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Abstract 
Increasing needs for enhancing productivity and profitability, as 
well as demands for traceability, are requiring strict and efficient 
tools to monitor all kind of deviations during the manufacturing 
process. To cope with the needs of the wire & cable production 
environment, time and length stamped tracking as well as accurate 
management of all available data are essential. 

Production plants are filled with sensors, measurement gauges and 
testing equipment. The generated data is enormous but their 
comparison and analysis is rendered difficult due to the various 
formats that must be handled. The CIQ (Computer Integrated 
Quality management system) software developed by AESA 
combines all those data into a single datapool under a unique format 
so that tracked values can be compared not only globally but also on 
a discrete level where the element or part of a cable that has been 
assembled and sheathed at a given moment can be traced. 

Keywords: wire & cable; Industry 4.0; quality; tracking; cost 
control; continuous improvement; lean; six sigma; manufacturing; 
software; data; data management; productivity; data logging 

1. Introduction 
CIQ is a specific quality data management system especially 
developed with, and for, cable manufacturers. CIQ networks all 
measuring and testing devices into one common system and stores 
all the acquired data in a central datapool. This enables all the 
entities involved in managing the production to have direct and near 
real time access to process and testing data. The acquisition of time 
tracking and length-associated measurement values is of pivotal 
importance, as well as the management of all the available data. 
Tracked values shall be comparable not only on a global level but 
also on a discrete or individual level in order to allow for the 
checking of which segments of a wire or cable have been combined. 

2. The manufacturing environment is 
rapidly changing 

During the past 50 years, all manufacturing industries have been 
following the same trend towards efficiency improvement coupled 
with overall cost reduction, increase of productivity, and the 
introduction of quality management systems. Several concepts have 
been implemented for this purpose, such as the one promoted by 
Edward Deming. The main mottos are connected with continuous 
improvement, lean manufacturing, six sigma and/or other quality 
development strategies. What connects all those schemes is the need 
for accurately measuring and analysing data. How to implement a 
“Plan-Do-Check-Act” process, if no accurate data is available? How 
to evaluate the results of actions and implement improvements, 
without measurable feedback loops? 

But this has only been the starting point. The pace of the changes in 
the production environment has increased by tenfold since the 
industry entered into the “digital age”. 

This new “period” is requiring and leading to the interconnection 
and integration of systems (production islands, quality islands), the 
evaluation of massive amounts of data, the optimization of the 
complete value chain by narrowing, or even merging, the 
interactions between producers, distributers, sellers and customers. 
The global life cycle of a product, including basic R&D and product 
development, is being shortened and made transparent to many 
internal and external stakeholders. 

Industry 4.0 is today’s buzzword. It includes the requirement 
derived by above trends along with the generation of additional 
indirect needs such as: security for employees or systems (IT), 
adaptability of the value chain and of production processes to 
address the specific needs of various customer segments. 

All the requests for enhanced productivity, profitability and control 
and/or traceability, are requiring the use of efficient tools to monitor 
the fulfilment of product specifications and to track any deviations 
occurring during the manufacturing process. Multiple solutions are 
available but most of them are dedicated to the manufacturing of 
single or “countable” amounts or parts. Very few are able to cope 
with the specific needs of the wire & cable production environment 
with time and length stamped tracking coming along with an 
accurate and efficient management of a massive amount of data. 

If the target is also to further improve the quality of the end product, 
it is essential that the tracked values can be compared not only on a 
global level but also on a discrete level where we can check which 
segment or portion of a wire has been assembled with another and 
later jacketed into a cable. If a product is found defective: on which 
line was each wire produced, when, what raw material, what batch 
number, what tolerances, what machine set-up parameters, what 
deviations during the manufacturing process,...? All those questions 
should find an answer in order to track down and fix the problem. 
Once the root cause has been corrected, here comes the next 
question: do I still have products containing the same issue within 
my stock? Do my customers have some of it waiting to be buried 
underground or to be installed within a building? How can I 
mitigate the risk of additional costs? 

Today’s production plants are filled with many sensors, 
measurement gauges and testing equipment using a wide range of 
inspection technologies. The generated data is enormous and their 
comparison and analysis is rendered difficult due to the various 
formats that can be found. The CIQ system enables to combine all 
data into a single datapool and format, providing consolidated 
reporting, traceability, including global evaluation functionalities. It 
meets the constant growing requirements needed by the 
digitalization of the cable manufacturing industry. 
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Figure 9. The DRES data flow and segregation process 

 

 

6.3 Management module for Laboratory Testing 
(TYPLAB) 
TYPLAB is specially designed for the management of laboratory 
tests. It allows planning, performance evaluation and the 
documentation of all kind of investigations. The system fulfils the 
requirements in documentation depth, traceability and data 
protection. 

The advantage of TYPLAB, compared with standard test orders, is 
its capability in combining various individual orders into a single 
high level test order. In a regular production mode, process tests are 
forced to be performed in sequential succession. If TYPLAB is 
applied for final inspection, the tests can be performed in any 
sequences or simultaneously. 

Within the TYPLAB system, all test orders and their respective 
partial orders can be checked and their current production status can 
be continuously monitored. Deadlines, status lists, various reports, 
certificates and evaluations can easily be generated. 

 

 

Figure 10. Sequence of partial inspection orders 
managed by TYPLAB 

 

 

 

 

 

 

 

 

 

6.4 Monitoring modules for the follow up of slow 
moving cyclical measurements 

6.4.1 Automatic Long Term Testing module (MEC – 
Mechanical Cycling Test). The additional module MEC has 
been specifically designed to control long-time tests (e. g. bending 
tests, drag chain tests). The system allows for the tracking of values 
measured after reaching a predefined amount of cycles (e.g., the 
resistance value of a cable can be measured after each set of 1’000 
bends and its evolution within the time can be traced). MEC 
provides a precisely arranged table containing the most important 
data and processing stages of all the connected devices. Among 
them, status, busy times, target specifications, current values and 
defects can be monitored. 
 

6.4.2 Monitoring of slow reacting processes or 
equipment (DMS – Distributed Monitoring System). The 
DMS module serves for the acquisition, display and storage of 
measured values made in several locations (e. g. various laboratory 
heating cabinets and climate chambers). It periodically gathers 
measurement data, after reaching a predefined amount of time, from 
each test stations via the local area network. The values are then 
transferred for visualization to CIQ, offering the opportunity to 
monitor measured data for each individual channel. The projection 
contains a clear representation of the most important data of all 
configured devices. Among them, status, busy times, target 
specifications, current values and defects can be tracked. 

The time line of the measurements may be represented in charts and 
reports. Due to the concept of separating device-specific driver on 
one side and the visualization on the other hand, DMS reaches a 
high degree of flexibility concerning connected devices and the type 
of tracked values. 

 

7. Practical example and results of a CIQ 
implementation 

The case relates to a large worldwide active group producing 
telecom cables in Germany. The quality control was consisting in 
several quality islands. Management decided to integrate those 
stand-alone units into a unique one, in order to: manage and 
centralize the data of all electrical tests and allow real time 
monitoring & visualization of the entire production process. 

CIQ solution was installed, including modules for process data 
capture (SoftDLC), inspection data capture, data visualization, 
analyse and reporting within a network of 25 workstations. 

The implementation resulted in a strong reduction of non-quality 
costs, the possibility to reassign IT personal to other duties and to 
release load from quality and manufacturing personnel. 

Payback of the global investment was made within one year and 
management decided to roll out the CIQ system in two additional 
production sites. 

  

DRES 
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8. Summary and conclusions 

The developed CIQ system fully meets the classical needs generated 
by the “continuous improvement” processes.  

But these are only the basics, since its modular and flexible 
structure allows adapting it to the requirements embracing Industry 
4.0, by supporting: 

 Real-time data gathering and data analytics 

 Process and value chain optimisation/adjustment 

 Seamless interconnection of individual data and quality 
islands 

 Decentralized intelligence and offering fundamentals for 
“Internet of Things” (IoT) 

 Optimization of management and production processes 
and support in decision making 

CIQ capabilities have been adapted to cover all the information 
flows existing on the factory floor and beyond, such as: 

 Gathering of continuous process data values and 
production events 

 Quality and measured values of all intermediate or final 
tests made on the product 

 “Type Test” or other laboratory tests 

 Real time visualisation and full access to formatted and 
standardized data 

Bidirectional communication allows for the gathering and the 
combining of the needed product and production information from 
ERP or other databases. Service oriented interface management, not 
dependant on any specific hardware or communication interface, 
allows easy integration and flexible adjustment of the system to any 
actual or future needs. 

With a complete CIQ quality data management system 
implemented in the shop floor, each end-product unit leaving the 
factory, has the possibility to be connected to all measurements, 
parameters or events that occurred during its manufacturing cycle. 
Capability for storing, retrieving, sorting, analysing all these 
parameters during production or after delivery and during the entire 
life-cycle of the product are essential to set the basics for the 
continuous development of any modern manufacturing activity. 

The capability to keep all archived values permanently and readily 
accessible allows easy access to historical data for an infinite 
amount of time independently of the amount of stored information. 
A better understanding of the parameters having influenced the 
performances and the quality of the final product can be essential 
for compulsory or legal traceability purposes. Additionally, this can 
serves R&D tasks and help develop further customer’s global 
experience to insure the profitable growth of any cable producer. 
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