nnr ! 55

(Risk Management System)

FMEA
(Fault Tree Analysis; FTA)
(Poka-Yoke)
21 (- kManagement System)
211
(Risk)
L ' (Undesirable  Event)
(Frequency)
(Probability)
( 2544 75)
2
(Consequences) (Likelihood)

(Siri Thongsiri, 2003:1)

) , 2545: 3)

( 2541:9)



212

(2545:9-10)

y  Operational Risk

y Human Resource Risk

y  Financial Risk

y  Strategie Risk



2.1.3

2.1.4

(Culture),

Competitive Risk

Supp\ier/Customer Risk

Regulatory /Legal Risk

Economic /Political Risk

(Risk- Management System)

(Objectives Establishment)

(Philosophy),
(Strategy), (Vision), (Mission),

2 (Risk Identification)

(Value),



3. Risk Identification

3
(Risk Assessment and Prioritize)

Risk Model

1. Severity of Effect;

- Nt of Hiedted Edemd Qusiane:.
- Aooectance of QLstomer toFallre
- Aoogdtance of Intemal Qustaer to Fallure

- Emor Avourt of Mongy.



2. Occurrence Evaluation: 0

- Size of Error Transaction:

- Frequency of Occurrence:

- Detection:
1-5
2.1
(Level) (Severity)
1 _—
(Insignificant)
2 .
(Minor)
3
(Moderate)
4 .
(Major)
5

(Catastrophic)

(Siri Thongsiri, 2003)

(Description)



2.2

(Level)

2.3

A\Severity

Occurrence V.

Almost Certain
5
Likely
4
Possible
3
Unlikely
2

Rare

1

Extreme

(Severity)
(Rare)
(Unlikely)
(Possible)
(Likely)

(Almost Certain)

Insignificant

1

5

] High

(Description)
(1 10 )
(1 5 )
( )
( )
( )
(Risk Model Matrix)
Minor Moderate Major
2 3 4
>y 2
8 2 16
6 9 9
4 6 8
2 3 4

J Medium

10

Risk Model

Catastrophic
5

25
20
15

10

Low



Risk Model

2.4
2.4
1-3 (Low)
4-9 (Medium)
10-15 (High)
16-25 (Extreme)
Risk Model
FMEA 2
Seventy of Effect () Occurrence Evaluation (0)  FMEA
Detection (D) FMF.A
FMEA
FMEA
4 (Risk Management)

4 (4T’s Strategies)
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1 Take- (Risk Acceptance)
2. Treat - / (Risk Reduction/Control)
(Qrganization), (Direction), (Operation)

(Monitoring)

/ 1
3. Terminate - (Risk Avoidance)
(Cease Activity), (Redesign
Business Process/System), (Reduce Scale).

(Change or Recalibrate Objective)



2.15

4. Transfer -

/

(Risk Sharing/Spreading)

(Outsource)

(Monitoring and Review)

13
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2.16

217

2.2
(Failure Mode and Effects Analysis; FMEA)

221 FMEA

(Failure Mode and Effects

Analysis; FMEA)

(Preventive Approach)

( . 2543: 12)
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222 FMEA

FMEA
1960
FMEA
QS9000
FMEA
FMEA
FMEA
(End User) (Next
Process) FMEA
22.3 FMEA
2 1
1

(Design Failure Mode and Effects Analysis; DFMEA)
DFMEA
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2
(Process Failure Mode and Effects Analysis; PFMEA)

FMEA
FMEA
(PFMEA)
PFMEA
224 FMEA
L FMEA
2,
(Flow Chart)

3, FMEA
4,
5.
6. 5 RPN

1 RPN
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225 FMEA

2.5 (Chrysler Corporation, Ford Motor Company and
General Motors Corporation, 1995)

1 (Header)
FMEA
2 (Process Function)
3, (Failure Mode)
4, (Effects of Failure)
5. (Cause of Failure)

6. (Current Controls)



FMEA

J. Smith, R. Lames, p. Jones FMEA Number 1450
199X/Lion 4 ChrAVagon J. Ford
17/10/03  Rev. A
© 0 © o 0o ® ® (=—— 0 -
(6] D RPN (0] D RPN
7.8 5 280 15/02/04 72 5 10
1
30/04/04
T 5 3 105 5102104 71 3 2
R&D

DOE Cpk= 185



1-

1-5

10

- 10

10.

10%

RPN

1-10

RPN

(Severity; )
( 4)
2
(Occurrence; 0)
(Detection; D)
(6

1-

(Risk Priority Number; RPN)
() (0)

= X0XD

RPN

5



2.26

11.

12.

13,

14,

RPN

(Recommended Actions)

RPN

FMEA

RPN

(Responsibility)

(Actions Taken)

(PRN Result)

()

(0)

20
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5
6 1 1
7
8
9
2.3 ' (Fault Tree Analysis; FTA)

Fault Tree Analysis FTA

FTA
(Boolean Algebra [ Logic) Matrix
( ,  2545)
231 FTA
FTA H.A. Watson Bell Telephone Laboratories 1962
Minute-man Launch Control System North American Space Industrial

FTA



Event Symbol

22

2.3.2 FTA
FTA
2
(Event Symbol)
(Logic Gate) 2
2.6 ( , 2546)
2.6 Fault Tree Analysis

(Intermediate Event)
Fault Event

C Basic Event

O Undeveloped Top
Event Event

House Event/

External Event Switch Event
Normal Event

A Tree Transfer



2.6 Fault Tree Analysis ()
Or Gate
& And Gate
(&>]
(Condition)
( Inhibit Gate ~ (Restriction)
2.3.3 FTA
FTA
Matrix
FTA
FTA
1
Top Event
2.
“Or Gate”
3.
“And Gate”
4,

“Or Gate” “And Gate”

23



5.
. (Basic Event)
. (Undeveloped Event)
. (External Event)

2.34 FTA

L

2

3.

4,

2.35 FTA FMEA

FTA
FTA

FMEA
RPN

( . 2543: 20)

FTA

FMEA

FTA

24
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24 (POKA-YOKE)
Poka-Yoke
2
, (Shingeo Shingo, 1986)
24.1 Poka-Yoke
Poka-Yoke Dr.Shingo
Baka-Yoke " " (Fool Proof)
Dr.Shingo Baka-Yoke '
Poka-Yoke
(Mistake-Proofing)
(Fail-Safe) Poka-Yoke
Poka-Yoke
23
1
(Source inspection) Poka-Yoke
24.2 Poka- Yoke
Poka-Yoke
, Poka-Yoke
(Defect) (Device) Poka-Y oke
Poka-Yoke

Poka-Yoke

26
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244

Poka-Yoke

(Rework)

Poka-Yoke
Poka-yoke

(Warning Methods)

(Control Methods)

(Warning Methods)

Poka-Yoke
Poka-Yoke

(Contact Methods)

(Fixed Value Methods)

(Motion Step Methods)

27



2.9

Randy Marchany (2002)

28

(Information Technology)  Virginia Tech

L
2.
3,
4,
B,
6.
.
Siri Thongsiri (2003)
I
(ASINZ 4360)
L
2.
3.
4,
B,
6.
1.

7
Hardware, Software

Corporate Risk Manager
(State Rail Authority of N.s.w. Australia)
Enterprise Risk Management (ERM)

(Establish the Risk Management Context)

(Risk Identification)

(Risk Analysis)
(Risk Evaluation)

(Risk Treatment)

(Monitoring and Review)
(Communication and Consultation)



(2533)

1/1 ‘3L I
461
(2544)
(Risk Balance)
(Hazard) 3

(Protective  Response)
(Damage Limitation)

FTA

Safety Index
(2543)

(RPN) 100

(Prevention)

(2544)

(Safety Index)

(AHP)

FMEA FTA

100
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