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Part 1 2 3 Total
Full score 12 16 22 50
Score

Part 1 Answer all questions, Please determine whether these following sentences are

correct or incorrect. One point (1 point) will be given for the right answer. Minus

half point (-0.5 point) will be given for the wrong answer. (Total 12 points)

Question | Correct | Incorrect Question
no. v x
1 In CBM system, a plant must be stopped for maintenance
at constant intervals.
2 One of the differences between corrective maintenance
and preventive maintenance is time for repair work.
3 With Planned Maintenance we evolve our efforts from a
proactive to a reactive method.
4 Predictive maintenance system is one of the steps in
Planned maintenance.
S Predictive maintenance is time based maintenance.
6 In TPM system, It is not sufficient to know only "Know-
How" the operator and maintenance should also learn
"Know-why".
7 Reduce accidents is one of Indirect benefits of TPM
8 After cleanup step in JISHU HOZEN, problems that can
be solved by operators are identified with white tags.
9 Kaizen activities are normally limited to production areas
and should not be implemented in administrative areas.
10 Speed loss (operating at low speeds) is the loss that
obstructs effective use of production resources.
11 One of the differences between preventive maintenance
and maintenance prevention is time for repair work.
12 In TBM system, a plant must be stopped for maintenance

at constant intervals.
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Part 2. Answer these following questions shortly in the provided space. (2 point

each, total 16 points)

No Question Answer

1 | What type of maintenance aims to
improve reliability or maintainability of
machine?

2 | What type of maintenance includes
function test activity?

3 | What is the key principle of TPM?

4 | What was the Japanese company that
introduced TPM?

5 | What is the routine maintenance of
equipment that is carried out by the
operators?

6 | What is the minimum value of OEE for
world class factory?

7 What type of maintenance that aims to
maximize plant and equipment
effectiveness to achieve optimum life
cycle cost of production equipment?

8 | What type of maintenance should be

involved with machine diagnosis
technology?
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Part 3 You are assigned to be a team member of consultant for maintenance activity

in PSU hospital. Answer these following questions. Each_ question has different

score. Total score for this part is 22 points. Clear explanation and reason must be

given in your answers.

1. What should PSU hospital do to implement a pillar of “Quality maintenance” (for
TPM)? (7)
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2. What should PSU hospital do to implement a pillar of “Education and training” (for
TPM)? (7)
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3.

What is the step of implementing TPM in PSU hospital? Explain your suggestion in
each step clearly. (8)

X GOOD LUCK Dr. Klangduen Pochana %
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Part B: #7.03.58 3043 1a (50 aznum)
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Part 1 2 3 4 5 Total
Full score 15 10 10 5 10 50
Score

1. (15 points) Six components have been tested for a period of 90 hours. Four units failed after

20, 24, 45, and 65 hours respectively. If the average downtime is 30 hours, calculate

a. The failure rate

b. MTBF

o

Availability for this item

d. Reliability at the first hour of operation

o

Reliability at MTBF
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2. Find the reliability of production line when

2.1 (5 POILS) probability of each machine to work perfectly as shown in the figure below

— 0.70 |4 0.75 |—

—10.85 0.70 |—

0.80

22 (s poirls) probability of each machine breakdown as shown in the figure below

0.10 0.12
—
0.15 0.20
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(10 points) Many factories use a comfortable number to judge their production based on
the following rationale: We have always made 1000 parts per shift on CELL A on a good
day. Therefore, if we make more than 1000 parts we are having a great day? Otherwise,
it’s not such a good day. This sounds reasonable until you really look at the numbers
behind this. CELL A works an 8-hour (480 minute) shift. There are two 10-minute breaks
and one 30-minute lunch. Time studies on cell workers and machinery have shown that a
consistent production rate of 4 parts per minute can be achieved (at least when an
Industrial Engineer with a stopwatch is standing nearby). For several reasons in our cell,
about 20 parts per day are rejected. Let’s investigate whether 1000 parts per shift is really
a good day. Several times daily, it appeared as though the either equipment was not
running or all the people were simply not working. After asking the employees at the cell,
they recalled that they were out of material a couple of times for 7 minutes each in the
morning and the afternoon, a safety switch stuck for about 12 minutes after lunch, and a
10 minutes meeting was held near the end of the shift when the defects are more than 10

parts. Calculate OEE and TEEP,
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4. 4.1 (2.5 points) Explain product life cycle of software.

4.2 (2.5 points) Planning for maintenance of software should begin at what stage of the

product life? Explain.
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