S
BEHA-AMPROBE’

2100-Delta+

Voltage Tester with
Current-Function TRMS

User Manual

(ENG) (GER] (FRE ] (ITA }(sSPA] [DUT]
(POR] [SWE| ( FIN ] (POL | [NOR] [DAN]







P
BEHA-AMPROBE’

Nt

2100-Delta+

Voltage Tester
with Current-Function TRMS

User Manual

11/2024, Rev. C
©2024 Beha-Amprobe.
All rights reserved. Printed in China



Limited Warranty and Limitation of Liability

Your Beha-Amprobe product will be free from defects in material and
workmanship for 4 years from the date of purchase unless local laws
require otherwise. This warranty does not cover fuses, disposable
batteries or damage from accident, neglect, misuse, alteration,
contamination, or abnormal conditions of operation or handling. Resellers
are not authorized to extend any other warranty on the behalf of Beha-
Amprobe. To obtain service during the warranty period, return the
product with proof of purchase to an authorized Beha-Amprobe Service
Center or to an Beha-Amprobe dealer or distributor. See Repair Section
for details. THIS WARRANTY IS YOUR ONLY REMEDY. ALL OTHER
WARRANTIES - WHETHER EXPRESS, IMPLIED OR STATUTORY -
INCLUDING IMPLIED WARRANTIES OF FITNESS FOR A PARTICULAR
PURPOSE OR MERCHANTABILITY, ARE HEREBY DISCLAIMED.
MANUFACTURER SHALL NOT BE LIABLE FOR ANY SPECIAL,
INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES,
ARISING FROM ANY CAUSE OR THEORY. Since some states or
countries do not allow the exclusion or limitation of an implied warranty
or of incidental or consequential damages, this limitation of liability may
not apply to you.

Repair

All Beha-Amprobe tools returned for warranty or non-warranty repair

or for calibration should be accompanied by the following: your name,
company’s name, address, telephone number, and proof of purchase.
Additionally, please include a brief description of the problem or the
service requested and include the test leads with the product. Non-
warranty repair or replacement charges should be remitted in the form of
a check, a money order, credit card with expiration date, or a purchase
order made payable to Beha-Amprobe.

In-warranty Repairs and Replacement - All Countries

Please read the warranty statement and check your battery before
requesting repair. During the warranty period, any defective test tool
can be returned to your Beha-Amprobe distributor for an exchange for
the same or like product. Please check the “Where to Buy” section on
beha-amprobe.com for a list of distributors near you. Additionally, in the
United States and Canada, in-warranty repair and replacement units
can also be sent to an Amprobe Service Center (see address below).

Non-warranty Repairs and Replacement — Europe

European non-warranty units can be replaced by your Beha-Amprobe
distributor for a nominal charge. Please check the “Where to Buy”
section on beha-amprobe.com for a list of distributors near you.

Beha-Amprobe
Division and reg. trademark of Fluke Corp. (USA)

USA: Canada:
Amprobe Amprobe
Everett, WA 98203 Mississauga, ON L4Z 1X9

Tel: 877-AMPROBE (267-7623)  Tel: 905-890-7600

Non-warranty Repairs and Replacement - Europe

European non-warranty units can be replaced by your Amprobe
distributor for a nominal charge. Please check the “Where to Buy”
section on beha-amprobe.com for a list of distributors near you.

Beha-Amprobe
Division and reg. trademark of Fluke Corp. (USA)

Germany* United Kingdom

In den Engematten 14 52 Hurricane Way

79286 Gilottertal Norwich, Norfolk

Germany NR6 6JB United Kingdom
Phone: +49 (0) 7684 8009 - 0 Phone: +44 (0) 1603 25 6662
beha-amprobe.de beha-amprobe.com

The Netherlands - Headquarters**
Science Park Eindhoven 5110
5692 EC Son

The Netherlands

Phone: +31 (0) 40 267 51 00
beha-amprobe.com

*(Correspondence only — no repair or replacement available from this
address. European customers please contact your distributor.)
**single contact address in EEA Fluke Europe BV
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2100-Delta Voltage Tester with Current-Function TRMS
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o Open clamp/jaw for current measurement

9 Current measurement sensing zone for best accuracy
€ Measurement area illumination / Flashlight (white LED)
O LED display

@ LC display

( ON/OFF and Function button

@ Flashlight and HOLD button

@ Test probe - (L1)

©) Test probe + (L2)

) Battery compartment

@ 4mm @ test probe extension (screwable)

@ GS 38 protective probe caps

@ Test probe protection cover (not shown)

@ Test probe storage on back side (not shown, see page 10)

0 &

®

( Voltage indication

(D Polarity indication (120V LEDSs)

@ ELV / Single-Pole Phase Test indication

(@ Continuity indication

@ Rotary field indication (phase rotation right/left)
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¢) Data HOLD indicator
@ AC/ DC and polarity indicators
@ Function symbols from left to right,
upper row: - voltage test (measurement) “V” + continuity “Rx”
- current measurement “A”
- resistance measurement “Q”
lower row: - voltage mode ,,<10V*
- frequency measurement “Hz”
- low resistance indication “L Rx”
- diode test “ 1¢”
@ Low battery indication

@ Four digit - seven segment display

SYMBOLS

Caution! Risk of electric shock.

Caution! Refer to the explanation in this manual.

Application of current sensor to and removal from
UNINSULATED HAZARDOUS LIVE conductors
is permitted.

The equipment is protected by double insulation or
reinforced insulation.

Equipment for working under live voltage

>oH PP

C€ | Complies with European Directives.
This product complies with the WEEE Directive marking
requirements. The affixed label indicates that you must
not discard this electrical/electronic product in domestic
% household waste. Product Category: With reference
= | to the equipment types in the WEEE Directive Annex |,
this product is classed as category 9 “Monitoring and
Control Instrumentation” product. Do not dispose of
this product as unsorted municipal waste.
e | Battery
SAFETY INFORMATION

The two pole voltage tester and test probes complies with:
IEC 61243-3:2014, EN 61243-3:2014, DIN VDE 0682-401:2015

Dust/water ingress protection IP64 per EN 60529
Electromagnetic Compatibility (EMC): IEC 61326-1

The current measurement function (open jaw) on this tester
complies with IEC/EN 61010-1 and IEC/EN 61010-2-032

Measurement Category lll is applicable to test and measuring
circuits connected to the distribution part of the building’s low-
voltage MAINS installation.

Measurement Category IV is applicable to test and measuring
circuits connected at the source of the building’s low-voltage
MAINS installation.

For Use by Competent Persons

Anyone using this voltage tester should be knowledgeable and
trained about the risks involved with measuring voltage and
current, especially in an industrial setting, the importance of
taking safety precautions and of testing the voltage tester before
and after using it to ensure that it is in good working condition.

Depending on the internal impedance of the voltage tester
there will be a different capability of indicating the presence
or absence of operating voltage in case of the presence of
interference voltage.



A voltage tester of relatively low internal impedance,
compared to the reference value of 100 kQ, will not indicate
all interference voltages having an original voltage value above
the ELV level. When in contact with the parts to be tested,

the voltage tester may discharge temporarily the interference
voltage to a level below the ELV, but it will be back to the
original value when the voltage tester is removed.

When the indication “voltage present” does not appear, it is
highly recommended installing earthing equipment before work.

A voltage tester of relatively high internal impedance,
compared to the reference value of 100 kQ2, may not permit
to clearly indicate the absence of operating voltage in case of
presence of interference voltage.

When the indication “voltage present” appears on a part that

is expected to be disconnected of the installation, it is highly
recommended confirming by another means (e.g. use of an
adequate voltage tester, visual check of the disconnecting point
of the electric circuit, etc.) that there is no operating voltage on
the part to be tested and to conclude that the voltage indicated
by the voltage tester is an interference voltage.

A voltage tester declaring two values of internal impedance has
passed a performance test of managing interference voltages
and is (within technical limits) able to distinguish operating
voltage from interference voltage and has a means to directly or
indirectly indicate which type of voltage is present.

/A A\ Warning: Read Before Using

To avoid possible electric shock or personal injury:

¢ The operating instructions contain information and
references required for safe operation and use of the voltage
tester. Before using the voltage tester, read the operating
instructions carefully and follow them in all respects.

e Failure to follow the instructions or to comply with
warnings and references may result in hazard to the user
and damage to the voltage tester.

¢ |f the voltage tester is used in a manner not specified
by the manufacturer, protection provided by the voltage
tester may be impaired.

e Comply with local and national safety requirements.

e Use proper protective equipment as required by local or
national authorities.

UNPACKING AND INSPECTION

Your shipping carton should include:

1 2100-Delta Voltage Tester with Current-Function
Holster

GS 38 protective probe caps

4mm @ test probe extension (screwable)

1.5V alkaline batteries, IEC LROS3 (installed)

1 User manual

If any of these items are damaged or missing, return the
complete package to the place of purchase for an exchange.

NN N =

FEATURES

The Beha-Amprobe 2100-Delta is a rugged and easy-to-use
two pole voltage tester for voltage, continuity and current
checks. The 2100-Delta is for electricians in residential,
industrial, and commercial applications for use in a wide voltage
range and safety rating are built according to latest voltage
tester standard EN 61243-3:2014 and are GS approved.

e AC and DC voltage test with LED and LC display.

e \oltage range: 1to 1000 V AC (15...800 Hz) and 1 to
1500 V DC(%)

e Safety rating (overvoltage category): CAT IV /600 V,
CAT lll /1000 V

¢ Automatic AC/DC voltage detection, indication of polarity
e Vibration motor in addition to voltage indication
e Open clamp meter for current measurement up to 200 A

¢ Two pole phase rotation indication —no third hand required.
Separate indicators for “Right” and “Left” rotation.

4



Resistance measurement, Continuity test, low resistance
indication (<20Q) and diode test

Frequency measurement

Single pole test for phase indication

Data Hold (HOLD)

LCD Backlight and Flashlight for dark environments
IP 64 splash-proof and dust-tight

OPERATING THE TESTER

Safety Instructions

The voltage testers has been designated and tested in accordance
with the safety regulations for voltage testers when leaving the
factory. To prevent injuries and damages to the user and the
voltage tester, follow the safety instructions in this manual.

A A\ Read Before Using:
Danger of electric shock.

Read all safety information before you use the Product.
Carefully read all instructions.

Examine the case before you use the Product. Look for cracks
or missing plastic. Do not use the Product if it is damaged.

Do not use the Product if it operates incorrectly.

Tester must be operated by trained users only.

To avoid an electric shock, observe the precautions when
working with voltages exceeding 120 V (60 V) DC or 50 V
(25 V) rrm.s. AC. In accordance with general safety
regulations these values represent the maximum allowed
limits for contact voltages (values in brackets refer to
limited ranges, e.g. in medical areas).

The acoustic indication =50 V AC and =120 V DC is only to
warn the user, not for measuring.

Before using the voltage tester at locations with a high
background noise level, it should be determined whether
the audio signal is perceptible.

The voltage tester shall not be used with the battery
compartment open.

Before using the voltage tester, ensure that the test lead
and voltage tester are in perfect working condition. Look
out for broken cables or leaking batteries (if applicable).
The batteries shall be checked before use and replaced

if necessary.

Hold the voltage tester and accessories by the designated
grip areas and probe handle areas only, the LCD screen
and LED indicator must not be covered. Do not touch the
test probes in any case before and during test.

The voltage tester may be used only within the specified
measurement ranges and in low-voltage installations up to
1000V AC and 1500V DC.

The voltage tester may be used only in the overvoltage
category for which it has been designed for!

Before and after use, always check that the voltage tester
is in perfect working condition (e.g. check on a known
voltage source or on a proving unit).

The functioning of the voltage tester shall be checked
shortly before and after a test. If indication of one or more
function fails, or not functioning at all is indicated, the
voltage tester must be taken out of operation immediately.
The voltage tester complies with protection degree IP 64
(splash-proof and dust-tight) and therefore can also be
used under humid conditions.

It is not permitted to use the tester during rain or precipitation.
Never use the tester in explosive environment.

The voltage tester operates correctly only within a
temperature range of -15°C to +55°C at relative air
humidity less than 85% (without condensation).

If the safety of the user cannot be guaranteed, the voltage
tester must be taken out of operation and secured against
unintentional use.

Safety is no longer guaranteed in the following cases:

- Obvious damage

- If the voltage tester can no longer perform the
required measurements/tests

- Stored for too long in unfavorable conditions
- Damaged during transport
- Leaking batteries



¢ For all work, observe the accident prevention regulations of
the professional trade association for electrical installations
and equipment and/or other local safety regulations.

e Unauthorized persons shall not disassemble or assemble
the voltage tester and supplementary equipment. The
voltage tester may be serviced by an Beha-Amprobe
authorized service technician only.

e Operational safety is no longer guaranteed if the voltage
tester is modified or altered.

® The current test can also be performed on single insulated
wires and uninsulated conductors or busbars. In the
case of non double insulated wires, it is necessary to pay
outmost attention not to touch the wire and keep distance
to avoid electric shock.

* Use only specified replacement parts.

¢ Remove batteries to prevent battery leakage and damage
to the Product if it is not used for an extended period.

Before Using the Tester

A Before conducting any test, follow the safety instructions.
Before using the voltage tester, always perform a function test.

A Disconnect the voltage tester completely from any
measuring circuit first.

=" The “GS 38 protective cap” () can be removed before
the tests. To do this, pull them forward off the test probes.

A The “GS 38 protective cap” @ may be required by
national regulations or directives.

Switching ON / OFF the Tester / Auto Power OFF
Auto-Power-ON/ switching ON

The tester switches on automatically when it detects shorten
test probes (continuity), or an AC or DC voltage above approx.
6 V or a live phase on L2+ probe (single pole phase test).

Alternatively, the tester can be switched on by pressing ON/
OFF button () or “Flashlight/HOLD” button @.

Auto-Power OFF / switching OFF

Tester is automatically powered OFF after approx. 30 sec
when there is no signal contacted to the test probes.

The flashlight automatically switches OFF after approx. 30 sec.

Alternatively, the tester can be switched OFF by pressing the
ON/OFF button for 5 sec.

Function Test/Self-Test:

Switch ON voltage tester by shorting the test probes, while
unit is OFF. All LEDs, flashlight, buzzer, vibration, all symbols
on LCD and backlight shall be on for approx. two seconds
Note: Self test will be also performed automatically after
battery replacement.

If the Low Battery symbol blinks after the self test is
performed, the batteries must be changed.

Before and after use, always test the voltage tester on a known
voltage source or on a proving unit.

A The voltage tester must be no longer used if one or more
functions fail or if no functionality is indicated.

/\ Remove discharged batteries immediately from the voltage
tester to prevent any leaks.

[¥° The ELV LED @ functions even without batteries at
voltages > 50 VAC / 120 VDC.

A CAUTION: All other indications will not work without
batteries or discharged batteries.



Voltage Test (Two Pole) (V) TRMS

A\ A\ Follow the safety instructions. Connect both test
probes to the test object.

e The 2100-Delta switches ON automatically when voltage
exceeds approx. 6V and can measure voltages in range
of 6V-1000VAC/1500VDC.

The voltage measurement is shown on the LC display
and the voltage level is also indicated by LEDs if it is
above 120V

* The buzzer and vibration function turn on if the voltage is
higher than 50 V AC or 120 V DC.

e Voltage polarity is indicated in the following way on LCD:

AC: AC symbol is on
+DC: DC symbol is on
-DC: - symbol and DC symbol is on
® Above 120V, the polarity is shown in addition on the LED
display in the following way.

AC: both 120 V LEDs are on

+DC: left +120 V LED is on

-DC: right -120 V LED is on
The “L2 +” probe should be connected to positive (+)
potential, and the tester LED Polarity indication will show
the “+DC” symbol. When the “L2 +” probe is connected to
negative potential (-) the tester will indicate “~-DC” polarity.
During voltage test, L or R LED/Symbol may light up.
In case of discharged batteries, only the ELV LED lights up
when voltage above 50 VAC / 120 VDC is detected.

Single-Pole Phase Test

35" The single-pole phase test works with an AC voltage
exceeding approx. 100 VAC.

= During the single-pole phase test to determine the phase
conductors, the display function may be impaired (e.g. with
insulating personal protective equipment or at insulated
locations).

/A A\ The voltage indication in single-pole phase test is not
sufficient to assure safety. This function is not suitable to
test for absence of voltage. This always requires a two-pole
voltage test.

e Firmly hold the tester with entire hand.

e Connect voltage tester’s test probe 0 “L2 +” to the
test object. The LED for ELV / Single pole phase test
indication is ON if voltage exceeds 100V.

[I3° The single-pole phase test function is automatically
executed in all functions except “Voltage Mode <10V”.

Continuity Test (Rx)

/\ The test circuit/object shall be de-energized
before measurement.
e Check for the absence of voltage by conducting a two
pole voltage test on the test object.

e Connect both test probes together or press the ON/OFF
button to switch on the tester.

e Continuity function is automatically executed in all
functions except Current (A) mode and “Voltage Mode
<10V”.

e Connect both test probes to the test object. For continuity
(up to approx. 500 kQ) the LED for continuity Rx is ON,
the LCD indicates “Con” and the buzzer is active.

If a lower, 20 Ohm threshold for continuity is preferred, “low
resistance indication” (L Rx) mode can be selected.

Determining the Phase Rotation Indication

The voltage tester features a three-phase rotation indicator
with two probes.

A Follow the safety instructions.

The Phase Rotation Indication tester is always active, and the
LED L or R may be ON constantly.

However, the phase rotation indication can be determined
only in a three-phase system between the phases. The
instrument displays the voltage between two phases.

e Connect the test probe L1 to the presumed phase L1 and
the test probe L2 to the presumed phase L2.

e Firmly hold the handle of the tester with entire hand.
7



If the LED R @ is constantly constantly ON - right phase
rotation is detected.

If the LED L @ is constantly ON - left phase rotation is
detected.

TIP: When re-testing with exchanged test probes the opposite
result has to be shown.

I3 The function of this test may not be fully achieved if the
insulation condition / grounding conditions of user and/or of
the equipment under test is not good enough.

Current Measurement (A) TRMS
A A\ Warning:

Store test probes safely to avoid any unintended connection.
® Press ON/OFF/Function button repeatedly until LCD
shows A symbol.
e Currents between 0.1 A and 200 A can be measured.

e The wire needs to be positioned in the center of the open
jaw at the height of the markings to the left and right.

=¥ Improper placing of the wire will result into higher
measurement error.

Note: Tester will switch automatically to voltage
measurement if voltage of >6 V is detected via test leads.

Resistance Measurement (Q)

A\ The test circuit/object shall be de-energized before
measurement.

e Check for the absence of voltage by conducting a two-
pole voltage test on the test object.

e Switch into resistance measurement by pressing ON/
OFF/Function button repeatedly until Q symbol is shown
on LCD.

e Connect both test probes to the test object. The tester
indicates the resistance digitally on the LCD screen 6
For very low resistances below 20 Ohms the continuity
buzzer is also active.

I3 Tester switches to voltage measurement if voltage
>15 V or single pole is detected.

Voltage Mode “<10V”: 1V...1000VAC/1500VDC

e Press ON/OFF/Function button repeatedly until LCD
shows “<10V” symbol.

¢ |n “Voltage Mode <10V” it is possible to measure AC and
DC voltage down to 1V.

e Connect both probes to the object under test.

e \oltage is displayed the same way as during regular
voltage measurement. Continuity mode is disabled in
“Voltage Mode <10V”.

I3 The single-pole phase test function is disabled in
“Voltage Mode <10V”.

Frequency Measurement (Hz)

e Switch into frequency measurement by pressing On/
Off-Function button repeatedly until Hz symbol is shown
on LCD.

e Connect both test probes to the AC voltage under test.
Frequency from 1 Hz to 800 Hz can be shown on LCD.

Frequency measurement is possible for voltages >10V AC.
/\ The level of voltage will be shown only on bar graph for

voltages >120 V. ELV diode will indicate voltages >50 V AC
and >120 V DC.



Low Resistance Indication (L Rx)

/\ The test circuit/object shall be de-energized
before measurement.

e Check for the absence of voltage by conducting a two
pole voltage test on the test object.

® Press ON/OFF/Function button repeatedly until LCD
shows “L Rx” symbol.

e Connect both test probes to the test object. At
resistances lower than 20 Ohm LED Rx is ON, the LCD is
showing “Con” and the buzzer is active.

e Tester automatically switches OFF after approx. 30
seconds if no continuity is detected. If continuity is
detected the tester switch automatically ON again.

e Tester switches to voltage measurement if voltage more
than 6V is detected.

I3 This feature is very helpful to check wiring in contactor
and relay application without influence of the coils.

Diode Test (H¢-)

A The test circuit/object shall be de-energized
before measurement.

* Check for the absence of voltage by conducting a two
pole voltage test on the test object.

e Switch into diode testing mode by pressing ON/OFF/
Function button repeatedly until diode symbol is shown
on LCD. Connect both test probes to the diode under
test.

The continuity LED lights and the buzzer sounds when L2+ is
connected to the anode and L1- is connected to the cathode.

Indication will be OFF if L2+ tip is connected on Cathode of
diode and L1- tip on Anode.

Tester will switch to voltage measurement if voltage >6 V or
single pole is detected during diode testing.

Data Hold (HOLD)

After pressing the “Flashlight/HOLD” button > 2 seconds ,
the data hold function is activated and replies with a short
sound. The LCD screen shows “the last measured value” and
symbol “HOLD”. The hold function can be deleted manually
by pressing the “Flashlight/HOLD” button again for > 2 sec.
The data hold function is now deactivated and replies with a
short sound.

A Under data hold mode, the LCD screen will only show the
last saved measured value. No auto refresh of LCD screen
reading under Data Hold mode whether the voltage tester is
connected to energized or non-energized circuit. The LED
voltage indicators will always show the actual voltage level of
the circuit under measurement.

Measurement Area lllumination / Flashlight / LGD Backlight

The voltage tester features a measurement area illumination
and a LCD backlight. This facilitates work under poor lighting
conditions (e.g. distribution/control cabinets). To activate the
Flashlight and LCD backlight press the Flashlight/Hold button
for measurement area illumination. After approx. 30 sec. it
will turn itself off.



Test Probe Attachment to Main Body

You can attach one or both test probes to the main body of
the tester to free up your hands while measuring. If you attach
both test probes you will have a distance of 19 mm which fits
perfect into mains socket with 19 mm contact distance which
will enable you a measurement with one hand operation.

Test Probe Protection Cover

The 2100 series offers you a “Test probe protection cover”
with several functions:

O Storage area for “Test probe L1-” and “Test probe L2+”
to avoid any injury by penetration.

0 Storage area for “4mm @ test probe extension”
G Storage area for “GS 38 protective probe cap”
0 “Opener-tool” to open UK safety sockets
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