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Fuyoiu Univ, Faenly of Eng, Advanced Maintenance Planning.
Dept. of Indusirinl Eng. Time Allowed: 3Jhours
Finsl Exam Dage: 24707 2006

Assume any missing data
Please attempt all : N, westinns: 4 Mo, of pages; 2

0 (10 Marks)

Tick {(¥)or (X} in from of the following
RCFA 15 a proactive approach to minmize the number of failures.
Palicy 15 certan rules and program for long lerm,
FNMEA is the risk based-maintenance.
B is the breakdown mainicnance
ROCM 15 the keep system function and improve reliability.
Advanced ROM is a risk-based tool for management of maintenance
and inspection
Vibration analy=is 15 the condition based manienance
RTF is the time basied mamicnancs
Productivity is resource utilization and efficiency
Maistenance management is a powerful systematic methodology
t7 mininmee the Gaciliy performance

'I;IL?. {15 Marks)
a) 'What 15 RCMT (& Marks)
b} Comparison between ¢lassical and streamlined RCM processes. (3 Marks)
¢) Explain system descripiion and functional hlock dl:l!._'raln (3 Marks)
dy What is FMECA? (2 Marks)
¢) Dhscuss RUM pnnciples (3 Muarks)
fi  Explain banefits of ROM? (2 Marks)

£23: (15 Marks)
a) In Electric Molor Cempany, system information for motor manufacturing
[pn:u:u«:w\ is as follows =

Muachines | [ Safety | Standby

Cutiing M/C | i) medium ~with

1

? I!;u raulic press | maj | major 1 _wrlll .
3 | Preumatic press | majer majer _with

4| Eccentric press. | major _major | with

5 Un.lm MAC medium | nuends i m'l.h

6 | Thre ntrus \1’[ | |||l.'d|um | minor ‘without

7 Iurmn-. MIC :_r.l::_n-i::_&. = with
8| Spot welding M/C I i m::lmtrt | major | without

0 | Elec L|r|_ \\l,|:[|-|l!lh '\-I |'m'd|um __major =, thhﬂ'ul

Il'l l.:r:l-ith :_ = mr:d‘lum | major _'\E'_I!I_I_“_l-_lnt__

11 Cles aning | nﬁdlum | minor _with
___'" Painting MIC_ | rrlulmm munor without
.} 14 | Ralling |  major maor | 'Wﬂh
R..l_'i;l'lllu'l.l

1. Alporithm for the calculation of machines criticality (3 Marks)

2. Crticality for machings (3 Marks)




3. Crincality group for machines. (3 Marks)
b} Assume that in & mainienance orgamzation we have the following data;
- Total number of annual hours (TAH ] = 2000 h
Benefit ratio (8R) =1{.2
- Hourly labor mate {LE) = %1 5/hour
- Mumberof employees (M) 410
Caleulating the total lahor cost associated with the maintenance activity by
insetrting the above values inte Eqn. (C., = LR (1 + BRITAH ) where, C,. =
cast per emplovee

O (30 Marks)

The yearly PM programs information for & production line in a shop are as follows:
1 h

Wy - ]
: I - A, 1} B G —
‘[ i h::r-.l..l b | ]; ‘-u:ll f : | -

Mo .of ! Do | P "|r'| Iutls pcr Machine

Machines | Time O 11’.}11:1-5 il Ermnnthh- — vearlv
| {day/year) '\rlanl Da_l' Man | I:Iﬂy | Man |

L

]
| 1o
| L_:rlt'lillllbj | B

[ Mic N M Spar parts and materials cost (L. E
Type { [EE in}y_n_‘l_h]‘-' _______tr_1r|'u =
Furmimg
Milling
DT]”'I[L, L ¢
l.'_“r|1||;||;|;|':T () 20006
"\"in'(!l:l"l--u||'|7 conid |1|1|||k o T
- Production & maintenanée 52 weekivear, & day/week, Bhours/day
Manpower 45 week/yvear, Gdayfweek, one shift
Average labor vate is 15 L Efman- hour
Average other costs arc 75 %o direct maintenance cost
Average CM spare parts costs are 5% PM spare parts costs
Average Ch mampower is 30% PM manpower
= Average down tme cost rate is 100 L E/machine- howr

Heguired: -
1. Mathematical m-:urlr_'] formulation. (5 Marks)

2. The size of maintenance labor force, 7P (4 Marks)
b, Annual mantenance cost. (3 Marks)
4. Average downtime for gach machine 1ype. {3 Marks)
5. Averape systern availability. {4 Marks)
{
o
]

Average dows time cost for each machine type, (3 Marks)
Annual maintenance plan. (4 Marks)
Maintenance resource profile, (4 Marks)

Good Luck
D, Islam H




