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Chapter 20 - TOTAL PRODUCTIVE MAINTENANCE
Concepts
1.

2.

Losses which can be associated with the breakdown of machinery
a.

Equipment failure leading to unexpected loss of time

b.

Idle waits and stoppages due to ad hoc maintenance requirements.

c.

Production of inferior quality products causes financial losses.

d.

The company would also incur losses in terms of additional set-up costs.

What is TPM?

TPM is a maintenance philosophy aimed at eliminating production losses due to faulty equipment. The objective
of TPM is to keep equipment (plant, machinery etc) in such a position to produce expected quality products at the
maximum capacity with no unscheduled stops.
3.

4.

Objectives of TPM
a.

Zero breakdowns.

b.

Zero downtimes and ZERO Accidents

c.

Zero failures were attributed to the poor condition of the equipment.

d.

No loss of efficiency or production capacity due to the equipment.

Features
a.

Traditional maintenance is centred in the maintenance department. However, TPM seeks to
involve workers at all departments and levels. There is a great amount of coordination between
the production and maintenance teams in TPM.

b.

Autonomous maintenance

c.

TPM focuses on achieving and sustaining zero losses with respect to minor stops, measurement
and adjustments, defects, and unavoidable downtimes.

d.

Planned Maintenance is aimed to have trouble-free machines and equipment producing
defect-free products for total customer satisfaction.

e.

TPM emphasises the training of workers across all levels and departments. The ultimate objective
is to have a factory full of skilled workers.
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5.

Super Quick Revision

TQM and TPM

TQM attempts to increase the quality of goods, services and customer satisfaction by raising awareness of quality
concerns across the organisation. In other words, TQM focuses on the quality of the product, while TPM focuses on
the equipment used to produce the products. By preventing equipment breakdown, improving the quality of the
equipment and standardising the equipment, the quality of the products increases. TQM and TPM can both result
in an increase in quality. However, the approach of each is different. TPM can be seen as a way to help to achieve
the goal of TQM.
6.

7.

Types of Maintenance
a.

Breakdown Maintenance

b.

Preventive Maintenance

c.

Corrective Maintenance

d.

Maintenance Prevention

e.

Autonomous Maintenance

F.

Predictive Maintenance (Refer May 2022 - RTP)

Measure of TPM

Nakajima (1998) suggested that ideal values for the OEE component measures are:
a.

Availability (A) = Actual hours worked or net operating time ÷ Planned Production time x 100
Planned Production time = This time will be hours available less when workers are not there or clean up
time or time for preventive maintenance.
Standard Set by Nakajima = 90%

b.

Performance (P) i.e efficiency = standard hours for actual production ÷ Net operating time x 100
Standard Set by Nakajima = 95%

c.

Quality (Q) = Good units which pass the test ÷ units produced)
Standard Set by Nakajima = 99%

d.

Overall Equipment Effectiveness (OEE) = A x P x Q = 90% x 95% x 99% = 85%
Standard Set by Nakajima = 85%

8.

Other KPI to measure the performance of the maintenance department

a.

Mean Time between Failures (MTBF) = net operating time ÷ Number of failures (breakdowns)
(should be as high as possible) - discussed in May 2022 RTP

b.

Meantime to Repair (MTTR) = Downtime in hours ÷ Number of failures (breakdowns)
(should be as low as possible) - discussed in May 2022 RTP
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Q2 / Category - Classwork/ Star Rating -

Super Quick Revision

⭐⭐⭐

1.

For the availability ratio (denominator) from the time that the factory opens in 4 weeks,
subtract breaks and hours for preventive maintenance. For the numerator, subtract the
hours lost due to breakdown, set up and power failure from the hours of the denominator.

2.

Parts produced are 120 units per shift. Find standard hours for it for Performance Ratio. For the
denominator, we use the numerator of availability ratio always.

3.

Quality ratio is very simple. It is below the mark of 99%. The company should find out what is the mistake
in the machine, due to which quality of the products is suffering (say this in comments if asked).

4.

Find OEE. Overall it is more than 85%. Hence, it is satisfactory.

Q3 / Category - Homework / Star Rating -

⭐⭐

1.

In availability ratio, in denominator subtract lunch break and tea break but for 2 shifts. For
the numerator, subtract Breakdown, repair and start-up time i.e. 68 minutes

2.

The performance Ratio and Quality Ratio are easy to compute.

3.

First Ratio comes okay but the other two are below standard. Comment about the company should
maintain machines in such a way that efficiency of workers should not be affected and quality of the
products produced should be good. Overall even OEE is far below the mark.

Q4 / Category - Homework / Star Rating -

⭐

1.

ICAI EXAM - MAY 2018

2.

Availability ratio, hours worked have been given. Hours lost has been given. Add both to
find the number of hours the machine is available

3.

Data for the other two ratios are directly there.

4.

OEE is 68.06% which is far lower. All the ratios are below the mark. Hence, the company should take proper
steps like preventive maintenance, Autonomous maintenance, reduction in time lost etc to bring it back to
normal. The bad quality will also affect TQM.

Q5 / Category - Classwork / Star Rating -

⭐

1.

ICAI EXAM - Nov 2019.

2.

ICAI gave the wrong answer to this question.

3.

When we published Blast from Past videos also, we told ICAI in future will change the answer. they did it
by changing the formula of OEE in May 2021 new modules.

4.

Clean up time is planned maintenance time and 45 minutes of break time should be reduced from the
denominator. So in the denominator, we have written 720 - 45 - 10 = 655. The numerator is simple. It will be
655 - 36 minutes = 629 minutes.

5.

Rest is easy.

6.

OEE is almost close to 85% although the last two ratios need to be improved through proper maintenance
of the machines.
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Q6 / Category - Classwork / Star Rating -

Super Quick Revision

⭐

1.

It is a problem where the company is thinking about how much to spend on preventive
maintenance.

2,

If the company spends more on preventive maintenance, less it will have to spend on breakdown
maintenance.

3.

Moreover, if the company spends on preventive maintenance, a lot of hours will be saved which get the
results in more production and more contribution.

4.

Two positive factors: hours saved will result in higher contribution and saving in cost of breakdown
maintenance, but there will be an extra cost of preventive maintenance. We have to find the best or net
effect.

5.

We have followed the incremental method and compared everything with the first option.

Q7 / Category - Classwork / Star Rating -

⭐⭐⭐

1.

It is a case study problem, where the company is working for 365 days without any
maintenance schedule for plants and machinery.

2.

Then, there is a breakdown and orders get piled on. Due to rushing, even the quality is getting spoilt.

3.

We have to discuss everything about TPM mentioned in the beginning.

4.

Towards the end of the problem, we conclude that preventive and scheduled maintenance should be
implemented and maintenance should be seen as a value-added activity and should be embedded in the
budgets.
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