
For a Concentrate of Technologies

Isolate Measure Convert Transmit

White Paper

Industrial
Lifting

JM CONCEPT
18, chemin des Tard Venus - 69 530 Brignais - France
+ 33 4 72 318 318 - jmc@jmconcept.com - www.jmconcept.com 



For a Concentrate of Technologies

JM CONCEPT
18, chemin des Tard Venus - 69 530 Brignais - France
+ 33 4 72 318 318 - jmc@jmconcept.com - www.jmconcept.com 

Innovation in Industrial Lifting 

SIL2 Certified Signal Processing Solutions for  
Superior Performance and Optimal Safety

SOMMAIRE

1. Introduction  P.3 

2. Current state of the industrial lifting sector  P.4
	 2.1 The importance of safety in industrial lifting
	 2.2 Current regulations and standards concerning safety and SIL certification
	 2.3 The challenges of signal processing in lifting equipment 

3. Introduction to our SIL2-certified signal processing module  P.6

4. Connecting and displaying strain gage signals in complete safety  P.9
	 4.1 Strain gauges and their essential role in industrial lifting
	 4.2 Practical applications illustrating the usefulness of this feature

5. Integrated safety and SIL2 certification  P.13
	 5.1 Detailed presentation of SIL2 certification SIL2 
	 5.2 How our products meet the strict requirements of SIL2 certification

6. The advantages of using SIL2-certified modules in lifting equipment  P.15

7. Case study: Example of success with our modules in the industrial lifting sector  
P.16

8. Conclusion  P.18



For a Concentrate of Technologies

JM CONCEPT
18, chemin des Tard Venus - 69 530 Brignais - France
+ 33 4 72 318 318 - jmc@jmconcept.com - www.jmconcept.com 

Innovation in Industrial Lifting 

SIL2 Certified Signal Processing Solutions for  
Superior Performance and Optimal Safety

Introduction

Lifting equipment is used to lift and move heavy and bulky loads, facilitating the construction 
of buildings, the production of manufactured goods, the storage of products and the delivery 
of goods.

The lifting industry is constantly evolving, with new technological developments such as ro-
botisation and digitalisation leading to greater efficiency, safety and productivity. Lifting com-
panies are required to comply with strict safety standards to ensure the safety of workers and 
consumers.

The lifting industry plays a crucial role in many industries, enabling heavy loads to be moved 
safely and efficiently. However, with increasing safety and performance requirements, compa-
nies in the sector must constantly innovate to improve their equipment and processes.

As a manufacturer of signal processing modules, specialising in the isolation, measurement, 
conversion and transmission of all types of sensor signals or electrical quantities, we are well 
aware of the challenges faced by those involved in industrial lifting. In this white paper, we 
highlight our solution for the industrial lifting sector: a SIL2-certified product, capable of 
connecting and displaying signals from strain gauges while creating secure analogue signals, 
or actuating relays.

P.3

The lifting industry includes all activities related to the 
design, production, sale and use of lifting equipment 
such as cranes, hoists, winches, overhead travelling 
cranes, hoists and suspended loads. Lifting companies 
often provide rental, maintenance and training services 
for users of their products.

This industry is crucial to many other industries, such as 
construction, metallurgy, logistics and load handling.
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Current state of the industrial lifting sector

The importance of safety in industrial lifting:

Industrial lifting is an essential activity in many sectors, such as construction, logistics and ma-
nufacturing. However, due to the nature of the loads handled and the complex working en-
vironments, safety is of paramount importance in this field. Lifting accidents can result in se-
rious injury, property damage and even loss of life. As a result, industrial lifting companies are 
obliged to put in place rigorous safety measures to protect their employees, their equipment 
and their environment.

Current regulations and standards concerning safety and SIL certifi-
cation:

To ensure high safety standards in the industrial lifting sector, numerous regulations and stan-
dards have been established. These rules aim to establish clear guidelines for the design, ma-
nufacture, operation and maintenance of lifting equipment. Among the most commonly ob-
served regulations are European directives such as the Machinery Directive (2006/42/EC) and 
the Pressure Equipment Directive (2014/68/EU). In addition, international standards such as 
ISO 13849 and IEC 61508 play a key role in assessing the safety of control systems.

SIL (Safety Integrity Level) certification is a standard that evaluates and attests to a system’s le-
vel of safety integrity. It is often required in industrial environments where safety is paramount, 
such as industrial lifting. SIL certification guarantees that equipment and systems meet spe-
cific requirements in terms of reliability, fault tolerance and ability to prevent critical failures. 
These certifications provide companies and end-users with additional assurance about the 
safety and performance of lifting equipment.

P.4
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Current state of the industrial lifting sector

The challenges of signal processing in lifting equipment:

Signal processing plays an essential role in industrial lifting equipment. Sensors and strain 
gauges are used to measure and monitor parameters such as load, tension, pressure and posi-
tion, providing crucial information to ensure the correct operation and safety of lifting equip-
ment. However, processing these signals presents particular challenges:

•	 Signal isolation: Lifting equipment can be subjected to harsh electromagnetic and mecha-
nical conditions. Signal isolation is essential to avoid interference and ensure accurate and 
reliable measurements.

•	 Signal conversion and transmission: Sensor signals must be securely converted and trans-
mitted for use in control systems. This involves ensuring signal compatibility, accuracy and 
integrity when transmitted over long distances.

•	 SIL certification: Industrial lifting equipment often needs to comply with SIL certification 
to guarantee a high level of safety. This requires the use of SIL2-certified signal processing 
modules capable of meeting stringent requirements in terms of reliability, redundancy and 
fault tolerance.

By understanding the challenges associated with signal processing in lifting equipment, 
manufacturers can develop innovative solutions that improve safety, performance and com-
pliance with industry standards.

In summary, safety is of paramount importance in the industrial lifting sector, and current re-
gulations and standards, as well as SIL certification, play a vital role in ensuring safe and re-
liable lifting equipment. The challenges associated with signal processing require specialised, 
SIL2-certified solutions to ensure accurate measurement, secure transmission and signal inte-
grity in industrial lifting equipment.

P.5
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Introduction to our SIL2-certified signal 
processing module

The new product developed is a XALIS 1000 SIL2. The XALIS 1000 is a digital indicator with one 
input dedicated to strain gauge measurements (in 4 and 6 wires) and one input for the taring 
function. It drives 1 or 2 analogue outputs and up to 4 relay outputs.

The XALIS 1000 complies with the SIL2 standard (IEC 61508), both in 4-wire and 6-wire versions, 
improving product reliability and safety. The XALIS 1000 SIL2 can therefore be used in a SIL2 or 
PL,d measurement and control chain to ensure the safety of people and property.

The XALIS 1000 SIL2 has all the functions of the XALIS 1000, but is restricted for use in safety 
applications.

P.6
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Introduction to our SIL2-certified signal 
processing module

There are 3 operating phases:

•	 Factory configuration: Only authorised users with the device password can configure the 
device from the display. They can set the input measurement ranges (+/-35mV, +/-100mV, 
etc.), the analogue output ranges (1-10V or 4-20mA, etc.), the relay switching thresholds and 
the RS485 link parameters for sending product information back;

•	 SIL2 measurement: After entering the password, no configuration is possible. The device 
parameter-setting functions are deactivated and only the safety function (measure, convert, 
act on outputs), the display and the reading of information from the device are operational. 
Only an authorised user with the device password can exit this operating mode. In the event 
of a fault detected by the device, the device returns to the safety position. The safety posi-
tion results in an output value of 0 and locks the device relays in the idle state;

•	 Service/Maintenance: This operating mode can only be activated by an authorised user 
with the device password. It is used in 2 cases. The first is used by the customer to carry out 
self-diagnostics on the device to ensure that all the elements of the safety function are ope-
rational. The second is used by JM CONCEPT to carry out maintenance on the device. The 
configuration functions are then accessible again.

The new product on the market is a SIL2 product which measures a 4 or 6 wire strain gauge, 
has the following features:
•	 1 display ;
•	 1 analogue input for 4 or 6-wire circuit;
•	 1 reset input;
•	 2 analogue voltage and/or current outputs (1 SIL2 output);
•	 4 relay outputs 2 RT contacts: rest/work;
•	 1 RS485 interface;
•	 1 USB interface.

As the new product is based on a XALIS 1000, the new functionality to be developed is to ensure 
that the product complies with the SIL2 standard, with a product reliability rate of over 90%.

P.7
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Introduction to our SIL2-certified signal 
processing module

The safety level of the product’s main function, which is to measure an input weight and act 
on the analogue and relay outputs accordingly, has been strengthened. 

In order to achieve the desired level of reliability, software and hardware developments have 
been taken into account:

•	 Addition of several monitoring functions on the various power supplies.
•	 Addition of a password to access product configurations;
•	 Removal of certain output ratings;
•	 Addition of an output reset function;
•	 Changed the design of input data acquisition;
•	 Complete overhaul of the code, making it more robust.

P.8
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Connecting and displaying strain gage 
signals in complete safety

Strain gauges and their essential role in industrial lifting:

P.9

Industrial lifting equipment often requires 
relay or analogue signals to perform control 
and command actions. Relay signals are 
used to activate or deactivate important 
electrical circuits, such as motors and 
brakes, while analogue signals are used to 
provide continuous information, such as 
speed, position or load. These signals are es-
sential to ensure precise, safe and synchro-
nised operation of the various components 
of lifting equipment.

Strain gauges play an essential role in indus-
trial lifting by enabling the precise measure-
ment of loads and stresses applied to lifting 
equipment. These sensitive devices trans-
form the mechanical deformation resulting 
from loads into proportional electrical si-
gnals.

Strain gauges are usually fitted to the structural components of lifting equipment, such as 
beams, cables or cylinders, and monitor variations in stress in real time. This information is vi-
tal for assessing the safety and load capacity of equipment, detecting potential overloads and 
preventing structural failure. Using strain gauges, operators can adjust operating parameters, 
optimise lifting efficiency and ensure a safe and reliable working environment.
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Connecting and displaying strain gage 
signals in complete safety

How our modules ensure a secure and precise connection with strain 
gauges:

Our SIL2-certified signal processing modules are designed to meet the stringent requirements 
for the conversion and transmission of relay or analogue signals. They incorporate high-preci-
sion conversion circuitry that transforms incoming signals into a form compatible with lifting 
equipment control systems. In addition, our modules offer robust galvanic isolation to protect 
against electromagnetic interference and short circuits, ensuring safe signal transmission over 
long distances.

The SIL2 requirement assumes that the product is used under the conditions specified in the 
declaration of conformity. The conditions of use are as follows:

•	 The product must be subject to periodic testing and a maintenance policy, in accordance 
with standard IEC 61508 and its sector-specific implementation standards (IEC 61511, IEC 
62061, etc.). The SIL level can only be maintained within a given test period (Ti) and mean 
time to repair (MTTR).

•	 The digital input for taring the device is disabled (via software) in SIL mode.

•	 The SA1 output is SIL2 certified. The SA2 output, on the other hand, should not be used to 
perform a safety function.

•	 If threshold relays are used, the tripping condition must correspond to the de-energised 
state of the relays.

•	 In order to comply with the principle of component evaluation, the environmental condi-
tions must comply with the limits defined in the product user manual.

•	 The product must comply with the installation and connection instructions, the setting and 
parameterisation instructions during initial commissioning and the operating and mainte-
nance instructions. All these instructions are defined in the JM Concept user manuals.

P.10
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Connecting and displaying strain gage 
signals in complete safety

P.11

In operation, the XALIS 1000 SIL2:

•	 Generates a voltage or current output signal representative of a strain gauge input variable.

•	 Switches the digital output (relay) to the fallback position when a threshold defined by the 
operator is crossed.

•	 If a fault is detected, the fallback modes or safe states of the XALIS1000SIL are :
	 * ANA output Voltage < 1 V, 
	 * ANA output Current <3.5 mA,
	 * Digital output with relay contact open (rest position).
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Connecting and displaying strain gage 
signals in complete safety

Practical applications illustrating the usefulness of this feature:
 
The use of SIL2-certified relay and analogue signals in lifting equipment has many practical 
applications. For example, in lifting cranes, our modules can be used to create SIL2-certified 
relay signals to control arm movement, boom rotation or the locking of lifting mechanisms. 

Similarly, in industrial lifts, our modules provide accurate conversion of analogue signals from 
position or load sensors, facilitating closed-loop control of speed, position and timing of move-
ments. These features ensure optimum accuracy and reliability, improving the safety and ove-
rall performance of industrial lifting equipment.

P.12
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Integrated safety and SIL2 certification
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Detailed presentation of SIL2 certification:

SIL2 (Safety Integrity Level) certification is an international standard widely recognised in high-
risk industries, including industrial lifting. It assesses the level of safety integrity of a system 
or component and ensures that it is designed, manufactured and tested to strict standards. 
SIL2 certification requires an exhaustive risk assessment, redundant design, failure prevention 
measures and detailed documentation. It certifies that the system is capable of preventing or 
limiting the consequences of dangerous events and maintaining a high level of safety.

How our products meet the strict requirements of SIL2 certification:

To validate the XALIS1000 SIL, JM Concept carried out a series of tests to validate the product. 
All the test reports were sent to an independent certifier so that it could review the various 
validation activities.

This certifier reviewed the various test reports in order to assess the completion of the integra-
tion and validation tests. The validation tests carried out fall into two categories: environmental 
tests and functional tests.

The environmental tests include EMC tests on the XALIS1000 SIL and temperature resistance 
tests at the board’s maximum and minimum temperatures. In these environmental tests, the 
XALIS1000 SIL is also tested in a column layout of the product.

To carry out the functional tests, JM Concept divided the XALIS1000 SIL into different sub-func-
tions in order to carry out tests for each of its sub-functional blocks. Among the functional vali-
dation tests, the following stand out as being important

•	 Test requested by the FMECA and AEEL
•	 Response time test
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Integrated safety and SIL2 certification

•	 Input calibration test
•	 Input acquisition test
•	 Test of relay and analogue outputs
•	 Communication testing
•	 Power supply testing...

JM Concept used the XALIS1000 SIL design plan as a starting point and then took a systematic 
approach to validating all the parts (sub-functions) of the component.

The certifier believes that this approach covers the majority of the XALIS1000 SIL’s functionali-
ties and enables the most critical functions to be tested. In this way, the validation of the XALIS 
1000 SIL meets the major requirements of IEC 61508 ed.2.0.

P.14
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The advantages of using SIL2-certified 
modules in lifting equipment 

P.15

The use of SIL2-certified modules offers a number of advantages for industrial lifting equip-
ment. 

Firstly, these modules improve safety by minimising the risk of accidents or critical failures. 
They ensure high signal integrity, reducing measurement errors and false commands. 

In addition, SIL2-certified modules offer increased reliability thanks to their redundant design 
and their ability to detect potential faults. 

This improves the availability of lifting equipment and reduces unplanned downtime. 

Finally, the use of SIL2-certified modules facilitates compliance with current standards and 
regulations, increasing the confidence of end-users and regulators in the safety and perfor-
mance of industrial lifting equipment.
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Case study: Example of success with our 
modules in the industrial lifting sector

Company A: Increased safety and efficiency of the lifting crane.

P.16

Our customer installed XALIS 1200U1 devices to display the load measured by dynamometric 
pins on a lifting bridge. They indicate the load (with an «overload» and «underload» safety sys-
tem) and then send the information in 4...20mA to EOLIS 3200P0 transmitters. These transmit-
ters check the balance of the part and transmit the information to the device that controls the 
speed of motors 1 and 2. 

Our devices control the total weight lifted by the crane, and prevent overloading or underloa-
ding, thanks in particular to the threshold relays, enabling the process load balance to be mo-
nitored. 
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Case study: Example of success with our 
modules in the industrial lifting sector
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Our XALIS 1200U1 indicators are available in SIL version and are the ideal choice for this weight 
control application, as they guarantee increased safety in lifting operations. In fact, our XALIS 
1200U1SIL indicators are capable of generating a voltage or current output signal representa-
tive of a strain-gauge input variable. They can also switch relay outputs to a fallback position 
when an operator-defined threshold is exceeded. And if a fault is detected, fallback modes or 
safe states are defined on the analogue and relay outputs.

Our customer has been eagerly awaiting them, and we’re delighted to be able to meet their 
needs with an optimised and even more secure solution. 
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Conclusion
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In this white paper, we highlight the importance of signal processing in the industrial lifting 
sector and present our SIL2-certified solution for this field. By using our signal processing mo-
dules, lifting companies can improve the safety, performance and reliability of their equipment 
while complying with the most stringent standards. 

Our customers’ commitment to maintaining and regularly updating their lifting equipment is 
essential to ensure optimum performance. As outlined in our SIL2 certified signal processing 
solutions documentation, meeting current standards is not just a matter of compliance, but 
also a key factor in the reliability and efficiency of their operations. 

Contact us today to find out how our solution can meet your specific industrial lifting require-
ments.

+33 4 72 318 318 ou jmc@jmconcept.com


