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ITEM 7 : The Maintenance Program
ITEM 8 : The Control Cycle
ITEM 9 : Job Report
ITEM 10 : The History Record

Planned Maintenance
Not a specific type of maintenance
The application of maintenance tackled in a scientific manner
The comprehensive planning of the maintenance function
By definition – work organized and carried out withBy definition work organized and carried out with 
forethought, control and records
Include the whole range of maintenance & can apply equally 
to any type – replacement, breakdown or preventive, provided 
that

The maintenance policy has been considered carefully
The application of the policy is planned in advanced
The work is controlled and directed to conform to the
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The work is controlled and directed to conform to the 
prearranged plan
Historical and statistical records are compiled and 
maintained to assess the results and to provide guide to 
future policy.
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Planned Maintenance – deciding in 
advance

The individual items of plant and equipment to 
be maintainedbe maintained
The form, method and details of how each item 
is to be maintained
The tools, replacement, spare, tradesmen & 
time that will be required
Th f f i t
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The frequency of maintenance
Method of administering & analyse the result

Planned Maintenance – there must be;
A schedule of all the plant and equipment to be 
maintained
A complete schedule of all the individual tasksA complete schedule of all the individual tasks
that must be carried out
A program of events indicating when each task 
must be carried out
A method of ensuring that the work listed in the 
program is carried out
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program is carried out
A method of recording the results and 
assessing the effectiveness of the program

Planned Maintenance – Contribute to the 
company’s objective of optimization of its 
resources – men, money, material & machinery as 
follows;

Greater plant availability
Fewer breakdowns
Maintenance is carried out in the most convenient 
and minimum loss to production
Regular, simple maintenance results in less downtime 
than infrequent expensive ad hoc maintenance
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than infrequent expensive ad hoc maintenance
Reducing excessive downtime by knowing in advance 
the spares and equipment

Regular, simple servicing is cheaper than 
sudden expensive stop gap repairs.
Regular, simple servicing and adjustment 
maintains a continuously high level of plant 
output, quality, performance and efficiency
Greater and more effective labour utilization

Planned maintenance work volume
Weekly workload known in advanced
Improve  personal attitude of staff. A purposeful 
approach – higher morale

Avoid overlooking or omission
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Avoid overlooking or omission
Improved budgetary control, stock control of 
spares
Provide realistic forecast & decisions
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What is to be maintained?
How is it to be maintained?
When is it to be maintained?
Is the maintenance effective?

Large or small, simple or sophisticated 
system, the basic elements are common to 
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all, though the manner in which they are 
used differ in each case, depending upon 
the individual circumstances.

ITEM 1: Initiating the Scheme
- Result of a decision taken by higher management, 

actively promote and encourage, evaluate the 
implementation

- Define clearly and positively the framework and 
objectives

- New system takes time and money, changes will 
affect current status quo – especially production 
and maintenance department – speculation, 
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p p
resentment, resistance, etc.

- Management need to consult staff and keep them 
“in the picture”

- Management needs to appoint one person 
to lead, control and co-ordinate.

- The person should be given;
Comprehensive briefing of policy- Comprehensive briefing of policy

- Boundaries of operation
- Expected results
- Program target date
- Resources at his disposal
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- Authority to make decision
- Power to carry out & responsibilities for the 

action

ITEM 2 : The Inventory
The inventory is a list of all facilities – all 
parts of a site, building and contents – for 
purpose of identification.purpose of identification.

Establishing – what is to be maintained
Should not depend entirely on old records
Must be able to answer – What is actually 
there, not what should be there or what was 
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,
thought to be there.
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ITEM 2 : The Inventory
Carry out a physical inventory – listing each item 
and marking its position on a block plan of the 
area.

Compiling inventory can provide better understanding of 
the individual items and overall production process.
Inventory sheet (form) should compile important 
information

Identification symbol
Description of facility
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Location
Type
Priority Rating
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ITEM 2 : The Inventory
Facility types

Major mechanical plant – pumps, compressors, 
boilers
Major electrical plants – transformers, breakers, 
switchgear, rectifier, main motors, starters.
Minor mechanical plant – valves, hydraulic rams
Minor electrical plant – small motors & starters,
Instruments and instrumentation systems
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Pressure vessels, receivers, gas holders
Lifting gear, lifting machines, hoists, lifts, jacks, 
cranes

ITEM 2 : The Inventory
Facility types

Machine tools – lathes, milling, drilling, grinding 
machines.
Fire fighting services –detection system, alarm 
system, extinguishers
Factory & office services – heating & ventilation, air-
conditioning systems, hot & cold water
Vehicles or mobile plant – lorry, cars, trucks, 
dumpers mobile pumps compressors
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dumpers, mobile pumps, compressors
Major spares

ITEM 2 : The Inventory
Priority Rating

No.1 – Safety hazard, vital to production process, 
immediate effect, failure of which would halt 
production.
No. 2 – Failure of this item would not immediately 
affect production but could do so within a very short 
space of time.
No. 3 & 4 – Similar to no 2, but in descending order of 
importance.
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importance.
No. 5 – Non productive items, no safety hazards.
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ITEM 3 : Identification of Plant & Equipment
Identification symbols

Positively identify each item, no possible doubt or 
mistake, easily locate
To indicate the department, section, group or type of 
item for cost allocation purpose.
Relate to documentation – instructions, records, job 
cards, specifications, reports, etc.
In the forms of codes from colours, shapes, patterns, 
names, letters, numbers or combinations of any of 
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a es, ette s, u be s o co b at o s o a y o
them
The use of letter and numbers is the best choice. 

ITEM 3 : Identification of Plant & Equipment
Marking the equipment

Standardized throughout factory
Easily visible, permanent, not causing obstruction,Easily visible, permanent, not causing obstruction, 
easily & quickly fixed, neat in appearance.

Means of identification
Fulfilling statutory requirements
Chaintabs, Ropetabs, cabletabs, guardtabs
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a) Chaintabs

b) Ropetabs
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c) Cabletabs

d) Guardtabs
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ITEM 4 : The Facility Register
The Facility Register is a record of facilities, 
including technical details about each.
To be used as standard reference, confirming;

The original specification performanceThe original specification, performance
Manufacturers recommendation limits, fits, tolerances
Assist the ordering of correct spares and replacements
Provide necessary information when planning the movement, 
relocation, access, safe floor loading, layout of plant

The value of this collection of data will be 
appreciated by those who have spent considerable
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appreciated by those who have spent considerable 
time and trouble, often fruitlessly, searching for 
similar elusive details.
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ITEM 4 : The Facility Register
The nature of data to be recorded will depend upon 
the type of facility. Name plate details and 
information from manufacturers’ literature are a 
t ti i tstarting point.

For a few pieces of equipment, simple office 
duplicated forms contained in loose-leaf binders or 
cards filed in drawers may be adequate.
For extensive items, used tailored system.

Fig 2.4 – 2.8
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Fig 2.4 2.8
Manually done, tedious, time consuming, subject to 
mistakes and omissions
Computerized system would greatly facilitate the task
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ITEM 5 : Maintenance Schedule
The maintenance schedule is a comprehensive list 
of maintenance and its incidence
To answer the question of How is it to beTo answer the question of How is it to be 
maintained.
All relevant tasks set out – inspection, lubrication, 
adjustment, component replacement, overhaul –
together with the maintenance frequencies.
Consider maintenance policy for each item –
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Consider maintenance policy for each item –
breakdown, preventive, priority rating, cost of 
repair.

ITEM 5 : Maintenance Schedule
Make use of manufacturer’s recommendations, 
previous experience, past records – plant log 
sheets, store records, cost sheets, time cards, etc.
Extract information to analyse

Facilities, components, parts most frequently failed
Types and frequencies of failures
Result or effect of various types of failure
Conditions under which failures most frequently occur
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Effect of time and conditions upon efficiency & 
performance
Time & cost needed to carry out maintenance, repair or 
replacement
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ITEM 5 : Maintenance Schedule
Extract information to analyse…….cont

Components and materials used for maintenance, repair 
or replacement
Tradesmen or contractor needed to carry out the work.y
Total cost of maintaining each facility
Allowable limits of wear, temperature rise, pressure 
drop, etc
Constraints imposed – legal, operational or safety  
obligations
Safety practices and regulations to be observed
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y p g
Conditions when each facility is available for 
maintenance – any time, only when defect/breakdown 
occur, only when process shut down

ITEM 5 : Maintenance Schedule
Establish the maintenance frequencies

Calendar time scale – weekly, monthly, 
quarterly, annuallyq y, y
Operating time – running hours, operating 
cycles, miles traveled
Calendar time easier to plan as compared with 
operating time.
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ITEM 5 : Maintenance Schedule – Summary
The schedule consists of an individual sheet, card or 
a set of sheets/cards for each facility, indicating;

1. Name & identification number of item
2. Location of item
3. Reference number of the schedule
4 S f t d t b f ll d4. Safety procedures to be followed
5. Detailed list of tasks to be carried out
6. The frequency of the listed tasks must be carried out
7. Tradesmen or other personnel required
8. Time required to carry out the task
9. Special tools or equipment required
10. Materials, major components or replacements required.
11. When the facility is available for maintenance
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11. When the facility is available for maintenance
12. Associated equipment or facilities that should be maintained 

simultaneously.
13. Details of any contract maintenance
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ITEM 6 : Job Specification
The Job Specification is a document 
describing the work to be done
Th f i ti th d t il tThe means of communicating the details to 
the person who will affect the work

Extract from maintenance schedule tasks
Check list forms
Manufacturers manuals
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Manufacturers manuals

ITEM 6 : Job Specification – to ensure
The task or job is carried out in the manner intended
The possibility of an operation being omitted is 
minimized.
A t bl li it f t d t l l lAcceptable limits of wear, etc and tolerances are clearly 
defined.
The tradesman knows the work and how it is to be done.
The operation is always carried in the same manner 
(standardization)
All persons doing the work, even for the first time, follow 
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g
the same procedure (continuity)
A reference standard is available for reference.

ITEM 6 : Job Specification – Summary
Each specification should indicate:

The identification number and name of each item, location 
of item
The maintenance schedule reference number of task
Job specification reference number
Frequency of task, 
Tradesmen required
Specific details of the work to be done
Components to be replaced
Special tools and equipment to be used

UTM, 2007Assoc Prof Zainal Abidin Ahmad

Special tools and equipment to be used
Reference drawing, manual, etc
Safety procedures to be followed
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ITEM 7 : The Maintenance Program
The maintenance program is a list allocating 
specific maintenance to a specific period
Having established what is to be maintained, and 
how it is to be maintained we must now considerhow it is to be maintained, we must now consider 
when it is to be maintained.
The main purpose of the program

To set out a plan of work
To spread the maintenance work load evenly over a year
To ensure that no facility or maintenance task is omitted
T th t th i d i t i i d t t th
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To ensure that the required maintenance is carried out at the 
specified frequency
To coordinate the maintenance of associated facilities
To coordinate maintenance with production requirements.
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ITEM 7 : The Maintenance Program
The main purpose of the program……cont

To present an overall picture of maintenance 
work, present and future commitments (short & 
l t )long term)

To assist forward planning, ordering of spares, future 
labour requirements, basis of budgetary control

To act as a reminder of future maintenance 
events (short term)

To formulate weekly work plan (for immediate future)
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To arrange for availability of production plant
To arrange or check availability of labour, spares, 
sub-contractors, etc

ITEM 7 : The Maintenance Program
The program should be prepared in consultation 
with the production department which is able to 
advise on production schedules and plant 

il bilitavailability
Planning charts or board – time scale. Use 
together with colour coded pins, pegs or crayons to 
represent the various maintenance operations, the 
work in progress and future commitments are 
depicted clearly
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depicted clearly.
Visible Record Cards – can be a separate card or 
sheet or can use the facility register cards.

ITEM 7 : The Maintenance Program
Unexpected breakdowns will occur occasionally, 
but no necessary to divert labour to deal wit it 
immediately. Needs to rate the faults and 
breakdowns to a priority scale, thereby knowing 
the relative importance. Example of breakdown 
rating is;

A – must be repaired immediately – safety hazards or 
immediately affecting production process.
B – Must be repaired within 1 day
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B – Must be repaired within 1 day
C – Must be repaired within 3 days
D – Must be repaired within 1 week
E – Can be carried out at the first available opportunity.
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ITEM 8 : The Control Cycle
The control of PM system depends upon 
monitoring the results, and if needed, 
perform corrective actionperform corrective action.

Sampling the effect of maintenance – job report
Analysing the effect of of maintenance – history 
card
Applying corrective action – maintenance 

h d l j b ifi ti & i t
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schedule, job specification & maintenance 
program (revise as necessary)
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ITEM 9 : Job Report
The job report is a statement recording the work done and 
the condition of the facility
PM scheme will be effective if there is a continuous flow of 
information to and from the person(s) doing the work.  This 
f db k i ti l f th t l d dj t t f thfeedback is essential for the control and adjustment of the 
plan.
Verbal reports are not reliable since they become forgotten 
or distorted.
The report should include information concerning;

Work carried out, corrective action taken, component replaced
Defects found corrected and their cause
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Defects found, corrected and their cause
Defect observed but not corrected
Time taken to complete the job
General observation, condition of the facility

ITEM 9 : Job Report
Job report should be designed such that

It can be completed easily with minimum mental 
efforteffort
The need for writing is kept to a minimum – use 
code or symbols
It is self indicative of any work or item that has 
been omitted.
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ITEM 10 : The History Record
The history record is a document on which 
information about all work done on and/or by 
a particular facility is recordeda particular facility is recorded.
Useful for assessing the effectiveness of the 
maintenance function and highlights any 
shortcomings in the system or its application.
Record should be adequate & up-to-date
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ITEM 10 : The History Record
For most purposes it is sufficient to log;

Inspections, repairs, servicing and adjustment carried 
out
Breakdowns and failures, component repaired or 
replaced
Conditions of wear, tear, erosion or corrosion, etc
Measurements or reading taken, clearances, result of 
tests and inspections
The time and cost to carry out the maintenance or repair
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The time and cost to carry out the maintenance or repair
Third party involvement – contractors, etc.
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The necessary files for the maintenance department 
should include – but not limited to – the following;
Personnel
Job Descriptions
Vacation schedule

Maintenance reference
Maintenance drawings
Planned maintenance

Accident reports
Contractor information –
maintenance contract
Vendor addresses, 
correspondence
Data bank
Master schedule

Safety reports
Vehicles
Purchased gases
Items delivered on regular basis
Special attention items
New works
Correspondences with 
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Completed Job orders
Action Forms
Equipment failures
Monthly action report

Correspondences with 
authorities
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