2.1

(2533 )

(2542 )



(2530 )

1
(- ) (281)
PREVENTIVE  MAINTENANCE ( PM ) , BREAKDOWN
MAINTENANCE ( BM ), CORRECTIVE MAINTENANCE (CM ), MAINTENANCE
PREVENTIVE ( MP) PRODUCT MAINTENANCE

TOTAL PRODUCTIVE
MAINTENANCE ( TPM )

(2527)



7 (253%)
EVA

6.8
3.0

(2542

(253 )

3.02

10.9

1.20

2.69
6.30



(2539)
11%
4% 8%
(2537)
3
5
6 ELBA 1 ELBA 12
KABAG 1 KABAG 112 216 444
69 807 147 % 785 %

11.86% 1.89%

SEINCHI NAKAJIMA (1989 )
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(2535 )

1
1163 873
16,30
(2539 )
184
136
319
! (253 )
U 50
25%  23%
01 034 3

BENJAMIN D RAMIREZ GARCIA ( 1988 )
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2.2
\
(Operation or Management)
(Phases of Operation)
(Operation and Management)
(Formulation) (Planning)
(Scheduling) (Execution) (Evaluation) 1
) (Formulation)
11 (Data Gathering And Analysis)
111 (Machines Failure Analysis)
“ 5 M Rule of Machine Failure Analysis
5
L Operation (Operator) -MI'— Man

2. Design (Machine) -M2 — Machine



3. Material

4. Maintenance

5. Management
M 1— Operation
M2 — Design
M 3— Material

M 4 — Maintenance

M5 — Management

12

- M3 — Material
- M4 — Maintenance
- M5 — Management

Operator, Operation (System, Procedure, Sequence,
Method, etc.)

Machine (Design, System)

Process  (Design, System)

Material of Construction, Material for Production
(Raw Material, Product Filling and Packaging)
Maintenance System, Operation and Management
Manpower, Tools ,and Involving Facilities
Overall System Management ~ Machine for
Production : Operation, Breakdown, Efficiency, etc.

(Failure Rate)
A (Earlay Failure Period or Bum-in Period)

B (Life Time Period or Useful Period )

¢ (Wearing-Out Period) B



13

112
1 (Record of Maintenance Work)
2 (Data for Maintenance Planning)
3 (Data for Execution)
4, (Time Estimation)
5. (Data for work Evaluation)
6. (Maintenance Budget)
1 (Tools, Equipment and Job Facilities)
8. (Manpower)
%

113
L
2I 1
3
4,
b, (Data from Typical Productive Maintenance)

(Preventive Maintenance)
1 (1 Year Master Maintenance Schedule Plan) (Annually
Master Maintenance Schedule Plan) 5

10-15



Shutdown)

(Operational Efficiency)

(Actual Maintenance)

(Breakdown Maintenance)

(Overhaul)

(Productive Maintenance)

(Corrective Maintenance)

14

(Plant



15

( prate)

75-90 % 10-25%
100% (

(Maintenance Prevention)

Maintenanceless ~ Design Machine

Maintenanceless Maching |

(
)

(Data and Analytical Data of Equipment)
3

(Annually ~Maintenance ~ Analysis -
planning and Record Form)
(Problems of Equipment Maintenance
Form)
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(Problems of Parts, Materials and Spare
Part Foma)

1.14 (Time Estimation)

115

(Priorities & Sequence)
(Responsibilities

Chart  Network

116

[}

Electronic data process



117

12
121
122

123

(Planning)

21

1
2
3

4

(Plans)

17

, ( Data of pails ,Component and spare parts )

11 12



211

212

2.13

18

(Effectiveness)
(Performance)
(Reliability)
(Safety)
(Availability)
(Last Long Life Service)
(Minimum Maintenance Cost)

(Vital Equipment/Machinery)

(Man-hour/Units)

(Operational Efficiency)



2.14

2.15

(Sequence)

(Master Plan of Maintenance)

(Long Range Maintenance Plan)

(Short Range Maintenance Plan)

19



)
22
23
1
2
3
4
5
1
2,
3

31
32

(
(
30
)
(Planning Operation)
115

(Adverse Consequence)

3-4

115

30

20



| o «  ffnimt TIMITUG |
%tnoiflittinrnmpoa t

L

2 ,

3

Corrective Action)

I}

2

3 ( )
2.3.2

(Head Line)
(Objective Type of Plan)
(Item)
(9Description)
(Priorities)
(Responsibilities)

3. (Scheduling)

31



311
111
312
313
(
32
321
322

L Overhaul

2
3

Repair
Inspection

Plant Shutdown

22



23

Overhaul
Lubrication
Plant
Planned Shutdown
Plant Planned Shutdown
Overhaul Plant Breakdown
323
( )
3.24 Bar Chart, PERT-CPM, Network
Bar- Chart
PERT-CPM
325
33 (Final Schedule)

331 (Operation Phase)



332

—

[S8)]

o

Supervisor

50%

(Formulation Phase)
(Planning Phase)
(Scheduling Phase)

(Execution Phase)
(Start-up Phase)

(Measurement & Evaluation)

Foreman

(The Third Party of Contractor)

24



25

(Formulation /Planning
IScheduling)
4, (Execution)
41 (Job Distribution)
411 (Master Joblist & Responsibilities)
1
1
2
(
) (Overhaul)



42

412

421

422

60-75

(Controlling Progress)

(Repair)

(Manpower-Leveling Chart)

(Overhaul)

(Essential Monitoring)

26



2 (Daily Turnaround Meeting)
3.
4,
43 (Coping The Problems)
431
( )
( )
432
4.4 (Testing and Startup)
44.1
L
2

27



(Instrumentation)

4.2

10.

28



5.1

11,

5.2
5.2.1

(EVALUATION AND MEASUREMENT)

x 100

(Maintenance Management Performance)

29



30

% OVERTIME = TOTAL OVERTIME HOURS WORKED * 100
TOTAL HOURS WORKED

% MAINTENANCE COST PER UNIT OF PRODUCTION
COST/UNIT = TOTAL MAINTENANCE COST * 100
TOTAL UNITS PRODUCED

% SCHEDULE HOUR VERSUS TOTAL HOURS AVAILABLE
HOURS SCHEDULE *100
TOTAL HOURS AVAILABLE

RATIO OF LABOUR COST TO MATERIAL COSTS
= TOTAL MAINTENANCE LABOUR COST  * 100
TOTAL MAINTENANCE MATERIAL COSTS

MAINTENANCE COSTS AS A PERCENT OF TOTAL
= TOTAL MAINTENANCE COSTS ~ *100
TOTAL MANUFACTURING COSTS
BREAKDOWN COST COMPONENT
=TOTAL COST BREAKDOWN * 100
TOTAL PRODUCT COSTS
EMERGENCY MANHOURS
= EMERGENCY MANHOURS  * 100
TOTAL DIRECT MANHOURS

MAINTENANCE COST AS PERCENT OF SALES
=TOTAL MAINTENANCE COSTS * 100
BATH VALUE OF SALES



5.2.2

Maintenance System)
PAMCO

3l

CHANCE FAILURE RATIO
= FREQUENCY OF FAILURE = 100
MACHINE OPERATION HOURS

CHANCE FAILURE INTENSITY RATIO
= FAILURE SHUTDOWN HOURS * 100
MACHINE OPERATING HOURS

PLANNED WORK RATIO
MAN HOUR OF PLAN MAINTENANCE ~ * 100
TOTAL MAN HOUR OF ACTUAL MAINTENANCE

MAINTENANCE COST PER MACHINE COSTS
= TOTAL MAINTENANCE COST ~ * 100
EQUIPMENT ACQUISTION VALUE

(Practical Productive
(Productive Maintenance)

L EFFICIENCY OF OPERATION

* % OPERATION EFFICIENCY

__OUTPUT (DELIVERED) %100
SPECIFIC SPEED x OPERATION TIME



SPECIFIC TIME = QUTPUT (DELIVERED)
SPECIFIED SPEED
OPERATION EFFICIENCY = SPECIFIED TIME * 100
OPERATION TIME

= MAN HOUR
TON OF PRODUCT
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