max.) (52

o

5V 5V o9V 11V 1.2V 5
12V 12V 09V 11V 12V S
24V 24V 0.9V 11V 12V e
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9.4 Internal Circuit Configuration

9.4 Internal Circuit Configuration

ACAUTION * Insulating the signal wires prevents signal interference. Be sure to ground
e ey external equipment connected to the instrument. If protective earthing is not

provided, insulation damage may result.

* The maximum Low-level output current of the output photocoupler is 50 mA. If
current higher than 50 mA is required, connect an external current amplifica-
tion transistor circuit that operates on an external power supply.

The following shows the EXT I/O terminal circuit configuration.

Internal power supply (5 V)
O E> " INT.DCV
3.3 kQ |  External power supply (5 V to 24 V)
—e—e¢—10< < -
I é é [ EXT.DCV
| |
10kQ -1
j <+ r——-—n
<4 | AN } > O < W
| [
j :: { I l <:| STOP
—AMN—— O
| |
: :: : I I < :| KEYLOCK
—VW——D4 O
L —_ =4
TEST
33 A
—>
PASS
— - o>
o <j < - External power supply (COM)
I  EXT.COM
I
o |:> . Internal power supply (GND)
Connects to the earth conductor of INT.GND
the power cord
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9.5 Timing Chart

9.5 Timing Chart

This is a timing chart for output signals during manual measurements.

T1 1 T1

MEAS L ..... . —L J

A2
-

o -
e A
= A

Description Time
MIN MAX
T Pulse width of measured signal 55ms -
T2 Other than -
Judgment result output time, display update ACpeak:550ms
i
'me ACpeak:600ms -
NOTE * Free run measurements are made while in the leakage current measurement
screen.

* Calibration is performed once a minute. Measurements are temporarily halted
during calibration. (The MEAS signal goes HI)

[0Ju0) [euig)xg 6 Jeydeyn
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9.5 Timing Chart

The following shows the output signal timing chart for automatic measurement.
The number of measurement items (n) varies depending on [number of polarity conditions] x [num-

ber of equipment status] set with displayed on the automatic measurement setting screen.

(Example)
Polarity : Positive polarity ON, negative polarity ON......2
Equipment status : Normal condition ON,

earth conductor disconnection ON ................ 2
With the above settings, the number of measurement items (n)is 4 (2 x 2 = 4).

- Tl i<+

START 2
\ 4 .
> T6
| < T2 2 >
TEST ' '
1 1 1 1 1 1 22
—>! T3 i« | T3 i I T3 |
iTale el imel 1
O oo O
= ~ ol = c |
57 s, B 0§ !
s 8 gl 8 5
gL &L & # g
- Ts > a a
v v v v
PASS « >< 2 >< * > “ >< w5
U_FAIL *1 >< *2 >< *3 > *4 >< *5
L FAIL " >< % >< % > “t >< -5
T_FAIL
Example:When the judgement result of item 2 is “FAIL”
*1 : Judgement result of item 1
*2 : Judgement result of item 2
*3 : Judgement result of item 3
*4 : Judgement result of item (n - 1)
*5 : Judgement result of item n
- Time
Description
MIN MAX
T1 |Measurement start signal pulse width 1ms -
T2 |Automatic measurement time 2s |(T3 + T4) x number of measurement items
T3 |Wait time between setting items 1s |According to measurement delay setting for
automatic measurement
T4 |Measuring time of each setting item 1s |According to measuring time setting for auto-

matic measurement
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9.5 Timing Chart

L Time
Description
MIN MAX
T5 |Judgement result output time 2 s |Until measurement completion of next mea-

surement item

T6 |Time from the completion of automatic| 0 ms
measurement to next measurement -
start signal input

Panel load function at EXT |/O start

Saved measurement conditions can be read and measurement conducted
according to the conditions read.

The number of the panel to be read is specified by LOADO through LORD4
before START signal input.

See "Table of LOADO - LOAD4 control and corresponding panel numbers" (p. 250)

TEST, PASS, U-FAIL, L-FAIL and T-FAIL are only output in automatic measure-

ment.
LOAD1 " ., "
~LOADZ Condition 1><Cond|t|on can be changed, Condition 2 ()
i i
I > T8 i<
i H !
-1 T7 e
START o 2
v A
TEST
Test under condition 1 2 Test under condition 2
PASS / Result of first test Result of last test Result of first test
\__under condition 1 s t under condition 1 under condition 2
FAIL / Result of first test Result of last test Result of first test
\ under condition 1 under condition 1 under condition 2

LOW If LOW judgement results even once
during the test under condition 1

T_FAIL If FAIL judgement results even once /
\ during the test under condition 1
o Time .
Description Explanation
MIN
T7 |From setting LOADO to LOAD4 to START| 1 ms |Low level must be held for at least 1 ms
input before starting.

T8 |From START input to changing the condition| 1 ms | After START signal input, the panel load con-
in LOADO to LOAD4 (change of condition for dition must be held for at least 1 ms.
next measurement)

T9 |From completion of automatic measurement| 0 ms | When the condition is the same as T6, but
to next START input the panel to be loaded is changed for mea-
surement, it is necessary to change LOADO
to LOAD4 in advance.

[0JJU0) |euwlaixg 6 J81dey)
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9.6 Example of Output Signal Connection

9.6 Example of Output Signal Connection

(1)  When the INT.DCV, INT.GND, and EXT.DCV terminals are not used

[Relay] [LED lamp]
| |
Output J\ Output | /\ﬁ

T =
| |
| 24Vmax __ | 24V max
| |

EXT.COM | EXT.COM |
O o
| 50 mA max | 50 mA max
| |

NOTE When using a relay, be sure to install a diode for absorbing counter-electromo-
- tive force.

(2) When the EXT.DCV and EXT.COM terminals are used

The instrument outputs a high- (5 V DC to 24 V) or low-level signal, both of which are well-defined
by connecting the pull-up resistor externally.

[Connection for negative-logic output]

|
EXTDCV |

O). Py
\r
Output | % External pull-up resistor

O Output —_ 24V max
|

EXT.COM |
O
\I/
|

(3) When the EXT. I/O is used with the INT.DCV and EXT.DCV terminals as well as the
INT.GND and EXT.COM terminals connected to each other

The instrument outputs a high- (5 V DC) or low-level signal, both of which are well-defined by con-
necting the pull-up resistor externally.

INT.DCV

I
A
EXT.DCV T Short-circuited
A
Output T % External pull-up resistor
gﬁ Output
EXT.COM
o
INT.GND | Short-circuited
b
INT.GND |
o) GND
- |
I
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10.1 Basic Functions

Chapter 10

10.1 Basic Functions

Measurement
mode

1: Earth leakage current

: Touch current (Enclosure - Line )

: Touch current (Enclosure - Earth)

: Touch current (Enclosure - Enclosure)

: Patient leakage current (Patient connection - Earth)*

: Patient leakage current (external voltage on a SIP/SOP)*

N OO o AW N

: Patient leakage current
(external voltage on a specific F-type applied part)*

8: Patient leakage current (current generated by external
voltage from patient connections)*

9: Patient auxiliary current*
10: Total patient leakage current (Patient connection - Earth)*

11: Total patient leakage current
(external voltage on a SIP/SOP)*

12: Total patient leakage current
(external voltage on a specific F-type applied part)*

13: Total patient leakage current (current generated by external
voltage from patient connections)*

14: Free current measurement (Enclosure - Enclosure)

network Ato G
network C, G
network B2, C ,G
network B2, C ,G
network B2
network B2

network B2

network B2

network B1, B2
network B2
network B2

network B2

network B2

network A, B1, B2

15: Enclosure - Earth leakage current network
A/ B1,D,EF
16: Enclosure - enclosure leakage current network
A/ B1,D,EF
17: Enclosure - line leakage current network
A/ B1,D,EF
18: Patient leakage current I* network B1
19: Patient leakage current II* network B1
20: Patient leakage current III* network B1
Target current DC, AC, AC+DC, ACpeak
Measurement (DC,AC,AC+DC) 50 mA, 5mA, 500 pA, 50 pArange
ranee (ACPeak ) 75 mA, 10 mA, 1 mA, 500 pArange
Range switch AUTO(default), HOLD
“only ST5540

HIOKI ST5540A981-09
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10.2 Auxiliary measurement functions*

10.2 Auxiliary measurement functions*®

110% voltage
application
function

Equipped with a voltage output terminal (T3) that applies a voltage that is 110% of rated
voltage between the insulated SIP/SOP section, F-type applied part, or patient
connections and ground.

No-load output voltage:

From -0% to +5% of power supply voltage of line input for equipment under test

1 MQ resistance load:

Within + 2% of power supply voltage of line input for equipment under test

Output impedance: 22.5 + 3 kQ

(including output protective resistance of 10 kQ at 50/60 Hz)

Output ON/OFF selection

(a)Applied when positive phase (to input power supply voltage)

(b)Applied when negative phase (to input power supply voltage)

It is possible to automatically switch between (a) and (b) (automatic testing function)

“only ST5540

10.3 Measurement System

Measurement Indication of a current value calculated based the measured drop in voltage
system caused by simulated resistance of the human body
Measurement of true effective value
The measurement section : chassis-grounded and floating
Simulated resistance Network A For Electrical Basic measurement element :1 kQ
of human body Appliance and Filter: 10 kQ + 11.22 nF + 579 O
(current detection circuit) Material Safety
Law
Network B1, B2* For medical Basic measurement element :1 kQ
electrical Filter: 10 kQ + 15 nF
equipment
Network C For IEC 60990 Basic measurement element :
1.5 kQ + 500 Q
Filter1:10 kQ + 22 nF
Filter2:
10 kQ + (20 kQ + 6.2 nF)//9.1 nF
Network D For UL Basic measurement element :
1.5 kQ//0.15 pF
Network E General-purpose 1 Basic measurement element1 :1 kQ
Network F General-purpose 2 Basic measurement element2 :2 kQ
Resistance tolerance of Network G For IEC 60601-1 Basic measurement element :
used elements: For damp 375 Q//0.22 uF + 500 Q
Resistance: 1% conditions
e
Capacitor: +3% Protective Basic measurement element :35 Q
conductor
current
Measurement procedure Manual Measure each item while changing the measurement
measurement conditions
Automatic Automatic measurement of power supply polarity and
measurement equipment status

Measurement time setting
Set the delay (wait time) for state transitions

Measurement terminals ~ Terminal T1, terminal T2 (with built-in fuse holder),

Terminal T3 (110% voltage application terminal)*

“only ST5540
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10.3 Measurement System

Line output terminals
A/D conversion system
Input resistance

Input capacity
(between terminals T1
and T2)

Groundingcapacity
(between terminals
T1/T2 and chassis)

Measurement frequency
(switchable)*

Terminal block (up to 20 A)
AT system (20 bits)

1 MQ £ 1% (single-ended input)
excluding voltmeter section, simulated resistance of the human body
(current detection circuit)

150 pF or lower
(f = 100 kHz, with network circuit isolated, Cable included)

200 pF or lower

(a)15 Hzto 1 MHz
(b)0.1 Hz to 1 MHz

CMRR 60 dB or more 60 dB or more 40 dB or more 40 dB or more
(between terminals at 60 Hz at 10 kHz at 100 kHz at 1 MHz
T1/T2 and chassis)

“only ST5540
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10.4 Accuracy

10.4 Accuracy

Current Measurement Section

Operating temperature and humidity for guaranteed accuracy : 23°C + 5°C (73+41°F), 80% RH

or lower (no dew condensation allowed)

Temperature coefficient: 0.1 x basic accuracy x (T-23) weighted --- operating temperature T [°C]

Warm-up time : 20 min.

* Input crest value is allowed up to 1.5 times the range

* When networks D and F are used, the guaranteed accuracy ranges (full-scale value of each range) are
0.67 and 0.5 times, respectively

* Value calculated based on voltage detected at terminals of a network having a non-inductive resistance
of 1 kQ.

* Measurements in voltage measurement mode conform to the accuracy listed below. (1 mA=1V)

Measurement of DC

Range Guaranteed accuracy range Measurement resolution Accuracy
50.00 mA 4.000 mA to 50.00 mA 10 pA +2.0%rdg.+6dgt.
5.000 mA 0.400 mA to 5.000 mA 1 pA + 2.0%rdg.+6dgt.
500.0 pA 40.0 pA to 500.0 pA 0.1 uA + 2.0%rdg.+6dgt.
50.00 pA 4.00 pA to 50.00 pA 0.01 uA +2.0%f.s.

Measurement of AC/AC + DC
(During AC measurements, the frequency characteristics of the high-pass filter (fc=4 Hz) is added)

Range |Guaranteed Measurement |Accuracy
accuracy range resolution 01Hz < f<15Hz 15 Hz < T < 100 kHz 100 kHz < T < 1 MHz

50.00 mA |4.000 mA to 10 pA + 4.0%rdg.+10dgt. + 2.0%rdg.+6dgt. + 2.0%rdg.+10dgt.
50.00 mA

5.000 mA |0.400 mA to 1 pA + 4.0%rdg.+10dgt. + 2.0%rdg.+6dgt. + 2.0%rdg.+10dgt.
5.000 mA

500.0 pA  |40.0 pA to 0.1 uA + 4.0%rdg.+10dgt. + 2.0%rdg.+6dgt. + 2.0%rdg.+10dgt.
500.0 pA

50.00 pA  [4.00 pA to 0.01pA +4.0%fs. +2.0%f.s. + 2.0%f.s.
50.00 pA

Measurement of ACPeak
(Disabled in network A and B and when the filter is set to Off in network C)

Range |Guaranteed |Measurement resolution |Accuracy
accuracy range T5Hz < < 10 kHz [10KHz < f< 100 kHz  [100 KHz <f < TMHz
75.0mA  |8.0 mA to 75.0 mA[100 pA + (2%rdg.+6dgt.) [ 5.0%f.s. + 15.0%f.s.
10.00 mA {0.80 mA to 10 pA + (2%rdg.+6dgt.) |+ 5.0%f.s. + 15.0%f.s.
10.00 mA
1.000 mA {0.100 mA to 1 pA + 2.5%f.s. + 5.0%f.s. + 15.0%f..
1.000 mA
500.0 tA  40.0 pAto 0.1 pA 1+ 4.0%f.s. 1+ 5.0%f.s. 1 20.0%f.s.
500.0 pA

Voltage monitor accuracy(Less than 80 V is indicated as "Less than 80 V")
Range Guaranteed accuracy range Measurement resolution | Accuracy
300 V 85Vto 275V 0.1V + 5%rdg.+10dgt.

Current monitor accuracy(Less than 0.5 A is indicated as "Less than 0.5 A")
Measurement method: average value response, effective value conversion
Range Guaranteed accuracy range Measurement resolution | Accuracy
20 A 0.5At020 A 0.1A + 2%rdg.+5dgt.
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Protective conductor current accuracy
Measurement of DC

Range Guaranteed accuracy range Measurement resolution Accuracy
50.00 mA 12.00 mA to 50.00 mA 10 uA + 2.0%rdg.+6dgt.
10.00 mA 1.30 mA to 13.00 mA 10 nA + 2.0%rdg.+6dgt.

Measurement of AC/AC + DC
(During AC measurements, the frequency characteristics of the high-pass filter (fc=4 Hz) is added)

Range Guaranteed Measurement Accuracy
accuracy range resolution 15 Hz < f < 100 KHz 100 kKHz < £ 1 MHz
50.00 mA 12.00 mA to 50.00 mA 10 uA + 2.0%rdg.+6dgt. +5.0%rdg.+20dgt.
10.00 mA 1.30 mA to 13.00 mA 10 pA + 2.0%rdg.+6dgt. + 5.0%rdg.+20dgt.
ACPeak
Range |Guaranteed Measurement |Accuracy
accuracy range resolution 15Hz < fS 10 kHz |10 kHz < f< 100 kHz [100 kHz < f £ 1 MHz
75.0mA  [12.0 mAto 75.0 mA 100 pA + 2%rdg.+6dgt. + 5.0%f.. +25.0%f.s.
10.00 mA  |1.30 mA to 13.00 mA 10 uA + 2.5%f.s. + 5.0%f.s. + 25.0%f.s.

Network Section

Network accuracy

Network namef/filter status

Characteristic*1, *2

DC input resistance

Frequency range
with £1% deviation

Cut-off frequency
(-3 dB points*4)

A/Filter OFF ° 1 kQ +1% 100 kHz or lower -
A/Filter ON 1kQ £1% - 1326 £20 Hz
B1", B2/ Filter OFF ° 1kQ +1% 100 kHz or lower -
B1', B2/ Filter ON 1kQ +1% - 1047 £16 Hz
C/Filter OFF 2kQ 1% - 1811 27 Hz
C/Filter ON1 2kQ #1% - 3470 +104 Hz #
C/Filter ON2 2k +1% - 9100 +273 Hz *
D 1.5kQ +1% - 705 15 Hz
ES 1kQ +1% 100 kHz or lower -
F 2 kQ +1% 100 kHz or lower _
G 875Q2 +1% - 1997 Hz+27 Hz
“only ST5540
O
2
Accuracy (Deviation from theoretical value. Includes accuracy of internal voltmeter) g=l
Netwqu Measured current AC, AC+DC ACpeak g
nameffilter =
status 50 mA, 5 mA, o
range 500 LA 50 pA 75 mA, 10 mA 1 mA, 500 pA _g)
. 0.1Hz < f< 10 kHz 2
%/E";%r 10 kHz £ f < 100 kHz + 4%rdg.+10dgt. + 4%f.s. - - %
100 kHz £ f £ 1MHz &
A/Filter 0.1Hz < f< 10 kHz + 4%rdg.£10dgt. + 4%f.s. g
0 10kHz £ f <100 kHz | * 1.5dBrdg.+10dgt. + 1.5dBrdg.+2%f.s. - - »
N 100 kHz £ f £ 1MHz | #* 1.5dBrdg.+10dgt. + 1.5dBrdg.+2%f.s.
B1,B27/ | 01Hz<f<10kHz
Filter 10 kHz £ f < 100 kHz + 4%rdg.+10dgt. + 4%f.s. - -
OFF™3 | 100kHz € f< 1MHz
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Accuracy (Deviation from theoretical value. Includes accuracy of internal voltmeter)
Netwqu Measured current AC, AC+DC ACpeak
name/filter
status 50 mA, 5 mA,
ran A 75 mA, 10 mA 1 mA A
ange 500 pA 50 w 5mA, 10 , 500 1
B1 * BZ*/ 0.1Hz < f< 10 kHz + 4%rdg.+10dgt. + 4%f.s.
Filt ’ ON 10 kHz £ f <100 kHz + 1.5dBrdg.+10dgt. + 1.5dBrdg.+2%f.s. - -
ier 100KkHz < < 1MHz | +1.5dBrdg.+10dgt. | # 1.5dBrdg.+2%f.s.
C/Filter 0.1Hz < f < 10 kHz + 4%rdg.+10dgt. + 4%f.s.
OFF 10 kHz £ f <100 kHz + 1.5dBrdg.+10dgt. + 1.5dBrdg.+2%f:.s. - -
100 kHz £ f £ 1MHz + 1.5dBrdg.£10dgt. + 1.5dBrdg.+2%f.s.
C/Eilter 0.1Hz < f< 10 kHz + 4%rdg.+10dgt. + 4%f.s. + 4%rdg.+10dgt. + 4%f.s.
ON1 10kHz £f <100 kHz | +1.5dBrdg.+10dgt. | #1.5dBrdg.+2%f.s. | +1.5dBrdg.+5%fs. | 2 1.5dBrdg.+5%f.s.
100 kHz € f< 1MHz | +3.5dBrdg.+10dgt. | +3.5dBrdg.+2%f.s. | *3.5dBrdg.+15%f.s. | + 3.5dBrdg.+15%f.s.
C/Filter 0.1Hz < f< 10 kHz + 4%rdg.+10dgt. + 4%f.s. + 4%rdg.+10dgt. + 4%f.s.
ON2 10 kHz £ f <100 kHz + 1.5dBrdg.+10dgt. + 1.5dBrdg.+2%f.s. + 1.5dBrdg.+5%f.s. + 1.5dBrdg.£5%f.s.
100 kHz £ f £ 1MHz + 3.5dBrdg.+10dgt. + 3.5dBrdg.+2%f:.s. + 3.5dBrdg.+15%f.s. | * 3.5dBrdg.+15%f.s.
Theoretical Theoretical
impedance value impedance value
0.1Hz < f< 10 kHz 2% + 2%
Including voltmeter Including voltmeter
D*G + 4%rdg.+6dgt. + 4%rdg.+6dgt. _ _
Theoretical Theoretical
P impedance value impedance value
10kHz £ £ 1MHz + 3% 6Q2 + 3%+ 60
Including voltmeter Including voltmeter
+ 5%rdg.+6dgt. + 5%rdg.+6dgt.
. 0.1Hz < f < 10 kHz + 4%rdg.+10dgt. + 4%f.s.
g3 10 kHz £ f £ 100 kHz + 4%rdg.+10dgt. + 4%f.s. +5%f.s. +5%f.s.
100 kHz £ f £ 1MHz +15%f.s. +15%f.s.
0.1Hz < f< 10 kHz + 4%rdg.+10dgt. + 4%f.s.
F 10 kHz £ f <100 kHz + 4%rdg.+10dgt. + 4%f.s. +5%f.s. +5%f.s.
100 kHz £ f £ 1MHz +15%f.s. +15%f.s.
0.1Hz < f< 10 kHz + 4%rdg.+10dgt. + 4%f.s. + 4%rdg.+10dgt. + 4%f.s.
G 10kHz £ f <100 kHz | +1.5dBrdg.+10dgt. | +1.5dBrdg.#2%f.s | % 1.5dBrdg.t+5%f.s. | = 1.5dBrdg.x5%f.s.
100 kHz £ f £ 1MHz + 1.5dBrdg.£10dgt. + 1.5dBrdg.+2%f.s + 1.5dBrdg.+15%f.s. | + 1.5dBrdg.+15%f.s.

"1: Measurement (including cable capacity) between T1 and T2 in leakage current between
enclosure and enclosure mode

cuited.

NOTE

: 0.1 Hz only at Network B2. Other Network from 15 Hz.
: Impedance theoretical values do not include the network output unit voltmeter (1 MQ load)

2: Including voltmeter (1 MQ load) at network output section Input protective fuse is short-cir-

3: Network A (filter OFF), Network B1, B2 (filter OFF),Same circuit for network E
4: -15 dB points for network C (filter ON1, ON2)
5
6

The value =x dBrdg is applied to the stipulated value (dB) under various stan-
dards.
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10.5 Other Functions

Trigger system

Refresh rate

Wiring check function

Voltage application
line selection function

Ground fault
prevention function

Setting of single-fault
condition

Power line for
equipment under test
(switching power
supply polarity)

Power on polarity
switching function™
Setting of measuring
time

Measurement delay
(setting) function

(a) Manual: automatic generation of internal trigger, and free-run measurement
(b) Automatic: measurement started by external start signal

(a) When set to 15 Hz
DC, AC,AC+DC 500 ms
ACpeak 600 ms
(b) When set to 0.1 Hz
DC,AC,AC+DC 5s
(a) Polarity check (voltage monitor)
(b) VA check (voltage monitor x current monitor)
Selected from the following (a) or (b) for leakage current measurement between
enclosure and line and touch current (enclosure-line) measurement :
(a) Use of T2 and internal contact (default)
(b) Use of T1 and T2
Pre-check of current value between connection terminals to prevent a ground
fault
During touch current (enclosure-line) measurement, enclosure - line leakage cur-
rent measurement and polarity switching
(a) Setting of fault mode for power line for equipment under test
(1) Disconnection of one wire in power line (neutral side)
(2) Disconnection of protective earth conductor
During use of the automatic measurement function, polarity switching and
(1) and (2) can be automatically switched.
(b) Application of 110% voltage for simulated connection of malfunctioning equip-
ment. (1)Positive phase (2)Negative phase
During use of the automatic measurement function, (1) and (2) can be
automatically switched
(c) Selection of application line for leakage current measurement between enclo-
sure and line and touch current (enclosure-line) measurement
(1) Application of voltage of L (live) side of line input
(2) Application of voltage of N (neutral) side of line input
During use of the automatic measurement function (1) and (2) can be
automatically switched
(a) Positive phase
(b) Negative phase
During use of the automatic measurement function (a) and (b) can be automati-
cally switched

Available when instrument is combined with an isolation transformer

Setting of measuring time for each item
Setting range : 1 sec. to 5 min., in 1 sec. increments
Effective only in automatic measurement
(when 0.1 Hz - 1 MHz is set ; equipped with pre-check function)*
(a) Setting of wait time from the completion of measurement to power supply dis-
connection (Default : Osec)
(b1)Set the wait time until power is turned on after polarity switching.
(Default : 0 sec.)
(b2) After (b1), set wait time until start of measurement (Default : 0 sec)
(c) Setting of wait time for operations other than switching polarity
(Default : 1 sec.)
Setting range : 1 sec. to 30 min., in 1 sec. increments
(When selecting network B1, 0 sec. to 30 min.)
(when 0.1 Hz - 1 MHz is set ; equipped with pre-check function)*

“only ST5540
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10.5 Other Functions

Maximum value hold

function

Allowable value

judgement function

Mode selection
function

Setting the grounding
class and applied part

of equipment
test

under

Effective in all measurement modes

Reset by Clear key during sampling

Reset by changing allowable value

Reset by START signal (EXT I/0, communication command)

Allowable value : Sets the upper-limit current value/lower-limit current value.

Judgment :
PASS Lower limit value £ measurement value <€ Upper limit value
FAIL Measurement value > upper-limit current value
LOW Measurement value < lower-limit current value

-t Measurement error
(No measurement value can be obtained or instrument is
outside guaranteed accuracy range)
Processing : Indication, beep, judgment output from EXT 1/O

Beep : Selectable from "ON when PASS," "ON when FAIL," and "OFF"
(a) Current measurement (1) Unit of current measurement : Auto
function (2) Unit of current measurement : mA, fixed

Normal leakage current measurement function,
selectable unit of current measurement (default)

(b) Voltage Isolates the internal network for using the instru-
measurement ment as a voltmeter between terminals T1 and T2
function Selectable target voltage and measurement range

Maximum measurement voltage : 50 V

(c) Protective conductor
current measurement

Selected from Class-I equipment, Class-Il equipment, or internally powered

equipment

(When selecting network B1 or B2, select the applied part from the Type B

applied part, Type BF applied part, or Type CF applied part)*

Selectable modes (AC, DC, AC + DC, ACPeak)
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10.6 System-related Functions

Beep sound setting (a) Allowable value judgment :
Selectable from "ON when Pass," "ON when FAIL," and "OFF"
(b) Key input : Selectable from ON/OFF

(c) T3 (110% voltage application terminal) output : Selectable from ON/OFF’
(d) Line voltage output from T2 : Selectable from ON/OFF

Save/load function 30 panels for saving the following setting data
(measurement mode, network, equipment name, control number, grounding
class, applied part, measurement range, filter, target current, allowable value
setting, fault condition setting, power supply polarity switching, automatic
measurement items, automatic measuring time, measurement delay time,
Panel name)

Data save function Saved content  : Equipment under test information (equipment name,
serial number), measurement data, date
Memory capacity : Data on up to 100 units

Clock function Auto calendar, automatic leap-year adjustment, 24 hour clock
Clock accuracy: Deviation of about 4 minutes a month

Data backup function SRAM (Set condition), RTC
Backup battery life: Approx. 10 years (reference value at 25 °C (77 °F))

Backlight automatic OFF (a) Constant ON (default)

function (b) Auto OFF (1 min. to 30 min., in 1 min. increments)
The backlight automatically turns off after the set time elapses, turns ON
when a key is pressed, then turns OFF again after the set time elapses.

MEM (internal RAM)

KEY (6 x 6 matrix touch panel)
LCD (front LCD panel)

LED (warning lamp, LCD backlight)
Beep sound

Self-test function (a
(b
(c
(d
(e

~ ~— — — ~— —

Language setting (a) Japanese
(b) English (default)

Fuse blown check function  Checks for blown fuses in the network
At power on (when set) or key operation in the system screen

Relay check function Checks whether the network relay works normally
At power on (when set) or key operation in the system screen

Allowable lower limit value

. Sets a lower limit value for all measurements.
setting

System reset (a) Returns instrument to its factory defaults
(includes measurement data, setting conditions, etc.)
(b) Clears all measurement data.
(c) Clears all condition setting data including panels.

“only ST5540
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10.7 User interface

| 10.7 User interface

Display 320 x 240 dot matrix LCD (with backlight)
LCD contrast adjustment : Provided with front panel control

Operation panel 6 x 6 matrix touch panel
Key lock function provided (asserts KEYLOCK terminal on EXT I/O)

| 10.8 EXTI/O

External 1/0O (standard) » Connector : 36-pin, female
Isolation (output: internal + 3.3 V power supply, internal GND (equivalent
to chassis grounding)
» Negative logic, open collector output
Input: START Measurements start when this signal is set to LO
STOP Terminated when set to LO
KEYLOCK Disable all except Start switch
LOADO(to 4) Reads saved panel (30 panels)
(EXT.DCV) External power 5 to 24 V DC input
(EXT.COM)External COM input

* Output: TEST Outputs LO during measurements
(automatic measurement only)
MEAS When there are multiple measurement items,
an equivalent number of outputs are generated
PASS Outputs PASS judgment result for each
measurement item
FAIL Outputs FAIL judgment result for
each measurement item
LOW Outputs LOW judgment result for each measurement

item.Continues output if a single LOW state is
produced during automatic tests produced during
automatic tests
T-FAIL Generates output even if one FAIL judgment
result is produced during automatic tests
(INT.DCV) Internal 5V DC output
(isolated from internal circuits)
(INT.GND) Internal GND output
(equivalent to chassis grounding)

10.9 Relay output for medical equipment
(only ST5540)

S10 : Relay between functional earth terminal and measurement power supply system
ground

Relay output S12 : Relay between patient connection and measurement power supply circuit ground

S13 : Relay between metal accessible part not protectively earthed and earth
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10.10 PC Interfaces

RS-232C interfaces

Communication content : Remote control, Measurement value output

Transmission system : Synchronous communication, full duplex
Transmission speed : 9,600 bps, fixed

Data bit length  : 8 bits, Stop bit : 1, Parity bit : None

Delimiter : CR+LF

Handshake : None

XON/XOFF : Not used

Connector : D-sub 9-pin, male, connector retaining screws (#4-40)

USB interfaces
Communication content : Remote control, Measurement value output

Conforms to USB V1.1 (RS-232C conversion, 9600 bps)
Connector : Series A receptacle

10.11 Printer

NOi The 9442 Printer (option) is required for printing measurement data.
Printer output RS-232C interface terminal used

Printer, printer cable, AC adapter and printing paper are separately sold

Printed Date of measurement (2009/10/01)

information Equipment name (ELECTRIC-123)
Control number (123456789012)
Network (B)
Class (I, I, Internal)
Applied part (B, BF, CF) only network B1 and B2
Measurement mode (Earth leakage current,

Enclosure leakage current, and so on)

Filter setting (ON, OFF)

Target current (AC, DC, AC+DC, ACPeak)
Allowable value (1.000 mA)

Maximum value (0.567 mA)

Judgment result (PASS/FAIL/LOW)

Power supply polarity (Positive phase, Negative phase)
Equipment status (Normal, Disconnected

grounding wire, and so on)
S10, 12, 13 test results*
Information to be printed can be selected from the items above.
All data is printed in English

“only ST5540
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10.12 General Specifications

Operating temperature
and humidity

Storage temperature
and humidity

Operating  temperature
and humidity for
guaranteed accuracy

Period of guaranteed
accuracy

Product warranty period

Operating Environment

Power source for main
instrument

Line power supply and
outlet for equipment
under test

Time of continuous
operation

Power output
Maximum allowable
leakage current

Withstand voltage

Measurement terminals

Fuses
Only (b) can be
replaced

Size

Weight

0°C to 40°C (32°F to 104°F), 80% RH or less (non-condensating)

-10°C to 50°C (14°F to 122°F), 80% RH or less (non-condensating)

Approx. 23°C (Approx. 73°F), 80% RH or less (non-condensating)

1 year

3 years

Connector, cable, etc.: Not covered by the warranty
Indoors, altitude up to 2000 m (6562-ft.)

Rated power source voltage : 100, 120, 220, 240 VAC (default setting)
(Voltage fluctuations of +10% from the rated supply voltage are taken into

account.)

Rated power source frequency : 50 Hz/60 Hz

Rated power : 30 VA

Rated power supply voltage : 100 to 250 VAC

(Voltage fluctuations of £+10% from the rated supply voltage are taken into

account.)

Rated power supply frequency : 50 Hz/60 Hz

Rated current

Input : 20 A (terminal block), Output : 20 A (terminal block)

Rated power : 250 V

At maximum load: 30 min

50 mA

« [All power supply terminals] - [Protective earthing]
1.62 kVAC, 60 sec. Cut-off current 5 mA

 [All measurement terminals] - [All power supply terminals]
3.00 kVAC, 60 sec. Cut-off current 10 mA

* [All measurement terminals] - [Control circuit]
3.00 kVAC, 60 sec. Cut-off current 10 mA

Terminals T1, T2  : Rated voltage 50 V, rated current 50 mA,
earth voltage 250 V
Terminal T3 : Maximum output voltage 250 VAC

(a)Power supply section 250 V T200mAL
(b)Measurement terminal section(T2 terminal)250 V. F50mAL
(c)Measurement terminal section (relay PCB)250V F50mAL

Approx. 320W x 110H x 253D mm (12.60"W x 4.33"H x 9.96"D)
(excluding protruding sections)

Approx. 4.5 kg (158.7 oz.)
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Applicable Standards EMC
EN 61326 Electric equipment for measurement, control and laboratory use -
EMC requirements
Part 1: General requirements
Safety
EN61010 Contamination grade 2
T1, T2 terminals: Measurement category Il
(expected transient over voltage 2.5 kV)

T3 terminal (expected transient over voltage 1.5 kV)*
Effect of conducted Less than 3% at 3 V (typical value for 500 pA)

disturbances, induced
by radio frequency

fields
Accessories L2200 Test Lead 1 set (1 red, 1 black)
Test Lead (red)* 1
9195 Enclosure Probe 1
Power cord 3
AC IN : For powering instrument 1
LINE IN* : one 15 A power cord with plug, one 20 A power cord without plug 2
(Select a cord that suits the power supply of equipment under test)
Varies with the target market for which the instrument was
manufactured.
(one 10 A power cord with plug, one 20 A power cord without plug)
(Current value printed on connector) 2
Spare fuses for measurement line 250 V F50mAL 1
Instruction manual 1
CD-ROM 1
Options The following options are available for the instrument. Contact your authorized

Hioki distributor or reseller when ordering. The options are subject to change.
Visit our website for updated information.

9637 RS-232C CABLE (9-pin to 9-pin., crossing cable)
9638 RS-232C CABLE (9-pin to 25-pin., crossing cable)
9442 PRINTER

9443-01 AC ADAPTER (for printer / Japan )
9443-02 AC ADAPTER (for printer / EU)
9444 CONNECTION CABLE (for printer, 9-pin to 9-pin, straight cable)
1196 RECORDING PAPER (for printer, 112 mm x 25 m, 10 rolls)
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10.13 Compliant standards

Network A

Network B1

Network B2

Network C

Network D
Network G

Electrical Appliance and Material Safety
Law

Medical electrical equipment Part 1
General requirements for safety

Medical electrical equipment-Part1:
General requirements for basic safety and
essential performace

Medical electrical equipment Part 1
General requirements for safety

Medical electrical equipment-Part1:
General requirements for basic safety and
essential performace

Methods of measurement of touch current
and protective conductor current

Safety requirements for electrical equip-
ment used in measurements, control and
laboratories

Information technology equipment -
Safety

Safety of household and similar electrical
appliances
Part 1: General requirements

Audio, video and similar electronic equip-
ment apparatus - Safety requirements

Personnel Protection Systems for EV
For UL

Safety requirements for electrical equip-
ment used in measurements, control and
laboratories

Current measurement circuits for testing
in damp conditions

Ministerial ordinance establishing technical
standards for electrical appliances
IEC 60601-1:1988 +A1:1993 +A2:1995

JIS T 0601-1:1999

IEC 60601-1:2005 3rd Edition

JIS T 0601-1:2017

IEC 60990:2016

IEC 61010-1:2010

IEC 60950-1:2005

IEC 60335-1:2010

IEC 60065:2001 +A1:2005

UL2231-1 (2002), UL-2231-2 (2002)
UL 1492 (1996)
IEC 61010-1:2010
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| 10.14 Measurement Networks

Network A (for Electrical Appliance and Material Safety Law)

Network A is a measurement network that complies with the Electrical Appliance
and Material Safety Law.
Network A complies with the following law :

(1) Ordinance Concerning Technical Requirements for Electrical Appliances and

Materials
Filter setting for single-frequency network (OFF) and multi-frequency network
(ON)
10kQ £ 1%
O
© Wy 1 11.2050F
o + 2%
1k
§1KQ11% C\D §i1% 579 O C\D
+ 2%
O O
Single-frequency network (OFF) Multi-frequency network (ON)

When network A is selected, the instrument can also be used in compliance with
the following standards on testing leakage current :

(2) Automatic vending machines - Test method - (JIS B8561-93)

(3) Microwaves (JIS C9250-92)
In addition to the Electrical Appliance and Material Safety Law, many JIS stan-
dards specify the use of a single-frequency network (with 1 kQ non-inductive
resistance only) for testing leakage current.

Applicable law Ordinance Concerning Technical Requirements for
Electrical Appliances and Materials

Measurement Basic measurement element: 1 kQ
circuit configuration |Frequency characteristic: + 0.5% (DC to 1 MHz)

Low-pass filter Filter configuration (ON setting): RC filter
function (10kQ +11.22 nF + 579 Q)

Filter setting: ON/OFF (1 kQ2 only at OFF)
(with short-circuited input protective fuse)

Element tolerance |Resistance: + 1% (1 kQ, 10 kQ), + 1%
1+ 2% (579 Q)
Capacitor : +2%

suoneoyoads (| Jeydeyn




272

10.14 Measurement Networks

Network B1 (for JIS T 0601-1:1999)

Network B1 is a measurement network for medical electrical equipment.
Network B1 complies with the following standards :

(1) Medical electrical equipment - Part 1 :
General requirements for safety
(JIS T 0601-1:1999)

10kQ * 1%
o M\ o
1kQ 0.015 pF
=it% =2% C\/) =1kQt1% @)
©; ©;
Network with a frequency Network with 1 kQ non-inductive
characteristic (ON) resistance only (OFF)

When network B1 is selected, the instrument can also be used in compliance
with the following standards on testing leakage current :

(2) JIS standards for medical X-ray equipment
The instrument can be used for testing leakage current in isolation transformers
in compliance with the safety standard for electrical facilities for hospitals (JIS
T1022 : 96).
In addition to medical electrical equipment standards, many JIS standards spec-
ify the use of a network with 1 kQ non-inductive resistance for testing leakage
current.

Applicable standards Medical electrical equipment - Part 1 : General requirements for safety
IEC 60601-1:1988-12 +A1:1991-11 +A2:1995-03
General safety regulations for medical electrical equipment (JIS T 1001-92)
General regulations for method of testing safety of medical electrical equipment
(JIS T 1002-92)

Measurement circuit Basic measurement element: 1 kQ2
configuration Frequency characteristic: £0.5% (DC to 1 MHz)

Low-pass filter function |Filter configuration (ON setting) : RC filter (10 kQ + 15 nF)
Filter setting : ON/OFF (1 kQ only at OFF)
(with short-circuited input protective fuse)

Element tolerance Resistance : + 1%
Capacitor : £ 2%
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Network B2 (for IEC 60601-1:2005 3rd)

This network complies with IEC 60601-1:2005 3rd edition.
The B2 measurement network complies with the following standard.

(1) Medical electrical equipment - Part 1 : General requirements for safety
(IEC 60601-1:2005 3rd)

(2) General safety regulations for medical electrical equipment (JIS T 1001-92)
(3) Medical electrical equipment-Part1:

General requirements for basic safety and essential performace
(JIST 0601-1:2017)

5 ’\/\/\/10 KQ + 1% 5
=1 T (V) siarm (V)
O O
Network with a frequency Network with 1 kQ non-inductive
characteristic (ON) resistance only (OFF)

When network B2 is selected, the instrument can also be used in compliance
with the following standards on testing leakage current:

(4) JIS standards for medical X-ray equipment
The instrument can be used for testing leakage current in isolation transformers
in compliance with the safety standard for electrical facilities for hospitals (JIS T
1022-96).
In addition to medical electrical equipment standards, many JIS standards spec-
ify the use of a network with 1 kQ non-inductive resistance for testing leakage
current.

Applicable (1) Medical electrical equipment - Part 1 : General requirements for safety
standards IEC 60601-1:2005 3rd, JIS T 0601-1:2017
(2) Medical electrical safety regulations
JIS T1001-92
(3) General regulations for method of testing safety of medical electrical equipment
JIS T1002-92

Measurement circuit Basic measurement element: 1 kQ
configuration Frequency characteristic: +0.5% (DC to 1 MHz)

Filter configuration Filter configuration (ON setting) : RC filter (10 kQ + 15 nF)
Filter setting : ON/OFF (1 kQ only at OFF)
(with short-circuited input protective fuse)

Element tolerance Resistance : + 1%
Capacitor : 2%

suoneoyoads (| Jeydeyn
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Network C (for IEC 60990)

Network C is a measurement network that complies with IEC 60990.
Network C complies with the following standards :

(1) Methods of measurement of touch current and protective conductor current
(IEC 60990:2016)

Filter setting for human body impedance network (OFF), network compatible

with perception/reaction (ON1 (U1,U2)), and network compatible with abandon-
ment (ON2 (U1,U3))

° % 1
l?o‘zﬁ 0.22 uF + 2%
%500(& 1%
O

Human body impedance network(OFF)
Q % J— 0.22 uF * 2%
10 kQ +1%
500 Q + 1% 0022pF i 500 Q 1%
% £2% "
O

Network compatible with perception/ Network compatible with
reaction(ON1(U1)) perception/reaction(ON1(U2))

15 kQ o 22 uF+ 2% O % 0.22 uF£ 2%
+1% 10kQ+1% ] 10kQ+1%

1.5kQ2 —AM
+g(3/91 uF + 1% 20 kQ) [0.0091 uF
500 QQ 2 kQ 0 s -
+1% - -
T = ’ n 00 T

O
1
+

ﬁ i 0.22 uF + 2%

o
Xx

10kQ + 1%

0.0062 F o .0062 yF
S T
O O
Network compatible with Network compatible with
abandonment(ON2(U1)) abandonment(ON2(U3))

When network C is selected, the instrument can also be used in compliance with
the following standards on testing leakage current :

(2) Safety requirements for electrical equipment for measurement, control, and
laboratory use(IEC 61010-1:2010)

(3) Safety of information technology equipment
(IEC 60950-1:2005)




(4)

()
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Audio, video, and similar electronic apparatus - Safety requirements
(IEC 60065:2001 +A1:2005)

Safety of household and similar electrical appliances.
- Part 1: General requirements (IEC60335-1:2010)

Applicable UL standards (e.g.,UL 2231-1, UL-2231-2)There are many other
applicable standards.

Applicable standards

Methods of measurement of touch current and protective conductor current
IEC 60990:2016

Measurement
circuit configuration

Basic measurement element : 1.5 kQ + 500 Q

Filter configuration

OFF setting : High-pass filter

ON1 setting (compatible with perception) : 10 kQ + 22 nF
ON2 setting (compatible with abandonment) :

10 kQ + (20 kQ +6.2nF) // 9.1 nF

(when input protective fuse is short-circuited)

Element tolerance

Resistance: £ 1%
Capacitor : 2%

suoneoyoads (| Jeydeyn
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Network D (for UL)

Network D is a measurement network that complies with UL.

(1) Circuit Configuration

@]

1.5kQ 015uF _L_

+1% §¢2%“ _ <V
G

Network (1.5 kQ) with 1.5 kQ and 0.15 pF

When network D is selected, the instrument can also be used in compliance with
the following standards on testing leakage current :

(2) There are many other applicable standards.

Applicable standards Applicable UL standards
(e.g., UL 471, UL 1310, UL 1437, UL 1492)
Measurement circuit configuration Network with 1.5 kQ and 0.15 pF

(when input protective fuse is short-circuited)

Element tolerance Resistance: + 1%
Capacitor : £ 2%
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Network E (General-purpose 1)

Network E is a general-purpose measurement network.
The circuit configuration is as follows :

G

§1 KQ + 1% <V>

G

Network (1 kQ) with 1 kQQ

This network can be used to perform leakage current tests in compliance with
applicable standards.

Measurement circuit configuration Network with 1 kQ
Impedance: 1 kQ (0.5% (DC to 1 MHz)
(when input protective fuse is short-circuited)

Element tolerance Resistance : + 1%

Network F (General-purpose 2)

Network F is a general-purpose measurement network.
The circuit configuration is as follows :

G

§2k911% Cv>

O

Network (2 kQ) with 2 kQ

This network can be used to conduct leakage current tests in compliance with
applicable standards.

Measurement circuit configuration Network with 2 kQ
Impedance : 2 kQ (0.5% (DC to 1 MHz))
(when input protective fuse is short-circuited)

Element tolerance Resistance : + 1%

suoneoyoadg Q| Jeydeyn
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Network G (for IEC61010-1)

Network G is a measurement network that complies with IEC 61010-1.
The G measurement network has the following circuit configuration.

T

375Q + 1% § —— 022 uF£ 2%

500 Q + 1% (v)

Network (875 kQ2) with 875 Q

Applicable standards IEC 61010-1:2010

Safety requirements for electrical equipment used in measure-
ments, control and laboratories

Current measurement circuits for testing in damp conditions

Measurement circuit configuration Basic measurement element : 375 Q + 500 Q

Filter configuration ON setting : 375 Q, 500 Q and 0.22 uF networks
(when input protection fuse is short-circuited)

Element tolerance Resistance: £ 1%
Capacitor : + 2%
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Protective conductor current network

This is a network for measuring protective conductor current.
Protective conductor current has the following circuit configuration.

O

350+ 1% § ™

O

Network (35 Q) with 35 Q

This network can be used to conduct leakage current tests in compliance with
applicable standards.

Measurement Network with 35 O
circuit configuration |Impedance : 35 Q (0.5% (DC to 1 MHz))
(when protection fuse is short-circuited)

Element tolerance Resistance : + 1%

suoneoyoadg Q| Jeydeyn

HIOKI ST5540A981-09



280

10.14 Measurement Networks




281

11.1 Cleaning and Storage

11.1 Cleaning and Storage

NOTE

Storage

To clean the instrument, wipe it gently with a soft cloth moistened 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.

Wipe the LCD gently with a soft, dry cloth.

+ Storage temperature and humidity should be kept between -10 and 50°C (14 to
122°F), at less than 80% RH.

» Do not store or use the instrument where it could be exposed to direct sunlight,
high temperature or humidity, or condensation. Under such conditions, the
instrument may be damaged and insulation may deteriorate so that it no longer
meets specifications.

* When storing the instrument for a long time (1 year or more), the specifications
are no longer guaranteed. Therefore, before use, have the instrument recali-
brated.

HIOKI ST5540A981-09
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11.2 Repair and Servicing

11.2 Repair and Servicing

AWARNING Do not attempt to modify, disassemble or repair the instrument; as fire,
= electric shock and injury could result.

ACAUTION - If damage is suspected, check the "Troubleshooting" section before
Dt contacting 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 shipping.

» Use the original packing materials when transporting the instrument, if possible.

* If the instrument has been subject to moisture, or if oil and dust have accumulated in the
instrument interior, the danger of electrical shock or fires resulting from the deterioration
of insulation increases greatly.

» When storing the instrument for a long time(1 year or more),the specifications are no lon-
ger guaranteed. Therefore,before use,have the instrument recalibrated.

Replaceable Parts and Operating Lifetimes

Useful life depends on the operating environment and frequency of use. Operation cannot be

guaranteed beyond the following periods. For replacement parts, contact your dealer or Hioki repre-
sentative.

Part Life
LCD(to half brightness) Approx. 10,000 hours

Electrolytic Capacitors ~ Approx. 1,000 to 5,000 hours (105°C(221°F))

Lithium Battery Approx. 10 years
The instrument uses a lithium battery for memory backup.
When this battery runs out, the data saved in memory is lost
and measurement condition data can no longer be saved. If this

happens, contact our service center for a battery replacement
(at a charge).

Relay for power switch Mechanical lifetime 2 million times
Electrical lifetime 200,000 times
Relay for signal switch  Mechanical lifetime 100 million times

electrical lifetime 1 million times
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11.2 Repair and Servicing

Troubleshooting

If abnormal operation occurs, check the following items.
If the instrument continues to operate abnormally after taking the specified corrective action, the instrument

may be malfunctioning.
Turn off the instrument's power switch immediately, then contact your dealer or Hioki representative.

Symptom

Check item

Corrective action

The display
remains blank
after the power

Is the power cord disconnected?

Check the power supply inlet indicated [AC IN]
(located on the left side when viewed from the rear of
the main instrument). Confirm that the power source

switch is voltage of the instrument matches the power supply
turned on. voltage, then connect the power cord.
Is the LCD panel contrast adjustment|Adjust the contrast of the LCD panel by turning the
set to the lightest setting? black dial located on the right side of the LCD panel.
Keys are Is RS-232C or USB used for external|Stop using RS-232C or USB. When the instrument is
ineffective. remote control? remotely controlled, the keys are ineffective.

Is the KEYLOCK terminal of EXT I/O
set to Low level (EXT.COM level)?

Set the KEYLOCK terminal of EXT I/O to High level
(EXT.VCC level), or leave the terminal open.

The power line
for equipment
under test
does not
provide power.

Is the power cord disconnected?

Check the power supply inlet indicated [LINE IN]
(located on the right side when viewed from the rear
of the main instrument), then connect the power cord.

Is the circuit breaker located at the
upper left on the instrument's front
panel turned OFF?

Check the power consumption of equipment under
test, then turn on the circuit breaker. (20 A max.)

| side:ON, QO side: OFF

loses or gains
time.

minutes per month.

Leakage Is the fuse for terminal T2 on the front|Replace the fuse.

current panel blown? (designated fuse : 250 V F50 mA L)

measurement

cannot be

conducted.

The clock The clock may lose or gain up to 4|The built-in lithium battery provides backup power for

the clock. When the battery becomes depleted, the
instrument may display an incorrect date and time. If
this happens, request battery replacement (at a
charge).

The service life of the backup battery is about 10
years.

The instrument
displays
"ERROR 1."

Does the power supply voltage match
the specified power source voltage of
the main instrument?

Confirm that the power supply voltage matches the
specified power source voltage of the HITESTER.

Is the power fuse blown?

Contact your dealer or Hioki representative.

The instrument
displays
"ERROR 2."

The instrument
displays
"ERROR 3."

This error indication should not
appear in normal use.

The instrument is malfunctioning. Turn off the power
switch of the main instrument immediately, then con-
tact your dealer or Hioki representative.

Relay or fuse
check results
in NG.

* |s power supplied to LINE IN?
* Is the breaker switched on?

Confirm that the power cord is connected to the termi-
nal block for [LINE IN] on the rear panel.

Confirm that the breaker for the terminal block on the
front panel is switched on.

| :ON Q :OFF

The DANGER
lamp stays on
continuously.

Is an incorrect supply voltage being
used?

Check the supply voltage. If this fails to resolve the
issue, the instrument may be broken. Turn it offimme-
diately and contact your dealer or Hioki representa-
tive.

Leakage
current value
is not stable.
The measured
value
fluctuates.

The instrument may be exposed to external noise. When terminal T1 and T2 are used, try

switching connections to T1 and T2,

switching connections to terminal T1

and making the measurent again. (Measuring after
and T2 is safe and not a problem.)The ST5541 and

ST5541 converts the voltage used for internal sense resistance to current values.

80IAJ8S pue soueusuie) || J81dey)
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If the cause of the problem is unknown, reset the system.
This restores to instrument to the default conditions set at the factory.
See "7.3 Initializing the Instrument" (p. 121)

Stop using the instrument in the cases described below.

Disconnect the power cord and test leads, then contact your dealer or Hioki representative.

* When instrument damage can be confirmed.

* When the instrument cannot be operated for measurement.

* When the instrument has been stored under high temperature and humidity for an extended time.
* When the instrument has been subjected to rough handling under adverse transport conditions.
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11.3 Replacing Fuses

11.3 Replacing Fuses A

AWARN’NG » Replace the fuse for measurement operation only with one of the spec-
ified characteristics and voltage and current ratings. Using a non-speci-
fied fuse or shorting the fuse holder may cause a life-threatening

hazard.

Fuse for measurement operation 250V F50mAL

» To avoid electric shock, turn off the power switch and disconnect the
power code and test leads before replacing the fuse.

* Since a blown fuse in the power supply cannot be repaired or replaced
by the customer, contact your dealer or Hioki representative.
Use the VA check function to check for blown fuses in the power supply
and the fuse check function to check for blown fuses in the measure-

ment circuit.
Replacing the fuse for measurement operation (front panel)

« Turn the power switch OFF(Q) then dis-
connect the power cord and test leads.

= Turn off the circuit breaker.

3. Gently press the red holder at terminal T2,
turn it 90 degrees, then remove the fuse
holder.

4. Replace the fuse for measurement opera-
tion with one of the specified rating. Verify
that the fuse has been inserted into the red
holder.

Spare fuse

for main instrument 5 With the indented section on the fuse

holder facing up, insert the fuse holder into
the socket on the main instrument, then
turn it 90 degrees.

NOTE * When removing the fuse holder, the fuse may remain in the instrument in rare
o instances. Tilt the instrument on its side and remove the fuse. Next, install a
new fuse in the fuse holder and insert the holder, connecting it to terminal T2.
* Inserting the fuse holder and connecting it to terminal T2 while a fuse still

remains in the instrument will cause the fuse to fall into the instrument.

80IAJ8S pue soueusuie) || J81dey)
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11.4 Instrument Disposal

11.4 Instrument Disposal

The instrument contains a lithium battery for system memory backup.

AWARN’NG * 10 avolid electric shock, turn o € power switch an Isconnec e
T ——EEEEEEERY

power cord and test leads before removing the lithium battery.

» When disposing of this instrument, remove the lithium battery and dis-
pose of battery and instrument in accordance with local regulations.

» Keep batteries away from children to prevent accidental swallowing.

ACAUTION 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.

Removing the lithium battery

Required tools
* Phillips screwdriver 1 pc.
» Forceps 1 set

Turn the power switch OFF (Q), then discon-
nect the power cord and test leads.

Remove the 8 screws that secure the legs on
the rear panel, and the 2 screws used to
mount the handle on the side panel.

Remove the top case section by sliding it to
the back of the instrument.

Locate the battery installed at the corner of the
circuit board. Insert the tip of forceps between
the battery holder and battery to lift the battery
for removal.

CALIFORNIA, USA ONLY
Perchlorate Material - special handling may apply.
See www.dtsc.ca.gov/hazardouswaste/perchlorate

HIOKI ST5540A981-09
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Appendix

Appendix1 Terminology

(excerpt from IEC 60601-1:2005 3rd)

Equipment part

TYPE B APPLIED
PART
°

X

APPLIED PART complying with the specified requirements of this stan-
dard to provide protection against electric shock, particularly regarding
allowable PATIENT LEAKAGE CURRENT and PATIENT AUXILIARY
CURRENT.

TYPE BF APPLIED
PART

X

F-TYPE APPLIED PART complying with the specified requirements of
this standard to provide a higher degree of protection against electric
shock than that provided by TYPE B APPLIED PARTS.

NOTE:TYPE BF APPLIED PARTS are not suitable for DIRECT CAR-
DIAC APPLICATION.

TYPE CF APPLIED

PART
v

F-TYPE APPLIED PART complying with the specified requirements of
this standard to provide a higher degree of protection against electric
shock than that provided by TYPE BF APPLIED PARTS.

F-TYPE ISOLATED
APPLIED PART

F-TYPE ISOLATED (FLOATING) APPLIED PART (herein F-TYPE
APPLIED PART) in which the PATIENT CONNECTIONS are isolated
from other parts of the ME EQUIPMENT to such a degree that no cur-
rent higher than the allowable PATIENT LEAKAGE CURRENT flows if
an unintended voltage originating from an external source is connected
to the PATIENT, and thereby applied between the PATIENT CONNEC-
TION and earth.

NOTE:F-TYPE APPLIED PARTS are either TYPE BF APPLIED PARTS
or TYPE CF APPLIED PARTS.

ACCESSIBLE PART

part of electrical equipment other than an APPLIED PART that can be
touched by means of the standard test finger.

APPLIED PART

part of ME EQUIPMENT that in NORMAL USE necessarily comes into
physical contact with the PATIENT for ME EQUIPMENT or an ME SYS-
TEM to perform its function.

SIGNAL INPUT/OUT-
PUT PART(SIP/SOP)

part of ME EQUIPMENT, not being an APPLIED PART, intended to
deliver or receive signals to or from other electrical equipment, for
example, for display, recording or data processing.

PATIENT
CONNECTION

individual point on the APPLIED PART through which current can flow
between the PATIENT and the ME EQUIPMENT in NORMAL CONDI-
TION or SINGLE FAULT CONDITION

HIOKI ST5540A981-09
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Equipment type (classification)

MEDICAL ELECTRI-
CAL EQUIPMENT
(ME EQUIPMENT)

electrical equipment having an APPLIED PART or transferring energy
to or from the PATIENT or detecting such energy transfer to or from the
PATIENT.

CLASS |

term referring to electrical equipment in which protection against elec-
tric shock does not rely on BASIC INSULATION only, but which
includes an additional safety precaution in that means are provided for
ACCESSIBLE PARTS of metal or internal parts of metal to be PRO-
TECTIVELY EARTHED.

CLASS I

term referring to electrical equipment in which protection against elec-
tric shock does not rely on BASIC INSULATION only, but in which addi-
tional safety precautions such as DOUBLE INSULATION or
REINFORCED INSULATION are provided, there being no provision for
protective earthing or reliance upon installation conditions.
NOTE:CLASS Il equipment can be provided with a FUNCTIONAL
EARTH TERMINAL or a FUNCTIONAL EARTH CONDUCTOR.

INTERNALLY
POWERED equipment

term referring to electrical equipment that is able to operate from an
INTERNAL ELECTRICAL POWER SOURCE.

MOBILE equipment

term referring to TRANSPORTABLE equipment intended to be moved
from one location to another while supported by its own wheels or
equivalent means.

term meaning electrically connected to the SUPPLY MAINS by means

PERMANENTLY of a permanent connection that can only be detached by the use of a
INSTALLED

TOOL.
Others

BASIC INSULATION

insulation providing basic protection against electric shock
NOTE:BASIC INSULATION provides one MEANS OF PROTECTION.

DOUBLE INSULATION

insulation comprising both BASIC INSULATION and SUPPLEMEN-
TARY INSULATION

NOTE:DOUBLE INSULATION provides two MEANS OF PROTEC-
TION.

REINFORCED . . . .

INSULATION single insulation system that provides two MEANS OF PROTECTION.
independent insulation applied in addition to BASIC INSULATION in
order to provide protection against electric shock in the event of a fail-

SUPPLEMENTARY

INSULATION ure of BASIC INSULATION

NOTE:SUPPLEMENTARY INSULATION provides one MEANS OF
PROTECTION.

PROTECTIVE EARTH
CONDUCTOR

conductor to be connected between the PROTECTIVE EARTH TERMI-
NAL and an external protective earthing system.

PROTECTIVE EARTH
TERMINAL

terminal connected to conductive parts of CLASS | equipment for safety
purposes. This terminal is intended to be connected to an external pro-
tective earthing system by a PROTECTIVE EARTH CONDUCTOR.
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Others

FUNCTIONAL EARTH |terminal, directly connected to a circuit or to a screening part, that is

TERMINAL intended to be earthed for functional purposes.

NORMAL CONDITION concﬁhon in which all means provided for protection against HAZARDS
are intact.

SINGLE FAULT condition in which a single means for reducing a RISK is defective or a

CONDITION single abnormal condition is present.

MAXIMUM MAINS voltage used for test purposes related to the voltage of the SUPPLY
VOLTAGE MAINS and connected to certain ME EQUIPMENT parts.
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Appendix2 List of instrument status, other test
condition and special test condition

When network A, D, E or F is selected

Class-| equipment

Class-Il equipment

Internally powered equipment

Equipment status

Equipment status

Equipment status

Measurement
mode

tion

Normal
condi-

Single-fault condition

Single-fault condition

Single-fault condition

Normal
condi-
tion

Power
cord dis-
connec-

tion

Ground- | Applica- | Applica-
ing wire | tion of | tion of
discon- |line volt-|line volt-
nection | ageL | ageN

Power
cord dis-
connec-

tion

Ground- | Applica-
ing wire | tion of
discon- |line volt-
nection | age L

Applica-

tion of

line volt-

age N

Normal
condi-
tion

Power
cord dis-
connec-

tion

Ground- | Applica- | Applica-
ing wire | tion of | tion of
discon- |line volt-|line volt-
nection | ageL | ageN

Earth leakage
current

O

Enclosure -
Line leakage
current

O O

O

O

Enclosure -
Earth leakage
current

Enclosure -
Enclosure
current

Free current®

When network B1 is selected

*Only network A
O:Can be set, —:Cannot be set

Class-I equipment

Class-Il equipment

Internally powered equipment

Equipment status

Equipment status

Equipment status

Measure-
ment
mode Normal

condition

Single-fault condition

Single-fault condition

Applica-
tion of
110%

voltage

: Nega-

tive
phase

Applica-
tion of
110%

voltage

: Positive
phase

Ground-
ing wire
discon-
nection

Power
cord dis-
connec-

tion

Normal
condition

Applica-
tion of
110%
voltage

: Positive
phase

Ground-
ing wire
discon-
nection

Power
cord dis-|
connec-

tion

Applica-
tion of

110%

voltage

Nega-
tive

phase

Single-fault condition
Applica-
tion of
110%
voltage
:Nega-
tive
phase

Applica-
tion of
110%
voltage

: Positive
phase

Ground-
ing wire
discon-
nection

Power
cord dis-
connec-

tion

Normal
condition

Earth
leakage
current

O

Enclosure
- Earth
leakage
current

Enclosure
- Enclo-
sure
current

Patient
auxiliary
current

Patient
leakage
current |

Patient
leakage
current
li(only
B-type ap-
plied parts

Patient
leakage
current
Ii(only BFH
type or CF
type ap-
plied parts

Free
current

©) ©)

O:Can be set, —:.Cannot be set
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When network C or G is selected
Class-lI equipment Class-Il equipment Internally powered equipment
Equipment status Equipment status Equipment status
Measurement Single-fault condition Single-fault condition Single-fault condition
ode Normal Normal Normal
cgndie} Power | Ground-| Applica- | Applica- cgndﬁ Power | Ground- | Applica- | Applica- andi Power |Ground- | Applica- | Applica-
{0 cord dis-| ing wire | tion of | tion of - cord dis-| ing wire | tion of | tion of e cord dis-|ing wire | tion of | tion of
connec- | discon- |line volt- [line volt- connec- | discon- |line volt-|line volt- connec- | discon- |line volt-|line volt-
tion nection | ageL | ageN tion nection | agelL | ageN tion nection | ageL | ageN
Earth leakage _ _ _ _ _ _ _ _ _ _ _ _ _
current O O
Touch current:
Enclosure - | — - — O O - — — @) ©) - - - - -
Line
Touch current:
Enclosure - (@) O O - - (@) O - — - O - - - -
Earth
Touch current:
Enclosure -En{ O O O - - O @) — — - O - — - -
closure
Free current | O O O - - O O - - - O - - - -
O:Can be set, —:Cannot be set
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Appendix2 List of instrument status, other test condition and special test condition

Internally
powered
equipment

Special test condition
(Specific applied voltage)

Application of 110%
voltage:Negative phase

Application of 110%
voltage:Positive phase

Application of 110%
voltage:Negative phase

Application of 110%
voltage:Positive phase

Application of 110%
voltage:Negative phase

Application of 110%
voltage:Positive phase

Grounding wire
disconnection

Power cord disconnection

Normal condition

Class-Il
equipment

Other test condition
(Other applied voltages)
Equipment Single-
status fault
condition
Special test condition
(Specific applied voltage)

Application of 110%
voltage:Negative phase

Application of 110%
voltage:Positive phase

Other test condition
(Other applied voltages)

Application of 110%
voltage:Negative phase

Application of 110%
voltage:Positive phase

Equipment Single-
status fault
condition

Application of 110%
voltage:Negative phase

Application of 110%
voltage:Positive phase

Grounding wire
disconnection

Power cord disconnection

Normal condition

Class-I
equipment

Special test condition
(Specific applied voltage)

Application of 110%
voltage:Negative phase

Application of 110%
voltage:Positive phase

Other test condition
(Other applied voltages)

Application of 110%
voltage:Negative phase

Application of 110%
voltage:Positive phase

Equipment Single-
status fault
condition

Application of 110%
voltage:Negative phase

Application of 110%
voltage:Positive phase

Grounding wire
disconnection

Power cord disconnection
o)

Normal condition

When network B2 is selected

Measurement mode

O:Can be set, —:.Cannot be set

1:Earth leakage current, 2:Touch current:Enclosure - Earth, 3:Touch current:Enclosure - Enclosure, 4:Patient auxiliary current, 5:Patient leakage current:(Patient - Earth),

10
11
12
13

or BF-type applied parts), 9:Total patient leakage current:(Patient - Earth), 10:Total patient leakage current:SIP/SOP,11:Total patient leakage current:F-type applied part(only BF-type

6:Patient leakage current:SIP/SOP, 7:Patient leakage current: F-typeApplied part(only BF-type or CF-type applied parts),8:Patient leakage current:Metal accessible part(only B-type
or CF-type applied parts), 12:Total patient leakage current:Metal accessible part(only B-type or BF-type applied parts), 13:Free current
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Appendix3 List of default settings

Appendix3 List of default settings

Network A

Default settings for each network when the software is initialized.

After selecting network, class and leakage current mode

default setting

Leakage current mode item Class | Class Il Internally powered
measurement manual
polarity positive phase
equipment status normal
filter ON
target current ACDC
range AUTO
Earth leakage current allowable value : upper 1,000 mA - -
limit : normal ’
aIIowat.)Ie.v?Iue : 1.000 mA
upper limit : fault
allowable value : lower
limit : ON/OFF : normal OFF
allowable value : lower
limit : ON/OFF : fault OFF
measurement manual manual -
polarity positive phase positive phase -
equipment status normal normal -
filter ON ON ON
target current ACDC ACDC ACDC
range AUTO AUTO AUTO
Enclosure - Earth allowable value : upper
allowal:.)Ie.v.aIue :upper 1.000 mA 1.000 mA B
limit : fault
allowable value : lower
limit : ON/OFF : normal OFF OFF OFF
allowable value : lower
limit : ONJOFF : fault OFF OFF -
measurement manual manual -
polarity positive phase positive phase -
equipment status normal normal -
filter ON ON ON
target current ACDC ACDC ACDC
range AUTO AUTO AUTO
Enclosure - Enclosure allowable value : 1.000 mA 1.000 mA 1.000 mA
leakage current upper limit : normal
allowable value 1.000 mA 1.000 mA -
upper limit : fault
allowable value :
lower limit : ON/OFF OFF OFF OFF
> normal
allowable value : lower OFF OFF B

limit : ON/OFF : fault
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Appendix3 List of default settings

default setting

Leakage current mode item Class | Class Il Internally powered
measurement manual manual
condition L side L side
Selected line internal internal
filter ON ON
target current ACDC ACDC
range AUTO AUTO
Enclosure - Line allowable value : upper _
leakage current limit : normal - -
allowable value : 1.000 mA 1.000 mA
upper limit : fault
allowable value : lower _ _
limit : ON/OFF : normal
allowable value : lower
limit : ON/OFF : fault OFF OFF
measurement manual manual -
polarity positive phase positive phase -
equipment status normal normal -
filter ON ON ON
target current ACDC ACDC ACDC
range AUTO AUTO AUTO
Free current allowable value : upper 1.000 mA 1.000 mA 1.000 mA
limit : normal
allowable value : upper 1.000 mA 1.000 mA -
limit : fault
allowable value : lower
limit : ON/OFF : normal OFF OFF OFF
allowable value : lower OFF OFF _

limit : ON/OFF : fault




Network B1

NE.

A9

Appendix3 List of default settings

When network B1 is selected, measured AC+DC current does not appear on the
screen. AC+DC is automatically selected internally.

After selecting network, class, applied part and leakage current mode

default setting
Class | Class Il Internally powered
Leakage
current item Type B | Type BF | Type CF| Type B | Type BF | Type CF | Type B | Type BF | Type CF
mode
measurement manual
polarity positive phase
eq;tlgtr::nt normal
s10 OFF
s12 OFF
s13 -
filter ON
target current ACDC
Earth leak- range AUTO B B B B _ B
age current |allowable value :
upper limit : 500.0 pA
normal
allowable value :
upper limit : fault 1.000 mA
allowable value :
lower limit : ON/ OFF
OFF : normal
allowable value :
lower limit : ON/ OFF
OFF : fault
measurement manual manual manual
polarity positive phase positive phase -
equipment sta-
tus normal normal normal
s10 OFF OFF -
s12 OFF OFF -
s13 - - -
filter ON ON ON
target current ACDC ACDC ACDC
Enclosure - range AUTO AUTO AUTO
Earth leak- - e value -
age current | ™ oer limit - 100.0 pA 100.0 pA 100.0 pA
normal
allowable value :
upper limit : fault 500.0 pA 500.0 pA 500.0 pA
allowable value :
lower limit : ON/ OFF OFF OFF
OFF : normal
allowable value :
lower limit : ON/ OFF OFF OFF
OFF : fault

" () is the value after DC switching
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Appendix3 List of default settings

default setting

Class | Class Il Internally powered
Leakage
current item Type B | Type BF | Type CF| Type B | Type BF | Type CF | Type B | Type BF | Type CF
mode
measurement manual manual manual
polarity positive phase positive phase -
equipment
status normal normal normal
s10 OFF OFF -
s12 OFF OFF -
s13 - - -
filter ON ON ON
Enclosure - | target current ACDC ACDC ACDC
Enclosure range AUTO AUTO AUTO
leakage |allowable value :
current upper limit : 100.0 pA 100.0 pA 100.0 pA
normal
allowable value :
upper limit : fault 500.0 pA 500.0 pA 500.0 pA
allowable value :
lower limit : ON/ OFF OFF OFF
OFF : normal
allowable value :
lower limit : ON/ OFF OFF OFF
OFF : fault
measurement manual manual manual
polarity positive phase positive phase -
equipment normal normal normal
status
s10 OFF OFF -
s12 - - -
s13 OFF OFF -
filter ON ON ON
target current AC AC AC
range AUTO AUTO AUTO
Patient leak- 10.0 10.0 10.0
age current || Alowablevalue| 5, ) o WA 100.0 LA LA 100.0 pA LA
upper limit (10.00 pA) (10.00 (10.00 pA) (10.00 (10.00 pA) (10.00
normal
HA) HA) HA)
allowablevalue: | 500.0 pA 5(%8. g(f 500.0 LA S(g'ggg )
upper limit : fault (50.00 pA) UA) (50.00 pA) UA)
OFF : normal” (OFF) (OFF) (OFF)
aIIowat.)Ie.vaIue : OFF OFF
lower limit : ON/ -
OFF : fault’ (OFF) (OFF)

’ () is the value after DC switching
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Appendix3 List of default settings

default setting

Class |

Class Il

Internally powered

Leakage
current
mode

item

Type B

Type BF | Type CF

Type B

Type BF | Type CF

Type B

Type BF | Type CF

Patient leak-
age current
Il

measurement

manual

polarity

positive
phase

equipment sta-
tus

110%
applied
N

s10

OFF

s12

s13

OFF

filter

ON

target current

ACDC

range

AUTO

allowable value :
upper limit :
normal

allowable value :
upper limit : fault

5.000
mA

allowable value :
lower limit : ON/
OFF : normal

allowable value :
lower limit : ON/
OFF : fault

OFF

manual

positive
phase

110%
applied
N

OFF

OFF

ON

ACDC

AUTO

5.000
mA

OFF

manual

110%
applied
N

ON

ACDC

AUTO

5.000
mA

OFF

Patient leak-

measurement

age current

polarity

equipment
status

s10

s12

s13

filter

target current

range

allowable value :
upper limit :
normal

allowable value :
upper limit : fault

allowable value :
lower limit : ON/
OFF : normal

allowable value :
lower limit : ON/
OFF : fault

manual

positive phase

110%
applied N

OFF

OFF

ON

ACDC

AUTO

5.000
mA

50.00
HA

OFF

manual

positive phase

110%
applied N

OFF

OFF

ON

ACDC

AUTO

5.000
mA

50.00
LA

OFF

manual

110%
applied N

ON

ACDC

AUTO

5.000
mA

50.00
LA

OFF

*

() is the value after DC switching
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Appendix3 List of default settings

default setting

OFF : fault

Class | Class Il Internally powered
Leakage
current item Type B | Type BF | Type CF| Type B | Type BF | Type CF | Type B | Type BF | Type CF
mode
Patient aux-| measurement manual manual manual
iliary current polarity positive phase positive phase -
equipment normal normal normal
status
s10 OFF OFF -
s12 - - -
s13 - - -
filter ON ON ON
target current AC AC AC
range AUTO AUTO AUTO
allowable value : 10.00 10.00 10.00
upper Iimjt : 100.0 pA HA 100.0 pA HA 100.0 pA A
normal (10.00 pA) (10.00 (10.00 pAAj (10.00 (10.00 pA) (10.00
pHA) HAA] pHA)
allowable value L 50.00 50.00
upper limit : fault 500.0 pA HA 500.0 pA HA _
(50.00 pA) (50.00 (50.00 pA) (50.00
HA) HA)
OFF : normal” (OFF) (OFF) (OFF)
aIIowat.)Ie.vaIue : OFF OFF
lower limit : ON/ -
OFF : Ffault’ (OFF) (OFF)
Free current| measurement manual manual manual
polarity positive phase positive phase -
equipment
status normal normal normal
s10 OFF OFF -
s12 OFF OFF -
s13 - - -
filter ON ON ON
target current ACDC ACDC ACDC
range AUTO AUTO AUTO
allowable value :
upper limit : 100.0 pA 100.0 pA 100.0 pA
normal
allowable value :
upper limit : fault 500.0 pA 500.0 pA 500.0 pA
allowable value :
lower limit : ON/ OFF OFF OFF
OFF : normal
allowable value :
lower limit : ON/ OFF OFF OFF

’ () is the value after DC switching
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Appendix3 List of default settings

Network B2

NE.

When network B2 is selected, measured AC+DC current does not appear on the
screen. AC+DC is automatically selected internally.

After selecting network, class, applied part and leakage current mode

default setting
Class | Class Il Internally powered
Leakage item Type B | Type BF | Type CF| Type B | Type BF | Type CF| Type B | Type BF | Type CF
current mode
Earth leak- | measurement manual
age current polarity positive phase
equipment sta- normal
tus
Other applied -
voltages
Application of -
specific voltage
s10 OFF
s12 OFF
s13 -
filter ON
target current ACDC
range AUTO a a a - a
allowable value 5.000 mA
: upper limit :
normal
allowable value 10.00 mA
: upper limit :
fault
allowable value OFF
. lower limit :
ON/OFF :
normal
allowable value OFF
: lower limit :
ON/OFF : fault

" () is the value after DC switching
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Appendix3 List of default settings

default setting

lower limit: ON/
OFF: fault

Class | Class Il Internally powered
Leakage .
current mode item Type B | Type BF | Type CF| Type B | Type BF | Type CF| Type B | Type BF | Type CF
Touch cur- | measurement manual manual manual
rent (Enclo- polarity positive phase positive phase -
sure - Earth) equipment sta- normal normal normal
tus
Other applied OFF OFF OFF
voltages
Application of - - -
specific voltage
s10 OFF OFF -
s12 OFF OFF -
s13 - - -
filter ON ON ON
target current ACDC ACDC ACDC
range AUTO AUTO AUTO
allowable value 100.0 pA 100.0 pA 100.0 pA
: upper limit :
normal
allowable value 500.0 pA 500.0 pA -
: upper limit :
fault
allowable value OFF OFF OFF
: lower limit :
ON/OFF :
normal
allowable value OFF OFF -
: lower limit :
ON/OFF : fault
Touch cur- | measurement manual manual manual
rent (Enclo- polarity positive phase positive phase -
sure- equipment normal normal normal
Enclosure) status
Other applied OFF OFF OFF
voltages
Application of - - -
specific voltage
s10 OFF OFF -
s12 OFF OFF -
s13 - - -
filter ON ON ON
target current ACDC ACDC ACDC
range AUTO AUTO AUTO
allowable value 100.0 pA 100.0 pA 100.0 pA
: upper limit:
normal
allowable value: 500.0 pA 500.0 pA -
upper limit: fault
allowable value: OFF OFF OFF
lower limit: ON/
OFF: normal
allowable value: OFF OFF -

*

() is the value after DC switching
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Appendix3 List of default settings

default setting
Class | Class Il Internally powered
Leakage item Type B | Type BF | Type CF| Type B | Type BF | Type CF| Type B | Type BF | Type CF
current mode
Patient leak- | measurement manual manual manual
age current polarity positive phase positive phase -
(Patieqt con- equipment sta-
nection - tus normal normal normal
Earth) Other applied B B B
voltages
Application of B B B
specific voltage
measurement _ _ ToT1
terminals
s10 OFF OFF -
s12 - - -
s13 OFF OFF -
filter ON ON ON
target current AC AC AC
range AUTO AUTO AUTO
allowable value 10.00 10.00 10.00
: upper limit : 100.0 pA LA 100.0 pA LA 100.0 pA HA
normal” (10.00 pA) (10.00 (10.00 pA) (10.00 (10.00 pA) (10.00
HA) HA) HA)
allowable value: 50.00 50.00
upper limit : 500.0 pA HA 500.0 pA HA _
fault* (50.00 pA) (50.00 (50.00 pA) (50.00
HA) HA)
allowable value:
lower limit : ON/ OFF OFF OFF
OFF : normal
allowable value
: lower limit : OFF OFF -
ON/OFF : fault

*

() is the value after DC switching
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Appendix3 List of default settings

default setting

Class | Class Il Internally powered
Leakage item Type B | Type BF | Type CF| Type B | Type BF | Type CF | Type B | Type BF | Type CF
current mode
Patient leak- | measurement manual manual manual
age current polarity positive phase positive phase -
(SIP/SOP) equipment
status normal normal normal
Other applied 110% 110% 110%
voltages applied N applied N applied N
Application of B B B
specific voltage
s10 OFF OFF -
s12 - - -
s13 OFF OFF -
filter ON ON ON
target current AC AC AC
range AUTO AUTO AUTO
allowable value 10.00 10.00 10.00
: upper limit : 100.0 pA LA 100.0 pA LA 100.0 pA LA
normal’ (10.00 pA) (10.00 (10.00 pA) (10.00 (10.00 pA) (10.00
HA) HA) HA)
allowable value 50.00 50.00
: upper limit : 500.0 pA HA 500.0 pA HA _
fault* (50.00 pA) (50.00 (50.00 pA) (50.00
HA) HA)
allowable value
: lower limit :
ON/OFF - OFF OFF OFF
normal
allowable value
. lower limit : OFF OFF -

ON/OFF : fault

*

() is the value after DC switching
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Appendix3 List of default settings

default setting

Class |

Class Il

Internally powered

Leakage
current mode

item

Type B

Type BF | Type CF

Type B

Type BF | Type CF

Type B

Type BF | Type CF

Patient leak-
age current
( F-type ap-
plied part)

measurement

polarity

equipment sta-
tus

Other applied
voltages

Application of
specific voltage

s10

s12

s13

filter

target current

range

allowable value
: upper limit :
normal

allowable value
: upper limit :
fault

allowable value
: lower limit :
ON/OFF :
normal

allowable value
. lower limit :
ON/OFF : fault

manual

positive phase

110%
applied N

OFF

OFF

ON

ACDC

AUTO

5.000 | 50.00
mA HA

OFF

manual

positive phase

110%
applied N

OFF

OFF

ON

ACDC

AUTO

5.000 | 50.00
mA HA

OFF

manual

110%
applied N

ON

ACDC

AUTO

5.000 | 50.00
mA HA

OFF

" () is the value after DC switching
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Appendix3 List of default settings

default setting

Class |

Class Il

Internally powered

Leakage
current mode

item

Type B

Type BF

Type CF

Type B

Type BF | Type CF

Type B | Type BF

Type CF

Patient leak-
age current
(metal
accessible
part)

measurement

manual

polarity

positive phase

equipment sta-
tus

Other applied
voltages

Application of
specific voltage

110%
applied N

s10

OFF

s12

s13

filter

ON

target current

ACDC

range

AUTO

allowable value
: upper limit :
normal

allowable value
: upper limit :
fault

500.0 pA

allowable value
: lower limit :
ON/OFF :
normal

allowable value
. lower limit :
ON/OFF : fault

OFF

manual

positive phase

110%
applied N

OFF

ON

ACDC

AUTO

500.0 pA

OFF

manual

110%
applied N

ON

ACDC

AUTO

500.0 pA

OFF

" () is the value after DC switching
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Appendix3 List of default settings

default setting
Class | Class Il Internally powered
Cu';giﬁfj o item Type B | Type BF | Type CF| Type B | Type BF | Type CF| Type B | Type BF | Type CF
Total patient | measurement manual manual manual
leakage cur- polarity positive phase positive phase -
rent (Patient equipment sta- normal normal normal
- Earth) tus
Other applied - - -
voltages
Application of - - -
specific voltage
measurement - - T2T1
terminals
s10 OFF OFF -
s12 - - -
s13 OFF OFF -
filter ON ON ON
target current AC AC AC
range AUTO AUTO AUTO
allowable value 500.0 pA 50.00 500.0 pA 50.00 500.0 pA 50.00
- upper limit : (50.00 pA) LA (50.00 pA) LA (50.00 pA) HA
normal (50.00 (50.00 (50.00
HA) HA) HA)
allowable value 1.000 mA 100.0 1.000 mA 100.0 -
- upper limit : (100.0 pA) HA (100.0 pA) HA
fault (100.0 (100.0
HA) HA)
allowable value OFF OFF OFF
: lower limit :
ON/OFF :
normal
allowable value OFF OFF -
: lower limit :
ON/OFF : fault

*

() is the value after DC switching
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Appendix3 List of default settings

default setting

Class | Class Il Internally powered
Leakage item Type B | Type BF | Type CF| Type B | Type BF | Type CF | Type B | Type BF | Type CF
current mode
Total patient | measurement manual manual manual
leakage polarity positive phase positive phase -
current equipment
(SIP/SOP) status normal normal normal
Other applied 110% 110% 110%
voltages applied N applied N applied N
Application of B B B
specific voltage
s10 OFF OFF -
s12 - - -
s13 OFF OFF -
filter ON ON ON
target current AC AC AC
range AUTO AUTO AUTO
allowable value 50.00 50.00 50.00
: upper Iirrjit : 500.0 pA LA 500.0 pA LA 500.0 pA LA
normal (50.00 pA) (50.00 (50.00 pA) (50.00 (50.00 pA) (50.00
HA) HA) HA)
allowable value 100.0 100.0
- upper limit : 1.000 mA LA 1.000 mA LA _
fault (100.0 pA) (100.0 (100.0 pA) (100.0
HA) HA)
allowable value
: lower limit :
ON/OFF - OFF OFF OFF
normal
allowable value
. lower limit : OFF OFF -

ON/OFF : fault

*

() is the value after DC switching
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Appendix3 List of default settings

default setting

Class |

Class Il

Internally powered

Leakage
current mode

item

Type B

Type BF

Type CF

Type B

Type BF

Type CF| Type B | Type BF | Type CF

Total patient
leakage
current

( F-type ap-
plied part)

measurement

polarity

equipment
status

Other applied
voltages

Application of
specific voltage

s10

s12

s13

filter

target current

range

allowable value
: upper limit:
normal

allowable value:
upper limit: fault

allowable value:
lower limit :
ON/OFF:
normal

allowable value:
lower limit: ON/
OFF: fault

manual

positive phase

1

10%

applied N

OFF

OFF

ON

A

CDC

A

uTo

5.000
mA

100.0
HA

OFF

manual

manual

positive phase

110%
applied N

110%
applied N

OFF

OFF

ON

ON

ACDC

ACDC

AUTO

AUTO

5.000
mA

5.000
mA

100.0
HA

100.0
HA

OFF

OFF

Total patient
leakage
current

(metal ac-
cessible
part)

measurement

manual

polarity

positive phase

equipment
status

Other applied
voltages

Application of
specific voltage

110%
applied N

s10

OFF

s12

s13

filter

ON

target current

ACDC

range

AUTO

allowable value
: upper limit :
normal

allowable value
: upper limit :
fault

1.000 mA

allowable value
. lower limit :
ON/OFF :
normal

allowable value
: lower limit :
ON/OFF : fault

OFF

manual

manual

positive phase

110%
applied N

110%
applied N

OFF

ON

ON

ACDC

ACDC

AUTO

AUTO

1.000 mA

1.000 mA

OFF

OFF

*

() is the value after DC switching
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Appendix3 List of default settings

default setting

Class | Class Il Internally powered
Leakage item Type B | Type BF | Type CF| Type B | Type BF | Type CF | Type B | Type BF | Type CF
current mode
Patient auxil-| measurement manual manual manual
iary current polarity positive phase positive phase -
equipment normal normal normal
status
Other applied B B B
voltages
Application of B B B
specific voltage
s10 OFF OFF -
s12 - - -
s13 - - -
filter ON ON ON
target current AC AC AC
range AUTO AUTO AUTO
allowable value 10.00 10.00 10.00
: upper IirrJit : 100.0 pA LA 100.0 pA LA 100.0 pA LA
normal (10.00 pA) (10.00 (10.00 pA) (10.00 (10.00 pA) (10.00
HA) HA) HA)
allowable value 50.00 50.00
- upper limit : 500.0 pA LA 500.0 pA LA _
fault (50.00 pA) (50.00 (50.00 pA) (50.00
HA) HA)
allowable value
: lower limit :
ON/OFF - OFF OFF OFF
normal
allowable value
. lower limit : OFF OFF -

ON/OFF : fault

*

() is the value after DC switching
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Appendix3 List of default settings

default setting

Class | Class Il Internally powered
Leakage .
current mode item Type B | Type BF | Type CF| Type B | Type BF | Type CF| Type B | Type BF | Type CF
Free current | measurement manual manual manual
polarity positive phase positive phase -
equipment normal normal normal
status
O”\‘/ilrt:‘gsged OFF OFF OFF
Application of B B B
specific voltage
s10 OFF OFF -
s12 OFF OFF -
s13 - - -
filter ON ON ON
target current ACDC ACDC ACDC
range AUTO AUTO AUTO
allowable value
: upper limit : 100.0 pA 100.0 pA 100.0 pA
normal
allowable value
: upper limit : 500.0 pA 500.0 pA -
fault
allowable value
. lower limit :
ON/OFF : OFF OFF OFF
normal
allowable value
: lower limit : OFF OFF -

ON/OFF : fault

" () is the value after DC switching
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Appendix3 List of default settings

Network C

After selecting network and leakage current mode

default setting

Leakage current mode item Class | Class Il Internally
powered
measurement manual
. positive
polarity phase
equipment status normal
filter ON1
target current ACDC
range AUTO
Earth leakage current : - -
allowgblg yalue : 3500 mA
upper limit : normal
allowat?le.vfalue : 3.500 mA
upper limit : fault
allowable value : lower limit :
ON/OFF : normal OFF
allowable value : lower limit :
ONJOFF : fault OFF
measurement manual manual -
. positive positive _
polarity phase phase
equipment status normal normal -
filter ON1_U2 ON1_U2 ON1_U2
target current ACDC ACDC ACDC
Touch current (Enclosure - Earth) range AUTO AUTO AUTO
allowable value : upper limit : normal | 3.500 mA 250.0 pA 250.0 pA
allowable value : upper limit : fault 3.500 mA 250.0 pA -
allowable value : lower limit :
ON/OFF : normal OFF OFF OFF
allowable value : lower limit :
ONJOFF : fault OFF OFF -
measurement manual manual -
. positive positive B
polarity phase phase
equipment status normal normal -
filter ON1_U2 ON1_U2 ON1_U2
Touch current target current ACDC ACDC ACDC
(Enclosure - Enclosure) range AUTO AUTO AUTO
allowable value : upper limit : normal | 3.500 mA 250.0 pA 250.0 pA
allowable value : upper limit : fault 3.500 mA 250.0 pA -
allowable value : lower limit :
ON/OFF : normal OFF OFF OFF
allowable value : lower limit :
ON/OFF : fault OFF OFF -

*

(') is the value after DC switching
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Appendix3 List of default settings

default setting
Leakage current mode item Class | Class Il Internally
powered
measurement manual manual
condition L side L side
Selected line internal internal
filter ON1_U2 ON1_U2
target current ACDC ACDC
Touch current (Enclosure - Line) range AUTO AUTO -
allowable value : upper limit : normal - -
allowable value : upper limit : fault 3.500 mA 250.0 pA
allowable value : lower limit : B B
ON/OFF : normal
allowable value : lower limit :
ON/OFF : fault OFF OFF
measurement manual manual -
. positive positive _
polarity phase phase
equipment status normal normal -
filter ON1_U2 ON1_U2 ON1_U2
target current ACDC ACDC ACDC
Free current range AUTO AUTO AUTO
allowable value : upper limit : normal | 3.500 mA 250.0 pA 250.0 pA
allowable value : upper limit : fault 3.500 mA 250.0 pA -
allowable value : lower limit :
ON/OFF : normal OFF OFF OFF
allowable value : lower limit :
ON/OFF : fault OFF OFF -

() is the value after DC switching
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Appendix3 List of default settings

Network D/E/F

After selecting network, class, applied part and leakage current mode

ON/OFF : fault

default setting
Leakage current mode item Class | Class Il Internally
powered
measurement manual
polarity positive phase
equipment status normal
filter -
target current ACDC
Earth leakage current range AUTO - -
allowable value : upper limit : normal 3.500 mA
allowable value : upper limit : fault 3.500 mA
allowable value : lower limit :
ON/OFF : normal OFF
allowable value : lower limit :
ONJOFF : fault OFF
measurement manual manual -
polarity positive phase | positive phase -
equipment status normal normal -
filter - - -
target current ACDC ACDC ACDC
Enclosure - Earth range AUTO AUTO AUTO
leakage current allowable value : upper limit : normal 3.500 mA 3.500 mA 3.500 mA
allowable value : upper limit : fault 3.500 mA 3.500 mA -
allowable value : lower limit :
ON/OFF : normal OFF OFF OFF
allowable value : Flower limit :
ONJOFF : fault OFF OFF -
measurement manual manual -
polarity positive phase | positive phase -
equipment status normal normal -
filter - - -
target current ACDC ACDC ACDC
Enclosure - Enclosure range AUTO AUTO AUTO
leakage current allowable value : upper limit : normal 3.500 mA 3.500 mA 3.500 mA
allowable value : upper limit : fault 3.500 mA 3.500 mA -
allowable value : lower limit :
ON/OFF : normal OFF OFF OFF
allowable value : lower limit :
ON/OFF : fault OFF OFF -
measurement manual manual
condition L side L side
Selected line internal internal
filter OFF OFF
target current ACDC ACDC
Enclosure - Line range AUTO AUTO _
leakage current allowable value : upper limit : normal — —
allowable value : upper limit : fault 3.500 mA 3.500 mA
allowable value : lower limit : _ _
ON/OFF : normal
allowable value : lower limit : OFF OFF

*

() is the value after DC switching
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Appendix3 List of default settings

After selecting network, class, applied part and leakage current mode

default setting
Leakage current mode item Class | Class Il Internally
powered
measurement manual
. positive
polarity phase
equipment status normal
filter OFF
target current ACDC
Earth leakage current range AUTO - -
allowable value : upper limit : normal | 500.0 pA
allowable value : upper limit : fault 3.500 mA
allowable value : lower limit :
ON/OFF : normal OFF
allowable value : lower limit :
ON/OFF : fault OFF
measurement manual manual -
. . positive positive B
polarity polarity phase phase
equipment status normal normal -
filter OFF OFF OFF
target current ACDC ACDC ACDC
Touch current (Enclosure - Earth) range AUTO AUTO AUTO
allowable value : upper limit : normal | 500.0 pA 500.0 pA 500.0 pA
allowable value : upper limit : fault 3.500 mA 3.500 mA -
allowable value : lower limit :
ON/OFF : normal OFF OFF OFF
allowable value : lower limit :
ON/OFF : fault OFF OFF -
measurement manual manual -
. positive positive B
polarity phase phase
equipment status normal normal -
filter OFF OFF OFF
target current ACDC ACDC ACDC
Touch current AUTO AUTO AUTO
(Enclosure - Enclosure) range
allowable value : upper limit : normal | 500.0 pA 500.0 pA 500.0 pA
allowable value : upper limit : fault 3.500 mA 3.500 mA -
allowable value : lower limit :
ON/OFF : normal OFF OFF OFF
allowable value : lower limit :
ON/OFF : fault OFF OFF -

*

() is the value after DC switching
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Appendix3 List of default settings

default setting

Leakage current mode item Class | Class Il Internally
powered
Touch current (Enclosure - Line) measurement manual manual -
condition L side L side
Selected line internal internal
filter OFF OFF
target current ACDC ACDC
range AUTO AUTO

allowable value : upper limit : normal - -

allowable value : upper limit : fault 3.500 mA 3.500 mA

allowable value : lower limit : - -
ON/OFF : normal

allowable value : lower limit : OFF OFF
ON/OFF : fault

Initializing item

*

() is the value after DC switching

item

default setting

Mode setting

Voltmeter:range AUTO voltage AC+DC
Protective conductor ammeter:Range 50 mA Current AC+DC

Save data No data
Panel Load No data
Language not initialize
Connect/VA Check The connection/VA check at each power ON operation
Relay Check Check at each power ON operation
Fuse Check Check at each power ON operation
Polarity Change Previous
Frequency Range 15 Hz
Auto Measure Last Measurement State
Indication Unit AUTO
Date/Time not initialize
Interface uSB
Beep Key input:ON
Judgement:FAIL
110% voltage output:ON
Output terminal T2:0ON
Back Light Constant ON
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I Appendix4External Dimensions
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Warranty Certificate HIOKI

Model Serial number Warranty period
Three (3) years from date of purchase (__ /)

Customer name:

Customer address:

Important
- Please retain this warranty certificate. Duplicates cannot be reissued.
+ Complete the certificate with the model number, serial number, and date of purchase, along with your name and
address. The personal information you provide on this form will only be used to provide repair service and information
about Hioki products and services.

This document certifies that the product has been inspected and verified to conform to Hioki's standards.
Please contact the place of purchase in the event of a malfunction and provide this document, in which case Hioki will
repair or replace the product subject to the warranty terms described below.

Warranty terms
1. The product is guaranteed to operate properly during the warranty period (three [3] years from the date of purchase).
If the date of purchase is unknown, the warranty period is defined as three (3) years from the date (month and year) of
manufacture (as indicated by the first four digits of the serial number in YYMM format).
2. If the product came with an AC adapter, the adapter is warrantied for one (1) year from the date of purchase.
3. The accuracy of measured values and other data generated by the product is guaranteed as described in the product
specifications.
4. In the event that the product or AC adapter malfunctions during its respective warranty period due to a defect of
workmanship or materials, Hioki will repair or replace the product or AC adapter free of charge.
5. The following malfunctions and issues are not covered by the warranty and as such are not subject to free repair or
replacement:
-1. Malfunctions or damage of consumables, parts with a defined service life, etc.
-2. Malfunctions or damage of connectors, cables, etc.
-3. Malfunctions or damage caused by shipment, dropping, relocation, etc., after purchase of the product
-4. Malfunctions or damage caused by inappropriate handling that violates information found in the instruction manual or
on precautionary labeling on the product itself
-5. Malfunctions or damage caused by a failure to perform maintenance or inspections as required by law or
recommended in the instruction manual
-6. Malfunctions or damage caused by fire, storms or flooding, earthquakes, lightning, power anomalies
(involving voltage, frequency, etc.), war or unrest, contamination with radiation, or other acts of God
-7. Damage that is limited to the product's appearance (cosmetic blemishes, deformation of enclosure shape,
fading of color, etc.)
-8. Other malfunctions or damage for which Hioki is not responsible
6. The warranty will be considered invalidated in the following circumstances, in which case Hioki will be unable to perform
service such as repair or calibration:
-1. If the product has been repaired or modified by a company, entity, or individual other than Hioki
-2. If the product has been embedded in another piece of equipment for use in a special application (aerospace,
nuclear power, medical use, vehicle control, etc.) without Hioki's having received prior notice
7. If you experience a loss caused by use of the product and Hioki determines that it is responsible for the underlying issue,
Hioki will provide compensation in an amount not to exceed the purchase price, with the following exceptions:
-1. Secondary damage arising from damage to a measured device or component that was caused by use of the product
-2. Damage arising from measurement results provided by the product
-3. Damage to a device other than the product that was sustained when connecting the device to the product
(including via network connections)
8. Hioki reserves the right to decline to perform repair, calibration, or other service for products for which a certain amount
of time has passed since their manufacture, products whose parts have been discontinued, and products that cannot be

repaired due to unforeseen circumstances.
HIOKI E.E. CORPORATION
http://www.hioki.com 18-07 EN-3
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