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The author’s company has played a pivotal role in the predic-
tive maintenance and condition monitoring of Amalgamated 
Beverage Industries’ (ABI) bottling lines at the world-class 

soft drink manufacturing plant in Phoenix, Kwa-Zulu Natal. It has 
successfully been providing ABI’s Phoenix plant with condition 
monitoring and predictive maintenance services and equipment for 
the past three years.

The capturing, analysing and the effective use of machine condi-
tion information provide a strategic and competitive advantage to the 
plant, and have enabled ABI to proactively improve the reliability of its 
plants. This was achieved through the installation and application of 
vibration monitoring, oil analysis, in situ rotor balancing, laser shaft 
alignment and infrared thermography.

Recording vibration readings for rotating machinery is like moni-
toring the human heartbeat, and only highly-skilled and experienced 
people can relate a person’s heartbeat to their health. In the same 
way, in the world of machinery maintenance, only highly-skilled and 
experienced vibration consultants can interpret the vibration signa-
ture of a machine and use that data to analyse its condition. For the 
vibration analysis services offered at the ABI plant, knowing what to 
look for and where to find it is only valuable when coupled with strict 
processes that guarantee quality and repeatability. The process is 
managed by experienced vibration analysis consultants and backed 
by an investment in the latest technology.

Reporting for this service includes at-a-glance exception report-
ing, which are colour coded for quick and easy reference and provide 
a description of the fault, severity, trend, additional recommended 
testing, alternative actions and prognoses.

Diagnosis and prognosis incorporates site-specific and machine-

specific information. For example, at machine level, one has to 
consider whether problems are developing at a rapid or gradual 
rate. At a site level, the factors considered include the effect of rec-
ommended maintenance on production outputs, the availability of 
spares and whether successful corrective action is realistic – as well 
as the effect that ‘no action’ might have on production outputs and 
maintenance budgets.

Sensors

Sensors were supplied for continuous monitoring of ABI’s utilities 
department which houses compressors and chiller, as well as in-
stalled in all the lines with machines such as fillers, rinsers and blow 
moulders. These sensors work with the plants supervisory control 
and data acquisition (SCADA) system and when trip levels in vibra-
tion are exceeded, the machine will be automatically stopped. After 
each monthly site visit the company provides a detailed report on 
measured points and machines. Machines that require attention are 
highlighted using a ’traffic light‘ approach - where yellow represents 
a warning, while red indicates a need for immediate attention. The 
problem is identified and the root cause is determined; this must be 
addressed by ABI to avoid the risk of unexpected failure.

Conveyer systems

The bottles in the production lines at the Phoenix plant are transported 
between each station through steel and plastic conveyor systems. 
Each conveyor system is driven by a series of gearboxes and small 
motors, which the author refers to as ‘geared motors’. 

Improved performance and 
reliability at bottling plant
By C van der Walt, Engineering Dynamics

Ph
ot

o:
 S

ou
rc

ed
 fr

om
 B

lo
om

be
rg

.

Monitoring and maintenance of bottling lines at a soft drink manufacturing plant has reduced unnecessary maintenance activities and 

costs, and has increased plant and equipment life cycles, availability and reliability.
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It was through the initial monthly servicing at the Phoenix plant that 
engineers picked up the potential failure of the geared motors in 
the bottling lines, and suggested a more comprehensive predictive 
condition-based monitoring programme. The entire production line 
at the Phoenix plant depends on the proper functioning of its geared 
motors. In order to avoid overheating of the geared motors, infrared 
technology is used on key geared motors along the various lines. 
The infrared camera scans and monitors each motor and associated 
gearbox for an increase in temperature, as this is a key indicator 
of impending failure. He notes that the German and Italian-made 
machinery used in the Phoenix plant is highly-complex in that it is a 
combination machine that performs many different processes. As a 
result, there are numerous moving parts which necessitates that the 
machine be enclosed. These enclosures make the collection of data 
by engineers a safety hazard, in addition to being difficult to reach. 
As a result vibration monitoring transducers have now been installed 
inside the enclosure on critical motors and gearboxes. Each trans-
ducer is wired up to a cable, which is fed outside of the enclosure to 
a junction box, where engineers can access the data. 

For the inaccessible machines in the different bottling lines of 
the ABI plant, vibration sensors were supplied and fitted with access 
panels located outside the machines to also monitor these critical 
pieces of equipment as part of the routine services. Vibration analysis 
services help the plant to reduce downtime losses by identifying prob-
lems before they lead to catastrophic failure, increase time between 
equipment overhauls, monitor the success of corrective action and 
to quickly identify installation errors before costly damage can occur.

Thermal imaging services

ABI’s machines and process equipment emit heat in the form of 
electromagnetic radiation, displaying thermal patterns that reveal 
valuable information about their operating condition. Significant 
performance problems can be identified when these patterns are 
captured as thermal images, and then analysed by experienced 
engineers with thermal imaging equipment who have knowledge of 
machinery, heat generation and heat transfer.

Thermal imaging services, by the author’s company, take into 
consideration and address issues that include; the cost of insula-
tion inefficiencies that come with industries increased consumption 
of energy to heat and cool materials and chemicals, and its use of 
insulation to maintain desired temperatures.

The significant cost of excessive wear on maintenance budgets 
from friction generating heat leads to wear and corrosion, and some 
machines need to be cooled down, as they do not perform efficiently 
when overheated, causing a slow down or even stop in production. 
Electrical circuit faults can stop production and, in extreme cases, 
can become a fire hazard. If you consider these facts associated 
with energy use, temperature control and friction, the benefits of 
a comprehensive thermographic imaging service are substantial. 
Combine this with high-calibre, experienced engineers equipped with 

the latest equipment and software, and the benefits increase. The 
thermographic imaging services help manage these cost-intensive, 
high-risk areas of the business most effectively, and prevent un-
planned downtime due to electrical faults. 

These services also reduce energy costs by identifying heat loss or 
cooling system leaks, and create a reduction in maintenance costs and 
downtime losses by identifying abnormal conditions before they lead 
to major failure. Furthermore, improvements are created in machine 
efficiencies through identification of cooling system inefficiencies, 
which has the potential to reduce insurance premiums through fire 
hazard detection. 

Thermal imaging technology, such as that implemented at the ABI 
Phoenix plant, can identify insulation degradation that leads to costly, 
unwanted heat transfer, particularly for lagged equipment and refrac-
tory lined vessels; hot joints caused by faulty connections in electrical 
circuits; electrical phase unbalance that can lead to power loss in 
electrical motors; misalignment of bearings and gears; hot bearings 
due to incorrect installation or lubrication practices; as well as bear-
ings that are approaching the end of their fatigue life. Blockages and 
dead spots in circulation systems, such as the cooling tubes of heat 
exchangers, can be also identified without the need to ‘crack’ lines. 

Conclusion

The author’s company is involved with all the ABI plants, and offers 
services and training to all plants that require it. Transducers for the 
lines have been installed at four of the five plants; this is currently 
expanding. ABI Phoenix is really the initial case-study and acts as a 
reference for the other plants. The only failure that the Phoenix plant 
experienced was on a production line that was not being monitored 
by Engineering Dynamics. Many other ABI branches are following 
the lead of the maintenance programme at the Phoenix plant. The 
positive results that this plant has experienced has prompted a rec-
ommendation to ABI’s Pretoria, Premier Place (Durban) and Midrand 
manufacturing plant – a plant that has been voted the most technologi-
cally advanced manufacturing facility in Africa. It is difficult to tell how 
much the life of a plant such as ABI’s can be extended when using 
predictive maintenance as opposed to other forms of maintenance, 
as there are too many factors over which there is no control. There is; 
however, enough evidence of reduced maintenance costs compared 
to ’breakdown' or ’scheduled' maintenance strategies.
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