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⎪ Plant maintenance, lubrication and filtration ⎪

W
earCheck serves as a key 
stakeholder for Zambia Sug-
ar’s mission to be ‘a world-
class and efficient, low-cost 

producer, whilst achieving balanced and in-
tegrated economic, social and environmental 
performance’. 

Throughout WearCheck’s decade-long 
partnership with the sugar producer, there 
has been a constant drive to instil best prac-
tice in the sugar producer’s maintenance cul-
ture. This, complimented by Zambia Sugar’s 
crusade for continuous improvement, has 
yielded very positive results in concrete key 
performance areas. 

A general challenge facing the agricultural 
industry is the need to increase crop yields 
from the existing fleet, at the lowest possible 
operating cost. Zambia Sugar is no exception. 

Hence the establishment of an oil analysis 
programme to improve the operating effi-
ciency of the fleet and increase productivity 
– and positive returns on investment for the 
company are clearly demonstrated by savings 
of R2.8-million in the latest financial year.

The programme involves taking regular 
samples from the fleet’s oil-lubricated compo-
nents (engines, transmissions, hydraulic sys-
tems and axles). These are analysed, imminent 
problems are identified, corrective action is 
prescribed by WearCheck’s diagnosticians 
and Zambia Sugar’s maintenance workshop 
takes timely corrective action to addressing 

Cane 
haulage

Cane 
loaders

Farm 
tractors

Heavy 
plant

Total 
units

Typical repair 
cost (US$)

Total savings 
(US$)

Engine 11 2 2 – 15 8 600 129 000

Transmission 7 1 2 – 10 5 265 52 650

Differential 8 – – – 8 1 000 8 000

Final drive: 
hub/tandem

11 8 1 – 20 10 160 203 200

Hydraulics 1 – 3 – 4 445 1 780

Total estimate savings $394 630

Table 1: The total estimated savings that have accrued by using oil analysis to identify equipment problems 
and implanting timeous corrective action.

Shesby Chabay, HOD of operations for WearCheck Zambia, describes the results of a case study 
on the 10-year and ongoing oil analysis programme being implemented at Zambia Sugar.

A cane loader at Zambia Sugar Estates. Where oil analysis discovers an imminent problem, the workshop 
responds by taking timely corrective action to avert the risk of catastrophic failure.

A diagram summarising overall cost savings.

Maintenance savings sweeten 
Zambia’s sugar industry

the root cause of identified problems, thus 
enhancing fleet availability and reliability 
throughout the agricultural season.

WearCheck’s technical support team 
meets the agricultural workshop team every 
month to discuss critical issues and trends 
and to assist in the implementation of main-
tenance recommendations.

This case study examines sampling compli-
ance, the findings for the season, actions and 
feedback, cost savings, as well as the recom-
mendations for the next agricultural season.

Sampling compliance involves monthly 
targets being set at the start of the season 
to determine how many samples should be 
submitted from each member of the fleet. 
These targets are set based on the operating 
fleet in the season under review. 

The main objective of monitoring sampling 
compliance is to ensure that all equipment on 
the oil analysis programme is sampled. The 
average sampling compliance level achieved 
during the 2016-2017 agricultural season was 
91%, but a target of 100% has been set for the 
2017-2018 season. 

Case study findings
In order to analyse the findings from oil 
samples in his case study, the questions posed 
were: What is the ratio of alarms to total sam-
ples submitted? What is the trend in annual 
percentage alarms over the past five years? 
What is the picture per equipment type (cane 

haulage, cane loaders, heavy plant and farm 
tractors)? And what are the major problem 
types and contaminants affecting the fleet?

The alarm percentage is calculated from 
the number of samples where the laboratory 
picks up problems, recommends corrective 
action and requests feedback from the cus-
tomer. It is important for ongoing monitoring 
and as an indicator of general improvement or 
deterioration in equipment health and of the 
positive response by the maintenance team 
to identified equipment problems.

A general downward trend in percentage 
alarms is evident as the agricultural season 
progressed from May to October 2016. This 
may be due to the environmental impact and 
operational problems associated with wet 
weather harvesting, which mainly affected the 
tractor drive trains, especially at the beginning 
of the season. Bedding-in wear following com-
ponent overhauls during the off-crop period 
and a progressive improvement (reduction) 
as the season progresses as a result the 
customer’s continuous improvement system 
were also noted.

An average annual percentage alarms fig-
ure of 29% was achieved in the season under 
review. The trend for the five-year period 
from 2011 to 2016, however, illustrates a 
marginal increase in percentage alarms (1.0%) 
between 2015 and 2016, with the 25% (1:4) 
target set for that season being missed by 4%.

A sample to alarms ratio for equipment 
requiring corrective action of 1:3 (33%) was 
achieved in 2016. Repeat axle wear problems 
contributed to the upward movement in 
alarms by one percentage point, a ratio that 
will be improved if the repeat problems on the 
tractor axles are nipped in the bud. 

The problem types and contaminants 
analysis examines the major problems affect-
ing the fleet and the compartments which are 
most affected. The ranking of the major prob-
lems affecting the sampled oil of the fleet, 
in order of priority, were found to be: large 
metal particles, 42.8%; wear, 37.2%; silicon, 
3.4%; and water 2.2%. This list outlines the 

highest risk areas for Zambia Sugar transport 
and forms the priority list for issues to focus 
on during the 2017-2018 agricultural season.

Problem types by component type were 
then evaluated. The differential wear prob-
lems are largely driven by axle wear as a result 
of operational problems being experienced 
on OEM tractor axles. The tractor fleet is the 
main production fleet and an early start to the 
season (wet weather harvesting) results in ac-
celerated axle wear as the tractors get stuck in 
the muddy sugarcane fields and operators try 
to force the tractors out of the fields, result-
ing in axle damage. This clearly demonstrates 
the impact of the operating environment on 
equipment health.

Of the urgent and critical samples, 59% 
are attributed to axle problems (differential 
and final drive), mainly for tractors; 21% to 
engines; 13% to transmissions; while only 5% 
involved hydraulic systems.

Feedback reveals the actual findings fol-
lowing the diagnosis and also shows evidence 
of the resultant problem. It therefore assists 
in understanding problems and planning 
for future preventative measures. Average 
feedback compliance levels in his programme 
are sitting at 62% for the agricultural seasons 
under review.

Cost savings and maintenance 
culture improvements 
Cost savings are the ultimate measure of the 
effectiveness and value of the WearCheck oil 
analysis programme. These are mainly driven 
by actions and feedback. 

A cost avoidance approach was used to 
calculate cost savings. Over the past decade 
it has been noticed that a sudden component 
failure causes a failure to move sugarcane 
from the fields, resulting in lost productivity. 
It was also evident that oil analysis has been 
a useful tool in identifying imminent fleet 
problems, so that timely corrective action 
can be taken to reduce the risk of sudden 
catastrophic failures. 

Therefore, where the laboratory has 
discovered an imminent problem and the 
workshop responds by taking timely correc-
tive action, the risk of catastrophic failure 
and/or the resultant loss of production will 
be significantly reduced. 

Repeat problems result in component 
failure if they go unattended. In calculating 

the cost savings in Table 1, it 
is assumed that where cor-
rective action was taken a 
potential failure is avoided. 

Savings for the 2016-
2017 agricultural season 
of US$394 630 could have 
been even higher had it not 
been for the wet weather 
operations that affected 
the tractor axles. It is also 
important to note that, al-
though the figure above 
gives an indication of the 
level of savings, the figure 
is, in reality, much higher because downtime 
costs far more than the cost of replacing a 
component such as a failed differential.

Zambia Sugar has, over the years, imple-
mented a continuous improvement (CI) 
programme in which WearCheck plays a sig-
nificant role. Where problems are identified, 
best practice methods are implemented with 
the aim of addressing the root cause and pre-
venting the problem from happening again. 

WearCheck diagnostic reports and feed-
back are a way of documenting current im-
provements as well as potential opportunities 
for improvement. The WearCheck oil analysis 
programme has therefore provided a means of 
ensuring effective cost control, which is very 
important for improving operating margins. 
As a result, significant improvements have 
been noted over the last decade.

The programme has also improved the 
maintenance culture and general awareness 
of factors affecting the fleet health. The team 
is now better informed on the impact of the 
operating environment on equipment and of 
operational problems affecting equipment. 
They are now able to better avoid axle wear 

problems, for example. It is also evident that 
simple issues such as oil filler cap o-rings 
cause major dust contamination problems. 
This is a good example of the Pareto 80/20 – 
principle: 80% of the effects come from 20% 
of the causes.

Zambia Sugar’s agricultural workshop 
manager lists the key benefits his company is 
getting from the WearCheck oil analysis pro-
gramme as: easier root cause failure analysis; 
preventing catastrophic failures before they 
occur; cost saving on very expensive vehicle/
machine components such as engines and 
transmissions; higher fleet performance; low 
downtime; higher fleet availability – at an aver-
age of above 95%; and higher fleet reliability.

As the leading oil analysis and condition 
monitoring company in Africa, WearCheck is 
proud to partner Zambia Sugar at a time when 
the company is expanding its operations by 
investing in the construction of a sugar refin-
ery and an ethanol plant. WearCheck remains 
committed to offering the best service and 
savings to customers by offering a world-class 
service through its oil analysis and condition 
monitoring programmes. q
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If it rolls, runs, floats, flies or turns...
Get it WearChecked


