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[ Note

Contact problems with exposed conductive parts
when using the standard probe with test tip

In order to assure good contact, surface
coatings must be removed from devices
under test with special tools at a suitable
location so that the surface has a metallic
shine.

The tip of the test probe is not suitable for
scratching away paint, because this may
impair its coating and/or mechanical
strength.

The brush probe may be more suitable than
the test probe in certain individual cases.

Standard equipment

1

—_ a4 =

Test instrument SECUTEST SHH1+| . ..

or SECUTEST Sli+ |10 (M7010-V012)

Probe cable with test probe,

depending on test instrument equipment
Clip-on alligator clip for test probes

Clip-on quick-clamp terminals

Calibration certificate per DKD

Operating instructions

Carrying strap

CD ROM (demo) PC software PS3 for data man-
agement

CD ROM (demo) PC software PC.doc-WORD™/
EXCEL™ for the generation of reports and lists as
well as for test data management

These operating instructions describe
an instrument with firmware version 7.x.
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Jack for protective conductor at device under test
Jack for neutral conductor at device under test
Jack for phase conductor at device under test
Jack for connecting the probe

Jack for connecting the probe

Function selector switch
— Function Test: ~ Function test

— Auto: Automatic test sequence according to selected standard
—PE: Protective conductor test

—Iso/HV: Insulation test / high-voltage test

— | leakage: Leakage current measurement

-V Multimeter functions

— Aux: Auxiliary multimeter functions

— Setup: Device configuration

N scroll key for menu and parameter selection
N scroll key for menu and parameter selection
LCD window

Socket connector interface RS232
(for (P)SI module, printer adapter DA-Il or barcode scanner)

Signal lamp for mains connection error
key for entry and for starting test sequences and finger contact
(D help key (context sensitive)

) symbol for switching test voltage to
the test socket (only possible if symbol LED is blinking)

Signal lamp for the functions test

Functional earth (equipotential bonding) (Feature JO1or SECUTEST SIl1+ | M..)
Operational earth (Feature JO1 or SECUTEST SI11+ \ M...

Connector jacks for application parts (Feature JO1 or SECUTEST SIl1+ | M...)
Push-buttons (left and right) for releasing the handle from its snap-in position

Earthing contact socket for service purposes (Feature BO1),
e.g. for connecting a notebook or an A4 format printer

Standard outlet socket (test socket) for connecting the device under test
Push-buttons (left and right) for releasing the lid

Lid

Compartment for probe and accessories

Cover or (P)SI module (accessory SECUTEST | PSI or SECUTEST | S1)
Carrying handle and tilt stand

Test probe
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Overview of Available Probe Types

Probe Type
Standard probe (test probe with coil-cable

Application Special Features
Max. test current: 25 A| none

and alligator clip)

Sk2 )

Feature KDO1 with probe SK5

Brush probe ")
Can be plugged onto all above listed
probes and test probes

Max. test current: 25 A| Probe with cable (no coil-cable),
2 meters long

Special probe in combination
with “automatic recognition of

Restriction with
Feature GO1

(Ik > 25 A): measuring point change”
short-circuit current function (see chapter 17)
<25A

Leakage current,
protective conductor
resistance

For contacting devices under
test with rotating, vibrating,
exposed conductive parts

" Accessory

(I

Note

when using other probes than those specified above

The cables plugged into the sockets (4 and 5) must be short
circuited for testing with the probe, i.e. by plugging the ends of
the cable together, or via a conductive surface at the device
under test (4-wire measurement).

Remove any corrosion from the device under test.

\. Data Security

Measurement data, report data and user entries are stored to RAM at the
(P)SI module (accessory), as long as the respective battery supplies the
required amount of voltage.

Save your data to a PC on a regular basis in order to prevent any loss of
data at the (P)SI module. We assume no liability for data loss.

We recommend the following PC programs for data processing and data
management:

PS3 (transmission of measurement data to a PC, documentation,
management, report generating and deadline follow-up)

PC.doc-WORD™/EXCEL™ (report and list generation
PC.doc-ACCESS (test data management)
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Condensed instructions for PS3 software for maintenance and equipment
management are provided with the PS3 CD ROM.

They include important instructions regarding the following topics:
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e Special features for reading measured values in from a data file



1 Applications

1.1 Table: Types of DUTs - Tests — Regulations

Start-up

Applicable Standards

.. | Testing after Periodic Type Tests /

and Modifi-| ponairs Testing Routine Testing

cations
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German National European International
DINEN 61010 EN 61010 IEC 61010
DIN EN 60601 EN 60601 IEC 60601

DIN EN 60335-1 EN 60335-1 IEC 60335-1
DIN EN 60950 EN 60950 IEC 60950
DIN VDE 0751 — IEC 62353

Laboratory instruments

Measuring and control
instruments

Vloltage generation
devices

Electric tools
Electric heating devices
Electric motor devices

Lamps

Devices for entertain-
ment electronics,
information and com-
munications technology

Cable reel, extension
and connection leads

Data processing and
office equipment

Electrical medical de-
vices, application parts

A Attention!

The test instrument may not be used for measurements

within electrical systems!
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1.2 Table: Individual Measurements and Regulations

Individual
Measurements per
Regulation

DIN VDE 0701

Part 1

DIN VDE 0701

Part 240

DIN VDE 0702

DIN EN 60950

DIN EN 61010

DIN EN 60335

IEC 62353/VDE 0751

IEC 601/EN 60601

1.3 Table: Leakage Current Types

Protective

22 Test current [A]

Conductor

Resistance

N
&)

Insulation
Resistance

Equivalent Leakage ’
Current

Equivalent (Device) ’
Leakage Current

Equivalent Patient '
Leakage Current

Residual Current

Device Leakage
Current

Earth Leakage
Current

Contact Current

Absence of Voltage ’
(exposed
conductive parts)

Housing Leakage
Current

Patient Leakage
Current

Patient Auxiliary
Current

High-Voltage Test

Mains at Application Part

Single Fault Conditions N
PC

AC

Key
e Required test

DIN VDE 0701-1 | DIN VDE 0702-1 | IEC 62353/ DIN EN 60601-1 | The following is
VDE 0751-1 measured:
Equivalent Equivalent PROBE
Leakage Current | Leakage Current (connected to
protective
conductor)
toL&N
Equivalent g interrupted PROBE
Device Leakage rom N (connected to
Current protective
conductor)
toL&N
Equivalent L&N&PEto
Patient Leakage Patient Jacks
Current
Contact Current/ | Contact Current/ Housing Leakage | Probe to PE
Measurement for | Measurement for Current
Absence of Absence of NC
Voltage Voltage
Patient Leakage | Patient Leakage | Patient Jack to PE
Current Current
NC NC
Patient Auxiliary | Patient Jack to
Current Patient Jack
NC
Earth Leakage Protective
Current Conductor to PE
NC
Device Leakage Protective
Current during Conductor
Operation, Direct Interrupted, Probe
Measurement + PAP to PE
Protective Protective Device Leakage See chapter 11.5
Conductor Conductor Current during
Current with Current with Operation,
Residual Residual with residual
Current Current Current
Measurement Measurement Measurement
Key

NC = normal condition
PAP = patient application part

PE = Potential earthing £, system protective conductor
PC = Protective conductor of the DUT
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1.4 List of Possible Options and Standard Types
Features 00 01 02 03 04 05 06 07 08 09 10 1
Mains Connection for D + ser- . adaper
Respective Country B vice socket UK F/CzE DK China/AUS CH set £§
User Interface Language C D UK F | E CZE NL
High Voltage Testing max.
HV-DC F without 6.126 kv DC
(> 4KVAC)
AC Test Current 50/60 Hz
for Protective Conductor G 10A 25A without
Measurement
10 + 2 Plugs . ]
for Application Parts J without with
Test Sequence . a3)
for IEC 60601 KA | without with
Data Memory " p
for up to 125 Tests KB | without with
Recognition of . [
Probe to Protective Conductor KD | without with
Direct Printing after each
Measurement for Automatic . .
Test Sequences 5) KE |  without with
Read-Out via RS232

) Each measured value is documented in this case, as opposed to the results of a
test sequence for which only the poorest value for each given test is displayed.

2) Adapter set for international use (comes with Feature BO1)
3) only possible with Feature JO1

(via printer adapter DA-Il to an external printer or via a PC)

Standard Types

Type Designation / Feature Combination Article number
SECUTEST SlI+ |10 including selectable test current £200 mA DC or 10 A AC (G0O0),

including sequences for IEC 61010, IEC 60335, IEC 60950, including data memory for up to 125 tests (KBO1) M7010-V012
SECUTEST SlHI+|H including selectable test current £200 mA DC or 25 A AC (G01), including high voltage testing up to 6 kV DC (F02)

including sequences for IEC 61010, IEC 60335, IEC 60950, including data memory for up to 125 tests (KB01) M7010-V013
SECUTEST S111+|M Including selectable test current £200 mA DC or 10 A AC (G0O0), including 10 + 2 terminals for application parts per 60601 (JO1)

including sequences for IEC 61010, IEC 60335, IEC 60950 and IEC 60601 (KA01),

including data memory for up to 125 tests (KB01) M7010-V014
SECUTEST S111+| MH including selectable test current £200 mA DC or 25 A AC (G01), including high voltage testing up to 6 kV DC (F02)

including 10 + 2 terminals for application parts per IEC 60601 (J01), including sequences for IEC 61010, IEC 60335, IEC 60950

and IEC 60601 (KAO01), including data memory for up to 125 tests (KB01) M7010-V015

Features which are additionally required can be retrofitted by our service department upon request, address see chapter 23.

8
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2  Safety Features and Precautions

This instrument fuffills the requirements of the applicable European and na-
tional EC guidelines. We confirm this with the CE marking. The relevant decla-
ration of conformity can be obtained from GMC-| Gossen-Metrawatt GmbH.

The test instrument has been manufactured and tested in accordance
with the following safety regulations:

|IEC 61010-1/DIN EN 61010-1 / VDE 0411-1, DIN VDE 0404,
DIN VDE 0413 Part 2 and 4 and DIN VDE 0104 (Feature FO2 only)

When used for its intended purpose, the safety of the user, the test instru-
ment and the device under test (electrical equipment or electrical medical
devices) is assured.

Read the operating instructions carefully and completely before placing your test
instrument into service, and follow all instructions contained therein. Make sure
that the operating instructions are available to all users of the instrument.

Tests may only be performed by a qualified electrician or under the supervision of
a qualified electrician. The user must be instructed by a qualified electrician
concerning performance and evaluation of the test.

3 Note

Manufacturers and importers of electrical medical devices must
provide documentation for the performance of maintenance by
trained personnel.

Observe the following safety precautions:

e The instrument may only be connected to electrical systems with a
maximum of 230 V which are protected with a fuse or circuit breaker
with a maximum rating of 16 A.

* Measurements within electrical systems are prohibited.

e Be prepared for the occurrence of unexpected voltages at devices
under test (for example, capacitors can be dangerously charged).

* Make certain that the measurement cables are in flawless condition,
e.g. no damage to insulation, no interruptions in cables or plugs etc.

e Grip the test probe firmly, for example after insertion into a jack socket.
Tensioning at the coil cord may otherwise cause the test probe to snap
back resulting in possible injury.

e Measurement of Insulation Resistance (equivalent leakage current)

This test is performed with a maximum voltage of 500 V, with a current
limit having been set (I < 10 mA). However, contacting the terminals
(L or N) causes an electric shock which, in turn, may result in accidents.

GMC-| Gossen-Metrawatt GmbH

e Leakage Current Measurement
During leakage current measurement it is imperative to ensure that the
device under test is operated at line voltage. Exposed conductive
parts may be charged with hazardous contact voltage during the test
and may consequently not be touched under any circumstances.
(There is a power shutdown as soon as the leakage current is higher than
approx. 10 mA).

A Attention!

The function test may only be performed after the DUT has
successfully passed the safety test!

The measuring and test instrument may not be used:

e |f it demonstrates visible damage

e With damaged connector cables, measuring cables or patient ports
e |fit no longer functions properly

e After extraordinary stresses due to transport

In such cases, the instrument must be removed from operation and
secured against unintentional use.

Meanings of Symbols on the Instrument
The symbols on the instrument have the following meanings:

C} Warning regarding dangerous electrical voltage

Warning concerning a point of danger
(Attention: observe documentation!)

Test socket

Mark of approval from VDE test authority

Indicates EC conformity

This device may not be disposed of with the trash. For further
details on the WEEE marking, please refer to our website
www.gossenmetrawatt.com and enter search term "WEEE'.



2.1 Notes Regarding the High-Voltage Test
(only Feature FO2 or SECUTEST S+ | «..H)

The KS13 cable set, or similar cable sets, may not be used for the high-voltage
test. The high-voltage test may only be performed directly via the test socket!

A

Attention!

Do not hold the device under test in your hand during testing,
especially when testing safety class Il devices.

Make sure that the device under test does not make contact
with any equipment or persons during testing.

Liability Exclusion

In the event of sparkover, PCs operated in proximity to the test instrument may
“crash” resulting in data loss. All data and programs should be suitably backed up
before high-voltage testing is performed, and computers should be shut down if

necessary. A crash may occur even if no RS 232 connection has been established.

The manufacturer of the test instrument assumes no liability for direct or
consequential damage to computers, peripherals or data which occurs
during high-voltage testing.

The manufacturer assumes no liability for defects at the device under test
which result from high-voltage testing. As a rule, defects can only occur at
devices under test which are not in compliance with applicable standards,
which were previously damaged or which have been improperly repaired,
because high-voltage testing is required for type and routine testing by
IEC 61010-1/EN 61010-1 / VDE 0411, part 1, as well as EN 60335,

EN 60601 and EN 60950.

3 Initial Start-Up

3.1 Connection to the Mains (115V /230 V, 50 Hz / 60 Hz)

© Connect the mains plug at the test instrument to the mains power
outlet. The function selector switch can be set to any position.
If a mains outlet (earthing contact outlet) is not available, or if only a
3-phase outlet is available, the adapter socket can be used to connect
the phase conductor, the neutral conductor and the protective
conductor. The adapter socket has three permanently attached
cables and is included with the KS13 cable set.

A Attention!

If connection is not possible via an earthing contact outlet: Shut
down mains power first.

Then connect the cables from the coupling socket to the mains
using pick-off clips in accordance with the diagram.
Disconnection from mains power is only possible with the mains

plug.

U _y=115V/230V

r Il

o— L1

o— PE
green-yellow

o— L1
o— 12
o—— 3

o— PE

o— 1
o— 2
o— |3

green-yellow

Connection to the Mains
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3.2 Automatic Recognition of Mains Connection Errors
The test instrument automatically recognizes mains connection errors,
if the conditions in the following table have been fulfilled. The user is

informed of the type of error, and all measuring functions are disabled

in the event of danger.

CZY]?\?& :tfi ;\:Ilaé?: or Message Condition Measurements
Voltage at protective
conductor PE to finger | Text appears at Prelfs disabled
contact LCD U iyo v Isable
key) g
Protective conductor PE
andrgc:rsszg?ndd%tror L A Voltage at PE impossible
neutral conductor N . lamp > 65V (no supply power)
interrupted lights up
Contact voltage at .
protective conductor PE | Text appears at Us 25V dé?:gtljﬁ] alctgr?%%h
to neutral conductor N LCD deactisate )
or phase conductor L
. possible
Maltr;z\llg‘ll’\tlage % U y<90/180V under certain
Iightspup circumstances

) In SETUP - test sequence — IT system

A

Attention!

In either of the first two cases listed in the table above,
immediately disconnect the test instrument from the mains
and eliminate the error!

Note

Voltage at the electrical system’s protective conductor PE may
result in distorted measurement values during testing for the
absence of voltage, or during leakage voltage measurements.

4 General Notes

4.1  Online Instructions

Integrated online instructions inform the operator regarding all required
connections, necessary work steps, operator errors, measurement results
and more in all measuring modes.

Information and test results appear at the dot matrix LCD in clear text.

4.1.1 Changing the User Interface Language

If you require a different language for the user interface of the test instru-
ment, you can load it into your test instrument by means of the update
and options installation program ,SECU-Up*“. The program is available for
download from our website www.gossenmetrawatt.com (Products >
Software > Software for Testers > SECU-Up). The software is also in-
cluded on the PS3 CD ROM.

Upon installation on your PC and starting the program, you proceed by
selecting the ,Update” menu and choosing a language from the following
list:

Deutsch, English, Francgais, Italiano, ... .

Only one language at a time can be installed on the test instrument, the
one previously installed is overwritten in the process.

A

Attention!

During data transmission, the test instrument and PC may not
be disconnected from the mains power supply under any cir-
cumstances.

No other programs under WINDOWS may be activated during
the update.

GMC-| Gossen-Metrawatt GmbH
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4.1.2 Automatic Safety Class Selection

Depending upon the type of mains plug or the connection configuration
for the device under test, the test instrument recognizes the respective
safety class and recommends its use for the measurement to be
performed.

4.1.3 Manual or Automatic Operating Sequences

Depending upon selections made in the setup menu (selector switch in
the Auto position), the next measurement is started automatically after the
current measurement has been completed, or can only be started after
manual acknowledgement. The integrated online instructions are ade-
quate for most tests and measurements. However, the contents of these
operating instructions should nevertheless be read and observed.

4.2  Online Help

Online help can be queried and displayed at the LCD for all measuring
and test functions, and for almost all settings. Schematic diagrams which
illustrate proper connection of devices under test to the test instrument
can be displayed as well.

& Press the following key in order to query online help:

© Press the same key again in order to exit online help.

I3 Note
Online help can be queried during measurement by pressing
and holding the help key.

4.3  Adjusting Contrast

Auto

Set the selector switch to Auto.

Select the “Setup” menu, “return” is highlighted.

=

Activate contrast adjustment.

©

Press and hold the ENTER key.

Adjust contrast.

« Contrast Setting
B Exit Help

©

Return to the menu.

Store the contrast setting to permanent memory with the save function in
the setup menu.
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4.4  Configuring Device Parameters, Setting Date and Time

Device parameters and functions which are valid for all selector switch
positions can be activated or deactivated with the selector switch in the
Setup position (see chapter 8 on page 17).

4.5 Configuring Measurement and Sequence Parameters

Measurement and sequence parameters, as well as functions, can be
activated or deactivated in the setup menu (selector switch in the Auto
position) for the respective test regulation. Refer to chapter 15.3 on page
34 for the significance of the various parameters.

4.6  Setting Limit Values

Upon delivery, the limit values set forth (at the point in time of issue)

in applicable national and international standards are stored to the test
instrument. Limit values for each of the respective standards can be
queried and changed if required with the setup menu (selector switch in
the Auto position), but changes can only be made which result in even
stricter testing than is required by the respective standard.

Newly entered limit values become effective immediately. However, these
are only stored to memory permanently after activating the store function
in the setup menu.

If the limit values set forth in the standards for certain safety classes need
to be restored despite individualized settings, the menu function all values
per standard in the limit values sub-menu must be selected and acknowl-
edged with the [«] key.

If the limit values set forth in the standards are changed, the instrument’s
device software can be updated via the RS 232 interface.
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4.7  Saving the Settings

All of the settings and changes which have been entered to the configure,
limit values (selector switch in the Auto position) and zero point (temperature
measurement) (selector switch in the Aux position) menus, as well as the se-
lected contrast setting are retained until the selector switch is turned, or
the test instrument is disconnected from mains power. If settings and
changes should be retained even after mains power has been interrupted,
they must be saved in the setup menu for the respective test regulation or
selector switch position.
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5 Classification of Devices Under Test

5.1 Safety Classes

Devices assigned to all of the following safety classes are equipped with
basic insulation, and provide for protection against electrical shock by
means of various additional precautions as well.

Safety Class | Devices @

Exposed, conductive parts are connected to the protective conductor so
that they are not charged with voltage if the basic insulation should fail.

Safety Class Il Devices IE

These devices are equipped with double insulation or reinforced
insulation.

Safety Class Il Devices @

These devices are powered with safety extra-low voltage (SELV). Beyond
this, no voltages are generated which exceed SELV. These devices may
not be connected to the mains. They may only be connected to the test
instrument at jacks 1 through 3.

Note: The DUT may only be connected to jacks 1 to 3 at the test instru-
ment. It is only possible to perform a visual inspection, a measurement of
the insulation resistance or the supply voltage, see parameter “SC 111 Uy,”
on page 34.

Classification Parameter (in the Sequence ... menu)

The test instrument always performs testing in accordance with the
strictest limit values of the respectively selected safety class. The test is
failed if this limit value is exceeded.

However, higher limit values are allowed for certain devices under test.
If the classification parameter has been activated (= x), the user is asked if
higher limit values are allowable for these devices. If the user responds
with “Yes”, the DUT is reevaluated and the test may be passed.
Examples

If insulation resistance testing has been failed, equivalent leakage
current must be measured in accordance with DIN VDE 0702 for DUTs

with heating elements, or if interference suppression capacitors have
been replaced.

A device under test demonstrating a value of 300 kQ would fail the test if
classification were deactivated (= _). However, if classification is activated
(= x) and if the user responds to the prompt with “Yes”, the device would
pass the test.

Similar possibilities are included in DIN VDE 0701 part 1.

If the device under test is connected via the jacks instead of the test
socket, other limit values are used because higher power consumption is
possible in this case (e.g. part 1 has an equivalent leakage current limit
value of 1 mA per kW).

See table entitled “Maximum Allowable Limit Values for Equivalent Leak-
age Current in mA” on page 21.

5.2  Application Parts (electrical medical devices)

Type B Application Parts ﬂ (body)

Devices of this type are suitable for both internal and external patient
applications, except for use in direct proximity to the heart.

These devices provide for adequate protection against shock especially
as regards:

* Reliable leakage current
¢ Reliable protective conductor connection if utilized

Devices of the following safety classes are allowable:
I, II, lll or devices with internal electrical power supply.

Type BF Application Parts m (body float)
Same as type B, but with type F insulated application parts.

Type CF Application Parts lz| (cardiac float)

Devices of this type are suitable for use directly at the heart. The
application part may not be grounded.

Devices of the following safety classes are allowable:
I, Il or devices with internal electrical power supply.
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6 Abbreviations

AE

B, BF, CF
OE

Al

Almax

DEFI
I-EHLA1/82

I-EHLERpE

[-EHLggy

HE

Il IHL Torobe
lrc: (IRe)

e

leoL

lepL, I-EPL
I, 1-HL
Lo

lpmap

IpL

Ipa

lpe
[T-system

IL(ma><) (la)
lc

L

PF
MedGV

Error condition: application part grounded
Classifications for application parts

Operational earth

Residual current, fault current (during function test)
Maximum residual current (during function test)
Defibrillator

Equivalent device leakage current with note A1/A2
(cross-reference within the standard)

Equivalent device leakage current for portable x-ray devices
+PE: with additional protective conductor
—-PE: without additional protective conductor

Equivalent device leakage current for devices with
additional safety class Il components

Error condition: housing grounded
Leakage current (differential, probe or contact current)

Residual current (current at protective conductor during
automatic test sequence)

Equivalent leakage current

Equivalent device leakage current (current at protective conductor)
Equivalent patient leakage current

Housing leakage current (probe or contact current)
Device leakage current

Mains to application part (patient leakage current measurement)
Patient leakage current

Patient auxiliary current

Earth leakage current (current at protective conductor)

The IT system makes direct contact between active con-
ductors and grounded parts: bodies within the electrical
system are grounded.

(Maximum) load current (during function test)
Current at clip-on meter

Phase conductor

Power factor

German medical device ordinance
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MPG

MSELV

N

NC

P

PA

R

Rins, R-INS
R-INS AP-PE
R-INS . kaRD.

R-INS NL-PE
Rpe, R-PE
R-PEtmains

AP

SELV

SFC

PE

Uac/pc
Uny U-HV
Urer

Ups, U-INS
UL, U-LN
Umeas

UProbe
t

T, Temp
wW
ZVEH

German medical product law

Medical safety extra-low voltage

Neutral conductor

Normal condition

Active power (during function test)
Functional earth (equipotential bonding)
Resistance

Insulation resistance

Insulation resistance: application part to PE

Insulation resistance: intercardiac
(application in proximity to the heart)

Insulation resistance: neutral/phase conductor to PE
Protective conductor resistance

Protective conductor resistance limit value for
+mains: device under test with mains cable

—mains: device under test without mains cable
(protective conductor resistance limit value for mains
cable only = 0.1 Q)

Apparent power (during function test)

Safety extra-low voltage

Single-fault condition

Protective conductor

AC/DC voltage

High-voltage

Reference voltage: voltage to which leakage current is
related (as a rule nominal line voltage)

Test voltage for insulation measurement

Line voltage

Voltage at which testing was executed.
Displayed for all leakage current measurements.

Probe voltage

On-time (during function test)

Temperature

Electrical energy (during function test)
General Association of German Electricians
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7  Connecting the Device Under Test

@ Connect the DUT in accordance with the schematic diagrams included
in the online help function.

Connection of the DUT to the test instrument depends upon:

e The type of device under test:
electrical equipment or not, with or without application parts

¢ The type of connector included with the DUT:

— With plug (“to test socket” parameter), applies to EL1 adapter as well

— Without plug, single or multi-phase connection (“to jacks” parameter)

— No connection to tester (“permanent connection” parameter),
see also chapter 3.1

Whether or not an adapter is used:

— Adapter to socket (customer specific adapter)

— AT3-I1 S to socket, adapter for devices which are equipped with
5-pole, 16 A CEE plugs

— AT3-lll E to socket, adapter for devices which are equipped with
5-pole, 32 A CEE plugs, see AT3-Ill operating instructions for test
sequence.

e The DUT’s safety class (I, Il or I11)
I Note

The DUT must be switched on for all tests. Switches, relays,
temperature regulators etc. must all be taken into consideration.

The test instrument automatically recognizes whether or not the DUT is
connected to jacks 1 through 3. The instrument also recognizes whether
or not the DUT has been connected to the test socket. As a default set-
ting, the program sequence assumes that the plug from the DUT has
been connected to the test socket.

I Note

Safety Class Il Devices with Safety Class | Mains Plugs

If the device under test is equipped with a safety class | plug
although it complies with safety class Il, safety class I is recog-
nized by the test instrument. If this is the case, switch from safety
class | to safety class Il in the initial menu.

If the test instrument is unable to automatically recognize how the DUT
has been connected, the recommended connection setup should be
double checked and determined manually if necessary.
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© Position the Y cursor at the third line in the start menu for the test se-
quence.

© A selection of possible connection setups can be displayed by
activating the [« key.

© Select the desired connection setup with the 'Y cursor and
acknowledge with the [«] key.

For omitting the protective conducter test in the case of fully insulated devices see
page 61.

Protective Conductor and Insulation Resistance Measurements for Permanently
Installed Devices Under Test

A Attention!

Deactivate the electrical system which supplies power to the
device under test before connecting the test instrument!

© Remove the mains fuses from the device under test and disconnect
the neutral conductor N inside the device under test.

Measuring Contact Current (absence of voltage)
Make sure that the contacted parts are not grounded.

High-Voltage Test (Feature FO2 or SECUTEST S+ | «.H)

A

Attention!

The KS13 cable set, or similar cable sets, may not be used
for the high-voltage test. The high-voltage test may only be
performed directly via the test socket!

© Connect the device under test to the test socket.
© Safety class Il only: Connect the probe to jacks 4 and 5.

A Attention!

Make sure that the application parts (Feature JO1 or SECUTEST
SHI+| M...) are not connected during the high-voltage test!
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8  Configuring Device Parameters

General device parameters can be
configured and saved with the selector
switch in the Setup position.

AlV]«

Setup

Genaral Setup

=» ctore
Illumination #
Modem,..
Test Sequence...
Protocols...
rint direct =
B ..

AT Select
+ Changa

Select a menu and acknowledge.

AlV]<]A]V]

Select parameter and acknowledge, change setting and acknowledge.

Limit values ...

Settings x / —
lllumination

Test time

Reference voltage:

Earth fault:

Mains wait

= function activated / deactivated

Background illumination for the LCD. One of three
different conditions can be selected with the up and
down scroll keys: x: continuously on, —: off

numbers 1 through 9: duration in minutes after which
illumination is automatically deactivated.

Duration of a single test (O ... 255 s)

Voltage to which leakage current makes reference
(as a rule nominal line voltage)

During the short-circuit test, testing is also performed
to determine whether or not a connection exists
between L/N and PE (short-circuit to exposed
conductive part). We assume that a short-circuit to
an exposed conductive part exists in the event of
leakage current greater than 15 mA from L/N to PE.
This value should be increased for some DUTs (in
particular high-current consumers), because greater
leakage currents are present.

Line voltage is first applied to the test socket.
However, testing does not begin until after the
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Automode

Test Sequence ...
Settings x / -
Single-fault

Auto Class PSI

inc. Service Error

IT Network

Acst Sig, Seq
Acst Sig, Meas

Auto meas. point

Direct Print-Out
Reports ...

Service ...

duration selected in seconds under “Mains pause”
has elapsed.

x: for fully automatic test sequences the messeges
are mainly suppressed

= function activated / deactivated
If the single-fault condition has been activated, the test
is interrupted as a failure as soon as an error occurs.
Test results (passed or failed) for the various selector
switch positions are automatically assigned to the 8
statistics channels.
Measurement results are compensated by taking
service error into consideration (measuring error).
Testing in IT systems can be performed by suppress-
ing tests for Upg_n. The Upg_ test determines
whether or not voltage is present at PE.
(Leakage current measurement results may other-
wise be distorted.)
Acoustic signal is generated for: Incorrect connection of the
DUT, error in the electrical supply system, next test step.
Acoustic signal is generated for: Measured value
fluctuations, test current polarity reversal
Prerequisite: Feature KDO1*. An acoustic signal indi-
cates whether or not the probe is connected to the
protective conductor. The test sequence is run auto-
matically.
Rapid signal frequency: probe connected to PE
Slow signal frequency: next measuring point
Prerequisite: Feature KEO1*, see chapter 18 on page 55.
Reports which have been saved to memory can be
selected from a list with an ID number and displayed
(see chapter 18 on page 55).
— Time and date settings

(if a (P)SI module is used, the same time and date

must also be entered to the (P)SI menu)
— Service functions (password required)

* or SECUTEST SII1+| H, M, MH or SECUTEST SlI+ |10
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9  Measuring Protective Conductor Resistance

Prot. Conduc. Resistance

0103#

+Test current 288 mA OC

PE

Rre

Mowe Powar Cable

& Test current 18 A AC
¥ reuverze polarity
@ zero point

Definition

Protective conductor resistance

is the sum of the following

resistances:

e Connector cable or device
connector cable resistance

e Contact resistance at plug
and terminal connections

e Extension cable resistance if
utilized

Resistance is measured:

* Between each conductive
part of the housing and the earthing contacts at the mains and the de-
vice plug (if a removable mains connector cable is used), or the protec-
tive conductor terminal for permanently installed devices.

e as 4-pole measurement

e Between the earthing contacts at the mains plug and the earthing
contacts at the device plug for device connector cables

* Between the earthing contacts at the mains plug and the earthing
contacts at the coupling socket for extension cables

Connecting Safety Class | Devices to the Test Socket

When the DUT is connected, resistance is measured between the protec-
tive conductor terminal at the test socket or at the PE jack and the probe
connection at the DUT (contact with conductive parts of the housing).

© In order to measure protective conductor resistance, contact a
conductive part of the housing with the probe, which is connected to
the protective conductor.

During measurement, the connector cable must only be moved in as far as
it is accessible during repair, modification or testing.

If a change in resistance occurs during the manual test step of the conti-
nuity test, it must be assumed that the protective conductor is damaged,
or that one of the connector contacts is no longer in flawless condition.

Testing Extension Cables
See test sequence in chapter 15.7 on page 42.

(I

Note

“Connection of the DUT: SC I/II” is not displayed when the test is
performed individually, but rather only during the automatic test
sequence.

Selecting Test Current and Polarity

Test current amperage (200 mA DC or 10 A AC (Feature GOO or SECUTEST

S+ | 10) or 25 A AC (Feature GO1 or SECUTEST SII1+ | ...H)) as well as polarity
can both be changed by pressing the IY or the M key.

Testing with 10 A Test Current (Feature GOO or SECUTEST S+ | 10)

or 25 A (Feature GO1 or SECUTEST S+ | ..H)

The test has a maximum duration of 30 s (fixed value) if 10 A or 25 A test
current is used. After this time period has elapsed, the last measured
value is frozen and “data hold, measurement stopped” appears at the dis-
play. If the test instrument becomes excessively warm, testing cannot be
repeated until after a waiting period of 1 minute. When testing with 10 A
or 25 A, the last measurement can be repeated if the test results in failure.
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Combined Testing — Differential Protective Conductor Resistance

Zero balancing is also possible for protective conductor measurement. With
zero balancing, all subsequent measurements are adjusted with an offset
such that 0 Q is displayed for a selected reference point which is con-
nected to the protective conductor. When test points are contacted with
the probe which are electrically connected to this reference point, differen-
tial resistance ARpg between the reference point and the contacted test
point is displayed. The mains release key (- -) must be activated during
measurement in order to perform zero balancing. Press key Y ,Store
value* in order to save the reference and/or correction value. The meas-
sage ,Zero point corrected” concerning the reference value is displayed
during all future measurements.

Attention: It is absolutely essential to delete the reference value after the
reference value has been stored and the test has been performed as it is
taken into account in all future tests. To delete the value, the procedure is
the same as for storage, press key M ,Delete value®.

9.1  Maximum Allowable Limit Values for Protective Conductor Resistance
for Connector Cables with a Length of up to 5 m

_Circui Ree Reg
Test Standard Test Current Op‘elzg"glrgwt Housing — Housing —
9 Device Plug Mains Plug
VDE 0701 Part 1:2000 0307
VDE 0701 Part 240 > 200 mA= '
VDE 0702:2004 03Q
IEC 62353/VDE 0751 02Q 030
EN 61010 102548 | 4V <U<24V
EN 60335 to test socket 02Q 020
EN 60950 only
EN 60601 010Q 02072
Rpe, for each
additional 7.5 m
VDE 0702:2004 >200mA= | 4V<U <24V 0109

) This value may not exceed 1 Q for permanently connected data processing

systems (DIN VDE 0701, part 240).
2) Permanently connected cable
3 Feature GOO=10 A/ GO1=25 A
4 Total protective conductor resistance max. 1

GMC-| Gossen-Metrawatt GmbH

10 Insulation Measurement

Iso / HV

10.1 Insulation Resistance Ryg

Definition

Safety Class |

Insulation resistance is
measured between short-
circuited mains terminals and
the protective conductor.

Safety Classes Il and 11

Insulation resistance is
measured between short-
circuited mains terminals and
external conductive parts
which can be contacted with
the probe.

Insulation Test

> RP-INS
I-EHL mM voE D7O% - 2 E
I-EHL  miN %0E D751 7 1K
I-EFL  Ef. PAT. LERK. CURREMT
LI-HL!

A Salect

+  Start Testina
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Exception for Permanently Installed Safety Class | Devices

A Attention!

Deactivate the electrical system which supplies power to the
device under test before connecting the test instrument!

© Remove the mains fuses from the device under test and disconnect
the neutral conductor N inside the device under test.

© Connect the probe to phase conductor L at the device under test in
order to measure insulation resistance.

Sequence

A

Attention!

Measurement of Insulation Resistance (equivalent leakage current)
This test is performed with a maximum voltage of 500 V, with a
current limit having been set (I < 10 mA). However, contacting
the terminals (L or N) causes an electric shock which, in turn,
may result in accidents.

[ Note

All switches at the device under test must be set to the ON
position during measurement of insulation resistance. This also
applies to temperature controlled switches and temperature
regulators.

Measurement must be performed in all program stages for
devices equipped with program controllers.
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Inzulation Resistance

Rins 1 0*3 Mi
Start measurement.

Lins 5 2 3 U
Nominal voltage is 500 V DC in this
case.
Nominal voltage can be adjusted within o o

change woltage

arange of 50 V to 550 V DC. A r'etu?'n o MEEIU

[ Note

When insulation is first started from the menu, nominal voltage is
always set to 500 V. Open-circuit voltage is always greater than
nominal voltage.

Minimum Allowable Limit Values for Insulation Resistance

Test Standard | Test Voltage Rins
SCI SCll Scll Heat

VDE 0701 .
Part 1:2000 1MQ 2 MQ 0,25 MQ 0.3 MQ
VDE 0702: .
2004 1MQ 2 MQ 0,25 MQ 0.3 MQ

500V 2MQ 7MQ
IEC 62353/
VDE 0751 lzl lzl

70 MQ 70 MQ

* for Safety Class | devices with activated heating elements

Notes

All exposed, conductive parts of safety class Il and lll devices, as well as
of battery-powered devices must be scanned with the probe and insula-
tion resistance and/or leakage current must be measured.

Batteries must be disconnected from their terminals during testing of bat-
tery powered devices.
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10.2 Equivalent Leakage Current

General
Measurement of equivalent leakage current is required for:
e DIN VDE 0701 and 0702,

after passing the insulation

test @ h —

Probe —
PE

Equivalent Device Leakage Current Igp; (IEC 62353/VDE 0751)
Measurement of equivalent device leakage current is required for:

e Electrical medial devices in accordance with IEC 62353/VDE 0751,
part 1

Test Setup

A high-impedance power supply L

is connected between the short- @

circuited mains terminals and all

exposed metal parts of the hous-

ing (which are connected to one PE____ | DUT
another). Probe —

|IEC 62353/VDE 0751: The pa-

tient ports are short-circuited as PAT ———

well, and connected to the same
point on the housing.

Measurement

The current which flows over the insulation at the device under test is
measured.

GMC-| Gossen-Metrawatt GmbH

Equivalent Patient Leakage Current Igp, (IEC 62353/VDE 0751)
Test Setup

A high-impedance power supply L—

is connected between each pa- N

tient port and all exposed metal I:Probe —

parts of the housing (which are PE——>{
connected to one another). The put
mains terminals are short-cir-

cuited, and connected to the

same point on the housing. @ PAT =]
Measurement

The current which flows over the

insulation at the device under test is measured separately for each appli-
cation part.

Measurement is always performed with an AC power supply with current
limiting. Varying line voltages are taken into account.

Maximum Allowable Limit Values for Equivalent Leakage Current in mA

Test Standard IEL IEDL IEPL
voE 0701-1: |, SCE35,
2000 m
SCII: 0.5
VDE 0702: 35
2004 1 mAKW Y

SClll 0.2 | TypeBF| 52
SC | (parts within or connected to PE) 1 | Type CF | 0.05 2
Permanently connected devices with PE. 10
Portable x-ray devices with additional PE
Portable x-ray devices without additional PE| 2
Devices with mineral insulation| 5

IEC 62353/
VDE 0751

gL Equivalent leakage current

lepL. Equivalent device leakage current

lepL Equivalent patient leakage current

PE  Protective conductor

" for devices with heating power of > 3.5 kW

2 with and without line voltage applied to the application part
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Connection

Refer to the schematic diagrams included with the online help for
connection instructions.

Connection Exception for Permanently Installed Safety Class I Devices

Current is measured between the probe, with which the L and N conduc-
tors must be contacted, and the protective conductor terminal PE at the
device under test for permanently installed safety class | devices under
test.

A Attention!

Disconnect mains power before connecting the test instrument!

© Remove the mains fuses from the device under test and disconnect
the neutral conductor N inside the device under test.

© Connect the probe to phase conductor L and neutral conductor N at
the device under test in order to measure equivalent leakage current.

Sequence

Current is displayed during this type of equivalent leakage current
measurement which would flow during leakage current measurement
conducted in accordance with device regulations with nominal voltage.
Leakage current measurement in accordance with the respective device
regulations is usually not possible, because the device would have to be
set up in an electrically isolated fashion, or connected to an earth isolated
power supply to this end.

For the evaluation of measured values during equivalent leakage current
measurement please refer to chapter 21.2.
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Equivalent Leakage Current Ig; DIN VDE 070x /2 K

AlV]

Select the measurement and start.

Equivalent leakage current is measured between short-circuited N and L,
and the protective conductor PE.

Measuring circuit resistance is equal to 2 kQ for VDE 0701/0702 for the
simulation of the mean body resistance of a human being.

Equivalent Device Leakage Current Igp, for IEC 62353/VDE 0751 / 1 K

AlV]«

Select the measurement and start

Equivalent device leakage current is measured between short-circuited N
and L, and the probe.

Measuring circuit resistance is equal to 1 kQ for IEC 62353/VDE 0751 for
the
simulation of mean patient resistance.

Equivalent Patient Leakage Current Igp, (IEC 62353/VDE 0751)

AlV]

Select the measurement and start

Equivalent patient leakage current is measured between short-circuited N
and L and the respective application part. Jacks A through K (application
parts) are connected separately for each application part.

Groups of cables or sensors can be assigned to application parts in the
test sequence start menu in accordance with IEC 62353/VDE 0751.
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10.3 High-Voltage Test (Feature FO2 or SECUTEST SIi1+ | ...H)

Only safety class | and Il devices can be tested, which can be connected
to the test socket.

The high-voltage test is performed with direct voltage. In order to comply
with requirements for alternating voltage, testing is performed with 1.5-
fold direct voltage. This multiplier is applied automatically during testing. A
selected nominal voltage of 3.5 kV thus results in a DC output voltage of
5.25 kV.

Output voltage is measured for the entire duration of the test, and its min-
imum value is determined. The minimum voltage value is indicated as the
test result. If this value is less than the pre-selected test voltage, the test is
failed.

The conversion factor must be taken into consideration for testing and
calibration of the SECUTEST SH1+ | ...H.

The device is designed such that special measures in accordance with
DIN VDE 0104 (high-voltage test) need not be observed.

This is accomplished by means of the following characteristics:

1. Continuous short-circuit current is less than 3 mA (DC).

2. Discharge energy (at 5.25 kV) is less than 350 mdJ.

In order to comply with high-voltage test regulations despite the minimal
continuous short-circuit current, the charging capacitors are connected to
the test socket (L, N) with relatively low-value protective resistors. This
results in a peak short-circuit current value of approximately 5 A (at 5 kV),
which causes plainly audible and visible sparking.

High-voltage testing can only be performed via the test socket. The pro-
tective conductor at the socket is grounded during the high-voltage test.

% Caution: High-Voltage!
Touch neither the test socket nor the device under test during
voltage testing!
A high-voltage of up to 5.5 kV is present at the test socket output!
A current may flow over your body, and although it does not
reach life endangering levels, the resulting shock is plainly
discernible.
Previous testing of the protective conductor is absolutely essen-
tial for safety class | devices because if the protective conductor
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is interrupted, the high-voltage test does not charge all dielectric
material and the scope of testing is thus insufficient.

Connection
© Insert the mains plug from the device under test into the test socket.
© Safety class |I: Connect the probe to jacks 4 and 5.

A Attention!

Make sure that the application parts (18) (Feature JO1) are not
connected during high-voltage testing!

Individual Test

@ Set the rotary selector switch to the Iso/HV position.

© Select the U-HV menu with the K4 key and acknowledge with the
key.

% If the device under test has not yet been switched on, a message to
this effect appears at the display. Nominal voltage is then selected.

©  Select the desired nominal voltage
from the display with the 'Y K4 key.
The instrument multiplies this nomi-

High waltage tast

nal voltage by a factor of 1.5, which 1@ Sacket
represents the actual test voltage Unu oc 156 kU
(see chapter 10.3). .
Note: For SC |, the test voltage can EFI-TJ ";'qﬁ:rlate el U]-:-laa%a
be set to maximum 1.5 kV. -
% Test voltage is applied to the test Test time: =111

socket, and in turn the device under
test, for as long as the ENTER key
is held depressed. Activation of
high-voltage is indicated with an
acoustic signal.

Currently measured minimum output voltage Uyy ac (Measured value
divided by 1.5), test voltage Up¢, and remaining test time are displayed.
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© Safety class |I: Contact all exposed, conductive parts, simultaneously
if possible, in order to avoid unnecessarily long test durations or
repeats. Avoid contacting individual parts sequentially.

© After the key is released, the equivalent AC voltage is displayed which
occurred during testing. This voltage is indicated as the test result. If
this value is less than the pre-selected nominal voltage, the test is
failed.

© If you want to repeat the test, press the Y key. The test sequence is
started over again with selection of nominal voltage.

A

Attention!

If sparkover should occur, the test is immediately interrupted
and the voltage measured at the moment sparkover occurred is
display as Upy ac-

If the device is disconnected from the test socket during testing,
even though this is prohibited, the test is immediately inter-
rupted. The following message is displayed: “Caution, device
under test is still charged!”

Testing as Part of a Test Sequence

© Select the high-voltage menu under the setup function for the respec-
tive test regulation in order to set parameters for the high-voltage test.

@ Enter the desired AC nominal voltages for safety classes | and Il. The
instrument multiplies the respective AC nominal voltage by a factor of
1.5, which represents the actual DC test voltage (see chapter 10.3).
Test voltage is determined based upon the selected, or the automati-
cally recognized safety class.

© Save the setup values to memory.

@ Start the high-voltage test by pressing the [+ key, if “manual
sequence” has been selected in the setup menu.

© Safety class Il only: Contact the device under test with the probe.

Activation of high-voltage is indicated with an acoustic signal.

The selected nominal voltage of 3.5 kV results in a DC output voltage of
maximum 5.25 kV.
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The high-voltage test is ended auto-
matically after the test duration has
elapsed.

High woltage tast

Uyvpc: Equivalent test voltage in DC B:II-ILSJGE‘I:EkEt 156 kU
Uyyac: Measured DC value divided appropriate AC Uoltage

by 1.5 Uny ae 183 kU
If the value Uy ac is less than pre-se-
lected nominal voltage Upg, the test is Tezt time: BoEs

failed.
I3 Note

In the event of sparkover, the

voltage measured at the moment sparkover occurred is dis-
played in the test results as minimum value Uyy ac, along with the
reason the test was failed.

11  Leakage Current Measurement

| leakage
leakage curraent

IPE EARTH LEAKAGE CURREMT
THL TOUCH CURRENT
IPL PATIENT LEAKAGE CURRENT
4_' IPA  PATIEMT AUX. CUREEMT
® [RC  RESIDUAL CURRENT
E.ILIZ_ DEEIEE LERHKHGE CUERENT
Select the |, measurement and start. AINE F0E REV
Each time line voltage is applied to the
test socket, L and N are reversed, if this ~ &T EﬂﬁtTegting
function has been selected in the leak-
age current menu (see chapter 11 on page 24).
Attention:

Leakage Current Measurement

During leakage current measurement it is imperative to ensure that the
device under test is operated at line voltage. Exposed conductive parts
may be charged with hazardous contact voltage during the test and may
consequently not be touched under any circumstances. (There is a power
shutdown as soon as the leakage current is higher than approx. 10 mA).
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Frequency response is

taken into consideration S 4 0
. N | —
in accordance with the Sld
digram to the right when @D 0
leakage current is mea- 9
sured. & -20
o
o
° -40
ke)
=2
IS -60
(]
=
2
= 10 10% 10% 10* 10% 108
D .
fout Frequency (f) in Hz——

11.1 Earth Leakage Current Ipg (Feature KAO1 or SECUTEST S+ IM...

Current which flows from the power pack over the insulation to the
protective conductor, and thus to earth.

A Attention!

The protective conductor is disabled during this measurement.

11.2 Housing Leakage Current I, (probe current, contact current)
Current which flows from housing
2
1[5
3

housing. Flow of current via the

parts which are not connected to |
the protective conductor via an
external conductive connection
to earth or another part of the

1 Test socket (w/o protective conductor contact)
2 Patient connector cable
(insulated application part, Feature JO1)
3 Device housing

protective conductor is excluded
in this case.

The AC component is measured.
The DC component can also be
measured if individual measure-
ment is performed (instead of a
test sequence).
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11.3 Patient Leakage Current Ip_

Current which flows from an ap-
plication part via the patient to u u
earth. This current may be caused
by an unintentional interference
voltage at the patient, and may
flow via the patient and an insu-
lated, floating type F application
part to earth. Useful patient cur-
rent is excluded in both cases.

AC and DC components are measured.
0= Note

Patient leakage current must also be measured if application
parts are available.

The displayed test voltage must be documented.

11.4 Patient Auxiliary Current Ip (Feature KAO1 or SECUTEST S+ | M...)

Current which flows within the
patient between the electrodes of FE FE

the application part. Use for in- 1]:) L1 L1
11
[¢] [¢]

tended purpose is assumed. Fur-
thermore, the current should not
cause any physiological effects.
For example, this is the case for
input current from amplifiers, or
current used for impedance
plethysmography.

AC and DC components are measured.
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11.5 Residual Current Ige

Sum of instantaneous current values which flow via the L and N conduc-
tors at the device mains connection (also known as differential current).
Residual current is practically identical to fault current in the event of an
error. Fault current: Current which is caused by an insulation defect, and
which flows via the defective point.

11.6 Device Leakage Current I ¢ 1 3

per IEC 62353/VDE 0751 NL | 2 .
Device leakage current is the LN 1 D !
sum of all leakage currents from

the housing, all accessible

conductive parts and all applica- 1 Testsocketw/oprotec-  lg [HA| 4

tion parts to PE. Measurement
must be performed for both

mains polarities and the largest 4 Measuring circuit
value is documented.

tive conductor contact
2 Application part <)
3 Device housing IEC 62353/
VDE 0751

Maximum Allowable Limit Values for Leakage Current in mA

[ Note

The highest device leakage current value and line voltage must
be documented.

! ! !
Test Standard PE HL RC L
NC  SFC| NC  SFC
SCI: 3.5
VDE 0701 SCI: 3.5 05 1 mAKW
-1: 2000 1 mAKW * ’ SCII:
0.5
VDE 0701
-240 0.25
VDE 0702: SCI: 3.5
2004 1 mAKW 05 35
General, 0.5
IEC 62353/ Notes 1 & 3| 2.5
VDE 0751 Note 2| 5.0
SCIIl 0.1
Generall 0.5 1
EN 60601 Notes1&3 25| 5 | 01 05
Note2| 5.0 10

A Attention!

The protective conductor is interrupted during this
measurement.

* for devices with a heating power > 3.5 kW

Note 1:  Devices without any accessible conductive parts which are connected to
the protective conductor, and which comply with Iy and conceivably Ip ,
e.g. electronic data processing devices with shielded power pack

Note 2:  Permanently connected devices with protective conductor

Note 3:  Portable x-ray devices and devices with mineral insulation

Key for Tables

lpe
IHL
lrc
e
IpL
lpa

Earth leakage current in the operating state (alternative: measurement of Ig )
Housing leakage current (probe or contact current)

Residual current

Device leakage current

Patient leakage current

Patient auxiliary current

o o
g?::ldard Type B Type BF Type CF Type B Type BF Type CF
NC  SFC NC | SFC| NC | SFC| NC SFC NC SFC NC SFC
Direct
IEC 62353/ Current 0.01 ‘0.01> 0.01
VDE 0751
ClJAr:’tént 01 01 5* 001 0%
QOirect 1001 005 0.01 0.05 0.01 0.05/ 0.01 05 0.01 0.05 0.01 0.5
EN 60601 Al | e — ‘ »
cument | 011 0501 22 001 ;o 0.1 05 0.1 05 001 005

* Only with line voltage at the application part
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12 Multimeter Functions

VQ
@ Multireter
= Urrote
Unc.-o
R
AT Select

+  Perform

12.1 Probe Voltage Upyqpe — Max. 300 V

Voltage is measured between the mains PE terminal at the test instrument
and the probe. In this case the probe can also be used as a phase finder.
For IEC 61010: A selection can be made with the up scroll key as to
whether testing will be conducted under normal conditions, or with
interrupted protective conductor.

For conducting the measurement the DUT must be put into service via

key € (15).

Probe Ualtage
normal condition ML

Un 00v

Start the measurement. U= - D 2 ]
.

U= 02v

4 5SFC Conditions
CAT IL, max. 3AAL] =
+ refurn to MEML
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12.2 Alternating / Direct Voltage Upc/pc — Max. 253 V

Direct, alternating and pulsating voltages of up to 253 V can be measured
between the N (2) and L (3) connector jacks.

Loltage Measurement

NUEBE . oo

Select the measurement and start.
U= v

= 1200v

CAT II, max. SAAL +
+ refurn o MEHL

12.3 Resistance R

Resistance of up to 150 kQ can be measured between the PE (1) and N
(2) connector jacks.

Resistance

A|V ] I

Select the R measurement and start.

164 xa

+ return to MEHU
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13  Measurements with Accessories

Aux Mzrmnt with accessory

=» I Clip current
RrE  with clip
TE!I'I'IIJ Temperature

A¥ Salaect
+  Perform

13.1 Alternating Current I with Clip-On Converter

Connection
Conpection of the clip
to jacks 2 and 3

L NPE

¥ Tech. Data
B Exit

& return

Alternating current can be measured in two measuring ranges (1 mA ...
10A ~, 1 A ... 100 A~) with a clip-on current-voltage converter
connected to the N (2) and L (3) jacks (e.g. the WZ12C).

28

Current Msrmnt with clip

Meazuring Eang 188 A

8a

Start the

Select measuring range.

measurement. Ic

¥ =zelect meazuring ranae
+ return Lo MEMU

13.2 Protective Conductor Resistance Rp via Clip-On Meter
Connection

Connection of the clip
to jacks 2 and 3

Protective conductor resistance can
be determined with the WZ12C clip-on
current transformer.

25 A AC test current (Feature GO1):
Use the Z864A shunt in addition to
measuring range matching.

¥ Tech. Data
B Exit Help

& return
P: potential lead for 4-wire

measurement

The potential lead must be connected to the outgoing protective
conductor at the distributor.

Cable resistance is measured from the device under test to the test instru-
ment without potential lead P. This value may deviate

significantly from actual protective conductor resistance, because the lead
is measured along with the test instrument installation. Resistance from
the probe terminal to contact P at the protective conductor is measured
with the potential lead.
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E-FE with Clip

un Rre 0.1 UBH

Select Ry measurement and start. 1 B B 7
Ire A A

Clip Measur. Range 18 A

¥ Uoltage Oro
+ return to HEHLI

13.3 Temperature T with Pt100/1000 Sensor
Connection

Ft 188 Senzor Connection

¥ Tech. Data
& Exit Help

& return

Temperature can be measured within a range of —200 °C to +850 °C with
a Pt100 or Pt1000 sensor (default setting) connected to the PE (1) and N
(2) jacks.

GMC-| Gossen-Metrawatt GmbH

Temperature with FL 188

un T h20 -c

Select the measurement and start.
12022

Select Pt100 or Pt1000 by means of R
“select measuring range” with the K
key. The temperature unit of measure
can be selected in the “TEMPERATURE” I
setup menu. Selection can be made
amongst °C (Celsius), °F (Fahrenheit) or
Kelvin. Zero balancing is also accessible
via the “TEMPERATURE” setup menu.

Zero Balancing
Sensor cable resistance can be compensated for with this function:

& Setup )
¥ =elect measuring range
+ return to MEMU

@ Short circuit the ends of the sensor leads and determine resistance as
shown below.

ZERD BALAMCING

Find Correction Walue

R 12821
The determined value can be stored di-
rectly (7N key), or changed first. The data
entry menu is opened with the K4 key.
@ Change the measured value A& Store walue
manually with the help of the ¥ change wvalue
+ Exit Balancing

VN and K4 keys.
© Press the [« key in order to acknowledge the selected value, and to
display other menu functions at the bottom of the window.

Save the selected value by activating the “store value” key N before
exiting the balancing function with the |« key.

The “delete value” command can only be accessed via the “change value”
menu. The “no zero balancing” setting is saved at the same time by
activating the £ key.
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14  Function Test
The device under test can be subjected
to a function test with line voltage via the
integrated test socket.

Function
Test

In addition to testing with the selector switch in the function test position,
a function test can also be performed immediately after safety testing has
been passed in accordance with the selected standard (not possible for
safety class Ill devices).

Attention!
The function test may only be performed after the DUT has
successfully passed the safety test.

A

Note

Each time line voltage is applied to the test socket, phase con-
ductor L and neutral conductor N are reversed, assuming that

“polarity reversal = X” is selected in the | leakage switch setting.

Note
The function test is only possible if the device under test has
been connected to the test socket (21).

Measurements
The function test includes the following measurements:

- Voltage U, \ between the L and N conductors

— Residual current Al

(corresponds to fault current between L and N)

— Load current I,

— Active power P

— Apparent power AP (calculated)

— Power factor PF (cos ¢ calculated, display > 10 W)

— Electrical energy W

— On-time t for Uy at socket (21)
The following values are also displayed for all selector switch positions
except MENU after the function test has been completed:

—  Maximum residual current Alyax

- Maximum load current || ax

- Maximum active power Pax
Power factor is calculated from active power and apparent power.
Power factor corresponds to cos ¢ for sinusoidal quantities (line voltage
and load current).

A

Attention!

Starting the Function Test

For reasons of safety, the device under test must be switched
off before the function test is started. This precaution prevents
inadvertent start-up of a device under test which may represent
a hazard during operation, e.g. a circular saw or a disc grinder.
Ending the Function Test

After completion of the function test, devices under test must
be turned off with their own switch — especially devices with
relatively high inductivity.

30
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Short-Circuit Test

1
2

Test for shorts between N and L.
Test to determine whether or not
the N or L conductors are short-
circuited to the protective
conductor.

[ Note

A short-circuit at the device under test is recognized
automatically by the test instrument. A message appears
at the display (9), and the function test is disabled.

Short-Circuit Test
at H

M-=xL
L~H -=% 5L

If the lamp blinks (15), line voltage can be switched to the test socket
with the key (14), and the measurement can be started. If the lamp (15) is
lit continuously, line voltage is present at the test socket.
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ALl marmnt wals at mains
i Fs

LLn 235aL
i B8 1mA
I3 H.25H

F S8
o= S52LA
FF 188

] B.H A A khih
t CEHEEER

& FEeset mzrmnl. wvalues
¥ Functional Test
+ End mains measurements

Functional Test
H«L

al B.BH 1 nA
Ia BZ2Z4nA
U-LN 2328V

& Dizplay all msrmin. wals
¥ Line Measurerent
+ End mains measurements

The test socket can be rendered voltage-free with the key (14), or the
function test can be ended with the [« key (12).
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15 Measurements in Accordance with National and

International Standards with Selector Switch in Auto Position

If measurements need to be performed in accordance with given stan-
dards which require specific tests, and if results need to be documented
with a test report, an automatic test sequence is advisable instead of indi-
vidual measurements.

=3

[

=3

[

Connect the test instrument to mains power.
A mains connection test is initialized (see chapter 3.2 on page 11).

Connect the DUT to the test socket at the test instrument (see
chapter 7 on page 16). The test instrument initializes connection type
recognition.

Set the selector switch to the Auto position. If the DUT has been con-
nected to the test socket, safety class recognition is performed. Other-
wise, the safety class must be specified manually. In the initial program
window, move the cursor up with the 'Y key into the third line and ac-
knowledge with the [«] key. A safety class can now be selected with
the N and §4 keys and acknowledged with the [«] key.

In order to select the regulation for which testing is to be performed,
move the cursor up within the initial program window with the Y key
into the top line and acknowledge with the |«] key. The desired stan-
dard can now be selected with the /N and §4 keys and acknowledged
with the |« key. If you always want to test in accordance with a spe-
cific standard, this can be stored as the default standard in the setup
menu. Otherwise, the selected standard only remains active until the
test instrument is disconnected from mains power (factory default set-
ting: VDE 0702).

The test sequence can be configured in the Setup... menu, limit values
can be changed if necessary and database options can be configured.

The test sequence is started by selecting Start test and by acknowledg-
ing with the |« key (see “Test Sequences”).

Tests which have already been included in chapters 9 through 14 are not
described here again. The only exception is measurement of extension
cables.
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15.1 Test Sequences

Test sequences for the various standards are always run in the same
order, assuming that the device under test has been properly connected
and the mains connection test has been passed.

The test sequence can be run step by step with manual activation of each
subsequent step if this function has been specified, or automatically. Step
by step manual operation can be selected in the initial program window in
the setup menu under “Sequence” ... “manual sequence”.

(I

Visual inspection: If “visual inspection” has been activated

in the initial program window under “Sequence”.
If a part is recognized as defective by the user, it must be identified as
such by selecting it with the cursor and acknowledging with the
key.
Protective conductor measurement (for SC | devices under test only)

Note

This measurement can be skipped by pressing §4 (when mes-
sage ,Connect probe to protective conductor” is displayed) if a
protective conductor connection is not possible.

Evaluation of protective conductor testing

High-voltage test for DIN VDE 0701 part 1 Appendix E, EN 60950,
EN 61010, EN 60335, EN 60601, if selected in the setup menu.

Insulation resistance measurement

IEC 62353/

VDE 0751: only if R-INS is activated in the initial program
window or in the setup menu or under “Sequence”

EN 60601: only if selected in the initial program window under
test conditions

DIN VDE 0702: only if R-INS is activated in the initial window

Evaluation of insulation test

Leakage current measurement (various single-fault conditions are run
depending on classification)

Evaluation of each individual leakage current measurement, see also
chapter 21.2

Evaluation of the overall test

Perform function test if required:
The function test can be performed each time a safety test has been
successfully completed. The blinking signal lamp indicates that the
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function test should be started. Beyond this, the function test can also
be started from the Function Test selector switch position. See chapter
14 on page 30 regarding performance of the function test.

e Display test results
(the worst measured values for the respective test sequence)

e Save test results and print if required

15.2 Setting Up Test Sequences

All of the possible sequence settings for all of the regulations are listed
below.

AlV]«

Select the menu from the initial program window and
acknowledge.

Sequence 1 (repair tests, periodic testing)

store All of the settings in the setup menu, i.e. the configu-
ration of the measuring parameters and the current
limit values can be saved with this command. These
values remain active even after setting the selector
switch to a different position, and after disconnection
from mains power.

Sequence ... See page 34.

Limit Values ... See chapter 4.6 on page 13.

Database ... Start with ID no.

x: Before each measurement is started, an entry
prompt appears requesting entry of an ID no.
An individual number can be entered (max. 20
characters) with the keypad at the (P)SI module
(optional), read in with a barcode scanner
(optional) or directly selected from a list.

If an incorrect entry is made:

Only complete lines can be deleted, and deletion

is only possible with the PN key at the instrument.

ID no. = test sequence (Feature KBO1, SECUTEST
SH1+ | H, M, MH or SECUTEST Sli+ | 10)
See chapter 16 on page 54.
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Additional Parameters

R-PE with clip X: Protective conductor resistance can be
determined with the help of the WZ12C current clip.
x: A high-voltage test is conducted (prerequisite:

Feature FO2 or SECUTEST SII1+ | ...H).

Sequence 2 (type tests)

Type: ........ Sequences 1 and 2 differ primarily as regards the
type parameter. The user can set up any desired type
of device under test with sequence 2, for which the
same limit values and measuring parameters always
apply. Up to 125 different types can be defined. DUT
types are predefined for sequence 1 (EN 60601).
Designations made up of alphanumeric characters
(max. 10 characters) can be entered at the keypad of
a (P)SI module, or at a PC with a terminal program.
The test sequence, including all limit

values, is saved together with the selected type. We
recommend using the characters which identify the
respective standard as the initial characters in the
designation. If a type is queried from the initial
program window which does not belong to the
currently selected standard, these characters identify
the test sequence as belonging to another standard.
See chapter 4.6 on page 13.

See page 34.

High-voltage

Limit Values...
Sequence ...
Store as
Default All of the settings in the setup menu, i.e. the configu-
ration of the measuring parameters and the current
limit values can be saved with this command.

These values remain active even after setting the
selector switch to a different position, and after
disconnection from mains power.

The type which has been selected in the initial
program window can be deleted.

Delete
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15.3 Configuring Measuring Parameters

Depending upon the test regulation, various measuring parameters can
be configured for the test sequence (settings: x / — = function activated /
deactivated). All of the possible parameters for all of the regulations are
listed below. The Sequence... menu is accessed via the setup parameter in
the initial program window for the respective regulation.

AlV]

Select the menu and acknowledge.

AlV]<]AlV]

Select a parameter, acknowledge, change and acknowledge the change.

General Parameters

Visual inspection  This menu appears at the very beginning of the test
sequence.

Each test step must be acknowledged with the
key (see test sequence in chapter 8 on page 17
regarding test duration for automatic sequence).
After testing is completed, test data are automatically
stored to the test instrument (Feature KBO1 or
SECUTEST SI11+ | H, M, MH or SECUTEST S+ 10), or in
the (P)SI module (accessory).

Manual sequence

Autostore

Mains polarity

reversal L an N are reversed each time line voltage is applied
to the test socket.

Classification Questions regarding classification appear if limit
values are exceeded, see chapter 5 on page 14.

SC 111 Uy Supply voltage is measured instead of insulation
resistance for active devices under test.

R-INS LN-PE Insulation resistance measurement is performed
between phase and neutral conductors, and the
protective conductor.

HV test A high-voltage test is performed (prerequisite: Fea-

ture FO2 or SECUTEST SHI+ | ...H)
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Additional Parameters for DIN VDE 0701/0702/0751

Auto (test) method The instrument recognizes whether or not the device
under test can be switched on:

Leakage or residual current, or insulation resistance
and earth leakage current are measured accordingly.
Protective conductor measurement with 200 mA DC,
G00=10 A AC or GO1=25 A AC

10 A AC (Feature GOO or SECUTEST Sll+ | 10)

oder 25 A AC (Feature GO1 or SECUTEST SIII+ | MH)

Additional Parameters for EN 60601

R-PEAC>10A

R-PE with clip Protective conductor resistance can be determined
with the help of the WZ12C current clip
(for IEC 62353/VDE 0751 in setup).
No Iy for SCI Housing leakage current is not tested for SCI.
Mains wait A waiting period between switching mains power on

and starting the test can be entered here, e.g. in
order to suppress the display of recorded values
which occur during warm-up of the device under
test.

Additional Parameters for IEC 62353/VDE 0751

Adapter for socket Limit values are activated for permanently connected
devices. A device under test which is normally per-
manently installed can be connected to the test
socket via an adapter. No voltage may be applied to the
test socket when this test method is used.

First measured

values A menu for the entry of the first measured value

appears during the test sequence.

Patient auxiliary

current Measurement is performed with patient auxiliary
current
R-INS AP-PE Insulation resistance measurement is performed from

an application part to the protective conductor.

Additional parameters for EN 61010 / EN 60335 / EN 60950
HV test duration Duration of a high-voltage test (5 ... 60 s)
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15.4 Testing Devices in Accordance with DIN VDE 0701, Part 1
The following measurements can be performed in accordance with the
above mentioned standard:
* Protective conductor measurement Rpg
(permanent connection or with plug)

—Part 1:

Test current: +200 mA DC

— Appendices: Test current: 10 A AC (Feature GOO or SECUTEST S1l+ \ 10)

Test current: 25 A-AC (Feature GO1 or SECUTEST S1H1+ | ...H)

e High-voltage test as supplement (Appendix E)
(Prerequisite: Feature FO2 or SECUTEST Sill+ | «..H)

® Insulation resistance measurement Ryyg

Part 1

The following safety class | through Ill appliances and electric equipment
can be tested in this selector switch position, for example:

* Devices with electric motors

e FElectric heating devices

e FElectric tools

o Light fixtures

e Stereo equipment, television sets

SC | extension cables can also be tested (see chapter 15.7 on page 42).

Appendices (previously part 260)

Appendix E:

36

Electric tools

Check connection parameters and start test.

To Socket

Class

Ext. Cable WITH EL1

ID No.
Setup...

I3 Note

BrEl Part 1
To Socket

Class II
Ext. Cable. witH EL 1 -

I0-Ho.
= 5tart Testing
Setuy

4¥ Select
+  Change

This is the default setting. Refer to chapter 7 on page
16 for other types of connection.

If the DUT has been connected to the test socket,
safety class recognition is performed (SC | or SC II).
Otherwise, the safety class must be specified manu-
ally.

x: Extension cables or connector cables which are
longer than 5 m can be tested with the help of the
EL1 adapter (optional), either separately or in
combination with a device, see chapter 15.7.

See parameters database in chapter 15.2 on page 33.
See chapter 15.2 on page 33 regarding setup of the
measuring sequence.

Extension cables can only be tested in the VDE 0701 part 1 and
VDE 0702 selector switch positions, if the EL1 accessory
adapter is used (see chapter 15.7 on page 42).
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Test Sequence per VDE 0701

Select connection, select test regulation VDE 0701 part 1, classify DUT (SC |, Il or I11), part 1: extension cable X/— (with/without), Appendix E: HV test X/- (with/without)

1

— T~ _ -~ ~ Framed with dashed line:
< ~Visual inspection™ » Test > The test is only run if it has been activated in
~ L 0K? - — ~ 0K? ~ theinitial program window, or in the Setup
~ menu under Sequence...
{reso Switch DUT on
Short-circuit
at DUT?

No Safety Class | only: Contact all exposed, conductive parts with the | ! itis not clear whether or not all ex-
~—— probe. The test can be repeated as often as desired for various pro- posed, conductive parts are connect-
tective conductor parts with the manual sequence®. ed to one another or to the protective

conductor, testing can be performed

in the manual mode.

~ N Yes ~ ~ .
< Test HV? > »< HV 0K? > <«—{ Apply high voltage
~ ~ ~ ~
No Yes/No T
|

Yes

No — " stat = ~

- witch line voltage to test socket, start function test
\fu\nctmnt@/”—{ Switch line voltage to test socket, start function tes

/ |/ Y
Display results, save/print report
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15.5 Testing Devices in Accordance with DIN VDE 0701, part 240

Testing safety class | and Il data processing equipment and office machines as

individual devices and in combination with one another.

The following measurements can be performed in accordance with the

above mentioned standard:

* Protective conductor Rpg (permanent connection or with plug)

Test current: DC 200 mA

* Housing leakage current I=<

e According to DIN VDE 0701, part 240, the device protective conduc-
tor must be tested after maintenance, repair or modification of data
processing equipment and office machines, and exposed, conductive
parts must be tested for the absence of voltage. This applies to:

e Safety class | devices for all exposed, conductive parts which are
accessible to the user, and which are not connected to the protective
conductor

e Safety class Il devices (totally insulated devices) for all exposed,
conductive parts which are accessible to the user

with the mains plug poled in both directions.

Setting Up the Test Sequence
See chapter 15.4 regarding the test sequence.

Special Parameters

Combined Testing
Safety class | and Il devices can be tested individually or in
combination. All protective conductor connections are tested
first for interconnected safety class | devices, and then — as is
also the case for interconnected safety class Il devices — all
exposed, conductive parts.

Connecting the Device Under Test

© Connect the test instrument and the DUT as described below:

— Connect both devices to separate mains outlets.
The outlets to which the test instrument and the safety class | DUT
are connected must share a common protective conductor!

— Or connect the test instrument to the mains and the DUT to the
test socket at the test instrument.

38

Data Processing / Office Machines

. P t G ti
Permanently connected or with plug ErManEnt Lenneckian

¥ Tech. Data
B Exit Help

& return

To test socket at the instrument :
Housing Leakage Current

The requirement for testing with the mains
plug poled in both directions can be fulfilled
by connecting the DUT to the test
socket at the instrument, and by activat-
ing mains polarity reversal in the setup
menu under “Sequence”. Each time the
key (14) is activated, phase conductor L
and neutral conductor N are reversed at =~ ¥, cantinus
the test socket. 3 ol bl

A

A return

Attention!

Testing with mains polarity reversal or with the mains plug poled
in both directions results in interruption of supply power to the
affected data processing equipment or office machine. This test
may thus only be conducted with the consent of the operator of
the data processing equipment or office machine.

If the DUT is defective, the electrical system’s RCCB may be
tripped during testing which would also result in interruption of
supply power to the affected equipment or office machine.

The manufacturer of the test instrument assumes no liability for
the loss of data or other damage which result from use of the
test instrument.
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Test Sequence per VDE 0701, part 240

Select connection, select test regulation VDE 0701, part 240 classify DUT (SC I, Il or I1), combination testing X/— (yes/no)

\

J

1

-

- ~ -~ Framed with dashed line:
< 7 Visual inspectiot > < Test > 5 The test is only run if it has been
~ 0K? ~ ~ OK? _~  gctivated in the initial program window,
~

or in the Setup menu under

{ e Switch DUT on Sequence...

Short-circui
at DUT?

* If it is not clear whether or not all
exposed, conductive parts are
connected to one another or to the
protective conductor, testing can
be performed in the manual mode.

Contact all exposed, conductive parts with the probe.
The test can be repeated as often as desired for various
protective conductor parts with the manual sequence™.

Switch line voltage to test socket, start measurement

Reverse mains polarity, perform measurement again

No . = Start™ ~
~~ function test -
~ -
Y
|
|

S Switch line voltage to test socket, start function test

Display results (for combination testing: additional display of differential resistance), save / print report

GMC-| Gossen-Metrawatt GmbH
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15.6 Testing Devices in Accordance with DIN VDE 0702:2004

The following measurements can be performed in accordance with the
above mentioned standard:

* Protective conductor Rpg (permanent connection or with plug)
Test current: DC £200 mA
Test current: 10 A AC (Feature GOO or SECUTEST SlI+ \ 10)
Test current: 25 A AC (Feature GO1 or SECUTEST ST+ ...H)

* Insulation measurement Rg (can be deactivated, e.g. if danger
exists that voltage sensitive components in data processing systems
might be damaged) plus equivalent leakage current

or
e Contact current for safety class I
or

e Residual current

40

Check connection parameters and start test.

AV

To Socket

Class
Ext. Cable WITH EL1

R-INS

ID No.

Setup...

LIDE &Ta2
To Socket

Class I
Ext. Cable. WitH EL 1 -
E-IH% =

I0-Ho.
= 5tart Testing
Setup..

4¥ Select
+  Change

This is the default setting. Refer to chapter 7 on page
16 for other types of connection.

If the DUT has been connected to the test socket,
safety class recognition is performed (SC | or SC II).
Otherwise, the safety class must be specified manu-
ally.

x: Extension cables or connector cables which are
longer than 5 m can be tested with the help of the
EL1 adapter (optional), either separately or in combi-
nation with a device, see chapter 15.7.

x: Insulation resistance measurement is performed.

See parameters database in chapter 15.2 on page
33.

See chapter 15.2 on page 33 regarding setup of the
measuring sequence.
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Test Sequence per VDE 0702:2004

Select connection, select test standard VDE 0702, classify DUT (SC |, Il or I11), extension cable X/— (with/without)

- ~
<~ Visual inspection™~
=~ 0K

Short-circuit
at DUT?

No

<>

*Yes/No
R\NS and IL OK?

No

Rivs @nd I, OK: Yes
No — = Start ™ ~
= < function test —

~ -

I
vy YV ¥ \

L™ il

-~

-7 Test ™
~ 0K? _~

<

>

No
_ % 4—{ Contact all exposed, conductive parts with the probe
Yes

if there are reservations against
an insulation measurement

. No

Framed with dashed line:
The test is only run if it has been
activated in the initial program window

of in the Setup menu under Sequence ...

Switch line voltage to test socket, start function test

Residual current,
contact current (direct)
or equivalent leakage current

Display results; save/print report
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15.7 Testing Extension Cables for VDE 0701, Part 1, and VDE 0702
(optional EL1 adapter)

Extension Cables up to 5 m Long

Protective conductor resistance between the earthing contact at the
mains plug and all exposed metal parts may not exceed 0.3 Q for protec-
tion class | devices. This value may not exceed 1 Q for permanently con-
nected data processing systems (DIN VDE 0701, part 240).

Extension and Connector Cables Longer than 5 m

Per DIN VDE 0702, an additional cable resistance of 0.1 Q, however, not
more than 1 Q, is allowable as of a length of 5 m for each additional
7.5m.

Resistance testing for cables longer than 5 m is thus advisable (see also
limit values on page 19.

[ Note

The EL1 accessory adapter is required for testing for short-
circuiting and interruption of single-phase extension cables.

Connecting the Extension Cable or the Multiple Outlet
|

PROBE 5(@ @)4
i

Device Under Test =
Extension Cable

@1) \

Test Socket |
SECUTEST

Note
The keys in the adapter’s handle have no function.

42

Performing the Test

© Connect the extension cable to the EL1 adapter as shown in the figure
above.

© Select the “Ext. Cable WITH EL1” test from the initial menu with the cursor
and acknowledge with the |« key: x.

Select “Start Testing” with the K4 key.
Start the test sequence with the [«] key.
First perform and acknowledge visual inspection of the extension cable.

Enter the length of the cable with the
7N and §4 keys. Acknowledge with
the [«] key.

¢ ¢ ¢ 90

Fawer Cable Lenath

L = EEECE

AT Change walue
+  HMext Test Step

15.8 Testing Multiple Outlets for VDE 0702 (optional EL1 adapter)

© Select “Ext. Cable WITH EL1” in the initial menu. The following must ap-
pear in the line: “Ext. Cable WITH EL1 x“. “Manual sequence” must be se-
lected.

© Avisual inspection must always be performed. It may thus be
necessary to unreel the cable from its drum or reel.

© Protective conductor resistance measurement: Contact the first outlet
with the EL1 adapter. Each time you are ready to contact the next
outlet, press the Y key to repeat the test.
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15.9 Testing in Accordance with DIN EN 60950
Tests for safety class | and Il data processing equipment and office machines.

The following measurements can be performed in accordance with the
above mentioned standard:

Protective conductor Rpg
Test current: : 25 A AC (Feature GO1 or SECUTEST SHHI+ | «H)

Testing of dielectric strength by applying DC high voltage (1.5-fold value)
(Prerequisite: Feature FO2 or SECUTEST SIlI+ | «.H)

Device leakage current I<

According to DIN EN 60950, data processing equipment and office ma-
chines must be subjected to a device protective conductor test and a
high-voltage test before they are brought into circulation. This applies to:

Safety class | devices for all exposed, conductive parts which are
accessible to the user, and which are not connected to the protective
conductor

Safety class Il devices (totally insulated devices) for all exposed,
conductive parts which are accessible to the user

Housing leakage current

with the mains plug poled in both directions

Connecting the Device Under Test

=
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Connect the test instrument to the mains, and the device under test to
the test socket at the test instrument.

Howsing Leakage Currant

& return

¥ continue
& Exit Help

Check connection parameters and start test.

AV

To Socket

Class
Type

ID No.

Setup...

EH 8958
To Socket

Class I
Tupe: Monitor

I0-Hr.
> Start
Setup..

A¥ Select
+  Change

This is the default setting. Refer to chapter 7 on page
16 for other types of connection.

If the DUT has been connected to the test socket,
safety class recognition is performed (SC | or SC II).
Otherwise, the safety class must be specified manu-
ally.

A specific DUT type can be selected from a list of
devices under test, if these have been entered in the
setup menu.

An individual serial number (up to 10 characters) can
be entered with the keypad at the (P)SI module
(accessory), or can be read in with a barcode scan-
ner (accessory).

If an incorrect entry is made: Only complete lines can
be deleted, and deletion is only possible with the Y
key at the instrument.

Refer to chapter 15.2 on page 33 regarding setup of
the measuring sequence.
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Test Sequence per EN 60950

Select connection, select test regulation EN 60950 classify DUT (SC |, Il or I11), setup/sequence: R-INS / HV test X/- (with/without)

- ~

<~ Visual inspection™ s

~ _ 0K?__

Yes Short-circuit

at DUT?

No

Yesy

-~ ~
< _ TestHv?
~ ~

No Safety Class | only: Contact all exposed, conductive parts with the
~—— probe. The test can be repeated as often as desired for various
protective conductor parts with the manual sequence*.

-
" Test ™

i <
T Switch DUT on ~ 0K? _~

>Ye_s>< HV 0K‘7 ><—‘ Activate high-voltage

No I:
~

< Test R- INS”

IL
OK?

Y

+ Yes
- Start ™

‘ ~ functlon test

Yes/No e

Yes ~ ~
>—>< R INS OK? >
/

No + Yes/No ~

Switch line voltage to test socket, start measurement

Reverse mains polarity, perform measurement again

<>

~

_ Switch line voltage to test socket, start function test

Framed with dashed line:

The test is only run if it has been
activated in the Setup menu under
Sequence....

If it is not clear whether or not all
exposed, conductive parts are
connected to one another or to the
protective conductor, testing can be
performed in the manual mode.

Display results, save / print report
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15.10 Testing Devices in Accordance with EN 61010

The following measurements can be performed in accordance with the
above mentioned standard. Connection must be made via the test
socket:
* Protective conductor Rpg
Test current: 10 A AC (Feature GOO or SECUTEST Sli+ | 10)
Test current: : 25 A AC (Feature GO1 or SECUTEST SIll+| ...H)
e Testing of dielectric strength by applying high voltage with direct volt-
age (1.5-fold value)
(Prerequisite: Feature FO2 or SECUTEST SIll+ | ..H)
* Insulation measurement Rg (can be deactivated)

* Housing leakage current under normal condition Iy N @nd single-fault
condition Iy g¢ With interrupted protective conductor

46

Check connection parameters and start test.

AV

To Socket

Class
Type

ID No.

Setup...

EH 61818
To Socket

Class I
Tupe: no InsOutput

I0-Hr.
> Start
Setup..

A¥ Select
+  Change

This is the default setting. Refer to chapter 7 on page
16 for other types of connection.

If the DUT has been connected to the test socket,
safety class recognition is performed (SC | or SC ).
Otherwise, the safety class must be specified manu-
ally.

A specific DUT type can be selected from a list of
devices under test, if these have been entered in the
setup menu.

An individual serial number (up to 10 characters) can
be entered with the keypad at the (P)SI module
(accessory), or can be read in with a barcode scan-
ner (accessory).

If an incorrect entry is made: Only complete line can
be deleted, and deletion is only possible with the 'Y
key at the instrument.

Refer to chapter 15.2 on page 33 regarding setup of
the measuring sequence.
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Test Sequence per EN 61010

Select connection, select test standard EN 61010, classify DUT (SC I, 11 or I11), setup/sequence: R-INS-/HV test X/— (with/without)

./ . \.
< ~Visulainspectiom™
~ 0K? -
. -

Switch DUT on

i <
~ 0K? -~
Yes hort-circui ~
at DUT?

-

- Test ™

Safety Class | only: Contact all exposed, conductive parts with the
probe. The test can be repeated as often as desired for various
protective conductor parts with the manual sequence*.

No
-———|
Yes

S~ Yes

-~ ~
< TestR-INS?
S~ ~

i Yes

-~

- ~ ~ ,
< Test HV ? > p< HV OK? Apply high voltage
~ ~ ~ -~

No — ~ Start ™ ~
~~ functiontest
S~ -

Switch line voltage to test socket, start function test ‘

, 1

Display results, save / print report
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Framed with dashed line:

The test is only run if it has been
activated in the Setup menu under
Sequence....

If it is not clear whether or not all
exposed, conductive parts are
connected to one another or to the
protective conductor, testing can be
performed in the manual mode.

47



15.11 Testing Devices in Accordance with EN 60335

The following tests can be performed in accordance with VDE 0700, part
500, (as part of DIN EN 50106:1998) in compliance with special rules for
routine testing of devices for which EN 60335-1 and EN 60967 apply:

e Testing of the protective conductor connection by means of resistance
measurement Rpg (permanent connection or with plug)
Test current: 10 A AC (Feature GOO or SECUTEST suﬂw)
Test current: 25 A AC (Feature GO1 or SECUTEST SII+ | ..H)

e Testing for dielectric strength by applying DC high-voltage (1.5-fold value)
(Prerequisite: Feature FO2 or SECUTEST Sil+ | ...H)

e Function test

The following tests can be performed in accordance with

EN 60335-1:1994:

e Testing for dielectric strength by applying high-voltage
(Prerequisite: Feature FO2 or SECUTEST SIlI+ | .H)

e Testing for Equivalent Leakage Current

Additional testing options:

* Insulation resistance measurement Ryg
¢ Residual current

48

Check connection parameters and start test.

If desired, the test sequence can be adapted to the respective device
under test in the following menu in Setup... under Sequence....

AV

To Socket

Class

Type

ID No.

Setup...

EH GB33S
To Socket

Class 1
Type: BS

I0-Hr.
> Start
Setup...

AY Select
+  Change

This is the default setting. Refer to chapter 7 on page
16 for other types of connection.

If the DUT has been connected to the test socket,
safety class recognition is performed (SC | or SC ).
Otherwise, the safety class must be specified manu-
ally.

A specific DUT type can be selected from a list of
devices under test, if these have been entered in the
setup menu.

An individual serial number (up to 10 characters) can
be entered with the keypad at the (P)SI module
(accessory), or can be read in with a barcode scan-
ner (accessory).

If an incorrect entry is made: Only complete line can
be deleted, and deletion is only possible with the Y
key at the instrument.

Refer to chapter 15.2 on page 33 regarding setup of
the measuring sequence.
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Test Sequence per EN 60335

Select connection, select test regulation EN 60335 classify DUT (SC |, Il or I11), setup/sequence: R-INS / HV test X/- (with/without)

- ~
<~ Visual inspection™ >

~ O0K? - — -~ Framed with dashed line:
7 Test ™

T - Test is only run if it has been
>
Switch DUT on ~ O0K? -~ activated in the Setup menu under
N~

A

Yes Short-circuit Sequence....
at DUT?
No
No Safety Class | only: Contact all exposed, conductive parts with the
~—— probe. The test can be repeated as often as desired for various
™ protective conductor parts with the manual sequence*. * Ifitis not clear whether or ot all
i exposed, conductive parts are
~ ~ Yes connected to one another or to the
< \Test HV?/ > >< HV OK', > Activate high-voltage protective conductor, testing can be
performed in the manual mode.
oY el Y

Yes ~
< TestR-INS? >—>< R INSOK? >

NOP— - — — —YeS/M’ :r

“TostIEL?~ ~ Ve - “ELOK?~ ~
~ < NC/SFC - = < NC/SFC - =
NOI,_ - _YeS/ﬂOJ
« 2 TestIRCY > 18 o I Rooky_ >+
Mk — = = S
es/No
<>
Yes
_. = Start ~ — .
l—( - functlon test — ><{ Switch line voltage to test socket, start function test

Display results, save / print repon
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15.12 Testing in Accordance with IEC 62353/VDE 0751
The following measurements can be performed in accordance with the
above mentioned standard:
* Protective conductor measurement Rpg
Test current: 200 mA DC,
Test current: 10 A AC (Feature GOO or SECUTEST SI1+ | 10)
Test current: 25 A AC (Feature GO1 or SECUTEST SIII+ | MH)
e |nsulation measurement (can be additionally activated)
- R-INS LN-PE (insulation resistance, LN to protective conductor)
- R-INS AP-PE (insulation resistance, app. part to protective conductor)
e Equivalent device leakage current lgp
e Equivalent patient leakage current Igp
e Device leakage current (direct or residual current)
e Patient leakage current
(direct or mains at application part )
(only with Feature JO1 or SECUTEST SIl+ | M...)

Leakage current is converted to reference voltage (see limit values chapter
8 on page 17). Reference voltage must be adapted to the supply voltage
range.

50

Check connection parameters and start test.

LDE &8T5l

To Socket

Class 1

Tgp-e: GEMERAL
AF-Tup:... 4= -

To
Socket

Class

Type

App. prt. ...

ID No.
Setup...

I0-Ho.
= 5tart Testing
Setuy

4¥ Select
+  Change

This is the default setting. Refer to chapter 7 on page 16 for
other types of connection.

If the DUT has been connected to the test socket, safety
class recognition is performed (SC | or SC ).

In all other cases, or if it is not clear whether or not all
exposed, conductive parts are connected to one another or
to the protective conductor, the safety class can be selected
manually.

Select the device type (DUT) from the list.

If “old devices” is selected, limit values from DIN VDE 0702
are used.

(BF): Application parts are recognized automatically, and can
be manually changed as well:

Select the App. prt. ... line with the Y or §2 key, acknow!-
edge with the [«] key and change with the N or K4 key.

02: The number of configured groups is displayed here.
After selecting the App. prt. ... line with the N or K4 key,
acknowledging twice with the |« key and then pressing the
N or M key, the “Configure application parts” menu appears
(see chapter 15.13 on page 52).

See parameters database in chapter 15.2 on page 33.
Refer to chapter 15.2 on page 33 regarding setup of the
measuring sequence.
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Test Sequence per IEC 62353/VDE 0751

Select connection, select test standard IEC 62353/VDE 0751, classify DUT (SC |, I or I11), application part? (type B/BF/CF)

-
- - ~
< Visual inspection™ >

1

~

~ 0K? —~

Yes

No SC I Rpg
0K?
lYes

S MNo__ Rus
~ 0K? _~

r— <

lpt
~ -~
< OK?_

Yes

No _ - start ™ ~
~ function test —
S~ -

SN,

-~
-~ ~
< Test >

~ 0K? -~

TYES/ No Switch DUT on

Short circuit
at DUT?

Contact all exposed, conductive parts with the probe.
The test can be repeated as often as desired for various protective
conductor parts with the manual sequence.*

Measurement 1: Contact all exposed, conductive parts with the probe
Measurement 2: Connect application parts

Irg Or I ¢, only if the DUT is switched electronically

Connect application parts.
lep, only if the DUT can be switched on
Ipa, for type B only
Mains to application part for type F

Switch line voltage to test socket, start function test

Display results; save / print reports
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*

Framed with dashed line:

The test is only run,

—if it has been activated in the initial
program window, or in the Setup
menu under Sequence

or

—if possible at all

If it is not clear whether or not all
exposed, conductive parts are con-
nected to one another or to the
protective conductor, testing can be
performed in the manual mode.

51



15.13 Testing in Accordance with EN 60601 2nd issue
(Feature KAO1 or SECUTEST S111+|M...)

The following leakage and auxiliary currents can be measured in accor-
dance with the above mentioned standard in the operating mode, as well
as under normal and single-fault conditions:

® Protective conductor measurement RPE, test current: 10 A AC (Feature GOQ),
Test current: 25 A AC (Feature GO1 or SECUTEST SIHI+ | MH)

e Earth leakage current Ipg

* Housing leakage current Iy

e Patient leakage current Ip; (with nominal voltage at application part)
* Patient auxiliary current lpa

Leakage current is converted to reference voltage (see limit values chapter
8 on page 17). Reference voltage must be adapted to the supply voltage
range.

Check connection parameters and start test.

AV

Class

EH @581
To Socket

Clazs I

Tupe: General

App Frt .. CBF} B2
Cond. ... A

-Ho.
= Start Testing
Setup...

AYF Salect
+ Change

If the DUT has been connected to the test socket, safety
class recognition is performed (SC | or SC II). In all other
cases, or if it is not clear whether or not all exposed, conduc-
tive parts are connected to one another or to the protective
conductor, the safety class can be selected manually.

The DUT type can be selected from a list.

Various test conditions can be activated here, including
insulation resistance measurement.

See below and on page 50.

Type
TCond.

App prt...

52

ID No.
Setup...

See parameters database in chapter 15.2 on page 383.
Refer to chapter 15.2 on page 33 regarding setup of the
measuring sequence.

Configure Application Parts

Entry is made here indicating whether or not the application parts are to
be tested. Jacks A through K (for connection of cables or probes) can
also be assigned to groups (application parts) for mutual testing.

Selecting Preset Test Combinations

& Use the cursor to select test combinations with groups of 1, 2, 5 or 10
application parts and acknowledge with the [« key.
The groups are assigned automatically after the application parts have
been selected.

Selecting User Defined Test Combinations

© Select the respective application part from the JACK column with
the cursor and acknowledge with the |« key. You can set up a user
defined group for each application part which includes 1 to 10
application parts with the cursor keys in the GR column (GRoup).
Acknowledge your settings with the [« key.

As long as at least one group number has been entered, the application
parts test is preset in the “To Socket” window.

The application part type with the strictest limit value takes precedence
in the initial window. All groups are set to this type. Various types can be
assigned to the groups with “direct print” (adjustable option in the setup
menu).

If testing is not to be performed with application parts, the group assign-
ment must be cancelled with the “clear” function.

The TYPE is filled in automatically if the safety class has already been
entered to the “To Socket” window.

Flowchart, see next page.

15.14 Testing in Accordance with EN 60601 3rd issue
The limit values according to the 3rd issue are considered.

Additionally, it is either possible to set the limit values of the patient leak-
age current or the limit values of the total patient leakage current (for
equipment with multiple applied parts).

Please refer to chapter 15.13 for details on the test sequence.
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Select connection, select test regulation EN 60601 classify DUT (SC |, 11 or I11), test conditions (amongst others Ryyg measurement), application part? (type B/BF/CF)

- —
< ~Visual inspectioi™ > —~
~ - - ~
Yes’No g . |Switch DUT on ~ _ -

Yes

Short-circui
at DUT?

N No Contact all exposed, conductive parts with the probe.
0 % The test can be repeated as often as desired for various protective
» conductor parts with the manual sequence 1
es
- >~ Yes
< \Tesfrl-IV?/ HV 0K9 ><—{ Activate high-voltage
NO Y

Framed with dashed line:

The test is only run if it has been acti-
vated in the initial program window, or
in the Setup menu under Sequence....

) If it is not clear whether or not all

exposed, conductive parts are
connected to one another or to the
protective conductor, testing can be
performed in the manual mode.

~~ R-INS ™™~
~ O0K? .~

<

><—{ Additional insulation resistance measurement between application parts an PE

Yes/No T
]

n

no N interrupted

Earth leakage current, housing leakage current?, patient leakage current ), patient auxiliary current 4

Set test conditions:

1. Potential conductor interrupted
No 2. Operational earth interrupted

Run all
tests?

A

4. Connect application parts to PE

3. Connect housing to protective conductor

)

Test is only
performed if at least
one type BF or CF
application part is
connected.

£

Test is only
performed if at least

»| ReverseLand N

two type BF or CF

No
$ — 1 Set single-fault conditions:
1. N interrupted ©

2. Normal condition
3. Protective conductor |nterrupted
4. Mains to application part 5

application parts are
connected

Test method: equiv-
alent leakage current

o

No . — Start ™

~
~. function test -
~ -

Switch line voltage to test socket, start function test

]

/ \
Display results, save / print report
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16 Storing in (P)SI Module (Accessory) and Database Operations
(FeatL\re KBO1, SECUTEST S+ FH, M, MH or SECUTEST
Sli+ | 10)

16.1 Storing Measurement Data in the (P)SI Module

Upon completion of a measurement — message , Test passed/failed” is
displayed — you can file the measurement data in the memory of the (P)SI
module.

© Press the STORE key at the (P)SI module.
A text entry field is displayed.

© You may now enter your comments on the measurement
and/or an ident. no.

© Press the STORE key once more in order to save the measurement data
and your comments.
The message: ,Data are being stored” is shown on the display.

A detailed description is included in the operating instructions for your
(P)SI module in the chapter ,Display, print and store protocol®.

16.2 Database Operations

16.2.1Setting Up Test Sequences with PC Software
(not for EN 60950, EN 61010, EN 60335)

Up to 125 test sequences can be uploaded for each of the selector
switch positions from a PC via the serial port at the SECUTEST SHHI+ [...or
SECUTEST SlI+ | 10 test instrument. After testing has been performed, the
test results are saved to the same database, if a (P)SI module has not
been connected. The maximum possible sum of test sequences and test
results is 127.

Test results are stored to the (P)SI module if one has been connected.
The database can be used in different ways:

(see also chapter 15.2 on page 33)

1. Stored test results can be displayed

(select the ID no. and then activate the “from database” function).
The desired test sequence can be selected with the scroll keys.

2. If“ID no. = test sequence” has been activated in setup (X), the first
two characters of the ID number determine the test sequence.

ID number = 037890sk3r
Test sequence number 03 is executed.

Example:
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Test sequence 03 is the test sequence which appears at the
third position from the top the list.

If this number does not exist, the default sequence is executed.

3. Executed test sequences are stored to memory at the instrument as
test results. The test results can also be displayed at a later point in
time with the “test sequence settings” sub-menu in the “general
setup” menu.

I[Z>  Note

The database can only be generated or deleted with the help of

a PC with a terminal program, or appropriate application

software.

16.2.2 Storing Test Results to the Test Instrument

If no (P)SI module has been connected, up to 125 reports can be stored
to the test instrument. The reports can be viewed as required at the in-
strument and can be printed out, for example with the help of DA-II soft-
ware or a terminal program, see chapter 18.

The reports are sorted by time and date and are displayed with the ID
number. If no ID number was assigned, date and time are automatically
saved instead.

As an alternative, consecutive numbering can be selected.

16.2.3 Uploading Report Templates into Test Instrument , Reading Out From the
Test Instrument, Editing at the PC and Re-Saving to the Test Instrument

The ,Test result” menu allows for storage of up to 4 report templates in the
test instrument. Report templates are uploaded from a file at a PC to the
test instrument (“Load file”). Templates can also be uploaded from the test
instrument to a PC (“Templates from Secutest”), and then edited and re-
saved.

After completion of a test (“Passed” or “Failed” appears at the instru-
ment’s LCD), the test results are read out to one of these report templates
in the form of report data (depending upon the selector switch position or
test regulation) via the RS 232 interface. The report menu in the test in-
strument is activated with the /N and K4 keys to this end. Report data can
only be read out to a Centronics printer or a PC if a DA-Il adapter has
been connected to the RS 232 interface. The report can, for example, be
displayed with the help of a terminal program such as Hyperterm.
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16.2.4 Reading Out and Saving Test Results / Test Data from the (P)SI Module

Test results saved to the test instrument can be displayed, edited, printed
or saved after reading them into a PC using the desired report template.
Data can be processed immediately after completion of the test, or from
the database (Feature KBO1, SECUTEST S+ | H, M, MH or SECUTEST
S+ | 10). Data can be saved with or without a report template (e.g. for
further processing with PS3).

Test results saved to the (P)SI module can also be read out, printed, saved
or processed by means of a report template.

Easy method of printing out reports:

Activate the ,test result* menu in the update and options installation pro-
gram. When the test result is displayed in the test instrument select the
print function (press key ,Cursor up”, then set the cursor on ,print and
press ENTER).

17  Recognition of Prgobe to Protective Conductor (Feature KDO1,
SECUTEST SIIIJ H, M, MH or SECUTEST Sll+ | 10)
The protective conductor measurement is expanded to include the
function: “automatic recognition of measuring point change”.
During protective conductor measurement, the instrument recognizes
whether or not the probe is in contact with the protective conductor, and
indicates these two possible conditions by means of acoustic signals.
This function is helpful if several protective conductor connections need to
be tested. The function can be activated in the “test sequence setup”
menu with “auto measuring point” (see “changes to the switch position
menu” above).

18  Storing Test Results to the Test Instrument

and Printing in Report Form (Accessory DA-II)
Test instruments can be connected to commercially available printers with
the DA-II printer adapter (Z745M), even if they are not equipped with a
parallel port. Test reports etc. can thus be printed out on-site.

Only printers with ASCII type set can be used.

GMC-| Gossen-Metrawatt GmbH

Connecting a Centronics Printer

Connect the test instrument to a Centronics printer via the RS 232 port
with the help of the DA-Il adapter. The (P)SI module may not be con-

nected.

You can shift to the Protocol menu from
any of the displayed test results (15t
page) with the help of the Y key.

Measurement results for the current
test can be stored to the test instru-
ment, the results of the current test can
be printed out to the corresponding
report form, previously stored test
results can be queried (scroll: Feature
KBO1, see chapter 16) and all saved
measurement results can be printed
out from this menu.

Print-out is forwarded directly to Cen-
tronics printer via printer adapter DA-II.
The matching report form is automati-
cally selected for the standard selected
with the selector switch.

To Socket CL I

Test Results  @THEL Part 1
MEAS. YALLEZ | LIMITE

EPE B.I150 |[<l.Be@aaq

BNz 2.8 8 MG (18 88 M

Llinz 523U SHAL

IEHL B.l1omA|<Z.5@BmMA

Passed!

+ Mew AW FPage @ Fnc.

Test saved

Mr B9 of @3 T.26H

Protocol

return
Store

> print
shiomw
print all
clear all

AT Salect
+start

Direct Print-Out (Feature KEO1, SECUTEST SIll+ | H, M, MH or SECUTEST

Sli+[10)

After completion of each test (individual test or at the end of a test
sequence), test results are read out directly via the RS 232 interface.
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19 Characteristic Values
Please refer to chapter 1.2 on page 7 to check as to which of the following measurements is required for the relevant regulation

Measured Quantity Meesuring Range/ | Resolu-| Nominal Open- | Nominal ~Short- | Internal  Refer- | Measuring Error Intrinsic Error Overload Capacity
Nominal Range of tion Voltage Circuit | Current = Circuit | Resis- ence val Ti
Use Uy Voltage Iy | Current tance  Resis- aue | Time
UO IK R| tance
| Rrer
0.000..2100Q2 = 1mQ 45 .9V > 200 mA 253y '
i i — — — — cont.
Device Protective ™5 11 "31 900 | 10 mQ DC DC +(5% rdg.+10 digits) | H2.5% rdg.+ 5 digits)
Conductor Resis-
>10d > 10 digits
tance Rpe 0000.2100Q 1mQ  — | <6VAC — 200 — — no protection
0.050 ... 1.500 MQY | 1 kQ2 +(2.5 % rdg.+5 digit
. . (59 ity T2.5 % rdg.+ igits)
'”S“'a"oglﬁss'“a”“ 101..1000MQ | 10k | (20 100 > <TomA — _ % rdg+10digits) S Gigits 053y | cont
10.1 ... 310.0MQ | 100 kQ +(10% rdg.+10 digits) | (10 % rdg.+10digits)
Equivalent Leakage = 0.00...21.00mA | 10 pA 230V~ .
Current - Zo0/ — <35mA >72kQ 2KQ | (5% rdg-+10 digitsy T6:0 % rd0+5dGis) 555y | cont
kL 20.1..1200mA | 100 pA +10% > 10 digits
Contact Current » +(2.5 % rdg.+5 digits) cont
(Absence of Voltage) 0..3.500 mA 1pA — — — — 2kQ — +(5% rdg.+10 digits) S 1'0 diaitsg' Y 253V 2"
!
probe
Residual Current lgc | 0.000...3.100mA~ | 1 pA o o o o o __ | £(10% rdg.+10 digits) | (5 % rdg.+5 digits) 1) 1)
betweenLandN | 3.00...31.00mA~/| 10 pA > 10 digits > 10 digits
. 00..3100pA | 0.1 pA
quivalent Device
and/or Patient | 0.000..2.100mA | 1pA 230V ~ 1kQ | (2.5 % rdg.+5 digits) cont.
Leakage Corent 5101 2100mA | TopA +71%002 —  <35mA >T2kQ 5oy 6% g+10da) T i 253V | Q%
| |
EDL and/or EPL 100 17 1200 mA | 100 pA
Leakage Current
ng 0T | T honei e | — — — 1KQ | — | +5%rdg.+10digity T % rd0-+5dig) | o5ay | cont
All Leakage Current 0-210 ... 3600mA | 1 pA v%ltage o R TGV AN S 0 digit 03
I 310..>1500mA 10 pA

s L2

sockets (1 through 3).
Feature GO1: > 25 A: Short-circuit current is less than 25 A if the SC5 special cable

is used.

As of 25 mA: shutdown by residual current measurement within 100 ms
Exception earth leakage current: only 0.000 ... 3.100 mA
Measuring circuit is highly resistive, indication at display

Measurement with AC test current (Feature GOO or GO1) is not possible at the

5 Test duration max. 40 s, protection against overheating: measurement cannot be
restarted until a waiting period of 1 minute has elapsed.

6 Calculated value

) AC and DC are measured for patient leakage current and patient auxiliary current.

Key: of rdg. = of reading (measured value), D = digit
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Func- | Measured Quantity Measuring Range / | Resolu- Open- Short- | Internal Measuring Intrinsic Error Overload Capacity
tion Nominal Range of  tion Circuit Circuit | Resis- Error val Durati
Use Voltage Current | tance alue uration
Uo I R
Nominal Voltage Uy oeap et~ 01V — — — — +(2 5%rdg.+5 digits) | 253V | cont.
Load Current I 0..16.00Agys | 10mA — — — — +(2.5%rdg.+5 digits)  20A | 10 min
B ‘ +(5% rdg.+10 digits) | 253V | cont.
k) Active Power P 0..3700W 9 1w — — — — ha
E Ve Fow > 20 digits 20A 10 min
S i —
S ApparentPower AP 0..4000VA | 1VA Calculated Value Upy » Iy SO 10 digis)
2 |
gﬁ‘g’seglggftggspfp 0.00...1.00 0.01 Caloulated Value P / AP, Display > 10 W +(10% rdg.+5 digits)
Residual Current Al ~ _ _ _ £(10% rdg.+10 d) I, 1) 1)
between L and N 0.00... 31.00 mA 10 pA 10 digits +(5% rdg.+5 digits)
Voltage 0..253.0V — +(2.5%rdg.+5 digits)
U e 01V — — — TP 253V cont.
ACIDC | ow-Voltage SC 111 | == ~and= +(5% rdg+10d) > 10digits
0..253.0V . . . +(2.5%rdg.+5 digits)

Uprobe Probe Voltage = ad= 01V 10 digits 253V | cont.
R Resistance 0..150.0 kQ2 100 Q <20V - 1.1 mA — — +(1% rdg.+3 digits) 253V cont.
| C“[%rrr]egb\r/rlgm_ 0.000...10.00A~  1mA — — 1.5 MQ — i(1300/°dr-dgt'+1 0 digits) 253V cont.

IgItS
¢ Voltage Gomverter 0. 100 A~ 1A — — | 15MQ — @itnoutgcnp 253V | cont.
T -200..-50°C | 1°C | +(2% rdg.+1 °C) 10V | cont.
emperature |
Temp | with Pt100/Pt1000 | —50.1 ... + 300.0 °C 0.1 °C <20V- 1.1 mA — — +(1% rdg.+1 °C) 10V cont.
Sensor +300...4850°C | 1°C +(2% rdg.+1 °C) 10V | cont.

8 Measured value P and calculated value S are compared, and the smaller value is displayed.

Reference Ranges
Line Voltage
Line Frequency
Waveshape

Ambient Temperature
Atmospheric Humidity
Load Resistors

1156/230V +0.2%

50/60 Hz £0.1%

sine (deviation between effective and
rectified value < 0.5%)

+23°C+2K

50% relative +5%

linear

Nominal Ranges of Use
Line Voltage

Line Frequency

Line Voltage Waveshape
Temperature

103.5V...126.5Vor207V ... 253V
50 Hz or 60 Hz

sine

0°C ... +50°C

GMC-| Gossen-Metrawatt GmbH
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Influencing Quantities and Influence Error

Influencing Quantity / Designation | Influence Error
Sphere of Influence per + ... % of Measured Value
DIN VDE 0404

Position Change E1 —
Change in Test Setup Supply Power E2 2.5

. Specified influence error applies per
Temperature Fluctuation 10 K change in temperature:

° ° = 1in case of PE measurement
0...21°Cand 25 ... 40 °C -
0.5 for all other measuring ranges

Current at Device Under Test E4 2.5
Low-Frequency Magnetic Fields E5 2.5
Impedance at Device Under Test E6 25
Capacitance, Insulation Measurement E7 2.5

Waveshape of Measured Current

49 ...51Hz

45 ...100 Hz

2 for capacitive load (for equivalent
£8 leakage current)

1 (for contact current)
2.5 for all other measuring ranges

Ambient Conditions
Storage Temperature

Operating Temperature

Accuracy Range
Relative Humidity
Elevation
Deployment

Power Supply

Line Voltage

Line Frequency

Power Consumption
for 10 A test current
for 25 A test current

-20°C...+60°C
-10°C..+50°C
0°C..+50°C

max. 75%, no condensation allowed

max. 2000 m

indoors, outdoors: only under specified ambient
conditions

1085V ... 126.5Vor207 V... 253V
50 Hz or 60 Hz

approx. 30 VA

approx. 95 VA, test duration max. 70 s
approx. 180 VA, test duration max. 70 s

for function test

RS 232 Data Interface
Type

Format

Connector

Electrical Safety
Safety Class
Nominal Voltage
Test Voltage
Measuring Category
Contamination Level
Safety Shutdown

continuous max. 3600 VA,
power is conducted through the instrument only,
switching capacity < 16 A

RS 232C, serial, per DIN 19241
9600, N, 8, 1
9-pin subminiature socket connector

| per IEC 61010-1/EN 61010-1/VDE 0411-1
115/230 V

3.7 kV, 50 Hz

250 V CAT I

2

for residual current at

device under test > 25 mA,
disconnecting time < 100 ms
probe current > 10 mA, < 1 ms

Electromagnetic Compatibility

Product Standard DIN EN 61326:2002
Interference Emission Class
EN 55022 B
Interference Inmunity | Test value Feature
EN 61000-4-2 Contact/atmosph. - 4 KV/8 kV | A
EN 61000-4-3 10 V/m C
EN 61000-4-4 Mains connection - 2kvV | B
EN 61000-4-5 Mains connection - 1kV | A
EN 61000-4-6 Mains connection - 3 V A
EN 61000-4-11 0.5 period / 100% A
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Mechanical Design

High-Voltage Test
(Prerequisite: Feature FO2 or SECUTEST SIlI+ | ..H)

Transducer

Nominal Voltage, AC Uy.. adjustable in 10 V steps
in 100 V steps

Open-Circuit Voltage, DC Uo

0.5 ... 0.99 KV
1. 40KV
(U -1.5)-1.011) + 60V

Intrinsic Error, Uo Uo

+1.5%

Nominal Current per DIN VDE 0104
Short-Circuit Current discharge current
Resistance to Interference

Voltage

<3.5mADC

| >5Aat6KY

none

Test Duration

as long as START key is pressed (max. 60 sec.)

Measuring
Measuring Range Display Range Intrinsic Error, Uo
0 ... Uomax 0.000 ... >10.00 kv DC +1.5%

Display multiple dot matrix display, 128 x 128 pixels
Dimensions test instruments without high-voltage module:
LXWxH: 292 mm x 138 mm x 243 mm
test instruments with high-voltage module:
LxXWxH: 292 mm x 138 mm x 300 mm
Weight standard test instrument: approx. 4.5 kg
instrument with HV test: approx. 5.24 kg
instrument with 25 A PE test:  approx. 5.5 kg
instr. with 25 A PE & HV test:  approx. 5.9 kg
Protection housing: IP 40
terminals: IP 20 per
DIN VDE 0470, part 1/EN 60529
Extract from table on the meaning of IP codes
IP XY Protection against AP XY Protection against the
[\ st digit X) foreign object entry (2" digit Y) penetration of water
0 not protected 0 not protected
1 >50.0mm & 1 vertically falling drops
2 >125mm @ 2 vertically falling drops with
enclosure tilted 15°
3 >2.5mmJ 3 spraying water
4 >1.0mm g 4 splashing water

Maximum Test Voltage
SC I DUTs
SC Il DUTs

1.5kV
4 kV

* devices with protective conductor terminal

GMC-| Gossen-Metrawatt GmbH
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20 RS 232 Interface
Jack RS232 is provided for the connection of the following instruments:
e (P)SI module (accessory),
which can be inserted into the lid of the tester
e PC
e Barcode scanner of the following type:
B3261 with RS232 interface (article number: GTZ3261000R0001)
Z720A with RS232 interface (article number: Z720A)

or RFID scanner of the following type:
Z751F with bluetooth connection (article number: Z751F)
Z751G with RS232 interface (article number: Z751G)

20.1 Transmission of Measurement Results to the (P)SI module

Test results — except for results from individual measurements (selector
switch in MENU position) and the function test — can be transmitted from
the test instrument to the (P)SI module, where they can be stored and
printed out in the form of measuring, test and statistics reports at any
time.

20.2 PC Connection

Connection to an IBM compatible PC is also possible. The PC is
connected to the interface at the test instrument, or to the interface
port at a previously installed (P)SI module.

20.2.1Software Evaluation of Measurement Results

Convenient software programs such as PC.doc-WORD™/EXCEL™,
PC.doc-ACCESS™ or PS8 allow for easy preparation of measuring and
test reports, as well as archiving of measured data.

20.2.2Instrument Control via Interface Commands

All key functions included with the test instrument can be simulated
with the help of interface protocols, and the following parameters can be
queried:

¢ Type of measurement and measuring range
e Test setup

e Measurement sequence progress

e Detailed measuring results

60

20.3 Interface Definition and Protocol

The interface included with the test instrument is in compliance
with the RS 232 standard.

Technical Data:

Baud Rate 9600 baud, permanently set
Character Length 8 bits

Parity none

Stop Bits 1

Data Protocol per DIN 19244

X_ON / X_OFF protocol
Connector Pin Assignments, 9-Pin Subminiature Socket Connector:

: External in + (for internal use only)

: TXD (transmitter output)

RXD (receiver input)

: External in +

: GROUND

+5V

(500 mA output, for barcode scanner only)
:Extin-

: Control output

9: +9 V (for (P)SI module only)

O UA N =

o

[ Note

A detailed description of the interface protocole is available on
our website www.gossenmetrawatt.com.
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21 Appendix

21.1 Evaluation of Measured Values for Individual Measurements
as well as for Calculated Quantities

In order to assure that the limit values for the individual measurements
are always observed, device measuring error must be taken into
consideration.

The table in the appendix allows for calculation of the required minimum
display value for each respective measurement which must appear at the
instrument in consideration of measuring error (under nominal conditions
of use), in order to assure that the required limit value is not fallen short of
(DIN VDE 0413, part 1). Intermediate values can be interpolated.

Measuring Error for Test Sequences

The test instrument takes respective measuring error into consideration
during automatic test sequences, and corrected results are entered into
the test report, as long as this function has been activated in the setup
menu under “include service error”.

Omitting the Protective Conductor Test in the Case of Fully Insulated Devices

You are testing a fully insulated safety class | device (e. g. screen, sub-
mersible pump, etc.), which is not equipped with an external protective
conductor contact.

The decision as to the necessity of a protective conductor test in this case is
to be taken by a qualified electrician who should also assume responsibility.
You can omit the protective conductor test by pressing the key M as
soon as the following instruction is shown: ,Please connect the probe
with the protective conductor of the DUT".

Tables for the calculation of minimum display values for insulation
resistance and maximum display values for protective conductor resis-
tance, equivalent leakage current, probe current and residual current in
consideration of device measuring error:

5.000 5.350 0.600 0.560

7.000 7.450 0.700 0.655

10.00 10.60 or 125 1) 0.800 0.750

20.00 23.00 0.900 0.845

75.00 83.50 1.000 0.940

1.100 1.035

1 Depending upon resolution
Iy mA Iprobe MA AlmA
Limit Value Di’;";’;;‘\;'a'}’u o | LimitValue Di’,‘s";’:;“\;'a']‘u o | LimitValue Di’:";x;;“\;'a'}’u .

1.00 0.85 0.100 0.085 0.25 0.12
3.50 3.23 0.250 0.227 0.50 0.35
7.00 6.55 0.500 0.465 1.00 0.80
10.00 9.40 1.000 0.940 2.00 1.70
15.00 14.15 2.000 1.890 3.50 3.05
20.00 18.90 3.500 3.315 5.00 4.40
7.00 6.20
10.00 8.90
15.00 13.40
20.00 17.90
25.00 22.40

Rins MC2 Rpg ©
Limit Value Dig’g::;‘”\‘,';'l‘u . Limit Value DI"S";’;;“‘;';L .
0.100 0115 0.100 0.085
0.250 0273 0.200 0.180
0.500 0535 0.300 0275
1.000 1060 0.400 0370
2,000 2200 0.500 0.465

21.2 Evaluation of Measured Values during Equivalent Leakage Current
Measurement (Automatic Test Sequence According to Standard)

During equivalent leakage current measurement, L and N are intercon-

nected whereupon a test voltage of 230 V is applied between LN and PE

and the leakage current is measured. Thus the most adverse case (N in-

terrupted) is being tested.

As a rule, this results in at least double the value of the direct leakage cur-

rent measurement (since all discharge capacitors are placed in parallel).

If frequency converters are used in addition to that, it is no longer possible

to compare the measured values between direct leakage current and

equivalent leakage current method. In this case, we recommend conduct-

ing individual measurements in accordance with the residual current

method.

GMC-| Gossen-Metrawatt GmbH

61



21.3 Index

A

AbSeNce of VOIAGE ....covvvvieeeeeeeceec 7
Acst Sig, Meas ....... 17
Acst Sig, SEq ..vvveveiiiii 17

Alternating / Direct Voltage UAC/DC
Ambient Conditions

ADD DI s
Auto (Test) Method .
AULO ClaSS PSI ...
AUO R-PE .o
AUTOMOTE .o e
AULOSTOTE ...

C

Calibration ... 64
ClasSIfICAtIoN ...ovvvvreveeeeeieesee e 14, 34
Combined TESHNG ....vvvvvveeieircieese e 38
Configuring Device Parameters ......... . 13,17
Configuring Measurement Parameters .13
Connecting the Device Under Test ..........cccocvvevrvnnnas 16
Contact CUITENT ......vvvevcecccc e 7,16
Contact ProbIemsS .......cccovviiieriecieeieei e 2
Contrast Adjustment ... 12
D

Data SECUMY ©.vovvvvvvevcecccee e 3
Device Leakage Current ............. L7
Differential Current Measurement ..........c.ccccoevvieininae 7
DireCt Print-0ut .....ovoveviveicceccc e 17
E

Earth Fault ......cooooviiecccce e 17
Earth Leakage Current .... 7,25
Electrical Safety ......c.ovoveviiiiiicccceeee 58
62

Electromagnetic Compatibility ...........cccovvririiiiirinnnns 58
Equivalent Device Leakage Current ................. 7,21,22
Equivalent Leakage Current ...........ccccecevevevviviiniverenenns 7
Equivalent Patient Leakage Current ................. 7,21,22
EXtension Cables ..........ccocveviiviiineiiieeeeenas 42
F

Finger Contact .........ccccoeeviviiiiiiiceeccce

Firmwareversion ..........ccocecereririiniererseeieneieeeeeens
First Measured Values ..
Frequency Response . ..
FUNCHON TEST v

H

High-Voltage Test ......cccoovvrviiiiiiiiiiiinas 7,16, 23
Housing Leakage Current .
HV TESE o

HV Test DUration ........cccecvrervvivivneeeeeceieeesens 34
|

ILC ...

lllumination .
INCl. SENVICE EITOr .vvvvvvceieiiecee s 17
Influencing Quantities and Influence Error ................ 58
Insulation Resistance ...........ccoovvivivennns 7,19
Insulation Resistance Limit Values ...........cccocovvvevennes 20
Interface ....ocoovvvveeeiii .60
ITNEIWOTK oo 17
L

LIMIEVAIUES oo 17

M

Mains ConNection Errors ........ooovvvevvvvieiininiinnas 11
Mains Polarity Reversal ..

Mains Power QOutlet . .10
Mains Wait ............. 17,34
Manual SEQUENCE .......cvvveriieiirnieie e 34
Measurements With ACCESSOMES ...........cveeiiiinnns 28
Measuring Error
Measuring Protective Conductor Resistance .............. 18
Mechanical DESIGN .........coviviiiiiieisiieeeeinnas 59
Multimeter FUNCHONS ©.......ocvviiiiicicceeeii 27
N
NO [-HL FOr SC I oo 34
Nominal Ranges of USE .........ccccovvvvveveviviieiiiiias 57
0
ONliNE HEID oo 12
Option
ELT adapter ..o 42
Liste méglicher Optionen ...........ccvevevevvvvierinnns 8
P
Patient Auxiliary Current .........cccocoevvvveveverinnnn, 7,25,34
Patient Leakage CUITeNnt ..........cccoveveveviivieiiins 7,25
Periodic TEStNG ..vvvvvvecicee e 6
Power Supply .......... 58
Probe Voltage Uprobe ............. 27
Protective Conductor Resistance .............ccccvvvvriivinnas 7
R
Reference RAaNGES ......oovvverviiieises e 57
Reference Voltage ...........cccccveviviiiivcvcvcvinennn, 17,50, 52
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REPOMS . 17
Residual Current ...........
Residual Current Method ...........cccceeiveviiiiicieccins 7
Resistance R ................. .
R-ISO AWT-SL o
RAISO LN-SL oo
R-PEAC>10A.
R-PEWIth CliD +.vveveeeieiicececcccees e

)

Safety Class | DBVICES .......cvvvvreririirieieiieiecieiias
Safety Class Il Devices ...
Safety Class Ill Devices ......

Saving Settings to MemOry .......c.cccovvvvvverniriiceeine 13
SCHTTUV e
SErvice .....ovveuias
Setting Limit Values ...
Setting of Time and Date
Short-CirCUit TESE ..o
Single Fault ..o
Single Fault Conditions ..
SOCKEt AAPLET ..vvieivceeeccc e

T
Test CONAILIONS ....v.vvvvevreeiieeeeeceee e 52
Test Current ...
Test Sequence
TESETIME v

Testing after REpairs ..........ccccoevveveviriiiicceecis 6
Type B Application Parts ...
Type BF Application Parts ..
Type CF Application Parts ..
TYPE TESES v 6

v

Visual INSPECHION ....ovveieicececee e 34

z

Zero Balancing
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22 Maintenance - Calibration

Housing Maintenance

No special maintenance is required for the housing. Keep outside
surfaces clean. Use a slightly dampened cloth for cleaning. Avoid the
use of cleansers, abrasives or solvents.

Calibration

According to the new DIN VDE 0702:2004-06 standard the following ap-
plies as from 1/6/2004:

+,Measuring instruments used for periodic testing must be inspected and
calibrated at regular intervals.”

Please contact us to fix an appointment for the inspection and calibration
of your test instruments: GMC-| Gossen-Metrawatt GmbH Calibration
Center, Phone +49 911 8602-256, address see below.

Device Return and Environmentally Compatible Disposal

The test instrument is a category 9 product (monitoring and control instru-
ment) in accordance with ElektroG (German Electrical and Electronic De-
vice Law). This device is not subject to the RoHS directive.

with the symbol shown to the right per DIN EN 50419 . ﬁ
These devices may not be disposed with the trash.

We identify our electrical and electronic devices (as of August
2005) in accordance with WEEE 2002/96/EG and ElektroG

Please contact our service department regarding the return of old de-
vices, address see chapter 23.
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23  Repair and Replacement Parts Service
DKD Calibration Lab* and Rental Instrument Service
If service is required please contact:

GMC-I Gossen-Metrawatt GmbH

Service-Center

Thomas-Mann-Strasse 20

90471 Nurnberg - Germany

Phone +49 911 8602-0

Fax +49 911 8602-253

E-Mail service@gossenmetrawatt.com
This address is only valid in Germany.
Please contact our representatives or subsidiaries for service in other
countries.

* DD Calibration Laboratory for Electrical Quantities
DKD - K — 19701 accredited per DIN EN ISO/IEC 17025:2005
Accredited measured quantities: direct voltage, direct current values,
DC resistance, alternating voltage, alternating current values, AC active power,
AC apparent power, DC power, capacitance, frequency and temperature

Competent Partner

GMC-I Gossen-Metrawatt GmbH is certified in accordance with

DIN EN ISO 9001:2000.

Our DKD calibration laboratory is accredited by the Physikalisch Tech-
nische Bundesanstalt (German Federal Institute of Physics and Metrology)
and the Deutscher Kalibrierdienst (German Calibration Service) in accor-
dance with DIN EN ISO/IEC 17025 by under registration number DKD-K-
19701.

We offer a complete range of expertise in the field of metrology: from test
reports and proprietary calibration certificates right on up to DKD calibration
certificates.

Our spectrum of offerings is rounded out with free test equipment manage-
ment.

An on-site DKD calibration station is an integral part of our service depart-
ment. If errors are discovered during calibration, our specialized personnel
are capable of completing repairs using original replacement parts.

As a full service calibration laboratory, we can calibrate instruments from
other manufacturers as well.

GMC-| Gossen-Metrawatt GmbH



24 Product Support
If support is required please contact:

GMC-I Gossen-Metrawatt GmbH
Product Support Hotline

Phone +49 911 8602-0

Fax +49 911 8602-709

E-Mail support@gossenmetrawatt.com

GMC-| Gossen-Metrawatt GmbH
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