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Quality for industry, trade and service

innovative developments and consistent manufacturing quality

Innovative developments and consistent manufacturing quality are the basis for the excellent international reputation

of BENNING products. Their design and implementation are based on the requirements of professional users.

The appliance testers BENNING ST 760+ /

ST 755+ / ST 725 / ST 710 allow safe and time-
saving safety and periodic testing of electrical
appliances in compliance with the standards

EN 50678, EN 50699, IEC 62353 and IEC 60974-4.
The BENNING Test Equipment Cloud (BTEC) is the
new and innovative cloud solution for testing
portable electrical equipment. Measuring adapters,
such as the BENNING MA EV 1, BENNING MA 4
support standard-compliant testing.

Installation testers and insulation instruments
The installation testers BENNINGIT IT 130 /

IT 115 /IT 105 and the insulation instruments
BENNING IT 101 / IT 100 are intended for safety
testing of low-voltage electrical installations
according to the standard IEC/EN 60364. The
BENNING CM E1 earth measuring clamp is
intended for quick and safe measurements without
using rods.

Measuring devices for photovoltaics

BENNING offers a range of measuring devices

and accessories for commissioning tests, periodic
testing and performance assessment of grid-
connected PV systems in compliance with the
standards IEC 62446 and IEC 61829. (BENNING
PV1-1+/PV2/PV 3/SUN 2/ SOLAR Manager).
The measuring instruments BENNING CM 10-PV
and BENNING MM 10-PV allow making precise
and safe measurements on PV systems with 1500 V
technology.

Thermal imaging camera

The convenient thermal imaging camera BENNING
TC 30 is intended for a wide range of applications. It
allows making thermal images, optical images and
video recordings.

Voltage, continuity and phase sequence testers
The DUSPOL® and DUTEST® product range is
intended for voltage, phase, polarity, phase
sequence, continuity and semiconductor testing.
Socket testers and non-contact phase, phase
sequence and magnetic field testers complete the
range of testers on offer.

Digital multimeters and digital current clamps
The product range offers the ideal solution for all
requirements and applications. We manufacture both
devices using the conventional averaging measuring
method (RMS) and the TRUE RMS measuring method
up to the highest measuring category CAT IV. For
precise and safe measurements on PV systems with
1500 V technology and for all demanding measuring
tasks, measuring instruments with data logger, Blue-
tooth®, PC software and app are also available.

Laser distance meters

The precise and multifunctional laser distance me-
ters BENNING LD 60 and BENNING LD 40 make the
measurement of rooms and halls a matter of min-
utes. In addition, the little helpers offer a multitude of
other useful functions.
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New Products

discover the following innovations in this catalogue

BTEC - BENNING Test Equipment Cloud

btec-info.benning.de page 8

BENNING MA EV 1

item no.: 044164 pages 9, 15 and 16

Rethinking the world of testing — well-structured, efficient and future-proof.
Take advantage of the many benefits of BTEC for your appliance testing.
You will find customised cloud packages on our website.

BENNING PV 1-1+

item no.: 05042101 page 26

Measuring adapter for testing EV charging cables (Mode 2, Mode 3) and wall boxes.

BENNING TC 30

item no.: 050530 pages 31 - 32

PV installation tester for testing grid-connected
PV systems in compliance with EN 62446.

A plus in compatibility with state-of-the-art

PV modules, reliability and ease of use.

BENNING MM 2-1/2-2/2-3

item no.: 044691, 044692, 044693 page 46

Pocket-size thermal imaging camera for easy identification of hot and cold spots.
With 16 GB memory for images and videos, WLAN, PC software and app*.

BENNING LD 40, LD 60

item no.: 050500, 050501 pages 59 - 60

The new entry-level class of professional measuring equipment TRUE RMS digital
multimeter series with an excellent price/performance ratio

* App in preparation

Compact and multifunctional laser distance meters.
Measuring range up to 40 m/ 60 m. With various measuring functions.



BENNING

Appliance Tester - testing of electrical and medical electrical device

PRCDs and arc welding equipment

Modern, powerful testing devices
organize entire test procedures.

Intuitive software creates test reports,
overviews and statistics.

WLAN, LAN, Bluetooth®, USB interfaces
enable updates and the integration of I/0
devices.

BTEC — BENNING Test
Equipment Cloud. Data
transfer and updating from
the tester directly to the
cloud.

Workshops with expert speakers and applica-
tion specialists help with professional testing

and refresh expert knowledge.
Measuring adapters for testing three-

phase equipment, EV charging cables
(Mode 2, Mode 3) and wall boxes.
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ST 760+

Appliance Tester

Professional, convenien
individual & JUICK

EN 50699

EN 60974-4

e 7“ color touchscreen
e jnnovative additional functions o

e Smart menu with device templates and -
favourites keys

¢ auto-ID, automatic incrementation of
the identification number

e integration of a label printer with
barcode printing

e delivery including calibration certificate ' ! _ fy



Appliance Tester

BENNING

testing of electrical appliances, medical electrical devices and welding equipment

BENNING ST 760+ and ST 755+
Testing according to

e EN 50678 for electrical appliances after repair

e EN 50699 for recurrent test of electrical appliances
e |[EC 62353 for medical electrical devices

e |[EC 60974-4 for welding equipment (only ST 760+)

BENNING ST 760+ - standard-compliant testing
of arc welding equipment

e measuring the crest value and TRUE RMS value of open-circuit voltage
and contact current of the welding circuit

e testing the functionality of three-phase welding equipment via optional

BENNING MA 4 (page 9) or BENNING MA 2-16 measuring adapter (page 14).

e scope of services of the BENNING ST 755+

BENNING ST 760+ (050334)
BENNING ST 755+ (050332)

BENNING ST 760+ (version CH):
10228221
BENNING ST 755+ (version CH):
10228220

In German, English, French
and Dutch

Appliance Tester

BENNING ST 760+
7" capacitive color touchscreen
0.5Q-10Q (> 600 mA + 10 A test current)
0.1 MQ - 100 MQ (100 V - 1000 V test voltage)
0.03 mA - 25 mA (differential, direct, alternative)

BENNING ST 755+
display

protective conductor resistance (RpE)
insulation resistance (Rinsu)
protective conductor current (lpe)

contact current (Icont) 0.03 mA - 25 mA (differential, direct, alternative)
testing of electrical appliances o o

testing of PRCD types o o

testing of medical electrical devices . .

testing of welding equipment o -
voltage/current 1V-360V/0.1A-16A

effective power/apparent power 20 W - 2300 W

interfaces W-LAN, LAN, Bluetooth®, 4 x USB, Mini-USB
dimensions/weight 405 x 330 x 165 mm/ca. 6.0 kg
tester in case (IP 67), set of measuring leads/alligator
scope of delivery clips, 2-pin test cable, appliance cable, SD card,
calibration certificate
item no. 050334 050332

Measuring range indications refer to ranges from

See page 14 for further accessories highest resolution to the final measuring range value

Features

o testing of PRCDs of types S, S+, K, 2-pin/3-pin and of RCDs type AC, A, F, B,
B+ in mobile power distributions

e testing of arc welding equipment (only ST 760+)
e standard, enhanced and customer-specific visual inspections
e management of customers and equipment in databases

e creation of individual test procedures and intervals
(time-dynamically optimized)

e Smart menu for quick creation of new devices (QuickTest), up to 24 templates
per standard, auto-ID, favourites menu for frequently used levels

 low operating costs, free updates via WLAN, LAN, USB

e multiple measurements (e. g. Rpe test repetitions) and other functions can
be enabled by “On/0ff sliders”

e touchscreen can be mirrored on PC or tablet
e external test data access to network-connected appliance testers
e powerful switching relays (80 A) are designed for a long service life

Supplementary scope of
services of the SETs

Database management (depending on the SET version)

or

BTEC Starter Package Smart (valid for 1 year) PC Software PC-WIN ST 750-760

(10238428) (047002)
In German and English In German, English, French
and Dutch
i =4

Barcode scanner Barcode labels Test badges
(009369) (756301) (756212)
SET offer [

BENNING ST 760+ BTEC SET BENNING ST 755+ BTEC SET

appliance tester BENNING ST 760+ BENNING ST 755+

database management BTEC Starter Package Smart, one year

1D USB barcode scanner, barcode labels (1000 pieces)

additional accessories test badget ,next test“ (300 pieces)

item no. 10238250 10238249
TIP! BENNING ST 760+ SET BENNING ST 755+ SET
appliance tester BENNING ST 760+ BENNING ST 755+

PC software BENNING PC-Win ST 750-760

1D USB barcode scanner, barcode labels (1000 pieces)
test badget ,next test“ (300 pieces)

050335 050333

database management
additional accessories

item no.

Optional accessories

item no.
1D USB barcode scanner for 1D barcodes 009369
barcode labels with consgcutive numeric representation (1000 pieces), 756301
further number ranges available up to set 10 (756310)
test badges ,next test“ (300 pieces) 756212



Database management

BENNING Test Equipment Cloud (BTEG) as well as professional PC software

BENNING Test Equipment Cloud (BTEC) L2
Rethinking the world of testing

The BENNING Test Equipment Cloud (BTEC) is the new and innovative cloud
solution for testing portable electrical equipment.

The testing of electrical equipment has become increasingly important in
recent years. The increasing number of tests to be carried out involves
enormous efforts for those responsible.

With the BENNING Test Equipment Cloud (BTEC), a corresponding platform is
now available that can be used to streamline testing processes. Previously
necessary workflows are optimised, administrative processes are significantly
simplified and the overall process thus becomes much more efficient.

e manages all your testing activities

e provides structuring for your testing tasks
e optimises data management

o flexible and future-proof

e efficient, uncomplicated and quick

In German and English

Customised cloud packages

With our BENNING Test Equipment Cloud, we offer you a suitable service
package for all kinds of requirements. The BTEC scope of services differs in
the number of users that can be licensed, the test samples to be tested and
the size of the available storage capacity. This enables us to offer the opti-
mum price/performance package for any requirements — you simply choose
the scope of services that suits you best!

For further information, please refer to btec-info.benning.de or use the
following QR codes:

btec-info.benning.de 10 good reasons

BENNING PC-Win ST 750-760

Database software for documentation and management
e management, documentation and evaluation of test results

e explicit database structure with customer, department and test sample ID
e database merging for tests with several appliance testers

e creation of individual test procedures and visual inspections

e integrated “ReportDesigner” enables report layout adjustments

e import of test sample databases from external systems via MS Excel®

e direct conversion of SDF databases of the BENNING ST 750 A

e database export function including all attributes and results

e free software updates per download

e search function for appliance testers integrated in the network with
memory access

¢ remote control of appliance testers via MS Cerhost®

PC software PC-WIN ST 750-760
(047002)

I
i

In German, English, French and Dutch

I

Database management

item no.
PC software BENNING PC-Win ST 750-760 047002
BTEC Starter Package Smart (valid for 1 year) 10238248

See page 14 for further accessories



Measuring adapter for EV charging cables and wall boxes BENNING
active measuring adapters for three-phase equipment up to 32 A CEE

BENNING MA EV 1 G0 BENNING MA 4

Measuring adapter for EV charging cables Active Measuring Adapter up to 32 A
(Mode 2, Mode 3) and wall boxes o suitable for equipment with CEE connection

e testing of EV charging cables of Mode 2 (emergency charging cable) and o rotary switch positions “Cable” and “Function” with self-test

Mode 3 in combination with appliance tester BENNING ST 755+/760+ in T B y
compliance with EN 50678 and EN 50699 o complies with I[EC/EN 61010-1 and EN 61557-16

e testing of wall boxes in combination with installation tester BENNING IT 130 ) ) ] )
in compliance with IEC 60364 (further information on page 18) * protective conductor and insulation resistance

o alternative leakage current, differential current and direct protective
conductor current

e cable test, functional test and phase sequence test
o testing of PRCDs and arc welding equipment

e supports the following tests/measurements:

e vehicle simulation (CP status) and simulation of the current-carrying
capacity of the charging cable (PP status)

e error simulation: diode short, CP signal short and PE open
e LED indicators for mains side (L1/L2/L3-N) and vehicle side (L1/L2/L3-N)

e mini-USB interface for data exchange with appliance tester and firmware
update

e further information on pages 15, 16

Measuring adapter MAEV 1 Measuring adapter wall box testing Measuring adapter MA 4
(044164) (10236543) (active/passive) (044162)

o for tests in combination with appliance testers

available as

of Q3/2024 e current carrying capacity up to 32

Mains connection cable
to the MA 4
(044163)

®

Measuring adapter for EV charging cables, wall boxes Active measuring adapter up to 32 A

item no. item no.
measuring adapter BENNING MA EV 1 measuring adapter BENNING MA 4
connector to infrastructure side: (16 A + 32 A CEE 5-pin, 16 A CEE 3-pin) suitable for all appliance testers
type 2, CEE (16 A, 5-pin), shock-proof socket and 4 mm safety jacks (except BENNING ST 710) and third-party devices which actively connect a mains 044162
(L1/L2/L3, N, PE, PP, CP) voltage of 230V, leakage current measurement active/ passive, 32 A CEE mains
connector to vehicle side: connection cable
type 2 and 4 mm safety jacks (L1/L2/L3, N, PE, PP, CP) 044164
power supply: 16 A mains connection cable with shock-proof plug (L = 1.5 m), 16 A 16 A mains connection cable to the BENNING MA 4 044163
CEE (5-pin) mains connection cable (L = 2 m) 16 A/ 400 V CEE plug - 32 A/ 400 V CEE coupling, length: 1 m
scope of delivery:
. . - 16 A fuses for BENNING MA 4
D) e e 190 har s s il Cun o eaizsie il packaging unit 10 pieces, slow-acting (T), rated current 16 A, rated voltage 500 V, 749764

USB cable, calibration certificate dimensions 6.3 x 32 mm

measuring adapter wall box testing
Type 2 connector, continuous PP cable to simulate the current-carrying capacity of

the charging cable, length: 2 m. For testing wall boxes in combination with measuring HZEEEY
adapter BENNING MA EV 1 and installation tester BENNING IT 130 (see page 18).

044143
other compatible measuring adapters for BENNING MA EV 1 044144
for testing charging cables of Mode 2 (see page 14)

044163

See page 14 for further accessories



Passive measuring adapters for single-phase and three-phase equipment up to 32 A

leakage current, fault current and load current measurements by means of leakage current clamp

BENNING MA 3 measuring adapter

e easy to use for efficient and quick testing

e connection for equipment with CEE connector

e suitable for all appliance testers (except BENNING ST 710)
e test functions in combination with appliance testers:

e protective conductor resistance and insulating resistance
e functional test and phase sequence test of CEE cables

e alternative leakage current measurements

BENNING triple CEE measuring adapter
e connection for equipment with CEE connector
e suitable for all common appliance testers
e test functions in combination with appliance testers:
e protective conductor resistance and insulating resistance

e alternative leakage current measurements

Measuring adapter MA 3
(passive) (044159)

Triple CEE measuring adapter
(passive) (044147)

Optional accessories

item no.
measuring adapter BENNING MA 3
(16 A CEE 3-pin, 16 A/32 A CEE 5-pin) for testing CEE extension cables (Reg, Rinsu, Ipe/
Icont, functional test and phase sequence test) and single-/ three-phase loads (pas- 044159

sive). Suitable for BENNING appliance testers and third-party devices
which actively connect a mains voltage of 230V, only passive leakage current
measurement.

triple CEE measuring adapter
16 A 3-pin, 16 A/32 A 5-pin for passive testing of three-phase loads (Reg, Rinsu, IPe/lcont 044147
(alternative leakage current measurement method)

See page 14 for further accessories

BENNING CM 9-1
TRUE RMS Leakage Current Clamp

When using passive test adapters for testing an additional active leakage/fault
current measurement may be required. For this, current clamps with a suitable
filter and low resolution can be used.

e |eakage/fault current measurement from 0.001 mA AC (1 pA AC)
e preset filter (1 kHz) for appliance testing

e connectable low-pass filter LPF (40 Hz to 70 Hz)

e |oad current measurement up to 60.00 A AC

e yoltage measurement: 0.01 V- 600.0 V AC/DC

e resistance measurement up to 600 kQ

e continuity test

Intermediate adapters are required for current measurement and for correct
contacting for differential current measurement, direct protective conductor
current measurement or load current measurement (see table below).

CM 9-1
(044682)

Measuring adapter (044131)
e.g. for CM 9-1

Measuring adapter (044127/044128)
e.g. for CM 9-1

Leakage Current Clamp and
suitable Measuring Adapter

item no.
TRUE RMS leakage current clamp BENNING CM 9-1
Ideal for supporting active leakage and fault current measurements during appliance 044682
testing. With multimeter functions. See page 54.
TRUE RMS leakage current clamp BENNING CM 9-2
Ideal for supporting active leakage and fault current measurements during appliance 044685
testing. With Bluetooth® function and app. See page 54.
measuring adapters with individual lines led through for current
measurements on CEE equipment
single-phase, shock-proof plug/coupling 044131
three-phase, 16 A/ 400 V CEE plug/ coupling 044127
three-phase, 32 A/ 400 V CEE plug/ coupling 044128



Test sample identification via barcode, QR code or RFID technology

BENNING

I/0 devices as useful accessories for rational testing

Barcode, QR code

Test sample identification via barcodes with corresponding scanners has
proven useful in daily use.

e 1D-USB barcode scanner for reading barcodes such as Code 39, Code 128, ...

e 1D/2D barcode scanner for barcodes and QR codes, Data Matrix codes, ...

e corded with USB interface

e cordless for connection to the Bluetooth® and radio interfaces of the
BENNING ST 760+ / ST 755+

e parcode labels with consecutive numbering on reels (reels of 1000 pieces),

further number ranges available

RFID technology

ideal in dirty and rough environments

© RFID reader (125 kHz/13.56 MHz) for reading the UID no.
* RFID tag, self-adhesive for attachment onto the housing
 RFID tag, tag-type for attachment by means of cable ties

1D USB scanner RFID reader with USB interface
(009369) (009372)

1D/2D USB scanner

(009373)

1D/2D cordless scanner
(009374)

RFID tag self-adhesive
(044156)

RFID tag tag-type
(044158)

(firgure similar)

Optional accessories

item no.
1D USB scanner for barcodes 009369
1D/2D USB scanner for barcodes and QR-/Data Matrix codes 009373
1D/2D cordless scanner for barcodes and QR-/Data Matrix codes 009374
barcode labels with consecutive numeric representation (1000 pieces), 756301
further number ranges available up to set 10 (756310)
multifrequency RFID reader with USB interface 009372
(125 kHz+13.56 MHz)
RFID tag self-adhesive (125 kHz) 100 tags, @ 18 mm 044156
RFID tag tag-type (125 kHz) 100 tags, 044158

I x w: 43 x 34 mm

See page 14 for further accessories

Funk
Radlo

Input keyboards support operation
Two keyboards are available for coupling to the BENNING ST 760+ / ST 755+
appliance testers.

e industrial keyboard with trackball and mouse buttons, compact design,
dustproof and splash-proof (USB)

e wireless keyboard with touchpad and mouse buttons (2.4 GHz radio trans
mission via USB dongle)

BENNING PT 2 - direct printing at the test object

The perfect solution for printing labels and test certificates rapidly on site, €. g.
for order or repair reports.

e portable direct thermal printer

e ideal for printing label and test records rapidly on site

® high printing speed

e data transmission via Bluetooth®

e compact dimensions (62 x 92 x 125 mm), with storage-battery mode

e delivery incl. one roll of labels and thermographic paper

Industrial keyboard (044154)
Wireless keyboard (044161)

Bluetooth® printer
PT 2 (10225404)

(figure similar)

Brush probe Rolls of labels for PT 2 Rolls of thermographic paper

(10217861) (10225408) for PT 2 (10225407)
s —— - -

item no.
industrial keyboard with USB interface 044154
wireless keyboard with USB receiver (2.4 GHz) 044161

printer BENNING PT 2 with Bluetooth®

incl. 6 V NiMH battery pack, power supply unit, belt clip, wall mounting kit, 1 roll of labels 10225404
and 1 roll of thermographic paper

rolls of labels for PT 2

8 rolls, 300 self-adhesive labels per roll, label size | x w: 37 x 52 mm, material: 10225408
polypropylene

rolls of thermographic paper for PT 2

20 rolls, roll length/width: 33 m/58 mm 10225407
rolls of thermographic paper for PT 1 044151
20 rolls, roll length/width: 13 m/58 mm

4 mm brush probe

for gentle contacting of accessible conductive parts, such as sensitive metal surfaces 10217861

and rotating/vibrating parts, e. g. drill chucks, orbital sanders, etc.



Appliance Tester in compliance with EN 50678, EN 50699

testing of electrical appliances under operating conditions

BENNING ST 725
Mains-operated and battery-operated Appliance
Tester for mobile testing of electrical devices

e testing in compliance with EN 50678 and EN 50699
e quick — testing within a few seconds
e all-in-one — appliance tester and RCD tester in one single device

e unique — testing of single-phase and three-phase devices under
operating conditions

Application

Testing of devices with mains voltage-dependent switching elements/
mains-supply units/relays such as controlled devices/tools, devices of
information and communication technology as well as of devices which
can be tested completely with mains voltage only. In mains operating
mode, the protective conductor current/contact current is measured
by means of the required differential current/direct measurement

method.

BEMNNING 5T 723

ST 725
050317: with socket of type CH

Appliance Tester

display
protective conductor resistance (Rre)
insulation resistance (Rinsu)

protective conductor current/
contact current by means of
- differential current

- alternative leakage current
- direct measurement method

line test

testing current of RCD

tripping time

protective conductor current of three-
phase test objects under operating
conditions (optional)

voltage
measured value memory
interfaces

Scope of delivery

BENNING ST 725
graphic display
0.05Q-20Q
0.1 MQ - 20 MQ (250 V/500 V DC)

0.25mA -20 mA
0.25mA -20 mA
0.1 mA-2mA

Reg, Rinsu, short—circuit test and
continuity test of phase conductor (L)
and neutral conductor (N)

30 mA + 150 mA
10 ms - 500 ms

0.25mA-10 mA

50V -270V
999 storage locations

mini USB for PC, PS/2 for printer BENNING PT 2

Measuring range indications refer to ranges from highest resolution to the final measuring range value

Features
e automatic testing procedure with “pass/fail” information

e limiting values preset in compliance with VDE standard

e storage locations for 999 test samples

e data transmission to the PC

e measured values support the creation of test certificates in MS Excel®
e keys for storing, calling and printing the measured values

e new, innovative online application BTEC (optional, page 8)

Measuring functions
e protective conductor resistance (200 mA pulsed testing current, max. 2 x 90 sec.)

e testing of RCDs with 30 mA with indication of tripping time

e mains operating mode: protective conductor current/contact current by means
of differential current/direct measurement method (max. 2 x 5 min.)

e hattery operating mode: protective conductor current/contact current by means
of alternative leakage current measurement method

e optional measuring adapters for passive/active testing of three-phase
appliances with CEE connector (page 14)

Measuring adapter MA 4

(active/passive)
(044162)

cates fO!
ices” are
ad free of
\|

ownload
h\e;: :N‘\lnw.henmn‘de.

Only in German and English

@ -

BTEC Starter Package Smart (valid for 1 year)
(10238428)

Measuring adapter MA 1-16 (044140),
MA 1-32 (044141) (active) only for ST 725

scope of delivery

BENNING ST 725

carrying case, test cable with alligator clip, mains connection cable,
appliance cable, batteries, mini USB data cable, download software

050316

scope of delivery

item no.

Optional accessories

item no.
measuring adapter BENNING MA 4 for active and passive testing of single-/three- 044162
phase loads (page 9)
measuring adapter for appliances with 3-pin/5-pin CEE connector
measuring adapter BENNING MA 1-16, 5-pin, active 044140

measuring adapter BENNING MA 1-32, 5-pin, active 044141

BTEC Starter Package Smart, valid for 1 year (page 8) 10238428
portable log printer BENNING PT 2

incl. serial PS/2 data cable Uy
roll of thermographic paper for PT 2 (20 pieces) 10225407
16 A fuses

packaging unit 10 pieces, fast-acting (F), rated current 16 A, breaking capacity 500 A, 10019440

rated voltage 250 V, dimensions 5 x 20 mm
See page 14 for further accessories



Appliance Tester in compliance with EN 50678, EN 50699

BENNING

mobile and network-independent testing of electrical appliances

BENNING ST 710

Battery-operated Appliance Tester for
mobile testing of electrical devices

e testing in compliance with EN 50678 and EN 50699
e gasy - operation by means of three keys

e quick - complete testing within 10 seconds

e mobile - testing can be made network-independently

Application

Safety-related testing of electrical devices/work equipment such as
e.g. electrical devices/tools with ON/OFF switch, motorized equipment,
lamps, cable reels, multiple distributors and household appliances. The
protective conductor current/contact current is measured by means of
the alternative leakage current measurement method.

ST710
050315: with socket of type CH

Appliance Tester

display
protective conductor resistance (Rre)
insulation resistance (Rinsu)

protective conductor current/contact
current by means of alternative leakage
current measurement method (lea)

line test

voltage
scope of delivery

item no.

Scope of delivery

BENNING ST 710
graphic display
0.05Q-20Q

0.1 MQ - 20 MQ (500 V DC)

0.1 mA-20 mA

Rpe, Rinsu, short—circuit test and
continuity test of phase conductor (L) and
neutral conductor (N)

50V-270V

carrying case, test cable with alligator
clip, appliance cable, batteries

050308

Measuring range indications refer to ranges from highest resolution to the final measuring range value

Features
e automatic testing procedure for devices of class |, class II/lll and line test

e testing of cable reels, multiple distributors and device connecting cables
with rubber connector

e measuring result with “pass/fail” information

e limiting values preset in compliance with VDE standard

e indication in case of incorrect operation and if the test sample is not switched on
o sufficient battery capacity for > 2500 test samples

e three-phase test objects can be tested by means of optional measuring adapter

Measuring functions

e protective conductor resistance with a testing current of 200 mA DC and
automatic polarity reversal

e insulating resistance with a testing voltage of 500 V DC

e protective conductor current and contact current by means of alternative
leakage current measurement method

e voltage measurement on external shock-proof socket (L-N, L-PE, N-PE)

CM 9-1
(044682)

Optional accessories

item no.
TRUE RMS leakage current clamp BENNING CM 9-1
For the measurement of differential current, protective conductor current and 044682
load current of single-phase and three-phase loads. With multimeter functions
(see page 10, 54)
TRUE RMS leakage current clamp BENNING CM 9-2
For the measurement of differential current, protective conductor current and load 044685
current of single-phase and three-phase loads. With Bluetooth® function and App
(see page 54).
measuring adapters for TRUE RMS leakage current clamps
single-phase, shock-proof plug/coupling 044131
three-phase, 16 A CEE-CEE, 5-pin 044127
three-phase, 32 A CEE-CEE, 5-pin 044128

See page 14 for further accessories



Accessories for Appliance Tester
safe — functional — indispensable

L ST 760+
Description Product data Item no. ST725 ST710
ST 755+

Measuring adapter for single-phase and three-phase loads

ReE, Rinsu, Ipe/IconT,

Charging cable of Mode 2/ wall box:

RCD 30 mAAC + 6 mA DC 044164 3
Charging cable of Mode 3: continuity,

short circuit and phase sequence

Measuring adapter BENNING MA EV 1

for EV charging cables (Mode 2, Mode 3) and wall boxes; vehicle,
cable and error simulation (diode short, CP short, PE open), CP
status (A, B, C, D), PP status (NC, 13 A, 20 A, 32 A, 63 A)

Measuring adapter BENNING MA 4

16 A + 32 A CEE 5-pin, 16 A CEE 3-pin (active and passive testing
of single-phase/three-phase loads and CEE extension cables),
testing of three-phase welding equipment, also suitable for third-
party devices that actively connect a mains voltage of 230 V

16 A mains connection cable .
Q 16 A/ 400 V/ CEE plug - 32 A/ 400 V CEE coupling, length: 1 m il e L B ° °

Ree, Rinsu, Ipe/IConT with alternative leakage, differential

and direct current measuring method Gl ¢ ¢

% Measuring adapter BENNING MA 3 Ree, Rinsu, Ipe/IconT (for three-phase loads only with
—~— 16 A/32 A CEE 5-pin, 16 A CEE (testing of CEE extensions cables alternative leakage current measurement method) 044159 N N
and passive testing 1-/3-phase loads, 16 A CEE 3-pin (active extension cables with functional test/phase sequence
< testing) test
Measuring adapter triple )
é‘ 16 A/32 A CEE 5-pin, 16 A CEE 3-pin (passive testing with iz 2 Ly Uy EAE 0 2 G EAZ6 044147 . . .
L1-L2-L3 bridged) current measurement method for three-phase loads

Measuring adapter for three-phase loads

Measuring adapter BENNING MA 2-16, 16 A CEE 5-pin
. ‘; (active testing under operating conditions or passive testing with ~ Ree, Rinsu, Ipe/Icont. by means of alternative leakage 044160 o

L1-L2-L3 bridged), testing of 3-phase welding equipment, current  current/differential current/direct measurement method

carrying capacity up to 16 A
Measuring adapter BENNING MA 1-16, 16 A CEE 5-pin ReE, IpE 044140 .
(active testing under operating conditions) by means of direct measurement method
Measuring adapter BENNING MA 1-32, 32 A CEE 5-pin ReE, IPE 044141 o
(active testing under operating conditions) by means of direct measurement method
Measuring adapter 16 A CEE 5-pin Ree, Rinsu, Ipe/Icon. by means of alternative leakage 044122 . . .
(passive testing with L1-L2-L3 bridged) current measurement method
Measuring adapter 32 A CEE 5-pin Ree, Rinsu, Ipe/Icont. by means of alternative leakage 044123 o o o
(passive testing with L1-L2-L3 bridged) current measurement method
Measuring adapter for single-phase loads
Measuring adapter 16 A CEE 3-pin ReE, Rinsu, Ipg, IconT. 044143 . . .
Measuring adapter 32 A CEE 3-pin ReE, Rinsu, IE, IconT. 044144 . o o
f Measuring adapter 4 mm stackable safety R s s e 044142 o o
\\ plug on shock-proof plug
Test cable / brush probe
; 5 m test cable (2-pin) with 4 mm test probe Ree, Rinsu, IconT. 10154024 o
2 m test cable (2-pin) with 4 mm test probe ReE, Rinsu, IconT. 10150829 o
4 mm brush probe for gentle contacting of accessible conductive 4 mm safety jack for connecting the test probe of the
S — parts, such as sensitive metal surfaces and rotating/vibrating parts, appliance tester, length: 185 mm, brush length/diameter: 10217861 o o o
e. g. drill chucks, orbital sanders, etc. 60 mm/20 mm
Toolbox
BENNING L-BOXX® 238 Innovative click system, can be integrated into all
from the Sortimo® system Sortimo® transport solutions, quick securing with lock,
’ S . ] o . 10236016 . .
dimensions: also possible with several L-BOXX®es, clearly organised
445 x 358 x 254 mm storage system, shock-resistant ABS housing.

* figure similar



1

Measuring adapter for EV charging cables and wall boxes

Measuring adapter
for EV charging cables and wall boxes

e testing of EV charging cables of Mode 2 (emergency charging
cable) and Mode 3 in combination with appliance tester
BENNING ST 755+/760+ in compliance with EN 50678 and
EN 50699

e testing of wall boxes in combination with installation tester
BENNING IT 130 in compliance with IEC 60364

e vehicle simulation (CP status) and simulation of the
current-carrying capacity of the charging cable .4
(PP status)

e functional test and error simulation via
diode short, CP signal short and PE open

e USB interface for data exchange with appliance
tester and firmware update

e |ED indicators for mains side and vehicle side



Standard-compliant testing of EV charging cables and wall boxes

in combination with appliance tester and installation tester

BENNING MAEV 1

Measuring adapter for EV charging cables, wall boxes

e testing of EV charging cables of Mode 3 and Mode 2 (emergency charging
cable) in combination with appliance tester BENNING ST 755+/760+ in
compliance with EN 50678 and EN 50699 via automated and individual
test procedures

e testing of wall boxes in combination with installation tester BENNING IT 130
in compliance with IEC 60364

e vehicle simulation (CP status) and cable simulation (PP status)

e functional test and error simulation

o LED indicators for mains side and vehicle side (L1/L2/L3-N)

e 4 mm safety jacks for L1/L2/L3/N/PE conductors and CP/PP signals

e USB interface for data exchange with appliance tester and firmware update

EV charging cable Mode 3
e measurement of Rre, Rinsu, current carrying capacity of the cable
e functional test for continuity, short-circuit, phase sequence of the conductors

Measuring adapter MA EV 1
(044164)

P

Measuring adapter

BENNING MA EV 1
type 2, CEE coupling (16 A, 400 V, 5-pin), shock-proof
socket (16 A, 230 V), 4 mm safety jacks (L1/L2/L3, N, PE,
PP and CP signal)
type 2, 4 mm safety jacks (L1/L2/L3, N, PE, PP and CP
signal)
mains connection cable (I = 1.5 m) with shock-proof
plug (16 A, 230 V) via test socket of the appliance tester,

connector to infrastructure side

connector to vehicle side

EERSEINEN mains connection cable (I = 2 m) with CEE plug (16 A,
400V, 5-pin), lithium-ion battery

interface mini USB (data and firmware update)

protection class IP 67 (dustproof/waterproof) with the case being closed

dimensions (I x w x h) / weight 410x 350 x 170 mm / 6.5 kg

item no. 044164

EV charging cable Mode 2 (emergency charging cable)

e measurement of Messung von RPE, RINSU (In/Out), IPE/ICONT (single-phase
and three-phase active)

o testing of the control and protection equipment:
tripping time/current (30 mA AC, 6 mA DC), simulation of PE errors on
infrastructure side (phase to PE, PE open), error simulation on vehicle side
(diode short, CP signal short, PE open) with measurement of switch-off
times in compliance with EN 61851-1

e functional test and measurement of the CP signal (duty cycle, amplitude,
frequency) for CP status A, B and C as well as the current-carrying capacity
(PP signal) of the cable

Wall boxes

o functional test via vehicle simulation CP status A, B, C, D and cable
simulation (PP status) via optional measuring adapter (10236543)

e error simulation on vehicle side: diode short, CP signal short, PE open

¢ 4 mm safety jacks for connecting the installation tester

Measuring adapter wall box testing (10236543)

Scope of delivery

BENNING MA EV 1

measuring adapter with the case, appliance cable on 4 mm stackable

ezl safety plug, mini USB cable, calibration certificate

Optional accessories

item no.
measuring adapter wall box testing
type 2-type 2 (5-pin), continuous PP cable to simulate the current-carrying 10236543
capacity of the charging cable via PP status of the BENNING MAEV 1,1 =2 m
measuring adapter CEE coupling (16 A, 230 V, 3-pin) on shock-proof plug
(16 A,230V) 044143
| = 0.6 m for testing charging cable of Mode 2
measuring adapter CEE coupling (32 A, 230 V, 3-pin) on shock-proof plug
(16 A, 230 V) 044144
I=0.6 m for testing charging cable of Mode 2
measuring adapter CEE coupling (16 A, 400 V, 5-pin) on shock-proof plug
(32 A, 400 V, 5-pin) 044163

I =1 m for testing charging cable of Mode 2



BENNING

Installation Tester - testing of stationary electrical installations
safety testing in compliance with the standard IEC 60364

BENNING installation testers allow easy operation and
excel due to clear functional and menu structures.

The BENNING IT 130/ IT 115 supports electricians in
evaluating the measured values.

Accessories for the BENNING IT 130 include a PC software
which is intended for logging and the creation of reports.
Up to 1800 measurements can be managed in a structure
comprising four levels.

The BENNING IT 105 meets all requirements for standard
installation tests and is popular with providers of facility
management and building service providers.

The low-impedance and insulating resistance instruments
BENNING IT 101 /IT 100 are used for troubleshooting and
fault analysis in electrical systems of any kind. It is often
used to equip service specialists in industrial and modern
automotive engineering.

-

Measuring the earth loop resistance by means of the BENNING
CM E1 without using rods is the ideal solution for measuring
earthing resistances in multiply earthed earthing systems.




TRUE RMS Installation Testers

testing of electrical systems in compliance with the standards

BENNING IT 130, IT 115 Additional functions BENNING IT 130

TRUE RMS Installation Testers * testing of universal current-sensitive RCDs of type B/B+ and type EV
Complete testing and efficient troubleshooting of electrical systems according to (charging equipment for electric vehicles), MI (mobile installations)
IEC 60364 with unambiguous “PASS”/“FAIL” indication by means of green/red LEDs

e measured value memory covering four levels (object/block/fuse/measuring
 measurement of the protective conductor line and of the equipotential bonding point) for up to 1800 measurements

line with a testing current of 200 mA, with null balance of the measuring leads
e measurement of the insulation resistance with testing voltages of 50 V, * bidirectional USB/ RS 232 interfaces

100V, 250V, 500 V and 1000 V e BENNING PC-Win IT 130-200 software included
e line impedance and loop impedance measurement (optional without tripping of

the RCD) with calculation of the shortcircuit current (PFC/PSC), sub-function: * including “Commander" probe tip with *TEST" and "MEM” keys as well as

bright LED measuring point illumination

voltage drop
* testing of RCDs with nominal fault currents of 10/30/100/300/500/1000 mAby  © connection for barcode scanner for identifying the measuring point and
means of measurement of contact voltage (without tripping), tripping time and renaming the storage location
tripping current (ramp tesf) e current measurement (TRUE RMS) by means of current clamp adapter
e yoltage measurement with frequency and phase sequence test (optional)
e earthing measurement by means of three-wire measuring method (optional o .
earthing kit e illumination measurement by means of lux sensor (optional)

e delivery includes calibration certificate

-._. ‘ IT130 IT115
| Tl | .
FRAE WALITE | 1

asrertndlilgee=——

# TRIUE RME Instadlation Tesfer

@S- " @2

TRUE RMS Installation Testers

BENNING IT 130 BENNING IT 115
display graphic display (illuminated)
low-impedance resistance (= 200 mA) / continuity (7 mA) 0.01 Q - 2000 Q
insulation resistance (50/100/250/500/1000V) 10 kQ - 1000 MQ
line impedance (L-N/L-L) / voltage drop (AU) 0.01 Q-10kQ
loop impedance (L-PE) 0.01 Q - 10 kQ
short-circuit current (lsg) 0.01 A -200 kA
RCD testing AC/A/F/B/B+/EV/MI AC/A/F
earth resistance (3-wire-method) yes, via 044113
phase sequence o
voltage (TRUE RMS), frequency 1V -550V, 14 Hz - 500 Hz
current (TRUE RMS) 0.1 mA - 300 AAC/DC via 044038
luminous intensity 0.01 lux - 20 Klux via 044111
measured value memory up to 1800
interfaces USB, RS 232
logging software o
item no. 044103 044104

Measuring range indications refer to ranges from highest resolution to the final measuring range value.



Installation Testers

BENNING

optional accessories

Logging software BENNING PC-Win IT 130-200

e creation and transmission of installation structures to the BENNING IT 130
for efficient periodic testing

e download of measured values and logging by means of test reports and
test certificates

o fully fledged, executable without any time limit and comprehensive

FeaturesIT 130, IT 115

e all measuring functions can be selected directly by means of a rotary switch
e graphic display and help function with connecting diagram

e complete measuring result with measuring parameters, limiting value and
symbols for “PASS”/“FAIL

e current supply by means of 6 NiMH storage batteries (AA) with charger

“Commander” probe tip
(044155)

Test report

»Commander” test plug
(044149) ©

Scope of delivery
BENNING IT 130

BENNING IT 115

padded carrying case, test cable with shock-proof plug, universal three-wire
test cable, set of test probes/ alligator clips, carrying strap, rechargeable storage
batteries (6x NiMh AA), charger, calibration certificate

Scope of
delivery ,Commander* probe tip (switchable
with TEST key), RS 232 PS/2, USB _
interface cable, batteries (2x AAA),
PC software (via download link)
Ceramic fuses
item no.
. 315 mA fuses (packaging unit 10 pieces)
@@= F1, medium slow-acting (M), rated voltage 250 V, 757211
dimensions 5 x 20 mm
* figure similar

BENNING CC 3

e AC/DC current clamp adapter is intended for measuring a load current up to
300 A (only BENNING IT 130).

Earthing set

¢ to determine the earth resistance at main earthing systems, lightning
arresters and local earth connections (3-wire-method).

"Commander" test plug

o for shock-proof socket, with “PASS”/”FAIL” indication by means of green/
red LED, “TEST”/”"MEM” key and display brightness setting.

BENNING TA 5

e 40 m cable reel, ideal for low-impedance measurements.

BENNING Luxmeter type B

e allows measurements of the luminous intensity for planning and testing
interior and exterior lighting systems (only BENNING IT 130).

Luxmeter type B
(044111)

Earthing set
(044113)

AC/DC current clamp adapter CC 3
(044038)

40 m measuring cable TA 5
(044039)

Optional accessories for IT 130 /IT 115

item no.
earthing set 044113
for earthing measurement, 2 earth rods, 3 test cables (2 x 20 m, 1 x 4.5 m)
“Commander” test plug for shock-proof socket, with “PASS”/”FAIL” indication via 044149
of green/red LED,“TEST”/“MEM* key, display brightness setting
“Commander” probe tip switchable, with “PASS”/”FAIL” indication via green/red
LED, “TEST”/“MEM*“ key, bright LED measuring point illumination 044155
(included in the scope of delivery of the BENNING IT 130)
BENNING Luxemeter type B adapter, measuring range 0.01 Ix - 20 klx, accuracy 044111
5 % (only BENNING IT 130)
barcode scanner
with PS/2 connector. For identifying the measuring point and renaming the storage 009371
location (only BENNING IT 130)
BENNING TA 5 40 m measuring cable, cross-section 0.75 mm?, ideal for low-impe-
dance measurements, for the measurement of protective and bonding conductors, 044039

with practical winder and strap

measuring adapter BENNING TA 7-16 / TA 7-32 / TA 7-64
for testing 5-pin 16 A, 32 A resp. 63 A CEE sockets (see page 24)

See page 24 for further accessories



Installation Tester

unbeatable price/performance ratio

BENNING IT 105
Multifunction Installation Tester

Easy and efficiently tests of electrical installations after construction,
modification or as periodic inspection according to IEC 60364

e low-impedance resistance of the protective conductor and equipotential
bonding conductor connections (testing current: 200 mA)

e insulating resistance with testing voltages of 250 V, 500 V and 1000 V

* loop impedance (L-PE) without RCD tripping (NO-TRIP) with simultaneous
display of the fault current (PFC)

e line impedance (L-N/L) with high testing current (HIGH CURRENT) with
simultaneous display of the short-circuit current (PSC)

e testing of RCDs, standard and delayed (S) with sinusoidal (AC) and pulsating
testing current (A) (tripping current, tripping time))

e yoltage, frequency measurement (up to 440 V) and phase sequence testing

e delivery incl. calibration certificate

IT 105

———————————————— e
BENNING IT 105

Installation Tester
BENNINT IT 105

display graphic display (illuminated)
low-impedance resistance 0.15Q-199Q
insulation resistance 200 kR - 199 MQ

line impedance 0.2Q-1999 Q

loop impedance 0.2Q-1999 Q
short-circuit current up to 26 kA
TR
e
phase sequence 3

voltage, frequency 1V-440V, 45 Hz - 65 Hz
item no. 044105

Measuring range indications refer to ranges from highest

See page 24 for further accessorie A € e
resolution to the final measuring range value

Features
e unbeatable price/performance ratio

e easy operation, all measuring functions can be selected directly by means
of a rotary switch

e large LC display with illumination
e test probe with TEST key for starting the measuring process

e AUTO start function for low-impedance, loop and line impedance
measurements

e | OCK function (permanent measurement) of the insulating resistance

e compensation (null balance) of the measuring leads up to 10 Q

Scope of delivery

TA5
(044039)

Scope of delivery
BENNING IT 105

hard-top case, test probe with , TEST“ key, set of measuring
leads/ alligator clips, test cable with shock-proof plug,
carrying strap, batteries (6 x 1.5V LR6/ type AA),
calibration certificate

Scope of delivery

Optional accessories

item no.
BENNING TA 5
40 m measuring lead, cross-section 0.75 mm2, with rewinder and wrist strap, 044039
for the measurement of protective and bonding conductors, connection @ 4 mm
test socket/plug
Ceramic fuses
1.6 A fuses (packaging unit 10 pieces)
mams= - guperfast-acting (FF), breaking capacity 30 KA, rated voltage 10194027

1000 V, dimensions 6.3 x 32 mm

* figure similar



Insulation and Resistance Measuring Device

BENNING

tracking down insulation and earth faults

BENNING IT 101
Insulation and Resistance Measuring Device

e measurement of the insulating resistance with testing voltages of 50 V,
100V, 250V, 500 V and 1,000 V

e measurement of polarization index (Pl) and dielectric absorption rate (DAR)

e selectable limiting values for ISO measurement, green LED for “PASS”,
red LED for /. testing voltage/external voltage

e resistance measurement with a testing current of 200 mA for testing
protective conductor connections with null balance of the measuring leads

e switchable probe tip for triggering the measuring process
e internal memory for 100 measuring values per measuring function
e TRUE RMS voltage measurement with low-pass filter

e including case, switchable probe tip, silicone measuring leads, magnetic
hook, alligator clips, rubber protective frame and batteries

IT101 Scope of delivery

Insulation and Resistance Measuring Devices

CAT IV 600 V

BENNING IT 100
Insulation and Resistance Measuring Device

e measurement of the insulating resistance with testing voltages of 50 V,
100V, 250V, 500 V and 1000 V

e automatic prevention of the test in case of external voltage
e measurement of polarization index (Pl) and dielectric absorption rate (DAR)

e resistance measurement with a testing current of 200 mA for testing
protective conductor connections with null balance of the measuring leads

e test function for checking the internal fuse
e compact and convenient housing design

e including case, set of measuring leads and measuring probes,
alligator clips, rubber protective frame and batteries

Scope of delivery

CAT IV 600V

BENNING IT 101 BENNING IT 100
indicating range 4000 digit (illuminated) with bar graph 1999 (illuminated)
low-impedance resistance 0.01Q-40Q 0.01Q-60Q
insulation resistance 50 kQ - 20 GQ 300 kQ - 20 GQ
resistance 0.01 Q - 40 kQ 0.1 Q - 600 kQ
voltage (AC/DC) 0.1V - 600V AC TRUE RMS/DC 0.1V-600V
supplementary function VErLEafD GG, R (e () GELRELTS ElSasinn i (DI automz(t)iEZiZ::;?:r;;dfiﬁgilt)J’nﬁjIr?llﬁl‘:g:;ail::seo(?f)?t?g I:‘?;:S(l?::; leads,

measured value memory 500 measuring results

automatic discharge function, null balance of the measuring leads

integrated fuse test, test locking in case of external voltage

measuring method TRUE RMS RMS
measuring category CAT IV 600V CAT IV 600V
item no. 044033 044107
Ceramic fuses
Description Product data Item no.
e 315 mA fuses (packaging unit 10 pieces) superfast-acting (FF), breaking capacity 10 kA, rated voltage 1000 V, dimensions 6.3 x 32 mm 757213

See page 24 for further accessorie

Measuring range indications refer to ranges from highest resolution to the final measuring range value
* figure similar



Earth Measuring Clamp

for earth loop resistance and leakage current measurement

BENNING CM E1
Earth Measuring Clamp for earth loop resistance
and leakage current measurement

An adequate and effective earth connection is an important prerequisite for
the correct functioning and safety of electrical installations.

The correct condition of an earth connection must be determined by
inspection and measurement after each installation, modification and within
the framework of periodic inspection of electrical installations and must be
compared with the specified values.

Measuring the earth loop resistance by means of the BENNING CM E1
without using rods is the ideal solution for measuring earthing resistances in
multiply earthed earthing systems.

e earth loop resistance measurement in multiply earthed earthing systems
(IEC 61557-5)

e measurement of leakage and load currents using the TRUE RMS measuring
method

CME1

Scope of delivery

Earth Measuring Clamp

BENNING CM E1
indicating range 9999 with main and secondary display
basic accuracy 1.5%

0.025 @ - 1500 ©
300 pA - 1000 mA
200mA-35A

earth loop resistance
leakage current AC
load current AC

adjustable upper and lower alarm limit, automatic calibration during

T U T start-up, reference resistance loop for self-test
memory function HOLD

Data Log function 116 measured values ((interval 1s - 255 s)
measuring method TRUE RMS

clamp opening 38 mm

measuring category CAT Il 300 V

item no. 044684

Measuring range indications refer to ranges from highest resolution to the final measuring range value

Benefits

e significant time saving and reduced effort compared to conventional
measuring methods

 no need to disconnect the earth connection to be tested (often difficult due
to corrosion), no need to set probes and auxiliary earth electrodes (difficult
in built-up areas)

e safe both for the testing personnel and the electrical installation (earthing
is maintained during measurement)

¢ no malfunctions of the installation due to disconnection of the earth
connection

A wide range of applications

Such as e. g. equipment/system earthing connections of buildings, industrial
plants, transformer stations as well as earth connections in the field of
lightning protection, street lighting, mobile communications, wind power and
overhead line networks of electric utility companies

Measuring the earth loop resistance of an
installation’s earth connection

Measuring the system earthing connection of
an industrial power distribution system

Scope of delivery

BENNING CM E1

hard-top case, reference resistance loop
(0.474 Q,0.5Q,10 Q,100 Q)
for self-test and battery (LR 61)

Scope of delivery



Effective, efficient and safe measurement of earth resistances BENNING
the ideal solution

Features Functional principle
e optical and acoustic alarm function in case of earthing resistances being e The measuring clamp has an excitation winding and a sensor winding

out of range e The excitation winding induces a current flow in the clamped earthing

e |arge measuring clamp diameter of 38 mm conductor via a constant AC voltage U (f = 3.333 kHz)
e measured value memory and data logger with adjustable measuring e The sensor winding measures the induced current flow
interval

e The BENNING CM E1 measures (calculates) the resistance of the entire
e automatic calibration during start-up earth loop (Rs = U/l)

e APO function (Auto-Power-0ff) for battery saving (can be disabled))
Earthing system (example)

To measure a single earth electrode without a parallel earth connection, a
temporary connection can be made to an existing earth connection, or a
single earth rod can be set to create the required measuring loop.

Graphic: BENNING
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Accessories for Installation Testers / Insulation and Resistance Measuring Devices

professional accessories

Toolboxes

~
oLy

Description

BENNING L-BOXX® 238
from the Sortimo® system
dimensions: 445 x 358 x 254 mm

Robust hard case
dimensions: 375 x 190 x 250 mm

Measuring adapter

5
{

BENNING MA EV 1
measuring adapter for EV charging cables
(wall boxes) (see page 15, 16)

Measuring adapter wall box testing
type 2 connector (5-pin)
(see page 15, 16)

Measuring accessories

h_H_ﬁ:*

A
i"o

M@

iBJi
"
Su

O

—

BENNING TA 3
set of measuring leads, eight pieces

BENNING TA 4
magnetic holder, three pieces

BENNING TA 5
40 m measuring cable

BENNING TA 6
CEE measuring adapter 16 A, 5-pin

BENNING TA 7-16
~ 16 A 6h 3P+N+PE

BENNING TA 7-32
~ 32 A 6h 3P+N+PE

BENNING TA 7-63
~ 63 A 6h 3P+N+PE

0 4 mm safety measuring leads
with 2 mm measuring tip, two pieces

0 4 mm safety measuring leads
with 4 mm measuring tip, two pieces

earthing set
for earthing measurement

CEE measuring adapter 16 A CEE 5-pin

“Commander” test plug
for shock-proof socket

“Commander” probe tip
switchable

Current Clamp Adapters

v

BENNING CC 3
AC/DC current clamp adapter

BENNING CFlex 1
AC current transformer

Product data

Innovative click system, can be integrated into all Sortimo® transport solutions,
quick securing with lock, also possible with several L-BOXX®es, clearly organised
storage system, shock-resistant ABS housing.

With foam insert, separate shelf and lid compartment for accessories and small
parts. Safe transport protection for high-quality testing and measuring instru-
ments. Made of ABS material, dust and waterproof.

For testing permanently installed AC charging stations (wall boxes) of charging
mode 3 with type 2 connectors, in combination with measuring adapter for wall
box testing (optional 10236543).

PP cable to simulate the current-carrying capacity of the charging cable, length:
2 m. For testing wall boxes in combination with measuring adapter BENNING
MA EV 1 and installation tester

0 4 mm plug-in technology, red/black, professional equipment, CAT IIl 1000V,
consting of: measuring leads (silicone), test probes (slender measuring tip),
claw clamps, alligator clips

For attachment of multimeters to switching cabinets, machine and system parts.
Consisting of: magnetic holder, adapter and belt

with practical winder and strap, for the measurement of protective and bonding
conductors, cross-section 0.75 mm2, connection @ 4 mm test socket/plug

for testing of 5-pin, 16 CEE sockets, measurements of Rinsu,
ZLoop/ZLine, RCD-test, phase sequence testing, voltage and frequency

measuring adapter for testing of 5-pin CEE sockets, easy and safe contacting
without having to open the CEE sockets, coloured measuring jacks with unambiguous
conductor assignment, universally applicable due to 4 mm safety measuring jacks,
supported measurements/tests: Rlow, Rinsu, Zloop, Zline, RCD test, voltage and
phase sequence testing

red/black, L = 1.40 m, with @ 2 mm measuring tip (L = 18 mm), CAT IV 600 V/
CAT 111 1000 V (with protective caps), CAT Il 1000 V (without protective caps)

red/black, L = 1.40 m, with @ 4 mm measuring tip (L = 18 mm), CAT IV 600 V/
CAT 111 1000 V (with protective caps), CAT Il 1000 V (without protective caps)

three-wire measung method. Consisting of:
2 earth rods, 3 test cables (2x20 m, 1 x 4.5 m)

for measurement of voltage/phase-sequence (rotary field), frequency

with “TEST”/“MEM” key, display brightness setting, “PASS”/“FAIL”
indication by means of green/red LED, PE contact electrode for protective
conductor connection

with “TEST”/“MEM” key, LED measuring point illumination, “PASS”/“FAIL”
indication by means of green/red LED, PE contact electrode for protective
conductor connection (BENNING IT 130 delivery including “Commander” probe tip!)

basic accuracy: 1% - 2 %
current: 0.2 A - 300 AAC/DC
output: 1 mV/10 mV AC/DC per 1 AAC/DC

basic accuracy: 3 %
current: 0.3 A - 3000 AAC
output: 100 mV/10 mV/1 mV AC per 1 AAC

Item no.

10236016

10198412

044164

10236543

044126

044120

044039

044168

044040

044041

044042

044146

044145

044113

044148

044149

044155

044038

044068

IT130

IT115
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* figure similar

IT100



BENNING

Installation Tester for photovoltaic systems and curve tracer

testing in compliance with EN 62446 and EN 61829

The photovoltaic installation testers by BENNING are the ideal with EN 62446 offers improved compatibility with state-of-
solution for quick and professional testing of PV systems. The  the-art PV modules with high efficiencies.
BENNING PV 1-1+ SET for installation testing in compliance

Voc: 1500V DC
I'sc:40ADC
e

The PV tester BENNING PV 3 can be used in photovoltaic documented depending on
systems with system/string voltages up to 1500 V. Voltages the current solar radiation and temperature.
up to 1500 V and short-circuit currents up to 40 A DC can be

Thermal Imaging Camera
BENNING TC 30
from page 31!




Installation Tester for photovoltaic systems

commissioning tests, periodic inspection and curve measurement of PV systems

BENNING PV 1-1+, PV 2

Installation Tester for photovoltaic systems for
testing grid-connected PV systems

e tests in compliance with EN 62446 standard

e easy — operation by means of keys with AUTO test procedure

e quick — testing within a few seconds only

e safe — contacting by means of PV connectors

Features

e automatic test procedure for Uo/c, Is/c and Rinsu

e insulating resistance with a testing voltage of 250 V, 500 V and 1000 V
e memory of measured values with real-time clock (date/time stamp)

e wireless connection BENNING SUN 2 (insolation/ temperature)

e USB interface and download software BENNING SOLAR Datalogger

PV 1-1+

Optimised
performance for
state-of-the-art

PV modules
with latest cell
technology

BENNING PV 1.1+

Installation Tester for PV systems

display

protective conductor resistance (Rpe)
open-circuit voltage with polarity (Uo/c)
short-circuit current (Is/c)
insulating resistance (Rinsu)
insulating resistance (2-pin)

AUTO measurement 1

AUTO measurement 2

AUTO measurement 3

DC string current/AC current
insolation

PV module/ambient temperature
voltage (2-pin)

measured value memory

interfaces

dimensions

weight

item no.

BENNING PV 1-1+

BENNING PV 2
graphic display (illuminated)
0.05Q-199 Q
5V-1000V DC
0.5A-15ADC
0.05 MQ — 199 MQ (250/500/1000 V)
0.05 MQ — 300 MQ
+/-, Uo/s, Is/c, Rinsu
characteristic (I-V, P-V)
- measurement 1 + 2
0.2 A—40A DC/AC (via BENNING CC 3)
100 W/m? — 1250 W/m? (via BENNING SUN 2)
-30 °C — +125 °C (via BENNING SUN 2)
30V -440VAC/DC

+/-, Uo/s, Is/c, Rinsu

200 999
USB/radio USB/radio/NFC
270 x 115 x 80 mm 270x 115 x 55 mm
1,2 kg 1 kg
05042101 050422

PV 1-1+ SET PvV2
_.-4
—
—.

. l
I SeTEn

BENNING PV 2
Installation Tester for photovoltaic
systems and curve tracer

e testing in compliance with EN 62446 and EN 61829 for
documenting the performance data

e measurement of the current-voltage characteristic (I-V) and the
power characteristic (P-V)

e indication of Umpp, Impp and filling factor (FF)

Features
e automatic test procedures for curve measurement and Rinsu testing
e separate Rinsu measurement via 4 mm measuring leads

e optional PC software BENNING SOLAR Manager for the creation of
test reports and documentation of characteristics

e free app BENNING PV Link (requires Android device with NFC)

BENNING PV 3

BENNING

Scope of delivery

BENNING PV 1-1+ BENNING PV 2

carrying case, measuring/MC4/Sunclix leads, batteries, alligator clips,
scope of download software, mini USB cable

delivery :
carrying strap demo version of PC software

BENNING SOLAR Manager
SET offer
BENNING PV 1-1+ SET BENNING PV 2 SET

BENNING PV 2, BENNING SUN 2

scope of BENNING PV 1-1+,
delivery BENNING SUN 2 PC soﬂt\;\;agivl?tEan\ggll?s?rglﬁAgvl\ganager
item No. 10237708 050427
Optional accessories
item No.
PC software BENNING SOLAR Manager 050423
license key for a single-user license
Bag with neck strap for PV 2 050426

Measuring range indications refer to ranges from highest

See page 30 for further accessories resolution to the final measuring range value



Insolation and Temperature Measuring Instrument

BENNING

professional accessories, PC software and free app

BENNING SUN 2

Insolation and Temperature Measuring
Instrument

e insolation measurement (W/m2) via PV reference cell
e PV module temperature and ambient temperature (°C)
e digital compass and inclinometer

e with wireless transmission (433 MHz) to the BENNING PV 1-1+/
PV 2, the current insolation and temperature values of the
measuring result are stored

e data logger (5000 data records), including insolation and module/
ambient temperature

e integrated real-time clock with date/time stamp

o USB interface and download software for the preparation of test
certificates in MS Excel®

SUN 2

HENMINTG SUM Y

Insolation,
inclinometer and
compass bearing

Wireless
transmission
upto 30 m

Insolation and temperature measuring instrument
BENNING SUN 2

100 W/m? — 1250 W/m?
-30°C—-+125°C

insolation

PV module/ambient temperature

compass bearing 0° - 360°
inclinometer (module/roof pitch) 0°-80°
real-time clock date/time stamp
measured value memory for W/m? and °C 5000 data records

1 x USB/approx. 30 m for unobstructed
view conditions

150 x 80 x 33 mm/350 g

interface/radio range

dimensions/weight

scope of deliver
E 2 case, protective rubber holster,
module/ambient temperature sensor,
batteries, USB cable, download software

item no. 050420

Measuring range indications refer to ranges from highest

See page 30 for further accessories ) : ;
resolution to the final measuring range value

BENNING SOLAR Manager
PC-Software (Windows®)

e documentation of the |-V and P-V characteristics measured by the
BENNING PV 2

e STC conversion/ comparison with characteristic via integrated
PV module database

e demo version available for download can be used free of charge
for 14 days

App BENNING PV Link

e displaying of curves via Android device with NFC interface

e STC comparison with characteristic via integrated PV module database
e available free of charge for the BENNING PV 2 in the Android Playstore

BENNING SOLAR Datalogger download software

e download of measured values from the BENNING PV 1-1+/PV 2 in
CSV format

o further processing of measured values possible in MS Excel®

PC software SOLAR Manager
(050423)
iy

Recommended accessories
Item No. BENNING PV 1-1+ BENNING PV 2

BENNING SUN 2 050420  recommended “ecrﬁfg;’u"ré%;:‘t”’e

PG software 050423 B necessary for

BENNING SOLAR Manager documentation

Temperature sensor (suction cup)

(SUN 2) (see page 30) 050424 recommended recommended

PV module holder (SUN 2)

(see page 30) 050425 recommended recommended

AC/DC current clamp adapter

BENNING CC 3 (see page 30) 044038 recommended recommended

40 m measuring cable BENNING TA 5

(see page 30) 044039 recommended recommended
download of download of

Download software free measured values in  measured values in

BENNING SOLAR Datalogger CSV format CSV format

requires Android
devices with NFC
interface

App BENNING PV Link for presentation

of characteristic free B



Tester for photovoltaic systems

testing of solar parks, power plants and large installations with 1500 V technology

BENNING PV 3

PV Tester for PV systems with

1500 V technology

Rational testing of solar parks, power plants and large installations

e efficient - open-circuit voltage measurement for modern 1500 V
DC systems

e powerful - short-circuit current measurement at PV strings up to
40ADC

e safe — contacting by means of PV connectors

Measuring functions

e polarity test of the PV generator/ PV cabling

e open-circuit voltage measurement for modern 1500 V DC systems
e short-circuit current measurement at PV strings up to 40 ADC

e insolation measurement (W/m2) and PV module temperature and
ambient temperature (°C) by means of BENNING SUN 2 (optional)

SUN 2
(optional)

Tester for PV systems

BENNING PV 3
display graphic display (illuminated)
polarity test automatic
open-circuit voltage (Uo/c) 5V-1500VDC

resolution/accuracy max. 0.1V/ = (0.5 % + 2 digit)
0.5A - 40 A DC (max. 45 kW)
max. 0.01 A/ = (1 % + 2 digit)
100 W/m2 — 1250 W/m2 (via BENNING SUN 2)

-30 °C - +125 °C (via BENNING SUN 2)

short-circuit current (Is/c)
resolution/accuracy
insolation

PV module/ambient temperature

measured value memory 999
interfaces USB type B
batteries 3 x 3.7V 18650 lithium-ion batteries

dimensions/weight 340 x 300 x 152 mm/approx. 5 kg
IP 40 (open), IP 64 (closed)

050428

protection class
item no.

Measuring range indications refer to ranges from highest resolution to the final measuring range value

Features

e automatic test procedure (+/-, Vo/c, Is/c) with reverse polarity
protection (incl. W/m?, °C with integrated SUN 2)

e powerful short-circuit current measurement, reserve is up to 4 x
larger than for conventional PV testers with 10 A limitation

e reduced testing times and effort for disassembly, as the individual
PV strings no longer have to be separated and tested one after the
other

e reduces the risk of failure due to overload during testing of PV
strings of unknown power

e memory of measured values with real-time clock (date/time stamp)
e wireless connection BENNING SUN 2 (insolation/temperature)

e USB interface and download software BENNING SOLAR Datalogger
e large LC display with illumination

e optimum transport and storage protection (IP 64)

Scope of delivery

Scope of delivery

BENNING PV 3

PV tester in robust protective case (IP 64),
set of PV measuring leads (MC4), set of measuring leads
with probe tip and alligator clips,
charger with 3 pieces 3.7V
lithium-ion batteries

scope of delivery

Optional accessories

item No.
BENNING SUN 2 050420
insolation and temperature measuring instrument (see page 27)
Temperature sensor (suction cup) 050424
suitable for BENNING SUN 2 (see page 30)
PV module holder 050425

suitable for BENNING SUN 2 (see page 30)



TRUE RMS Digital Current Clamp and Digital Multimeter

BENNING

safe voltage measurement up to 1500 V AC/ 2000 V DC via BENNING TA PV

BENNING CM 10-PV

Digital Current Clamp Meter for photovoltaic systems

and applications with high voltages

e current measurement up to 600 A AC/DC with max. 10 mA resolution
e microampere and temperature measuring range for HVAGC technology

o INRUSH function for measuring inrush currents

e measuring input for flexible current transformer BENNING CFlex 1 (044068)

up to 3000 A AC (optional)
 non-slip and break-proof SoftGrip housing

BENNING MM 10-PV

Digital Multimeter for photovoltaic systems and

applications with high voltages

o universally applicable with 10 A current measuring range
e | C display with bargraph indication for the detection of measuring trends

e rubber holster with magnetic hanger

Common features of BENNING CM 10-PV, MM 10-PV

e safe voltage measurement up to 1500 V AC/ 2000 V DC via TA PV
e data logger, memory function and Bluetooth® Low Energy 4.0 interface
e app “BENNING MM-CM Link” for download, storage and sharing measured

values via smartphone/ tablet

e low-pass filter (HFR) for measurements at pulsed motor drives

CM 10-PV

Volt sensor

e compact design for one-hand operation

 \/olt sensor for non-contact signalling of phase voltages and cable breaks
in lines (red LED)

e continuity test and single-pole phase test via buzzer and red LED

e delivery including case, batteries, measuring leads, measuring adapter TA PV,

Option for CM 10-PV

CFlex 1

CAT IV 600V

TRUE RMS Digital Current Clamp/ Multimeter

indicating range
basic accuracy

AC voltage

DC voltage

AC current

DC current
resistance
continuity/diode
frequency
capacity
temperature

volt sensor
interface

software

filter function
memory

data log function
measuring method
clamp opening
measuring category
item no.

See page 30, 48, 58 for further accessories

BENNING CM 10-PV

6000 (illuminated)

1.0%
0.1V-1000V (1500 V via TA PV)
0.1 mV - 1000V (2000 V via TA PV)
0.1 pA - 4000 pA, 10 mA - 600 A
0.1 pA - 4000 pA, 10 mA - 600 A
0.1 Q - 600 kQ
o/e
1Hz - 10 kHz
0.1 pF-1mF
-40 °C up to 400 °C
L]

Bluetooth®
app (I0S, Android)

HFR filter (800 Hz)
HOLD, MIN/MAX, INRUSH, ZERO
4000 measuring values (interval: 1 s - 60 s)
TRUE RMS
37 mm
CAT IV 600V
044683

alligator clips and wire temperature sensor

MM 10-PV

Volt sensor

Scope of delivery
CM 10-PV, MM 10-PV

Q)=
oo

BENNING MM 10-PV

6000 (illuminated) with bar graph
0.5%

0.1 mV - 1000V (1500 V via TA PV)
0.1 mV - 1000V (2000 V via TA PV)
1mA-10A
1mA-10A
0.01 Q- 40 MQ
o/e
1 Hz - 100 kHz
1nF-10mF
-40 °C up to 400 °C
L]

Bluetooth®
app (I0S, Android)

HFR filter (800 Hz)

HOLD, MAX/MIN, REL, SAVE
4000 measuring values (interval: 1 s - 60 s)
TRUE RMS

(figure similar)

CAT IV 600V

CAT IV 600V
044089

Measuring range indications refer to ranges from highest resolution to the final measuring range value



Accessories for Testers for PV- Systems

professional accessories

Description
PC software
E BENNING SOLAR Manager
Current Cl;mp Adapter
BENNING CC 3

AC/DC current clamp adapter

Toolbox / stand-by cases

BENNING L-BOXX® 238
from the Sortimo® system
dimensions:

445 x 358 x 254 mm

Stand-by case size S
dimensions: 220 x 110 x 50 mm

'? Bag with neck strap for PV
| dimensions: 280 x 135 x 50 mm
(without device)

Measuring accessories

I

BENNING TA 1
alligator clips, two pieces

BENNING TA 2

BENNING TA 3

BENNING TA 5
40 m measuring cable

BENNING TA PV (4 mm)

measuring adapter with 4 mm measuring tips

# Q l BENNING TA PV (MC4)

Accessories for BENNING SUN 2

it

Temperature sensor
with suction cup

PV module holder

Keramische zekering

500 mA fuses
packaging unit 10 pieces

set of measuring leads, six pieces

set of measuring leads, eight pieces

measuring adapter with MC4 connector

Product data

License key for a single-user license. Documentation of the
PV system as well as of |-V and P-V characteristic curves
STC calculation and comparison of characteristic curves via
integrated PV module database.

For DC operating currents and AC currents up to 40 A.
Basic accuracy : 1% -2 %

Innovative click system, can be integrated into all Sortimo®
transport solutions, quick securing with lock, also possible
with several L-BOXX®es, clearly organised storage system,
shock-resistant ABS housing.

with belt loop on the back, made of hard-wearing nylon fabric

Allows hands-free working on measuring points that are
dangerous or difficult to access. With shoulder strap and large
viewing window for easy operation of the keys and viewing
the display. Made of hard-wearing nylon fabric.

0 4 mm plug-in technology, red/black, professional equip-
ment,
CAT Il1 1000 V

0 4 mm plug-in technology, red/black, professional equip-
ment, consisting of:

measuring leads (silicone) CAT IIl 1000 V, test probes (@ 4 mm
measuring tip) CAT Il 1000 V, alligator clips CAT Ill 1000 V

@ 4 mm plug-in technology, red/black, professional equip-
ment,

CAT 111 1000 V, consting of:

measuring leads (silicone), test probes (slender measuring
tip), claw clamps, alligator clips

with practical winder and strap, for the measurement of
protective and bonding conductors, cross-section 0.75 mm?2,
connection @ 4 mm test socket/plug

For safe voltage measurement up to 1500 V AC/ 2000 V

DC. Measuring category: 1000 V CAT IIl, 600 V CAT IV (with
protective cap), 1000 V AC CAT I/ 1500 V DC CAT Il (without
protective cap). Length 1.4 m. Incl. protective caps CAT Ill/ IV
(included in the scope of delivery of the BENNING CIM/MM 10-PV)

For voltage measurement up to 2000 V DC. For direct
connection to PV generators with MC4 connector. L = 1.40 m.

For attachment of the module temperature sensor to the
module back Contact sensor version. Cable length 2 m

For safe attachment of the SUN 2 to the PV module

fast-acting, breaking capacity 1 kA, rated voltage 1000V,
dimensions 6.3 x 32 mm

Item no.

050423

044038

10236016

010912

050426

044124

044125

044126

044039

10217846

10231740

050424

050425

749771

PV1-1+

PV 2

SUN 2

PV 1-1+ SET

PV 2 SET

= =
g &
= -
= =
o =
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L] L]
L] L]
L] L]
L] L]
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* figure similar



Thermal Imaging Camera

ot and cold spots

Pocket-size thermal imaging camera

e capture of thermal images/videos and visual images
e temperature measuring range: -20 °C to 400 °C

¢ thermal resolution: 256 x 192 pixels (49,152 pixels)
¢ thermal sensitivity: < 0.04 °C (40 mK)

¢ precise visualisation of temperature differences

¢ 5image modes (Thermal, Fusion, Visual, PiP (picture in picture), z
Blending) and 8 colour palettes for
displaying the thermal image

e 8 MP camera with 4x digital zoom —

¢ high temperature alarm function

¢ integrated 16 GB flash memory L
* 3.5“ (8.9 cm) colour LCD touchscreen | ; g
e data transfer to the PC via USB type C 4 }’“ M{? :

e WLAN and device hotspot for
mobile devices

R

BEMNMING

TC 30




Pocket-size thermal imaging camera

with 16 GB memory for images and videos, WLAN, PC software and app*

BENNING TC 30

Thermal imaging camera

o capture of thermal images/videos and visual images

e precise measurement within the range of - 20 °C to 400 °C
e high image quality via 49,152 temperature measuring points

e 5image modes (Thermal, Fusion, Visual, PiP (picture in picture, Blending)
and 8 colour palettes (Ironbow, Rainbow, Rain, White Hot, Black Hot, etc.)
for displaying the thermal image

e integrated 8 MP camera with 4x digital zoom
e automatic detection of hot and cold spots

e 3 capture modes: “Capture One Image”, “Scheduled Capture”
(time interval: 1 s to 60 s) and “Continuous Capture” (1 to 9 images)

e high temperature alarm function (visual/acoustic)

e macro mode for electronic circuits and small objects
(macro lens required)

e compact design and intuitive operation

BENMINEG

TC 30

Thermal Imaging Camera

BENNING TC 30
3.5” colour touchscreen (640 x 480 pixels)
-20°C10400 °C/ = (2 °C or 2 % of the measured value)
Radiometric resolution of thermal images 256 x 192 (49,152 pixels)
Thermal sensitivity (NEDT) <0.04 °C (40 mK) @ 25 °C
Frame rate 25Hz
Visual image resolution 2 MP, 5 MP and 8 MP

Automatic measurements MAX;, MIN, CENTER temperature
“Capture One Image”, “Continuous Capture” (1 to 9
images), “Scheduled Capture” (time interval: 1 s to 60 s)
via USB cable using UVC protocol

Display
Measuring range / accuracy

Capture mode

Screen casting to PC

Battery / charging Li-ion battery / charger with USB-C

Flash memory / file format 16 GB / radiometric JPEG (images), MP4 (videos)
Storage capacity max. 60,000 images or 54 hours of video recording time
Interfaces USB-C, WLAN, device hotspot

Protection category / drop test height
Dimensions / weight
Item No.

IP 54 (protection against dust/splash water) / 2 m
144x25x85mm/210g
050530

PC software “BENNING TC Analyser”
o for analysis and documentation of captured thermal imaging data

e various measuring tools for temperature measurement (point, line, area,
delta, ...), 5 image modes, 16 colour palettes and temperature distribution
diagrams for easier detection of problem areas

e data transfer via USB-A to USB-C connecting cable
e free download and updates

App “BENNING TC-Image Link”*

e enables camera live view, download, analysis and storage of thermal imaging
data on mobile devices

e easy sharing of reports and thermal images directly from the camera location
with people and organisations in charge

e data transfer via device hotspot and WLAN

In

and
English

PC software “BENNING TC Analyser”

App “BENNING TC-Link™

BENNING TC 30
scope of delivery
(050530)

&

Scope of delivery

Macro lens
(10237623)

BENNING TC 30

protective pouch, wrist strap, charger with USB-C
connecting cable, PC software “BENNING TC Analyser”,
Li-ion battery

Scope of delivery

Optional accessories
item No.

Macro lens

attached lens can be folded and fixed by means of a magnet 10237623

*App in preparation



BENNING

Voltage Tester and Continuity Tester
Socket Tester and Phase Sequence Indicator

e DUSPOL® Voltage Tester — the original since 1948

* PROFIPOL®+ Voltage Tester — a plus in functionality

e BENNING CM 1-4 Multifunctional Tester with digital and LED display

e DUTEST® pro Continuity and Line Tester with LED torch

* BENNING SDT 1 Socket Tester

 TRITEST® pro Phase Sequence Indicator with LED torch

¢ TRITEST® easy ~ non-contact Phase Sequence and Phase Tester

¢ BENNINGVT 2 non-contact phase indicator and magnetic field tester




DUSPOL® Voltage Testers

safe voltage testing up to 1000 V

o tested and
DUSPOL L
Anniversary &@

STING AND 3
I}l—:gﬂ- 4 IEC 61243-3
2015 standard

The international standard for voltage testers IEC 61243-3

increases safety for work under voltage

Your work as an expert requires safe testing. Therefore, you should not make
any compromises concerning safety! Voltage testers which are used on elec-
trical systems of up to 1000 V have to comply with the standard IEC 61243-3.
The standard creates uniform testing and safety criteria on an international
level and remarkably which concentrates on user safety.

The generation of DUSPOL® voltage testers exceeds the demands of the

1 2 3
phase-sequence test sensor of non-contact single-pole
(counter-clockwise/clockwise) cable break detector phase test

=

standards concerning both the protection category for housings (IP 65) and
overvoltage protection (CAT IV 600 V). The nominal voltage range has been
increased to a minimum of 1000 V AC/DC in order to ensure safe testing of
increased system voltages of industrial applications, photovoltaic systems and
wind power plants as well as of hybrid automotive engineering.

4 5 6 7

measuring point
illumination

acoustic and optical
continuity test

LED»))
10010

frequency indication LC display with

background lighting

3 B

DUSPOL® digital
1000 V AC
1200V DC

7

voltage indication
1-1000V AC TRUE RMS
1-1200VDC

TRUE
RMS

resistance measurement and
diode test with conductingstate
voltage indication

Ost

load connection via
push buttons

FI/RCD
Yot
BENMMNING

9

vibrating alert in
the test handle

VIBHATION

—h
o

housing with protection
against dust and water jets

DUSPOL®

DUSPOL® expert

1000V

DUSPOL® analog

1000V

AC/DC AC/DC

wd =4

1]

g ;
o

= .|

(8] O

All DUSPOL® voltage testers are equipped with a direct display system
without loading the test point. In case of need, a load circuit can be
connected via a push-button which suppresses inductive and capaci-
tive reactive voltages. Thus, it is possible to clearly distinguish between
high-energy and low-energy electric circuits.

A vibrating motor can be activated additionally. The vibrating power
of this motor increases proportionally to the applied voltage. This is an
additional indication of voltage being applied.

The DUSPOL® voltage testers underlines once again the BENNING
expertise in the field of testing, measuring and safety technology. With
a DUSPOL® voltage tester you acquire an innovative product which has
been tested and approved by the independent VDE Test and Certification
Institute.



DUSPOL® Voltage Testers — the testers with the VDE mark of conformity BENNING
DUSPOL® the original by BENNING

DUSPOL® Voltage Testers Additionally for DUSPOL® digital:
e safe voltage testing up to 1000 V AC/DC e voltage testing up to 1000 V AC TRUE RMS/1200V DC
e |oad connection with vibration alert e TRUE RMS measuring method
e intentional tripping of a 30 mA RCD e low-volt range: 1.0V 10 11.9V
e phase sequence test in a three-phase mains e frequency indication up to 1000 Hz
e single-pole external conductor test and polarity test e resistance measurement up to 300 kQ2
e conducting-state voltage measurement of diodes

Additiona"y for DUSPOL® expert’ DUSPQOLe digital: e automatic LC display illumination by means of a light sensor
e |ED step indicator from 50 V even in case of empty batteries . L
e acoustic continuity test with loud test buzzer and visual indication by A wide range of app"catlons

means of yellow LED (continuity tests even of live components, such as Ideal for voltage tests

e. g. fuses in “intermeshed” systems). « in photovoltaic systems and wind power plants
e measuring point illumination by means of white high-power LED e in hybrid vehicles
* phase sequence test by means of green LED (left/right) * of high system voltages in industrial applications
e detector for non-contact localization of cable breaks on exposed and e in service and crafts

live lines

e delivery including batteries

SET offer:
SET DUSPOL® digital with premium case

DUSPOL® digital SET
item no. 050264

Testing the output voltage of a DC charging device Rotary field test on the output terminals of a UPS

Voltage and Continuity Tester

;]2 61200 =;1) DUSPOL® digital DUSPOL® expert DUSPOL® analog
indication LED/LCD (illuminated) LED plunger system (illuminated)/LED
voltage range 1.0V - 1000V AC/1200V DC 12V - 1000V AC/DC 12V - 1000V AC/DC
frequency range 1-1000 Hz - -

. . - buzzer + yellow LED buzzer + yellow LED _
acoustic and visual continuity test 0-100 kQ 0-100 kQ

conducting-state/

Ao Ui =200 non-conducting direction -
resistance measuring range 0.1 kQ - 300 kQ - -
phase-sequence test green LEDs (right/left) green LEDs (right/left) LCD (“R” symbol)
single-pole external conductor test red “lightning” LED red “lightning” LED LCD (“R” symbol)
polarity test LCD (+/-) LED (+/-) LED (+/-)
cable break detector yellow LED (flashing) yellow LED (flashing) -

load connection via push button ' :335“? AmRACS ?38 Y s :335&\[“&8 ?SS Y) ' :33 5n[1)AmRAC([; ?Sg Y)
vibrating alarm o o o
measuring point illumination white LED white LED -
protection class IP 65 IP 65 IP 65

item no. 050263 050262 050261

See page 40 for further accessories



Multifunctional measuring instrument

for numerous applications

BENNING CM 1-4
Multifunctional Current Clamp with numerous
functions and features of typical voltage testers

For precise and safe measurements using the TRUE RMS measuring method
such as measuring current, voltage and much more in electrical installations
and the electrical industry. With the open current measuring clamp, currents
can be measured even in inaccessible places.

e current measurement up to 200 A AC (TRUE RMS) using the open current
measuring clamp, even at inaccessible measuring points

e yoltage measurement up to 1000 V AC/DC with LED step indicator

e | ED step indicator: 12, 50, 120, 230, 400, 690, 1000 V

e phase sequence test by means of green LEDs (clockwise/counter-clockwise)
e single-pole external conductor test (phase) via red LED

e continuity test via buzzer and red LED

e polarity test via +/- LED

Features

e robust and ergonomic ABS housing with rubberised grip area and
measuring probe holder as well as open current measuring clamp

e LC display and LED step indicator

e voltage measurement with/without acoustic signal

e memory function HOLD

e highest measuring category CAT IV 600

Benefits
e combination of numerous measuring functions in one device

e yoltage tester functions such as phase sequence test, single-pole phase
test, continuity test, polarity test

o |ED step indicator from 12 V up to 1000 V AC/DC

e yoltage display from 50 V - no batteries required

 one-hand operation for voltage measurement at sockets (19 mm)
e LED measuring point illumination

e incl. a wide range of accessories

CM1-4

|

Belt holster

AC current measurement

CAT IV 600V

Vloltage measurement aﬁd phase sequence test

One-hand operation for voltage measurement

Multifunctional Current Clamp

BENNING CM 1-4
indicating range 9999 (illuminated)/ LED
basic accuracy 1%

AC voltage 6V-1000V
DC voltage 6V-1000V
AC current 0.1A-200A
resistance 1Q-50kQ
continuity test acoustic / LED
phase sequence test green LED (right/left)
single-pole external conductor test LED (red)
polarity test LED (+/-)
memory function HOLD
measuring method TRUE RMS
clamp opening 16 mm
measuring point illumination LED
measuring category CAT IV 600V
protection class IP 54

item no. 044686

Scope of delivery
BENNING CM 1-4

belt holster, measuring leads, protective caps,

SEID G contact tip extensions, batteries (2 x 1.5 type AAA)

See page 58 for further accessories

Measuring range indications refer to ranges from highest resolution to the final measuring range value



PROFIPOL®+ a plus in functionality BENNING
Socket Tester with contact sensor

PROFIPOL®+ BENNING SDT 1

Voltage and Continuity Tester Socket Tester with contact sensor for active

in convenient design PE error detection

e slim and compact design e quick and easy testing of shock-proof sockets for correct connection

* test handle lock for one-hand operation on sockets and for safe storage © wiring errors such as missing PE, N .and L conductors as well as an
o ) ) inversion of the L and PE conductors are clearly indicated via three LEDS

e indicating steps from 12V to 690 V AC/DC, fully operational even with
batteries being exhausted or removed e contact sensor warns of a dangerous contact voltage at the PE contact

via the LC display

e acoustic continuity test with loud buzzer and visual indication by means of
yellow LED (continuity tests even of live components, such as e. g. fusesin ~ ® unambiguous indication via LEDs and LC display

“intermeshed” systems). o FI/RCD TEST key for testing the tripping function of 30 mA RCDs

* single-pole external conductor test (phase) and polarity test e an easily understandable status table provides information about the

* non-contact cable break detector (yellow LED) correct connection (OK, green) and the type of existing errors (red) at

. . . . the shock-proof socket
e delivery including batteries

e compact dimensions: 80 x 72 x 78 mm with lower weight (70 g)

PROFIPOL® +

690V
AC/DC SDT 1

CAT lll 600 V

Soran Tewne

S\, Dl CATH P
e BEFHIWE DT

M

NPELS BSmus NPELA  Sumus
Om [FHECO] r '

Voltage and Continuity Tester Socket Tester
indication LED indication . A
voltage range 12V - 690 V AC/DC 3 red LEDs for N, PE, L conductor and LC display
0
acoustic and visual continuity test buzzgr +1 %glllgév LED voltage range 230VAC, =10 %
. frequency range 50 Hz - 60 Hz
single-pole external conductor test red “lightning” LED PE test response threshold Ub < 50V AC to earth
polarity test LED (+/-) RCD testing current Ian approx. 30 mA
cable break detector yellow LED q q
: power supply via te_st object_
protection class IP 54 (no batteries required)
item no. 020023 safety IEC/EN 61010-1, IEC/EN 61010-2-033
See page 40 for further accessories measuring category CAT 11300V

item no. 020053



Professional Continuity Tester
Phase Sequence Indicator for three-phase mains

DUTEST® pro TRITEST® pro

Continuity and Line Tester for testing high-impedance Phase Sequence Indicator with high-power

and low-impedance resistances LED torch and magnetic suspension

e continuity and semiconductor test by means of LEDs and loud buzzer e indication of “clockwise” and “counter-clockwise” phase sequence by

« visual indication by means of three LED steps: 0 - 100 Q/1 kQ/10 kQ means of green/red LED

e indication of phase voltages L1, L2 and L3 by means of red LED

e yoltage range: 400 V to 500 V AC (50 Hz to 60 Hz)

e acoustic indication via buzzer up to approx. 100 Q

e external-voltage indication: 6 VV to 400 V AC/DC (LEDs/ buzzer)

e polarity test, single-pole external conductor test (phase) * luminous high-power LED torch

« non-contact cable break detector (volt senson) e integrated magnetic holder and belt clip at the rear of the housing

e buzzer volume and brightness of the torch are adjustable * including three attachable 4 mm probe tips and alligator clip
e precise and powerful LED torch

e integrated magnetic holder and belt clip at the rear of the housing

DUTEST® pro TRITEST® pro

Continuity and Line Tester Phase Sequence Indicator
DUTEST® pro TRITEST® pro
LED indication 3 x yellow, 2 x red indication 4 xred, 1 x green LEDS
acoustic continuity test loud test buzzer up to 100 Q green/red LED for clockwise/counter-clockwise

phase sequence indication SRR

visual continuity test 0-100 /1 kQ/10 k< (yellow LEDs)

voltage range 6V - 400V AC/DC (50 Hz/60 Hz) UL T UL ELU L

single-pole external conductor test . frequency range 50 Hz - 60 Hz

polarity test . luminous LED torch yes, single-level

cable break detector . safety IEC/EN 61010-1, IEC/EN 61557-1, IEC/EN 61557-7
luminous LED torch yes, adjustable to four levels measuring category CAT Il 300V

safety IEC/EN 61010-1 batteries 3 x 1.5V batteries of type AA (LR6)
measuring category CAT Il 300V scope of delivery incl. set of measuring leads/test probes, alligator clip
batteries 3 x 1.5V batteries of type AA (LR6) item no. 020052

scope of delivery incl. set of measuring leads

item no. 050156

See page 40 for further accessories



Non-contact Phase/Phase Sequence and Magnetic Field Tester BENNING
quick & easy testing

TRITEST® easy BENNING VT 2 BENNING VT 1
Phase and Phase Phase and Magnetic Field Tester Phase Tester
sequence Tester e very reliable phase testing on various shock-proof and CEE sockets « quick and non-contact phase testing

e testing of solenoid valves in pneumatic and hydraulic systems, heating systems,
pumps as well as relays in vehicles, machines, devices and control systems
(green LED probe tip)

o testing of permanent, AC-induced and DC-induced magnetic fields

e high sensitivity for 12 V voltage range can be activated via the push-button

e easy phase sequence testing
in three-phase mains by
means of green/red LED
probe tip (clockwise/counter-
clockwise)

Common features of the non-contact phase tester

e non-contact testing, no contact to the electrical conductor required

e phase testing of sockets, distribution boxes, switches and lamps (by means of LED probe tip and buzzer)

e testing insulated lines (cable reel, chains of lights) of cable breaks

o the flashing frequency of the LED probe tip as well as the frequency of the acoustic signal increase with the voltage applied increasing as well
e capacitive measuring method requires no current flow

e hattery compartment can be opened easily via robust screw cap

e impact and break-proof ABS housing with pen clip

TRITEST® easy VT2 VT 1

CATIV 600V :?:es: SectllngCQSt:Sting CATIV 600V Testing a solenoid valve CATIVeoov|  Phase test in junction boxes
= clockwi

Non-contact Phase, Phase Sequence and Magnetic Field Tester

TRITEST® easy BENNING VT 2 BENNING VT 1
indication green/red LED probe tip/buzzer red LED probe tip/buzzer
voltage range 200V - 1000 VAC 12V -1000VAC 200V - 1000V AC
single-pole external conductor test red LED probe tip flashing/buzzer
phase sequence indication ® (right/left) - -
magnetic field test = . =
cable break detector o o .
measuring category CAT IV 600 V, CAT Il 1000 V
batteries 2 x 1.5V batteries of type AAA (LR03)
scope of delivery incl. batteries, pen clip
dimensions 153 x 25 x 20 mm 153 x 25 x 20 mm 153 x22 x 18 mm
weight 409 409 409
item no. 020051 044055 020054

See page 40 for further accessories
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Accessories for Testers

functional and indispensable

Toolboxes / stand-by cases

BENNING L-BOXX® 136

from the Sortimo® system

dimensions: 10236015
445 x 358 x 152 mm

Robust hard case with foam insert, separate shelf and

lid compartment for accessories and small parts. Safe Made of ABS material, dust and waterproof, 10198412
transport protection for high-quality testing and measu-  dimensions 375 x 190 x 250 mm

ring instruments.

Stand-by case DUSPOL®
dimensions:
330 x 100 x 60 mm

With belt loop on the back,

made of hard-wearing nylon fabric T ° °

_ 4 mm test probe cap (GS 38) Rubberized test probe cap (GS 38) for

packaging unit = 10 test probe caps reducing the test probe contact to a length 10184809 o o

_ (sufficient for 5 voltage testers) of 4 mm

Universal switchgear cabinet key

Test probe cap




BENNING

Digital Multimeter with safety and function without any compromises
TRUE RMS measuring method to satisfy highest demands on accuracy

For precise measurements in trade, service and industry:

* BENNING MM 12 with data logger, Bluetooth®, PC software and app

e BENNING MM 10-PV  for photovoltaic systems and applications with 1500 V AC/2000 V DC
e BENNING MM 10-1  with microampere measuring range for HVAC

e BENNING MM 7-2 top performance, quality and safety

* BENNING MM 2 series the entry-level class of professional measuring equipment

Digital Multimeter with proven quality and technology:
¢ BENNING MM P3 a variety of function in pocket size




Digital Multimeter

technical data

Type BENNING

Display
indicating range
bar graph
backlight

Measuring functions
basic accuracy
measuring method

AC voltage

DC voltage

AC current

DC current
resistance

frequency

capacity

temperature
continuity/diode
indication (continuity)

volt sensor (single-pole external conductor test /

cable break detector)

Features

interface

software

filter function

measuring range switching
Auto Power Off

low battery indication

Data HOLD

MAX / MIN / AVG

PEAK

AutoV / LoZ

relative value function (REL)
level measurement (dB/dBm)

memory MEM
Data Log function

measuring category

Scope of delivery
carrying case / batteries
fuse
measuring leads / TA PV
alligator clips
rubber holster with magnetic hanger
magnetic hanger
wire temperature sensor (K)
PC software / USB data cable
operating manual
calibration certificate

Generally
dimensions
weight
item no.
catalogue page

4000 /40 000
L]

0.5%
TRUE RMS

10 pv- 1000V

10 pv - 1000V

10pA-10A
10pA-10A
0.1Q-40MQ
5Hz - 100 kHz
0.01 nF - 40 mF
-200 °C up to +1200 °C
o/e
buzzer

Bluetooth®, USB
PC-SW, App (I0S, Android)
HFR (800 Hz)
automatic / manual

e/e /e

o/e

1 000 measuring values
(A-SAVE, SAVE)

40 000 measuring values
(interval: 1s - 600 s)
CAT IV 600 V
CAT Il 1000 V

o/e

°/—

°/—

206 x 94 x 54
640 g
044088
44

Measuring range indications refer to ranges from highest resolution to the final measuring range value

TOP!

MM 10-PV

6000

0.5%
TRUE RMS

100 pV - 1000 V
(1500 V via TA PV)

100 pV - 1000 V
(2000 V via TA PV)

1TmA-10A
1mA-10A
0.1Q-40MQ
1 Hz - 100 kHz
1nF-10 mF
-40 °C up to +400 °C
o/e

buzzer / red LED

Bluetooth®
App (10S, Android)
HFR (800 Hz)
automatic

4 000 measuring values
(interval: 1s - 600 s)
CAT IV 600V
CAT Il 1000V

o/e

o/e

o/e

163 X 82 x 50
425¢
044089
29,44

MM 10-1

6000

0.5%
TRUE RMS

100 pV - 1000V

100 pV - 1000V

0.1 pA - 400 mA
0.1 pA - 400 mA
0.1Q-40MQ
1 Hz - 100 kHz
1nF-10 mF
-40 °C up to +400 °C
o/e

buzzer / red LED

Bluetooth®
App (10S, Android)
HFR (800 Hz)
automatic
.

.

o/o/—

o/e

4 000 measuring values
(interval: 1s - 600 s)
CAT IV 600V
CAT Il 1000V

o/e

°/—

o/e

163 x 82X 50
425¢
044687
44

*incl. rubber holster

MM 7-2

0.03 %
TRUE RMS

10 pv - 1000V

10 pv-1000V

0.01pA-10A
0.01 pA-10A
0.01 Q - 60 MQ
5Hz - 1 MHz
0.01 nF-10 mF
-200 °C up to +1090 °C
o/e

buzzer / LCD

HFR (1000 Hz)
automatic / manual

e/e/e

o/e

CAT IV 600 V
CAT Il 1000 V

o/e

°/—

°/—

193 x 89 x 57
420 g
044690
45

MM 6-2

6000

0.5%
TRUE RMS

100 pv - 1000V

100 pv - 1000V

20mA-10A
1mA-10A
0.1Q-40MQ
1 Hz - 100 kHz
1nF-10mF

o/e
buzzer / red LED

automatic/ manual
.
.

—/=/-

CAT IV 600 V
CAT Il 1000 V

o/e

°/—

o/e

163 x 82 x 50
410g
044087
45



BENNING

MM 5-2

6000

0.5%
TRUE RMS

100 pv - 600V

100 pv - 600V

20mA-10A
0.1pA-10A
0.1Q-40MQ
10 Hz - 50 kHz
0.01nF -1 mF

-40 °C up to +400 °C

o/e
LCD / red LED

automatic
L]
L]

—/=/-

CAT IV 300V
CAT 1l 600 V

o/e

°/—

o/e

150 X 77 x 44
3109
044071
46

MM 2-3

0.2%
TRUE RMS

10 pv-600V

10 pv - 600V
1mA-10A
1mA-10A
0.1 Q-60MQ
10 Hz - 1 kHz
0.01 nF - 10 mF
-40 °C up to +400 °C
o/e
buzzer / LCD

automatic/ manual

CAT Il 600 V

o/e

°/—

°/—

161 x 80 x 50
334 ¢
044693
46

MM 2-2

6000

0.2%
TRUE RMS

10 V- 600V

10 V- 600V
1mA-10A
1mA-10A
0.1 Q- 60 MQ
10 Hz - 1 kHz
0.01 nF-10 mF

o/e
buzzer / LCD

automatic/ manual

CAT Il 600 V

o/e

°/—

o/

161 x 80 x 50
334
044692
46

MM 2-1

6000

0.2%
TRUE RMS

10 pv - 600V

10 pv- 600V

0.1Q-60MQ
10 Hz - 1 kHz

o/e
buzzer / LCD

automatic/ manual

CAT Il 600 V

o/e

°/—

°/—

161 x 80 x 50
334g
044691
46

MM 2

2000

0.5%
RMS

100 pv - 600V

100 pV - 600V

0.1 pA-20A
0.1pA-20A
0.1Q-20MQ

o/e
buzzer

manual

—/=/-

CAT lll 600 V
o/e

°/—

°/—

192 x 95 x 50
550 g
044028
47

i

MM P3

5000

0.6 %
RMS

100 pv - 300V

100 pv - 300V

0.1 Q-40MQ

5mHz - 5 MHz

10 pF - 100 pF
o/e

buzzer

automatic/ manual
.
L]

—/=/=

CAT Il 300 V
o/e

°/—

_/-

132%86x 19
1309
044084
47




TRUE RMS Digital Multimeter

with data logger, Bluetooth® and free app

BENNING MM 12

TRUE RMS Logging Multimeter for

professional use

e |arge digital display with secondary display and bargraph
indication

e AUTO SAVE function, storage without key operation

e TRUE RMS measuring method (AC, AC+DC)

e optical PC interface with USB cable

BENNING MM 10-PV
For photovoltaic systems and for

applications with high voltages

e safe voltage measurement up to 1500 V AC/
2000V DC via measuring adapter TA PV

e universally applicable with 10 A current
measuring range
e continuity test and single-pole phase test

« including PC software, alligator clips and calibration certificate ~ Via buzzer and red LED

Common features BENNING MM 12, MM 10-PV, MM 10-1

e data logger, memory function and Bluetooth® Low Energy 4.0 interface

e app “BENNING MM-CM Link” for download, storage and sharing measured values via smartphone/ tablet

e low-pass filter (HFR) for measurements at pulsed motor drives

e “AutoV” and “LoZ” function for automatic AC/DC voltage and to suppress reactive voltages (MM 12/MM 10-1)

BENNING MM 10-1

For HVAC and for service use

in harsh environments

e microampere measuring range for testing
flame sensors and sacrificial anodes of
heating systems/water storage tanks

e continuity test and single-pole phase test
via buzzer and red LED

e Volt sensor for non-contact signalling of phase voltages and cable breaks in lines via red LED (MM 10-PV/MM 10-1)
e delivery including case, rubber holster, wire temperature sensor, batteries, measuring leads. MM 10-PV additional with measuring adapter TA PV and alligator clips

MM 12

MM 10-PV

Volt sensor

CAT IV 600V

CAT IV 600V

MM 10-1

Volt sensor

CAT IV 600V

TRUE RMS Digital Multimeter

BENNING MM 12 BENNING MM 10-PV
indicating range 40000 (illuminated) with bar graph 6000 (illuminated) with bar graph
basic accuracy 0.5 % 0,5 %

AC voltage 10 pv - 1000V 0.1 mV - 1000V (1500 V via TA PV)
DC voltage 10 pv - 1000V 0.1 mV - 1000V (2000 V via TA PV)
AC current 10pA-10A 1TmA-10A

DC current 10pA-10A 1mA-10A
resistance 0.1Q-40MQ 0.01 Q - 40 MQ
continuity/diode o/e o/e

frequency 5Hz - 100 kHz 1 Hz - 100 kHz

capacity 0.01 nF - 40 mF 1nF-10mF
temperature -200 °C up to 1200 °C -40 °C up to 400 °C

volt sensor - 3

interface Bluetooth®, USB Bluetooth®

software PC software, app (I0S, Android) app (10S, Android)

filter function HFR (800 Hz) HFR (800 Hz)

memory 1000 measuring values, HOLD, PEAK, MAX/MIN HOLD, MAX/MIN, REL, SAVE
data log function 40000 measuring values (interval: 1 s - 600 s) 4000 measuring values (interval: 1 s - 60 s)
measuring method TRUE RMS TRUE RMS

measuring category CAT IV 600V CAT IV 600V

item no. 044088 044089

See page 48 for further accessories

BENNING MM 10-1

6000 (illuminated) with bar graph
05%
0.1 mV-1000V
0.1 mV-1000V
0.1 pA - 400 mA
0.1 pA - 400 mA
0.01 Q - 40 MQ
o/e
1 Hz - 100 kHz
1nF-10mF
-40 °C up to 400 °C
L]
Bluetooth®
app (10S, Android)
HFR (800 Hz)

HOLD, MAX/MIN, REL, SAVE
4000 measuring values (interval: 1 s - 60 s)
TRUE RMS
CAT IV 600V
044687

Measuring range indications refer to ranges from highest resolution to the final measuring range value



TRUE RMS Digital Multimeter BENNING
TRUE RMS measuring method to satisfy highest demands on accuracy

BENNING MM 7-2 BENNING MM 6-2

Top performance, quality and safety With highest safety

e highest measuring category CAT IV 600 V for highest safety e highest measuring category CAT IV 600 V for

o highest accuracy in the DC voltage measuring range of 0.03 % highest safety

e ergonomic 2-component housing for increased grip and impact resistance e “AutoV” function with low input impedance (LoZ)

e AutoV* function for automatic AC/DC switch-over and measuring range selection to suppress reactive voltages

e |0Z voltage measurement with low input impedance (> 2 kQ) to suppress reactive voltages e rubber holster with integrated magnetic hanger

e quick continuity test with optical and acoustic indication (< 100 ps) e Volt sensor for non-contact signaling of phase

e connectable low-pass filter (HFR) for measurements on frequency converters and for measuring voltages and cable breaks (buzzer/red LED) with
noisy signals 2 sensitivity levels

e integrated Volt sensor for non-contact signaling of phase voltages and cable breaks (buzzer/red e continuity test by means of red LED and buzzer
LCD) with 2 sensitivity levels e LC display with bar graph indication and illumination

e large LC display with bar graph indication, illumination and 60 000 digit resolution

e delivery including rubber holster with magnetic
e jack control with warning (visual/acoustic) to protect against operating errors (fuse protection) hanger, case, batteries and measuring leads

e 1 kV HBC fuses with high breaking capacity

e delivery including case, batteries, silicone measuring leads with 2 mm and 4 mm measuring
probe (gold-plated) and wire temperature sensor

MM 7-2 MM 6-2

==

BENMING Wl 51

HE,

s
-pa8a:

CAT IV 600V CAT IV 600V

TRUE RMS Digital Multimeter

BENNING MM 7-2 BENNING MM 6-2
indicating range 60 000 (illuminated) with bar graph 6 000 (illuminated) with bar graph
basic accuracy 0.03 % 0.5%

AC voltage 10 pv - 1000V 100 uv - 1000 V
DC voltage 10 pv - 1000V 100 pV - 1000V
AC current 0.01 pA-10A 20mA-10A
DC current 0.01 pA-10A 1mA-10A
resistance 0.01 Q - 60 MQ 0.1Q-40MQ
continuity/diode o/ o/e
frequency 5Hz -1 MHz 1Hz - 100 kHz
capacity 0.01 nF - 10 mF 1nF-10 mF
temperature -200 °C up to +1090 °C -

volt sensor .

interface - -
software - -

filter function HFR (1000 Hz) -
memory MEM HOLD, MAX/MIN/AVG, PEAK, REL HOLD, PEAK, REL
Data Log function - -
measuring method TRUE RMS TRUE RMS
measuring category CAT IV 600 V CAT IV 600 V
item no. 044690 044087

See page 48 for further accessories Measuring range indications refer to ranges from highest resolution to the final measuring range value



TRUE RMS Digital-Multimeter

for all demanding measuring tasks in industry and crafts

BENNING MM 5-2
Compact, precise and innovative

e compact dimensions: 140 x 70 x 33 mm
(without holster)

e rubber holster with integrated magnetic hanger

 \olt sensor for non-contact cable break detection
(LCD/red LED)

e continuity test by means of red LED and buzzer

e measuring input for AC/DC current, microampere DC
and temperature

e | C display with illumination

e delivery including rubber holster with magnetic
hanger, case, batteries, measuring leads and wire
temperature sensor

BENNING MM 2-3, MM 2-2 and MM 2-1 [E00
With an excellent price/performance ratio

e highest accuracy in the DC voltage measuring range of 0.2 %

e robust protective rubber holster for increased grip and impact resistance
e ergonomic housing with large display and illumination

o MIN/MAX/AVG recording, HOLD storage

e quick continuity test with optical and acoustic indication (< 15 ms)

e integrated Volt sensor for non-contact signaling of phase voltages and cable breaks (buzzer/
LCD) with 2 sensitivity levels

e jack control with warning (visual/acoustic) to protect against operating errors (fuse protection)
(MM 2-3, MM 2-2)

e 1 kV HBC fuses with high breaking capacity (MM 2-3, MM 2-2)

e delivery including case, batteries, silicone measuring leads with 2 mm and 4 mm measuring
probe (gold-plated) as well as wire temperature sensor (MM 2-3)

MM 5-2

MM 2-3 MM 2-2 MM 2-1

Volt sensor

[

INFO

Digital Multimeter

BENNING MM 5-2 BENNING MM 2-3 BENNING MM 2-2 BENNING MM 2-1
indicating range 6 000 (illuminated) 6 000 (illuminated) 6 000 (illuminated) 6 000 (illuminated)
basic accuracy 0.5% 02% 0.2% 02%
AC voltage 100 pV - 600 V 10 pv - 600V 10 pv - 600V 10 pV - 600V
DC voltage 100 pvV - 600 V 10 pv - 600V 10 pV - 600V 10 pv - 600V
AC current 20mA-10A 1TmA-10A 1mA-10A -
DC current 0.1pA-10A 1mA-10A 1mA-10A -
resistance 0.1Q-40MQ 0.1Q-60MQ 0.1Q-60MQ 0.1Q-60MQ
continuity/diode o/e o/e o/e o/e
frequency 10 Hz - 50 kHz 10 Hz - 1 kHz 10 Hz - 1 kHz 10 Hz - 1 kHz
capacity 0.01 nF -1 mF 0.01 nF -1 mF 0.01 nF -1 mF -
temperature -40 °C up to +400 °C -40 °C up to +400 °C - -
volt sensor . . .
interface - - - -
software - - - -
filter function = = = =
memory HOLD, PEAK, REL HOLD, MAX/MIN/AVG, REL HOLD, MAX/MIN/AVG, REL HOLD, MAX/MIN/AVG, REL
Data Log function - - - -
measuring method TRUE RMS TRUE RMS TRUE RMS TRUE RMS
measuring category CAT Il 600 V CAT 111 600 V CAT Il 600 V CAT Il1 600 V
item no. 044071 044693 044692 044691

See page 48 for further accessories

Measuring range indications refer to ranges from highest resolution to the final measuring range value



Digital Multimeter BENNING
reliable and precise in each and every situation

BENNING MM 2 _ BENNING Mm p3 [T
With precise current measuring ranges Pocket-size
e bhasic measuring for current, voltage, resistance, continuity and diode test e even smaller and narrower with lower weight (130 g)

e precise current measuring ranges (200 pA and 2/20/200 mA) for ionization e minimum dimensions: 132 x 86 x 19 mm
current measurement at the gas burner and for testing the sacrificial anode

in the hot water tank (HVAC technicians) o for all-purpose use with leather case, firmly connected attached

measuring leads and batteries
e manual measuring range selection

e delivery including rubber holster, case, battery and measuring leads

MM 2

MM P3

HEHJNG I.";l 2

Digital Multimeter

BENNING MM 2 BENNING MM P3
indicating range 2000 5000
basic accuracy 0.5% 0.6 %
AC voltage 100 pv - 600 V 100 pv - 300V
DC voltage 100 pV - 600V 100 pV - 300V
AC current 0.1pA-20A -
DC current 0.1pA-20A -
resistance 0.1Q-20MQ 0.1Q-40MQ
continuity/diode o/ o/e
frequency - 5 mHz - 5 MHz
capacity - 10 pF - 100 pF
temperature - -
volt sensor - -
interface - -
software - -
filter function - -
memory - HOLD
Data Log function - -
measuring method RMS RMS
measuring category CAT Il 600 V CAT Il 300 V
item no. 044028 044084

See page 48 for further accessories Measuring range indications refer to ranges from highest resolution to the final measuring range value



Accessories for Digital Multimeter

safe — functional — indispensable

Description

Current Clamp Adapters

o
NIi

BENNING CFlex 1
AC current transformer

BENNING CC 3
AC/DC current clamp adapter

Toolbox / stand-by cases

-840

BENNING L-BOXX® 136
from the Sortimo® system
dimensions:

445 x 358 x 152 mm

BENNING pre-perforated foam
insert 136

dimensions:

405 x 315 x 85 mm

Stand-by case size S
dimensions: 220 x 110 x 50 mm

Stand-by case size M
dimensions: 240 x 180 x 70 mm

Measuring accessories

*

i
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BENNING TA 1
alligator clips, two pieces

BENNING TA 2
set of measuring leads, six pieces

BENNING TA 3
set of measuring leads, eight pieces

BENNING TA 4
magnetic holder, three pieces

0 4 mm safety measuring leads
with 2 mm measuring tip, two pieces

0 4 mm safety measuring leads
with 4 mm measuring tip, two pieces

0 4 mm silicone measuring leads
with 2 mm and 4 mm measuring
probe

Six pieces

Temperature probe, type K, insertion
probe (V4A steel tube)

Ceramic fuse

S

400 mA fuses
packaging unit 10 pieces
440 mA fuses
packaging unit 10 pieces
1 A fuses

packaging unit 10 pieces

11 A fuses
packaging unit 10 pieces
15 A fuses
packaging unit 10 pieces

16 A fuses
packaging unit 10 pieces

Product data

basic accuracy: 3 %
current: 0.3 A - 3000 AAC
output: 100 mV/10 mV/1 mV AC per 1 AAC

basic accuracy: 1% - 2 %
current: 0.2 A - 300 AAC/DC
output: 1 mV/10 mV AC/DC per 1 AAC/DC

Innovative click system, can be integrated into all Sortimo® transport
solutions, quick securing with lock, also possible with several
L-BOXX®es, clearly organised storage system, shock-resistant ABS
housing.

Easy and perfect adaptation, individually adaptable insert for safe
transport. Grey. Incl. foam insert as bottom plate.
Dimensions: grid of 15 x 15 mm. Suitable foam insert for L-BOXX® 136.

with belt loop on the back, made of
hard-wearing nylon fabric

made of hard-wearing nylon fabric

0 4 mm plug-in technology, red/black,

professional equipment, CAT Ill 1000 V

@ 4 mm plug-in technology, red/black, professional equipment,
consisting of:

measuring leads (silicone) CAT Il 1000V,

test probes (@ 4 mm measuring tip) CAT Il 1000V,

alligator clips CAT Il 1000 V

0 4 mm plug-in technology, red/black, professional equipment, CAT Ill
1000 V, consting of:

measuring leads (silicone), test probes (slender measuring tip), claw
clamps, alligator clips

For attachment of multimeters to switching
cabinets, machine and system parts. Consisting of:
magnetic holder, adapter and belt

Red/black, L = 1.40 m, with @ 2 mm measuring tip
(L = 18 mm), CAT IV 600 V/CAT Il 1000 V (with
protective caps), CAT Il 1000 V (without protective caps)

Red/black, L = 1.40 m, with @ 4 mm measuring tip
(L =18 mm), CAT IV 600 V/CAT Il 1000 V (with
protective caps), CAT Il 1000 V (without protective caps)

Red/black, | = 1 m, with gold-plated @ 2 mm and @ 4 mm measuring
probe (screw-on type) (I = 18 mm), CAT IV 1000 V/CAT Il 1000 V
(with protective caps), CAT Il 1000 V (without protective caps)

For flexible substances, liquids, gases and air.
Measuring range: - 196 °C up to + 800 °C

fast-acting, breaking capacity 30 kA, rated voltage 1000 V,
dimensions 6 x 32 mm

fast-acting, breaking capacity 10 kA,

rated voltage 1000 V, dimensions 10 x 35 mm

fast-acting, rated current 1 A, rated voltage 500V,
dimensions 6.3 x 32 mm

fast-acting, rated current 11 A,

breaking capacity 20 kA, rated voltage 1000 V,
dimensions 10 x 38 mm

fast-acting, rated current 15 A,

breaking capacity 50 kA, rated voltage 600 V,

dimensions 10.3 x 38.1 mm

fast-acting, rated current 16 A, rated voltage 500 V, dimensions 6.3 x
32 mm

ltem no.

044068

044038

10236015

10236017

010912

010913

044124

044125

044126

044120

044146

044145

10231315

044121

10231514

10016655

749669

10218772

10149447

749770

MM 10-PV
MM 10-1

MM 7-2

MM 6-2

MM 5-2

MM 2-3

MM 2-2

MM 2-1

MM 2
MM P3

*figure similar



BENNING

Digital Current Clamp Multimeter for AC/DC current
TRUE RMS measuring method to satisfy highest demands on accuracy

For precise measurements in trade, service and industry:
¢ BENNING CM 12 power current clamp multimeter with data logger, Bluetooth® and app
e BENNING CM 10-PV  for photovoltaic systems and applications with 1500 V AC/ 2000 V DC
e BENNING CM E1 earth measuring clamp for earth loop resistance and leakage

current measurement
¢ BENNING CM 1-4 multifunctional current clamp with digital and LED display
¢ BENNING CM 2-1 universally applicable for various applications

Particularly for troubleshooting in electrical installations and devices:
¢ BENNING CM 11 for process signals, automotive engineering and intrusion alarm systems
* BENNING CM 9 series for measurement of leakage currents and differential currents




Digital Current Clamp Meters

technical data

Type BENNING
Display
indicating range

LCD / LED / bar graph

backlight / measuring point

illumination

ﬂ

CcM12

9999
o/ /e

°/—

Measuring functions

basic accuracy
measuring method

AC voltage
DC voltage
AC current

DC current

current AC + DC
fault current (leakage)

resistance

frequency / capacity
effective power / (cos @)
inrush current / THD
stand-by current /
process signals
temperature

continuity (buzzer) / diode
phase-sequence test
external conductor /
polarity test

volt sensor

Features

interface / software

filter function

measuring range switching

Auto Power Off
low battery indication

Data HOLD / MAX / MIN / AVG

PEAK / REL
null balance ZERO (A DC)

measuring input for CFlex 1

AutoV / LoZ

memory MEM

Data Log function
clamp opening

measuring category

Generally

dimensions
weight

special features

item no.
catalogue page

1%
TRUE RMS

10 mV-1000V

10 mV - 1000V

10 mA - 600 A

10 mA - 600 A

0.1Q-100 kQ

o/e
1TW-600kW /e
o/e
—/-
o/e
.

—/-

Bluetooth®/App
HFR (1000 Hz)

automatic/ manual

.
e/eo/0 /e
o/—
—/-

1 000 measuring values
(A-SAVE)

9 999 measuring values 4 000 measuring values 4 000 measuring values 116 measuring values

(interval: 1s - 600 s)
33 mm

CAT IV 600 V
CAT Il 1000 V

243 x 103 x 55
540 g

power current clamp
for power analysis in
single-phase, three-
phase and DC mains

044680
52

g

CM 10-PV

6000
o /—if—

o/e

1%
TRUE RMS
100 mV - 1000V
(1500 V via TA PV)

100 pV - 1000V
(2000 V via TA PV)

0.1 A - 4000 pA
10 mA - 600 A

0.1 pA - 4000 pA
10'mA - 600 A

*(01pA)
0.1Q - 600 kQ

o/e
—/-
o/
Iy
-40 °C up to 400 °C
o/e
—/-

Bluetooth®/App
HFR (800 Hz)

automatic
.
o/o /0 /—
—/-
.

/-

(interval: 1s - 60 s)
37 mm

CAT IV 600 V
CAT Il 1000 V

240 x 86 x 48
445 g

microampere/ tempe- large current measure-

cm10-1

6000
o /—if—

o/e

1%
TRUE RMS

100 mV - 1000 V

100 mV - 1000V

10 mA - 1500 A

10 mA - 1500A

0.1 Q - 600 kQ

o/e
—/-
o/
—/-
o/e
—/-

Bluetooth®/ App
HFR (800 Hz)

automatic
.
o/o /0 /—
Iy
.
.

o/e

(interval: 1s - 60 s)
42 mm

CAT IV 600V
CAT Il 1000 V

254 x 86 x 48
490 ¢

REEE

CME1

9999
o/ —if—

—/-

15%
TRUE RMS

0.3mA-35A

* (0.3 mA)

RE lus:
0.025 Q - 1500 Q

/-
_/-
—/-
iy

—/-

automatic

L]
e
—/=

—/-

(interval: 1s - 255s)

38 mm

CAT Il 300 V

276 x 100 x 47
7509

earth measuring

rature measuring range ment range up to 1500 clamp for earth loop

for HVAC, non-slip/
break-proof SoftGrip
housing

044683
29, 52

Measuring range indications refer to ranges from highest resolution to the final measuring range value

AAC/DC, non-slip/
break-proof SoftGrip
housing

044688
52

resistance/ leakage,
load current
measurement

044684
53

cm7

4000
o/ /e

°/—

0.7%
TRUE RMS

100 mV - 750V

100 mV - 1000V

100 mA - 1000 A

100 mA - 1000 A

0.1Q-400Q

o/—
_/=
—/=
— /-

o/

automatic

°
o/eo /e /—
°/—
o

—/-

53 mm

CAT IV 600 V
CAT Il 1000 V

275x 105 x 51
534 ¢

large clamp opening
for clamping large
conductor cross-
sections/busbars

044059
53

CM 5-1

9999
o/ /-

o/

0.9 %
TRUE RMS

1.3V-750V

0.7V-1000V

0.9A-600A

0.9A-600A

1Q-10kQ

/-
/-
/-
/-

o/e

automatic

L]
o/=/=/-
—/=
L]

—/e

35 mm

CAT IV 600 V
CAT Il 1000 V

215x85x 51
360 g

autotest, non-slip/
break-proof SoftGrip
housing

044066
53

CcM 11

6 000
Ofl=/l=

°/—

1%
TRUE RMS

10 mV-600V

10mV - 600V

100 pA - 20A

100 pA-10A

* (0.1 mA)
0.1Q - 600 kQ

—/-
.
— /=
o/e

°/—

automatic/ manual

.
o/o /0 /—
Iy
.

/-

23 mm

CAT IV 300V
CAT Il 600 V

206 X 76 x 34
262 g

ideal for trouble-
shooting, fire and
intrusion alarm
systems

044067
54

CM9-1

6000
o /—if—

°/—

1%
TRUE RMS

10 mV - 600V
10 mV - 600V

1pA-60A

° (1pA)
0.1Q - 600 kQ

—/=
_/-
—/-
iy
o/—
iy

— /-
HFR (1 kHz),
LPF

(40 Hz - 70 Hz)
automatic

L]
=li=l=/=
/-

L]

/-

23 mm

CAT IV 300V
CAT Il 600 V

210x 76 x 34
296 ¢

leakage current
clamp with
multimeter
functions

044682
54



BENNING

CM9-2

6000
o /—if—

o/e

1%
TRUE RMS

1pA-60A

° (1uA)

Bluetooth®/ App
HFR (1 kHz),
LPF

(50 Hz - 60 Hz)
automatic

.
o/e /o]
Iy

—/-

40 mm

CAT IV 300V
CAT Il 600 V

230 x 100 x 46
450 ¢

leakage current clamp

with
Bluetooth® and
app

044685
10,54

!

9999
/e /_

o/e

1%
TRUE RMS

6V-1000V
6V-1000V

100 mA - 200A

1Q-50kQ

—/-
_/-
—/-
—/-
o/—

o/e

automatic
L]
o/—/-/-
—/ =

—/-

16 mm

CAT IV 600 V
CAT Il 1000 V

220 x 57 x 35
2009

multifunctional current
clamp with various
measuring and voltage
tester functions, one-
hand operation

044686
36, 55

{

CM2-1

4000
o/ /-

o/

0.5%
TRUE RMS

100 pv - 600 V
100 pv - 600 V
10 mA - 400 A

10 mA - 400A

0.1Q - 40 MQ

o/e
.
—/=
—/-

o/e

HFR (800 Hz)

automatic

.
/o0 [/
.
.

o/e

27 mm

CAT IV 300V
CAT Il 600 V

198 x 69 x 39
2509

for various
applications

044689
55

CM P2

4200
o/ =if =

°/—

2%
TRUE RMS

10 mA - 400 A

10 mA - 400A

°/—

LPF (160 Hz)

automatic

L]
Yy
— /=
L]

/-

23 mm

CAT lll 600 V

149 x 59 x 28
140 g

mini AC/DC current

clamp in pocket size for

CMP1

4200
Off=/l=

°/—

2%
TRUE RMS

10 mA - 400 A

°/—

LPF (160 Hz)

automatic

L)
o/=/-/-
—/=

/-

23 mm

CAT Il 600 V

149 x 59 x 28

140 ¢

mini AC current clamp
in pocket size for

precise measurements precise measurements

of load currents

044679
55

of load currents

044678
55

CM1-3

2000
o/ /-

1%
RMS

100 mV - 750V

100 mV - 1000V

100 mA - 200A

0.1Q-20MQ

— /-
_/=
—/=
—/-

o/e

manuell

L]
o/=/=/-
—/=

—/-

16 mm

CAT IV 600 V
CAT Il 1000 V

190 x 60 x 40
2659

open current clamp
head, slim design

044063
56

CM1-2

2000
Ofl=[l=

1%
RMS

100 mV - 600V

100 mV - 600V

100 mA - 400 A

0.1Q-20 MQ

/-
/-
/-
/-

°/—

manuell

L]
Yy
—/=

/-

30 mm

CAT lll 600 V

190 x 70 x 38
225¢

compact design

044062
56

i e

CcM1-1

2000
o /—if—

_/-

2%
RMS

10 mA - 400A

manuell

.
o/eo /[
.

—/-

30 mm

CAT Il 600 V

180 x 70 x 42
2009

compact design

044061
56

CFlex 2

6000
o/ /-

°/—

3%
TRUE RMS

100 mA - 3000 A

manuell

.
e/eo/0/—
—/-

/-

160 mm

CAT IV 600 V
CAT Il 1000 V

120 x 70 x 26

2869

flexible AC current
transformers for narrow
measuring points, large
cable cross-sections

044069
57



TRUE RMS Digital Current Clamp Meters

with data logger, Bluetooth® and free app

BENNING CM 12

Power measurement in single-
phase and three-phase loads

e AC/DC effective power (W), power factor (cos ¢)

BENNING CM 10-PV
For photovoltaic systems and HVAC

e safe voltage measurement up to 1500 V AC/ 2000V DC
via measuring adapter TA PV

e microampere and temperature measuring range for

and harmonic measurement (THD) for evaluation

of the mains quality

HVAC

® bipolar phase sequence test (L1-L2-L3)

Common features BENNING CM 12, CM 10-PV, CM 10-1

* data logger, memory function and Bluetooth® Low Energy 4.0 interface
e app “BENNING MM-CM Link” for download, storage and sharing measured values via smartphone/ tablet
¢ INRUSH function for measuring inrush currents (motors etc.)
e low-pass filter (HFR high-frequency suppression) for measurements at pulsed motor drives
e measuring input for flexible current transformer BENNING CFlex 1 (044068) up to 3000 A AC (optional, on page 57)
e \/olt sensor for non-contact signalling of phase voltages and cable breaks in lines via red LED
e non-slip and break-proof SoftGrip housing
e delivery including case, batteries, measuring leads, CM 10-PV additional with measuring adapter TA PV, alligator clips and wire temperature sensor

= =

oM 12

INF0

TRUE RMS Digital Current Clamp Meters

BENNING CM 12 BENNING CM 10-PV
indicating range 9999 (illuminated) with bar graph 6000 (illuminated)
basic accuracy 1% 1%
AC voltage 10 mV - 1000V 0.1V -1000V (1500 V via TA PV)
DC voltage 10 mV - 1000V 0.1 mV - 1000 V (2000 V via TA PV)
AC current 10 mA - 600A 0.1 pA - 4000 pA, 10 mA - 600 A
DC current 10 mA - 600 A 0.1 yA - 4000 pA, 10 mA - 600 A
resistance 0.1 Q-100 kQ 0.01 Q - 600 kQ
continuity/diode o/e o/e
frequency 20 Hz - 10 kHz 1Hz - 10 kHz
capacity 1nF-4mF 1WF-1mF
effective power / (cos @) 1W-600kW /e -/-
temperature - -40 °C up to 400 °C
volt sensor . .
interface Bluetooth® Bluetooth®
software app (10S, Android) app (10S, Android)
filter function HFR (1000 Hz) HFR (800 Hz)
memory 1000 measuring values, HOLD, PEAK, MAX/MIN, AVG HOLD, MIN/MAX, INRUSH, ZERO
data log function 9999 measuring values (interval: 1 s - 600 s) 4000 measuring values (interval: 1s - 60 s)
measuring method TRUE RMS TRUE RMS
clamp opening 33mm 37 mm
measuring category CAT IV 600V CAT IV 600V
item no. 044680 044683

See page 58 for further accessories

CM 10-PV

Measuring range indications refer to ranges from highest resolution to the final measuring range value

BENNING CM 10-1
For professional service use

e precise current measurement up to
1500 AAC/DC

e “AutoV” function with low input
impedance (LoZ) to suppress reactive
voltages

oM 10-1

BENNING CM 10-1
6000 (illuminated)
1%
0.1V -1000V (AutoV+Loz)
0.1 mV - 1000 V (AutoV+LoZ)
10 mA-1500A
10 mA-1500A
0.01 Q - 600 kQ
o/e
1Hz-10 kHz
1pF-1mF
— /=

Bluetooth®
app (10S, Android)
HFR (800 Hz)
HOLD, MIN/MAX, INRUSH, ZERO
4000 measuring values (interval: 1's - 60 s)
TRUE RMS
42 mm
CAT IV 600V
044688



TRUE RMS Earth Measuring Clamp and Digital Current Clamp Meters

BENNING

innovative, proven and powerful

BENNING CM E1

TRUE RMS Earth Measuring Clamp
for earth loop resistance and
leakage current measurement

o earth loop resistance measurement Re in multiply
earthed earthing systems

o need to disconnect the earthing conductor or
to set earth rods and probes

e optical and acoustic alarm function in case of
excessive earthing resistances

e measurement of leakage and load currents using
the TRUE RMS measuring method

® |arge measuring clamp diameter of 38 mm

e measured value memory for 116 measured
values

e supplied in a hard-top case with reference
resistance loop

BENNING CM 7
Up to 1000 A AC/DC TRUE RMS

e safe current measurement up to 1000 AAC/DC
with TRUE RMS measuring method

* highest measuring category CAT IV 600 V for
highest safety

e clamp opening up to 53 mm for clamping large
conductor cross-sections/busbars

e jlluminated LC display with bargraph indication
for the detection of measuring trends

e delivery including case, battery and measuring
leads

BENNING CM 5-1

With automatic function and
single-button operation

e safe current measurement max. up to 600 AAG/DC
e highest measuring category CAT IV 600 V

e automatic function (V AC/DC, A AC/DC, ) and
measuring range selection

o safe and easy operation — measuring errors due to
incorrect measuring range selection are excluded

e |ow input impedance (LoZ) to suppress reactive
voltages

* non-slip and break-proof SoftGrip housing

e | C display with light sensor and background
lighting

e delivery including case, battery and measuring
leads

CM E1

Further information
see page 22, 23

BEMMISG CHT

CM 5-1

TRUE RMS Earth Measuring Clamp, Digital Current Clamp Meters

BENNING CM E1 BENNING CM 7 BENNING CM 5-1
indicating range 9999 4000 (illuminated) with bar graph 9999 (illuminated)
basic accuracy 1.5% 0.7 % 0.9%

AC voltage - 01V-750V 1.3V-750V
DC voltage - 0.1V-1000V 0.7V-1000V
AC current 0.3mA-35A 0.1A-1000A 0.9A-600A
DC current - 0.1A-1000A 0.9A-600A
resistance Re-lus 0.025 Q - 1500 Q 0.1 Q-400Q 1Q-10kQ
continuity/diode -/- o /- /e
frequency - 20 Hz - 400 kHz -
capacity - - -
effective power / (cos ¢) -/- -/= -/-
temperature - - -

volt sensor - - -
interface - - -
software - - -
filter function - - -
memory HOLD, REC (116 measuring values) HOLD, MAX/MIN, PEAK, ZERO HOLD, ZERO
data log function 116 measuring values - -
measuring method TRUE RMS TRUE RMS TRUE RMS
clamp opening 38 mm 53 mm 35 mm
measuring category CAT Il 300V CAT IV 600V CAT IV 600V
item no. 044684 044059 044066

See page 58 for further accessories

Measuring range indications refer to ranges from highest resolution to the final measuring range value




TRUE RMS high-precision and leakage current clamps

to satisfy highest demands on accuracy

BENNING CM 11

AC/DC Current Clamp with a resolution
of 0.1 mA and multimeter functions

e precise AC/DC current measurement

e ideal for troubleshooting in electrical installations,
devices, automotive engineering, control systems
(4 to 20 mA process signals) as well as in fire and

intrusion alarm systems

e multifunctional use for voltage (600 V), resistance

measurements (600 k<) and continuity test

e compact dimensions with a clamp opening of 23 mm
e delivery including case, batteries and measuring

leads

BENNING CM 9-1

Leakage Current Clamp with a
resolution of 1 p A AC and

multimeter functions

e universally applicable for current (60 A AC),
voltage (600 V), resistance measurement
(600 k) and continuity test

o LPF low-pass filter (40 Hz to 70 Hz) to suppress

high-frequency interfering signals

BENNING CM 9-2

Leakage Current Clamp with
a resolution of 1 p A AC,
Bluetooth® function and app

¢ Bluetooth® Low Energy 4.0 interface and
app for indication, storage and sharing
measured values via smartphone/ tablet

o |PF low-pass filter (50 Hz to 60 Hz) to
suppress high-frequency interfering
signals

Common features BENNING CM 9-1, CM 9-2

e measurements of leakage, differential an protective conductor currents in electrical systems

(IEC 60364), devices (EN 50678, EN 50699) and machines (EN 60204-1)
e defined protection against magnetic fields in compliance with EN 61557-13, class 2
e device filter (1 kHz) in compliance to EN 61557-16 for testing electrical appliances
e delivery including case, batteries and measuring leads (except CM 9-2)

CM 11

CM9-1

measuring adapter (044131)
for CM 9-1/CM 9-2

measuring adapter
(44127/044128)
for CM 9-1/CM 9-2

CM9-2

TRUE RMS high-precision and leakage current clamps

indicating range
basic accuracy

AC voltage

DC voltage

AC current

DC current
resistance
continuity/diode
frequency

capacity

effective power / (cos @)
temperature

volt sensor
interface

software

filter function
memory

data log function
measuring method
clamp opening
measuring category
item no.

See page 10, 58 for further accessories

BENNING CM 11
6000 (illuminated)
1%

10 mV - 600V
10mV - 600V
0.1mA-20A
0.1mA-10A
0.1 Q - 600 kQ

|
IIIII\II\

HOLD, MIN/MAX, ZERO
TRUE RMS
23 mm
CAT IV 300V
044067

BENNING CM 9-1
6000 (illuminated)
1%

10 mV - 600V
10 mV - 600V
1 pA-60A
0.1 - 600 kQ
° / —

_/_

device (1 kHz), low pass (40 Hz - 70 Hz)
HOLD, PEAK, ZERO
TRUE RMS
23 mm
CAT IV 300V
044682

BENNING CM 9-2
6000 (illuminated)
1%

1pA-60A

_/-
/-

Bluetooth®
app (10S, Android)
device (1 kHz), low pass (50 Hz - 60 Hz), without
HOLD, MAX/MIN
TRUE RMS
40 mm
CAT IV 300V
044685

Measuring range indications refer to ranges from highest resolution to the final measuring range value



TRUE RMS Digital Current Clamp Meter BENNING
to satisfy highest demands on accuracy
BENNING CM 1-4 BENNING CM 2-1 BENNING CM P2 and CM P1

Multifunctional Current Clamp with

digital and LED display

e current measurement up to 200 A AC via open current
clamp

e voltage measurement up to 1000 VAC/DC (with/without
acoustic signal), no batteries required from 50 V

| ED step indicator: 12, 50, 120, 230, 400, 690, 1000 V

e phase sequence test by means of green LEDs (right/left)

e single-pole external conductor test (phase) via red LED

e continuity test via buzzer and red LED

e polarity test via +/- LED

 one-hand operation for voltage measurement at sockets
(19 mm)

| ED measuring point illumination

e incl. belt holster, measuring accessories, batteries

e further informations on page 36

CM 1-4

1-:»: [ PR

E
(13

o

IVF0

TRUE RMS Digital Current Clamp Meters

BENNING CM 1-4
indicating range
basic accuracy 1%

AC voltage 6V-1000V
DC voltage 6V-1000V
AC current 0.1A-200A
DC current -
resistance 1Q-50kQ
continuity/diode °/—
frequency -
capacity -
effective power / (cos ¢) -/=
temperature -

volt sensor -
interface -
software -
filter function -
memory HOLD
data log function -
TRUE RMS

measuring method

clamp opening 16 mm
measuring category CAT IV 600V
item no. 044686

See page 58 for further accessories

9999 (illuminated)/LED

For various applications

e safe and non-contact measuring of
high currents

e AC/DC current measurement up to
400 A

e measurement of low currents
(automotive, photovoltaics, industry)

e measuring inputs for voltage,
resistance, frequency, capacity and
continuity test

e “AutoV” function with low input
impedance (LoZ)

e \/olt sensor (NCV) for non-contact
signaling of phase voltages (LCD)

e delivery including case, batteries,
measuring leads

CM 2-1

Volt sensor

BENNING CM 2-1
4000 (illuminated)
0.5%

100 pv - 600V
100 pv - 600V
10 mA-400A
10 mA-400A
0.1Q-40MQ
o/e
1 Hz - 50 kHz
1nF-10mF
— /=

HFR (800 Hz)
HOLD, MAX/MIN

TRUE RMS
27 mm
CAT IV 300V
044689

Minimum dimensions,
maximum safety
e precise measurements of load currents up to 400 A

e maximum resolution of 10 mA in the 40.00 A
measuring range

e inrush current measurement (INRUSH) in the 40 A
measuring range of motors and lighting systems

e low-pass filter (LPF) to suppress high-frequency
pulses at pulsed motor drives

e Volt sensor (NCV) for non-contact signaling of
phase voltages (buzzer/LCD)

e delivery including case and batteries

CM P2 CM P1

[

BENNING CM P2 BENNING CM P1
4200 (jlluminated) 4200 (illuminated)
2% 2%
0.01A-400A 0.01A-400A

0.01A-400A -
—/= —/=
—/= —/=
L]
LPF (160 Hz) LPF (160 Hz)
HOLD, INRUSH, ZERO HOLD, INRUSH
TRUE RMS TRUE RMS
23 mm 23 mm
CAT Il 600 V CAT lll 600 V
044679 044678

Measuring range indications refer to ranges from highest resolution to the final measuring range value



Digital Current Clamps

for AC current

BENNING CM 1-3 BENNING CM 1-2 and CM 1-1

With Volt sensor function In compact design

e safe AC current measurement with open current clamp head up to e safe current measurement up to 400 AAC
max. 200 AAC

e maximum resolution of 10 mA in the 20 A measuring range (CM 1-1)

* measuring inputs for voltage, resistance, continuity and diode test e measuring inputs for voltage, resistance and continuity test (CM 1-2)

e integrated volt sensor signalises phase voltages by means of an acoustic « compact dimensions with 2 clamp opening of 30 mm
signal and a red LED signal P p opening
« ocalizes cable breaks and defective lamps in exposed cables (cable reel, * delivery including case, battery/ batteries as well as measuring leads (CM 1-2)

light chains) via the feeding side of the phase

e delivery including case, batteries and measuring leads

CM1-3 CM1-2 CM 1-1

CAT IV 600 V

Digital Current Clamp Meters

BENNING CM 1-3 BENNING CM 1-2 BENNING CM 1-1
indicating range 2000 2000 2000
basic accuracy 1% 1% 2%
AC voltage 01V-750V 0.1V-600V -
DC voltage 0.1V-1000V 0.1V-600V -
AC current 100 mA - 200A 100 mA - 400A 10 mA - 400 A
DC current - - -
resistance 0.1Q-20MQ 0.1Q-20MQ -
continuity/diode o/e /- -/-
frequency - 1 Hz - 400 kHz
capacity - - -
effective power / (cos ¢) -/= -/=- -/-
temperature - - -
volt sensor . - -
interface - - -
software - - -
filter function - - -
memory HOLD HOLD HOLD, MAX
data log function - - -
measuring method RMS RMS RMS
clamp opening 16 mm 30 mm 30 mm
measuring category CATV 600V CAT Ill 600 V CAT Il 600 V
item no. 044063 044062 044061

See page 58 for further accessories Measuring range indications refer to ranges from highest resolution to the final measuring range value



Flexible Current Transformers BENNING
AC/DC and AC Current Clamp Adapters

BENNING CFlex 2, CFlex 1 BENNING CC 3 and CC 1

Flexible AC Current Transformers up to 3000 A AC AC/DC and AC Current Clamp Adapters
e TRUE RMS measuring method (CFlex 2) e safe AC current measurement max. up to 400 A
 measuring loop (46 cm) with high flexibility for narrow measuring points « connection via 4 mm safety measuring leads

and large cable cross-sections
e |ength of connecting cable: 1.8 m
e simple closing mechanism which can be operated with gloves

e applicalbe via measuring input of digital current clamps BENNING CM 12,
BENNING CM 10-PV and BENNING CM 10-1 (rotary switch positions
CFlex 1, optional, see page 52)

e analog output is universally applicable for all multimeters and oscilloscopes
via 4 mm safety plugs (CFlex 1)

e output 100/10/1 mV per A (CFlex 1)
e large 4 digit LC display with illumination (CFlex 2)
e delivery including case and batteries

e delivery including case and measuring leads as well as battery (CC 3)

CFlex 2 CFlex 1 cC3 CC1
g output: 1 mV/10 mV AC/DC per 1 AAC/DC output: 1 mV AC per 1 AAC
suitable for: see page 24, 30, 48

suitable for:
see page
24,48, 58

CAT IV 600V

Current Transformers and Current Clamp Adapters

BENNING CFlex 2 BENNING CFlex 1 BENNING CC 3 BENNING CC 1
indicating range 6000 (illuminated) - - -
basic accuracy 3% 3% 1%-3% 1.9%
AC voltage - - - -
DC voltage - - -
AC current 0.1A-3000A 0.3A-3000A 0.2A-300A 1A-400A
DC current - - 0.2A-300A -
resistance - - - -
continuity/diode -/- -/= -/- -/=
frequency - - - -
capacity - - - -
effective power / (cos ¢) -/- -/= -/- -/=

temperature

volt sensor

interface

software

filter function -

memory HOLD, MIN/MAX - - -
data log function -
measuring method TRUE RMS - - -
clamp opening 160 mm 160 mm 21 mm 30 mm
measuring category CAT IV 600V CAT Il 600 V CAT lll 600 V CAT Il 300 V
item no. 044069 044068 044038 044037

See page 58 for further accessories Measuring range indications refer to ranges from highest resolution to the final measuring range value



Accessories for Digital Current Clamp Meter

safe — functional — indispensable

Description

AG current transformer
AN LAY
{ )

v
Toolbox / stand-by cases

BENNING L-BOXX® 136
from the Sortimo® system
dimensions:

445 x 358 x 152 mm

BENNING pre-perforated foam
insert 136

dimensions:

405 x 315 x 85 mm

BENNING CFlex 1
AC current transformer

Stand-by case size S
dimensions: 220 x 110 x 50 mm

Stand-by case size M
dimensions: 240 x 180 x 70 mm

Belt holster
dimensions:
190 x 80 x 40 mm

&
¢
=]
B

Measuring accessories

e

BENNING TA 1
alligator clips, two pieces

BENNING TA 2
set of measuring leads,
Six pieces

* BENNING TA 3
set of measuring leads,
eight pieces

0 4 mm safety measuring
leads with 2 mm measuring
tip, two pieces

0 4 mm safety measuring
leads with 4 mm measuring
tip, two pieces

BENNING TA PV (4 mm)
measuring adapter

BENNING TA PV (MC4)
measuring adapter with MC4
connector

Set of measuring leads
seven pieces

- Temperature probe, type K,
1 | insertion probe (V4A steel tube)

Product data

basic accuracy: 3 %
current: 0.3A - 3000 AAC
output: 100 mV/10 mV/1 mV AC per 1 AAC

Innovative click system, can be integrated into all
Sortimo® transport solutions, quick securing with lock,
also possible with several L-BOXX®es, clearly organised
storage system, shock-resistant ABS housing.

Easy and perfect adaptation, individually adaptable
insert for safe transport. Grey. Incl. foam insert as
bottom plate. Dimensions: grid of 15 x 15 mm. Suitable
foam insert for L-BOXX® 136.

with belt loop on the back,
made of hard-wearing nylon fabric

made of hard-wearing nylon fabric

Practical belt holster with Velcro fasteners for attaching
the measuring instrument, for attachment to the belt.
Made of hard-wearing nylon fabric

@ 4 mm plug-in technology, red/black,
professional equipment, CAT Il 1000 V

@ 4 mm plug-in technology, red/black,

professional equipment, consisting of:

measuring leads (silicone) CAT Ill 1000 V, test probes
(@ 4 mm measuring tip) CAT Il 1000 V, alligator clips
CAT Il 1000 V

@ 4 mm plug-in technology, red/black, professional
equipment, CAT Il 1000 V, consting of:

measuring leads (silicone), test probes (slender measu-
ring tip), claw clamps, alligator clips

Red/black, L = 1.40 m, with @ 2 mm measuring tip (L
=18 mm), CAT IV 600 V/CAT 1ll 1000 V (with protective
caps), CAT 1l 1000 V (without protective caps)

Red/black, L = 1.40 m, with @ 4 mm measuring tip (L
=18 mm), CAT IV 600 V/CAT Ill 1000 V (with protective
caps), CAT Il 1000 V (without protective caps)

For safe DC and AC voltage measurement up to 1500 V
AC/ 2000V DC. Measuring category: 1000 V CAT Ill, 600
V CAT IV (with protective cap), 1000 V AC CAT Il/ 1500

V DC CAT Il (without protective cap). Length 1.4 m. Incl.
protective caps CAT III/ IV

For voltage measurement up to 2000 V DC. For direct
connection to PV generators with MC4 connector.
L=1.40m.

0 4 mm measuring leads, red/ black, length = 1.40 m,
with 2 mm measuring probe. CAT IV 600 V / CAT Ill 1000
V (with protective caps), CAT Il 1000 V (without protective
caps), CAT 11 1000 V (with 4 mm @ contact tip extension).
Contact tip protection to protect against injuries, attached
to the black measuring lead. Set of protective caps (CAT
11/ IV) red/black, to reduce the length of the uninsula-

ted part of the contact tips. Set of 4 mm @ contact tip
extensions (CAT Il)

For flexible substances, liquids, gases and air.
Measuring range: - 196 °C up to + 800 °C
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*figure similar



Laser Distance Meter
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Length measurement up to 40 m /60 m

Area calculation

Volume calculation

Indirect height measurement
Continuous measurement
Selection of reference plane

Selection of measuring units

Additionally for BENNING LD 60:

Stake-out function
Digital level
Digital circular level

Automatically rotating display

Measured value memory for
50 measured values

Colour display

+ LD 60

_ L 2

P: i -

. -
a A2 e
o A L }

HENMING

w) }}‘l

LD a0

BEMMING

¥ |

ol | | |



Laser Distance Meter
compact and multifunctional

| BENNING LD 60 and LD 40
Laser Distance Meter

Application:
e Quick and easy measurement of rooms

e Determination of material requirements (e. g. cables, floor coverings,
paint, etc.)

e Determination of volumes (e. g. tank volume, planning of air conditioning
systems, room to be ventilated, etc.)

¢ Continuous measurement to determine a specific distance to a plane
e (Calculation of heights that cannot be measured directly

e Adjustable reference plane for measurement between two surfaces or from
an edge

Additionally with LD 60:

e Staking out distances into equal sections for wallpapers and the like

e | evel and protractor for aligning beams, profiles and pipes.

e Circular level for checking surfaces for horizontality

o Automatically rotating display for measurements on walls

e Determination of heights from a distance (e. g. of windows on upper floors)

scope of delivery LD 60

Technical data

] BENNING LD 40 BENNING LD 60

measuring range 0.05...40m 0.05...60m
measuring accuracy =3 mm +=1.5mm
protection class IP 54

laser type 650 nm, Class Il, <1 mW

measuring speed 0.5 seconds

dimensions (I x w x h) 98 x 36 x 23 mm 105 x 48 x 21mm
weight 769 84¢

item no. 050500 050501




Demonstration cases for practice-oriented application BENNING
recommendation of the workshop equipment

BENNING DB 1 BENNING DB 2

Demonstration Case for testing and measuring Demonstration Case for practice-oriented

of primary quantities of electrical engineering training concerning installation testers

e suited for teaching and education purposes, training courses and e portable case for simulation of electrical systems confirming
product presentations to standards according to IEC 60364

BENNING DB 1
Item no.: 044132

BENNING DB 2
Item no.: 044133

. Tester/meter complying . . . Single unit/device Single unit/device
LT AT with standard I combination version Il combination version Il

For enterprises of electrical engineer-craft according to Electricity Association

DUSPOL® analog DUSPOL® expert DUSPOL® digital
T D TR R B 1261210 item no. 050261 item no. 050262 item no. 050263
. . IEC/EN 61010-1 MM 2 MM 6-2 + CC 1 MM 12 + CC 1
voltage (min. 600 V) and current meter (min. 15 A) IEC/EN 61010-2-033 item no. 044028 item no. 044087 + 044037 item no. 044088 + 044037
G [T IEC/EN 61010-1 CM P2 CM 2-1 CM 12
P IEC/EN 61010-2-032 item no. 044679 item no. 044689 item no. 044680
i i IT 101
insulation tester IEC/EN 61557-2 item no. 044033 _ IT 105
7105 item no. 044105 IT 130
- or A
loop chmmeter IEC/EN 61557-3 item no. 044105 115 item no. 044103
i ; ; L IT101 item no. 044104
resistance measuring device IEC/EN 61557-4 item no. 044033
. . . ) CME1 earthing set for IT 115 earthing set for IT 130
earthing measuring device 2tz A item no. 044684 item no. 044113 item no. 044113
IT 105
FOGET 12817, B kE158 item no. 044105 IT115 IT 130
o TRITEST® pro item no. 044104 item no. 044103
phase sequence indicator IEC/EN 61557-7 item no. 020052
instrument for testing electrical equipment ST 725

(EN 50678, EN 50699) JEEE )1 item no. 050316 ST 755+ BTEC-SET

H\Es(t;nér;;g;)for testing medical electrical equipment [EC/EN 61557-16 item no. 10238249 i£;6&+1BJzEscs§5Eg
gg-;gl;légr;i fj:)vice for testing arc welding equipment IEC/EN 61557-16
Additional recommendation of BENNING

differential current clamp for error current determination in :Eggx g} 3%13 sy - Cm9-2 item n%'.woi:ssz or
electric equipment and systems item no. 044682 item no. 044685 CM9-2

IEC/EN 61010-2-032 item no. 044685

mA current clamp for measuring signal currents IEC/EN 61010-1 CM 11 CM 11 CM 11

(4 to 20 mA DC), troubleshooting in electrical installations IEC/EN 61010-2-032 item no. 044067 item no. 044067 item no. 044067
- ) DUTEST® pro DUTEST® pro DUTEST® pro

continuity tester 2= LIS item no. 050156 item no. 050156 item no. 050156

Luxmeter type B for IT 130

illumination sensor item no. 044111
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BENNING Elektrotechnik und Elektronik GmbH & Co.KG
factory | (administration): MiinsterstraBe 135-137 - D-46397 Bocholt
factory Il (production/repairs): Robert-Bosch-StraBe 20 - D-46397 Bocholt
Tel.: +49/(0) 28 71/93-111
www.benning.de - E-Mail: duspol@benning.de
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