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L A%TE What If 7k

#7235 3% A For
preliminary purposes

e, v T AR 4F M
7 ( Hazard and

Operational
Analysis, HAZOP )

# M &4 Useful

#f 48 A Partially
useful as supporting
element

HEEA A R
#4547 ( Fallure
Mode, Effects and
Crititcality Analysis,
FMECA |

it A
Recommended

il A #F 4 i Useful
for parallel structures in
addition to ET A

i A %k iR B Useful
for single and parallel
structures in addition
to FT A and for causal
analysis

HE BE fh 36 B ( State
Transition Diagram,
STD

8y HAZQOP {8 B
Useful in addition to
e.g. HAZOP to visualise
states and states
transition events

#H EF i H Sometimes
useful in addition to
other methods to
visualise states and
states transition events

#H BEEET § 80 HAZOP
{# F Sometimes
useful in addition to
e.g. HAZOP to
visualise states and
states transition events

—

LYY
[ Reliability Block
Diagram, RBD )

##%8h HAZOP & K
Useful as a support to
HAZOP

4 Bfifi | Sometimes
useful

i F T 1540 69 &
#% Useful for
non-repairable
svstems
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What-if

Quantrix
Modeling
Methodology

What

Did we

address the
business problem
of question?

Understanding

Business

s the business
wolem or

and Poi
nlerest

Test Main
ogic & Structure
With Sample
Data Set

Model Logic
& Structure
Formulation

Refine &
Debug Logic &
Structure

Make a decision

based on the

new Business s
Understanding

Finalizing the Model

Import
Entire Data
Set

"i(”lll'\'l &
Validate Model
Create

Presentations
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"(HAZOP)
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HAZOP = 25 [ ]
7% 1 HAZOP AEM5| i L H & X

MORE (%) AR T
LESS () AR LR T

NORENT (B) | WHEHEHRAREDRER

AS WELL AS (£%) | ERRMEERMAN AMLMSARE
PART OF (%7 WHBHRREER

REVERSE CHIR) | HBSHtHARIEARN

OTHER THAN (3ift) | RAERMEIELINHFHA
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CAEST AR SERE (Work Breakdown Structure, WBS)
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2014/10,

> 1 gt £Bicycle

> 1.1 4 %241 s Frame Set
;L----D:-’ 1.1.1 42 42 Frame
—---> 1.1.2 4= #Handlebar
P> 1.1.3 22 BFork
> 1.1.4 @ #Seat

--—-[> 1.2 3245 Crank Set

> 1.3 # 7 Wheels

----[> 1.3.1 #7%Front Wheel

_____ D} 1.3.2 i #;Back Wheel

—_——r=

“__::" 1.5 i # d!J';,Sr'llﬂilf'lg S:-,.Fstem ' [ 17 —
---[>> 1.6 i 4Integration > Level 1
;L""D:' 1.6.1 5 = Concept E tE‘fE: g
Ea— 1.6.2 % 3+ Design eve
> iy > Level 4

ir————t} 1.6.3 #1 i Assembly N /

~--[> 1.6.4 3|3 Testing
~---{>> 1.6.4.1 7u{+#:#Component Test

---—-[> 1.4 3 #Breaking System

s> 1.7 & %412 Project Management
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— FHEF] vs. STERHL
“Triple Constraint” in Project Management s

Schedule ,

Risk /\ Resources

Resource (Y-Axis)

Budget

Failed Projects..

| Incheased Scope
|Stope Cresp)

Scope is increased, but
resource and time remains
same. Hence project is a
failure,

L

Scope \/

Quality

[

Scope remains same. But
gither Resource or Time or
both is changed. Hence
project is a failure.

Time (X-Axis)
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= (scenario analysis)
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7/

A .
/7E\LDQT§3L(deC|S|on tree)

Output: A Decision Tree for
“Play tennis or not”

+— RoOOt

N

rain <+—— Node

N

windy

/N

high normal true false

| |
Leaf —> N N .
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/U ~ FIE RS ER T )T A
-MEA / FMECA Overview

O FMEA / FMECA #73% A&~ T .

« Jtem(s)s® p

« Function(s)# &

« Failure(s)# »z

« Effect(s) of Failurex »z g2 58

« Cause(s) of Failurez »zm 7]

« Current Control(s) 74

« Recommended Action(s)z % 7%
« Plus other relevant details#

2014/10/25
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4.1 SRR EN

R EE R ST MV (RMECA)

1 Failure Mode Effects & Criticality Analysis, (FMECA)
238 R RS -5 3 R e
[l Failure Mode and Effects Analysis (FMEA)
238 B Rl S AP

v BEHARRKRGETZITH A
- EESEH - P - SRR AR

v R
a%F

FES - Wl Tl - H=FE
B FIHAR

v BB R 'k B B (risk priority numbers, RPN) 3R HEST B & E

P4 D

v RPN = ﬁaea:rﬁ(s)*ﬁéﬁ(m**ﬁ/ﬂﬂ%(m

4

* it X,

BEM

7k &

el ES

11
2014/10/25

£ 8k

&Pk M
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RPN - FMEA Risk Priority Number

m Severity (S)
m Severity X Occurrence (S X O)
— Criticality

m Severity X Occurrence X Detection
(S X0 XD)=RPN

Criticality Analysis (FMEA with Criticality Analysis = FMECA)
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FMEABSIE 451
EPE FMEA iS4

HERE TR FMER BriE sty

() ¥RHE FEMA O 8 MR ETHE
E Ikem

COETREZTHE O 2EETREE O %gﬁﬁ%fl“ﬁ@

G Ikem E] Ikem G Ikem
@ Mode @ Mode @ Mode %
() Cause (1) Effect () Cause
I:EI Effect @ Cause IE:I Effect
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4.7 FMEA R4 FREE 5

FLEM T KA A
.| Resource not available / Problem unknown
Catastrophic
o 35 7] Resource not available / Problem known and cannot be

Extreme controlled

I 4 5 Very | Resource not available / Problem known and can be
High controlled

= High Resource Available / Major violation of policies

Resource Available / Major violations of process 6
Moderate
5. Low Resource Available / Major violations of procedures 5
JF 4 45, Ver . . N .
]L ) Y Resource Available / Minor violations of policies 4
OW

“.% Minor | Resource Available / Minor violations of process

[

Verv Mi Resource Available / Minor violations of procedures
ery Minor

& None No effect
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HEE AR F HEHF 6 Ex
e >11in2 10
JF 4 5 Very High: Failure is almost inevitable T ;
— , [ 1n8§ g
7 High: Repeated failures 020 =
| in 80 6
# 3% Moderate: Occasional failures I in 400 5
[ in 2,000 4
fif, Low: Relatively few failures Lin >0 >
o | l in 150,000 2
#% 'V &) Remote: Failure is unlikely <1 1n 1,500,000 ]
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4.9 FMEA #5032 555 &6 51

o ) 3 o ] J5 30 0H F
N
F - B A .
&Ab colut Control cannot prevent / detect potential 10
sotute cause/mechanism and subsequent failure mode
Uncertainty
JE H ARl Very remote chance the control will prevent / detect
e otential cause/mechanism and subsequent failure
Very potential f h d subseq t fail 9
Remote mode
W U Y Remote chance the control will prevent / detect
- potential cause/mechanism and subseguent failure B
Remote mode
JE 4 Very low chance the control will prevent / detect
= = |3 Tk - = -
Very L:::.v potential cause/mechanism and subseguent failure 7
mode
ow chance the control wi revent / detect potentia
w5 Low L h th trol Il p t / detect potential 6
LE S - -
cause/mechanism and subsequent failure mode
it 3z Moderate chance the control will prevent / detect
. potential cause/mechanism and subsequent failure 5
Moderate mode
- il 1M o Moderately High chance the control will prevent /
Moderately | detect potential cause/mechanism and subsequent <4
High failure mode
R High chance the control will prevent / detect potential
7 High ] . . 3
cause/mechanism and subsequent failure mode
JE A Very high chance the control will prevent / detect
- - g ] == - - -
. . potential cause/mechanism and subsequent failure 2
Very High mode
£ o 5T , , ,
:;xl}mo : Control will prevent / detect potential cause/mechanism 1 87
S

Certain

and subsequent failure mode




| Solder ball failure to Head-in-Pillow occurs

A

- \_.-. | Fault due to device | Fault due to mountin
4.2 2 FMONA
: |78 VZAN | | | | | |
cha HEs || charactarist cerist SR

(FTA, Fault Tree Analysis)

JAE

B R AmEIL R -

iE ;}'? Tﬁ ﬁrl#; :F‘_ ,1’4—_ Ilr\ TDp E\-‘r[:]]t :] Figure 5.13 Fault Tree Analysis for Failure to Head-in-Pillow
i HE K R A
A R dig b # %4 (Minimal Cut Set) -

TS KRBT FHR  rHESZRHRE -
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