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T
INTRODUCTION 

his topic is not new to a lot of us, 
but there is an inherent failure in 
us to understand the basics of the 

terminology.

DEFINITIONS

Maintenance is defined as the act of 
maintaining something. The basis for 
maintaining is to keep, preserve and 
protect. That is to keep something in an 
existing state or preserve it from failure or 
decline.

Reliability is defined as the ability of an 
item to perform a required function under 
a stated set of conditions for a stated period 
of time.

I have chosen, very early in this article 
to clearly define the two items as the 
terminologies are sometimes interchanged.

Let us  examine some commonly used 
terms when we need to approach this.

Maintenance Series  - 
Part 1: An Introduction to Maintenance and 

Reliability
Fabian Fernandez*

But, first let me declare what  that I am 
about to prescribe is not ‘alien’ technology 
or something that is too difficult to practice  
or is just another ‘fad’, it  is  something 
which have already been in practice  a long 
time ago, but over the course of time, has 
just been forgotten. This is merely the basics 
and the proper foundation required for us 
before we attempt to  make our  journey 
towards reliability.

SETTING STANDARDS

Firstly, ‘...we cannot manage something 
which we cannot measure...’- Edward 
Deming.

Therefore let us  set some measurable 
standards to achieve world class mainte-
nance.  These are given in Table 1. 

The standards defined above are the 
norms and may be used as a guideline to 
form the basis of our maintenance and 
reliability culture. In the palm oil industry, 
cost variances vary depending on the 
accounting methods. It generally make 
up of fixed and variable cost, and seldom 
takes into account capital funds allocated 
for repair type jobs, for instance the 
replacement of a thresher, which is a repair 
job, but is still nevertheless capitalised. So 
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for the basis of our discussions in setting 
standards, the maintenance cost which is 
referred to, does include capital repair type 
jobs and also those routine maintenance 
cost for the plant.

Let us now define a few of the 
maintenance methods.

Planned Maintenance

It is a combination of preventive and 
predictive maintenance.

• Reactive maintenance – characterised 
by practices such as failure  to run, 
breakdown and emergency mainte-
nance. Its common characteristics are 
that it is unplanned and urgent. A more 
stringent view of reactive maintenance 
-  the maintenance team did not sched-
ule a repair on a particular pump for 
Monday but had to do it before Monday 
morning.

• Preventive maintenance (time-based) 
– characterised by practices that are 
periodic and prescribed. Examples 
are annual overhauls, quarterly 

calibrations, monthly lubrication and 
weekly inspections.

• Predictive maintenance (condition-
based) – characterised by practices that 
are based on equipment condition. 
Examples include changing a bearing 
long before it fails based on vibration 
analysis; changing lubricants based 
on oil analysis showing excess wear 
particles; replacing steam traps based 
on ultrasonic analysis or even replacing 
a cutting tool based on deterioration in 
product quality.

• Pro-active maintenance (root cause-
based) - characterised by practices that 
focus on eliminating the root cause of the 
maintenance requirement or that seeks 
to extend equipment life, mitigating the 
need for maintenance. These practices 
use the maintenance knowledge-based 
knowledge about what was going 
wrong with equipment to make changes 
in the design, operation or maintenance 
practices or some combination and 
seeks to eliminate the root cause of the 
problems.

Having worked in quite a few locations 
in the region, I have noticed an almost 

TABLE 1. COMPARISON OF TYPICAL ACHIEVEMENTS AGAINST 
AND WORLD CLASS STANDARDS

Performance measure Typical World class

Plant uptime 70% - 80% 90% - 95%

Maintenance cost per RAV* 3% - 6% 1% - 3%

Breakdown production loss 5% - 10% < 1% - 2%

Planned maintenance 50% - 70% >90%

Reactive maintenance 45% - 55% <10%

Overtime 10% - 20% or higher <5%

Stores value per RAV 1% - 2% or higher <0.25% - 0.5%

Training (RM yr-1) 1 - 1.5 K 2 - 3 K

Training (hr yr-1) 20 hr 40 hr

Lost time accidents (per 200 K hr) 0.2 - 0.5 <0.05

Recorded injuries (per 200 K hr) 5 - 10 <0.5

Note : RAV* is defined as replacement asset value or how much will it cost to rebuild a 
similar size plant or insured value of the plant or a combination of the two.
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consistent slip in the maintenance strategies 
employed by the sites. The following 
are the common problems which I have 
encountered and continue to persist.

• Lack of skilled crafts – (maintenance 
fitters, electricians).

• Lack of proper record keeping.
• Lack of properly defined standards to 

guide the site teams – this is from not 
having proper standards and processes 
based on actual data, rather than 
having to ‘shoot from the hip’ or ‘rule 
of thumb’ numbers – which are not a 
good indicators as there will always 
be peculiarities between different 
locations.

• Poorly trained manpower from 
managers to operators.

• Increased cost of operations – which has 
led to increased automation, but with 
reduction in site skills, also resulted in 
poor maintenance planning to address 
the defects. When breakdowns occur, 
it is often outsourced and certain 
maintenance functions – even the basics 
are now done by non-plant personnel. I 
know of some companies which employ 
contractors to carry maintenance and 
repair (M&R) but works on their main 
chain conveying system.

• Introduction of so called quick fixes like 
software to aid maintenance - CMMS, 
although this is a workable solution 
provided the basics and the general 
M&R in the plant is well done, but sadly 
this is not the fix the industry needs at 
the moment.

So what is the main area which needs 
improvement?

The answer is actually quite simple, 
but difficult to have it seen through as 
it involves an increase in cost from the 
time of the implementation to at least 24 
months. Most site management teams will 
not be too pleased to accept this. But this is 
nevertheless required, so as to undo some 
of the mistakes of the past.

The increase in cost will come mainly 
from the following areas:

• training – if we put a ringgit value on 
our training cost – how much do we 
actually spend on our people – our most 
important asset? This could include 
cost to bring in subject matter specialist 
to provide specialised training to the 
maintenance teams, etc. 

• re-design – this is undoing some of 
the poorly designed equipments, 
this comes into realm of pro-active 
maintenance. This may also come from 
capital injection to renew defective or 
poorly designed equipments.

• purchase of special tools – this is in the 
form of procuring special tools which 
can be used for basic trend monitoring 
over two main areas in the plant, 
temperature and vibration.

Finally, the most important aspect of 
success in this will be to remind everyone to 
go back to the basics. Basics here are defined 
as having the following measures done.

Asset register. All plants regardless of the 
size have quantities of assets which have to 
be properly defined and recorded. In almost 
all plants and companies which I have 
worked with, some being large MNC and 
also reputable Malaysian companies, these 
data are  either not available or is partially 
available, and also lacks accuracy. So is this 
true in your plant? What do you need to get 
your asset register up to date?

Asset type. If example is pump. 

• make;
• model;
• mechanical seal size and type;
• pulley size;
• v-belt type;
• bearing type; and 
• equipment history card for maintenance.
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Breakdown frequency and specifics. Do we 
know what caused the breakdown, do we 
know the actual loss (financial)?

Inventory levels. Depending on the 
complexity and criticality of the asset, 
maintaining stock levels may be necessary 
for particular machinery.

Criticality ranking of assets.  This is done 
mainly to focus our limited resources and 
scheduling work towards our most critical 
assets.

Once the assets have been defined, 
then we can proceed to do a physical 
inspection on these assets, this entails what 
I refer to as an asset walk-down. Here we 
physically inspect the asset and ascertain its 
condition. This could be done through the 
use of special tools, maintenance data (on 
breakdowns and types of repairs incurred – 
if the records exist).

A maintenance strategy can be 
formulated based on what type of 
maintenance is to be done, either it is 
preventive, predictive or pro-active.

The above methodology is not something 
new, but these are the basics and even this 
is not properly done.

We need to look into ways and means 
to address these shortfalls and look into 
improving the maintenance set ups at our 
sites.

Many will say that they are able to do 
it with their existing personnel at site, but 
based on experience, the sites seldom push 
hard on these issues as they may feel this 
is or will be another management type 
push from the top. So the system would 
eventually fail.

The challenge will be to educate the 
people and to have a consistent drive 
from management for change and to have 
greatness achieved within their respective 
organisations.

To quote Jim Collins – ‘Good is the 
Enemy of Great’.
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