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Abstract

Safety cable cutting devices are used to check the separation of cables according to the rules defined in
EN 50110-1 [1]. As the cable to be cut may still be energised, the operator must be protected both
[from electric shock (e.g. due to the voltage gradient) and from the thermal effects of an electric are.
This is ensured in particular by insulation and by maintaining a sufficient distance. In recent years,
more and more new designs with battery-powered pumps and radio remote controls have come onto
the market. These are lighter to carry, more compact and easier to operate. However, there are a few
aspects to bear in mind in order to avoid a dangerous situation during use. The presentation provides
an overview of the current status of standardisation. The different types of safety cable cutting devices,
the requirements for safe use from an occupational health and safety perspective and the necessary
tests will be presented.
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I. INTRODUCTION

A typical work situation for the use of a safety cable cutting device is when it is not possible
to determine with absolute certainty whether a cable that needs to be cut is de-energised. The
challenge is then to ensure that the cable is cut safely without the risk of an arc fault or the
risk of an electric shock. Ideally, the cable is cut with a precise cut.

A prerequisite for the safe cutting of the cable is that the operator is at a safe distance from
the cutting point and is therefore not endangered by the effects of an arc fault occurring in the
event of a fault or by excessive step voltage and thus an electric shock.
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II. HAND OR FOOT HYDRAULIC SAFETY CABLE CUTTING
DEVICES

A. Definition

Safety cable cutting devices are tools that have been specially developed for the safe cutting
of electrical cables that may still be live. These devices can be used to check whether a cable
is disconnected (3rd safety rule according to EN 50110-1 [1]). If the cable is still live, the
cutting process leads to a short circuit and often also to an arc fault.

B. Requirements

To ensure the safety of the operator in this case, special requirements apply to these cutting
devices, which are specified in the European standard EN 50340 "Hydraulic cable cutting
devices - Devices to be used on electrical installations with nominal voltage up to AC 30 kV"
[2]. However, the scope of this standard is limited to hand or foot-operated hydraulic devices.

C. Assembling

Safety cable cutting devices consist of the following parts:
e a cutting head with blade(s)
e 2 hydraulic pump (hand or foot-operated)
e an insulating hose with fittings (insulating hose assembly) to connect the cutting
head to the pump;
e Insulating hydraulic fluid
e an carthing system

ITII. REVISION OF THE EUROPEAN STANDARD EN 50340

EN 50340 [2] is currently available in the 2nd edition from 2010. A CENELEC working
group with experts from Italy, France, Norway and Germany is currently working on the
revision of this standard. The following changes are currently being discussed:

1. Area of application

In practice, cables with rated AC voltages above 30 kV increasingly have to be cut. The
current standard is limited to 30 kV, but points out that this standard can be used as a
guideline for use in networks with rated AC voltages above 30 kV, but that additional
requirements and tests must be agreed between the manufacturer and user in order to achieve
an equivalent level of safety.

2. Insulating hose assembly

The current standard permits two different variants of insulating hose assemblies (insulating
hose with fittings). The two variants differ in the test method. Comprehensive requirements
and tests are described for method A, which in particular take into account the special
requirements for use in safety cable cutting devices. An insulating hose assembly that fulfils
the requirements and tests of EN 62237 “Live working - Insulating hoses with fittings for use
with hydraulic tools and equipment” [3] is approved as method B.
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In practice, it has been shown that only insulating hose assemblies that comply with method
A are used. Therefore, only this variant will be considered in future.

Experience in recent years has shown that the practical use of insulating hose assemblies in
safety cable cutting devices can lead to insulation problems due to water ingress if the outer
cover of the insulating hose assembly is damaged. In future, an insulation test will be included
that takes into account the insulation capacity in this fault case.

3. Endurance test on the complete system

The current standard describes a large number of requirements and tests for the individual
components of a safety cable cutting device. A functional test of the entire system over several
cutting cycles was not taken into account.

A mechanical endurance test over 1000 cycles on the complete system is to be included in the
revised edition.

IV.ELECTRICALLY DRIVEN HYDRAULIC SAFETY CABLE CUTTING
DEVICES

A. Requirements

Safety cable cutting devices with electrically driven hydraulic pumps have been available on
the market for many years. The requirements for these electrically powered safety cable
cutting devices are described in the test principles of the testing and certification body
Elektrotechnik in DGUYV Test GS-ET-23: "Principles of testing and certification for motor-
operated cable cutting devices" [4].

B. Developments

While these pumps were predominantly line-powered in the past, battery-powered pumps are
almost exclusively available today. Due to this new technology, increasingly compact designs
are being used. Another development is the use of remote controls to control the cutting
process.

V. REVISION OF THE GS-ET-23 TEST PRINCIPLE

Current market developments, both with regard to the increasing use of lithium-ion batteries
and the use of a remote control to initiate the cutting process, make it necessary to adapt the
GS-ET-23 [4] test principle of the Testing and Certification Body for Electrical Engineering.
The changes currently under discussion include

e Definition of three types of battery-powered cable cutting devices

e Requirements for battery-powered cable cutting devices without insulating sleeves

(type 3)

e Requirements for battery-operated cable cutting devices with radio remote control

(type 2 and 3)

e Requirements for handling lithium-ion batteries

e Inclusion of requirements for the battery management of accumulators

e Adaptation to the latest standards
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Types

There are different types of safety cable cutting devices with electrically operated hydraulic
pumps:

Type 1:
Battery-powered safety cable cutting device without remote control and with insulating hose
assembly.

at least 10 m

Battery-powered

Cuttinghead === Insulating hose assembly hydraulic unit

Fig. 4. Battery-powered safety cable cutting device type 1

Type 2:
Battery- powered safety cable cutting device with remote control insulating hose assembly
at least 10 m
N N Battery-powered tuuewa Remote
Cuttinghead === Insulating hose assembly hydraulic unit e

Fig. 5. Battery- powered safety cable cutting device type 2

Type 3:
Battery- powered safety cable cutting device with remote control and without an insulating
hose assembly

at least 10 m

Battery-powered Remote

Cuttinghesd [ Hoseassembly” 1= hydraulic unit control

“optional

Fig. 6. Battery- powered safety cable cutting device type 3

Due to the differences between the types of construction, special requirements must be
placed on some types of construction. These are discussed below.

Requirements for battery- powered cable cutting devices without insulating hose assembly (type 3):

The safety distance of the operator of at least 10 m must also be ensured for safety cable
cutting devices with remote control type 3. One variant of devices currently available on the
market uses a short hose assembly between the pump and cutting head, which has no
insulating properties. Another variant consists of a compact device in which both the pump
and cutting head are housed in an enclosure (comparable to a hand tool). Due to these special
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designs, the following requirements must therefore be met by safety cable cutting devices of

type 3
e There must be no control devices on the pump of type 3 cable cutting devices to start
the cutting process.
e Weight: max. 20 kg for transportable battery-powered pumps including a permanently
installed cutting head and an inserted battery

e For type 3 cable cutting devices, the remaining battery capacity must be sufficient so
that a cutting process that has been started can be completed even after an
interruption.

e Minimum distance to the cutting point

o Function test Minimum range of the remote control

o Review the operating instructions with regard to the measures required to maintain
a safe distance

o Checking the function of technical measures to ensure removal (if available)

Requirements for battery- powered cable cutting devices with radio remote control (types 2 and 3):

During the cutting process, it is important that the operator is always informed about the
progress of the cutting process. The following information must therefore be displayed on
the remote control:

e Operational readiness of the remote station

e Cutting process running

e Cutting process completed

e Cutting process not carried out correctly

e Starting position of the blades reached (after cutting)
e Display of the pressure curve

The display of the pressure curve can be cancelled for type 2 devices if the pressure curve can
be viewed on the battery pump.

Cutting location

Operator with [P
remote control

Fig. 7. Minimum distance to the cutting point
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Integration of the requirements for handling rechargeable batteries:

The safety cable cutting devices available today almost exclusively use lithium-ion batteries.
When handling lithium-ion batteries, manufacturers must observe various safety precautions
to prevent accidents and damage Both the batteries and the associated charging systems must
comply with the requirements of the European standard EN 62841-1: "Electric motot-
operated hand-held tools, transportable tools and lawn and garden machinery - Safety — Part
1: General requitements" [5]. In patticular, the following aspects must be observed:
e Lithium-ion charging systems - Charging systems must work safely and reliably to
prevent overcharging and deep discharging.
e Short-circuit behaviour of lithium-ion batteries
e Use of rechargeable batteries other than lithium-ion rechargeable batteries -
Overcharging
e Mechanical strength: batteries and charging systems must be mechanically robust and
durable

Incorporation of the requirements for a battery management system for the rechargeable battery:

A battery management system (BMS) takes a crucial role in the safety and efficiency of
rechargeable batteries. Therefore, every battery must be equipped with a BMS. The most
important requirements for a BMS are

e Monitoring: The BMS must continuously monitor the voltage, current and temperature
of each individual cell in the battery pack. This helps to ensure that all values remain
within the limit values and that there are no safety risks.

e Protection: The BMS must protect against conditions that could damage the battery,
such as overcharging, deep discharge, overcurrent, high temperatures and short circuits.

e Cell equalisation: The BMS should ensure charge equalisation of the individual cells to
ensure that all cells are charged and discharged evenly.

e Data communication: The BMS must be able to communicate with other systems in
the device to provide information on the status and performance of the battery.

e Charging and discharging control: The BMS controls the charging and discharging
process to prevent overcharging and deep discharging and to optimise the charge for
use

VI. OUTLOOK

For formal reasons, the project to revise EN 50340 [2] must be restarted. It was therefore
necessary to recruit experts from at least one other NC. In addition to the experts from
France, Italy, Norway and Germany already involved, an expert from Finland has agreed to
participate. At the plenary meeting of CENELEC TC 78 in Paris in May 2025, it was decided
to restart the project with the draft already prepared. The comment phase for the NWIP is
currently running. The revision is expected to be completed in mid-2026.

The revised test principle GS-ET-23 [4] will be published shortly and will then be available
for download free of charge on the testing and certification body's website. However, it still
refers to EN 50340:2010 [2]. As soon as the revised EN 50340 is published, the GS-ET-23
test principle will be adapted to the current standard.
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