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		工程面(硬體或軟體)

		管理面(制度面及人員操作面)



		A. 預防措施

(異常發生前)

		(一)本質安全—硬體

(二)本質安全—軟體


(三)Fail Safe之設計理念

		(一)正常操作及作業之SOP


(二)落實人員訓練


   —系統軟、硬體及化學危害之認識


   —正常操作之作業流程


(三)稽核或現場CCTV之監視與錄影



		B. 矯正措施

(異常發生後)

		(一)警報系統

(二)連鎖關斷系統




		(1) 警報排除及維修作業之SOP

(2) 落實人員訓練   


(三)稽核



		C. 保護措施

		(一)個人防護裝備

		(1) 落實人員裝戴訓練及考核



		D.消減措施 




		(一)消防

(二)除毒

(三)卸爆口

		(一)緊急應變SOP


(二)落實人員訓練

(三)稽核
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Table 4 — Failure mode

uﬁ ,@_:_.tg;

Severity Criteria Ranking
Mone Mo discernible effect. 1
Very minar Fit and finish/squeak and rattle item does not conform. Defect noticed by 2
discriminating customers (less than 25 %).

Minor Fit and finish/squeak and rattle item does not conform. Defect noticed by 50 % of 3
customers.

Very low Fit and finish/squeak and rattle item does not conform. Defect noticed by most 4
customers (greater than 75 %).

Low Vehicle/item operable but comfort/convenience item(s) operable at a reduced level 5
of performance. Customer somewhat dissatisfied.

Moderate Yehicle/item operable but comfort/convenience item(s) inoperable. Customer G
dissatisfied.

High Vehicle/item operable but at a reduced level of performance. Customer very T
dissatisfied.

Very high WVehicle/item inoperable (loss of primary function) 8

Hazardous Very high severity ranking when a potential failure mode affects safe vehicle 9

with warning operation and/or involves non-compliance with government regulation with warning.

Hazardous Very high severity ranking when a potential failure mode affects safe vehicle 10

without operation and/or involves non-compliance with government regulation without

warning warning.

NOTE From SAE J1739.

LI
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Table 5 - Failure mode occurrence related to frequency and probability of occurrence

Failure mode occurrence Rating, O Frequency Probability
Remote: 1 < 0,010 per thousand < 1x10-5
Failure is unlikely vehicles/items
Low: 2 0,1 per thousand vehicles/items 1x10-4
Relatively few failures 3 0,5 per thousand vehicles/items 5x10-4
Moderate: 4 1 per thousand vehicles/items 1x10-3
Occasional failures 5 2 per thousand vehicles/items 2x10-3

6 5 per thousand vehicles/items 5x10-3
High: 7 10 per thousand vehicles/items 1x10-2
Repeated failures 8 20 per thousand vehicles/items 2x10-2
Very high: 9 50 per thousand vehicles/items 5x10-2
Failure is almost inevitable 10 =100 in thousand vehicles/items =1x10-1

26
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Table 6 — Failure mode detection eyvaluation criteria

uﬁ ,@_:_.tg;

Detection Criteria: Likelihood of detection by Design Control Ranking

Almost certain Design Control will almost certainly detect a potential cause/mechanism and 1
subsequent failure mode

Very high Very high chance the Design Control will detect a potential cause/mechanism 2
and subsequent failure mode

High High chance the Design Control will detect a potential cause/mechanism and 3
subsequent failure mode

Moderately high Moderately high chance the Design Control will detect a potential 4
cause/mechanism and subsequent failure mode

Moderate Moderate chance the Design Control will detect a potential cause/mechanism 5
and subsequent failure mode

Low Low chance the Design Control will detect a potential cause/mechanism and 6
subsequent failure mode

Very low Very low chance the Design Control will detect a potential cause/mechanism and 7
subsequent failure mode

Remote Remote chance the Design Control will detect a potential cause/mechanism and 8
subsequent failure mode

Very remote Very remote chance the Design Control will detect a potential cause/mechanism 9
and subsequent failure mode

Absolutely Design Control will not and/or cannot detect a potential cause/mechanism and 10

uncertain subsequent failure mode; or there is no Design Control

NOTE Source: AIAG: Potential Failure Mode and Effects Analysis, FMEA, Third Edition.
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% (External rupture)
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i3 12 858 < (Fails with a Low Output Signal)
#i5 1131 5548 % (Fails with a High Output Signal)
i~z g a2 vk

Bifis 4121 55 (Spurious Output Signal)
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A B/ T AR
(Controller/Programmable
Logic Controller, PLC)

FEE R %*U(Falls with No Output Signal)
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Jﬂt@?] ~AB Z s aEvw R
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z + FMEAZ FMECA P

AIR ¥ IR Abnormal Instrument Reading
BRD I8 5k Breakdown

ELF 7k 3R R -k External Leakage--Fuel

ELP ‘b3R8 R--42 K 47 B |[External Leakage--Process Medium
ELU o 2RW E-- o * 3= BT [External Leakage-- Utility Medium
ERO g2 RE Erratic Output

FCO W4 L Failure to Connect

FDC FiR IR 2 At Failure to Disconnect

FTF AN Fail to Function on Demand

FTI A EED R AT R Failure to function intended

FTR Frip e Fail to Regulate

FUE 7 g - Function Early

HIO fig 118 3 High Output
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HIU 5 i % - A 3 @ [High Output, Unknown reading
[HT ’3'?; B3 R Insufficient Heat Transfer

INL nFRS R Internal Leakage

LOO SRR Low Output

LOU fis 13 K- % 53 @ [Low Output--Unknown Reading
NOI 3221 Noise

OHE o A Overheating

PDE *Hcip £ Parameter Deviation

PLU ¥R Plugged/Choked

SER s i AR Minor in-Sevice Problems

STD S kG Structural Deficiency

STP Bk 4 P Fail to Stop on Demand

UNK A AT Unknown

UST Bt iz ot Spurious Stop
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FMEA 2 FMECA P

233 B (MD) vs &
i3 (FM)

AIR

BRD

ELP

ELU

ERO

FTS

HIO

INL

LOO

NOI

OHE

OTH

PDE

SER

STD

STP

UST

VIB

5 # % 3 (Actuating
Device)

0.41

0.04

0.25

0.5

0.08

|- (Bearing)

0.04

0.06

0.04

0.04

0.04

0.04

0.12

0.1

0.08

S el 4% £
Cabling & Junction
Boxes)

0.56

0.04

0.17

0.21

0.08

?} # (Casing)

0.37

047

0.25

0.04

0.04

0.04

0.27

0.08

H & B (Check
Valves)

0.04

0.04

>4 # = (Control
Unit)

0.95

0.25

0.21

0.04

0.12

0.25

0.21

0.12

0.17

0.29

0.02

% 58 % (Coolers)

0.29

0.12

0.04

0.04

0.12

0.12

AR
Cooling/Heating
System )

0.04

0.25

0.08

0.04

0.41

RE hEs e X
Coupling to Driven
Unit)

0.04

0.12

0.25

0.1

0.37

0.04

0.12

0.04

%65 5 4 ®
Coupling to Driver)

0.04

0.04

0.12

0.1

0.04

0.04

0.12

7 42483 (Cylinder
Liner)

0.04

0.01

0.08

0.01

0.04

0.12

[5 # (Diaphragm)

0.04

0.04

0.04

0.02

|8 i & (Filters)

0.04

0.25

0.04

0.04

0.33

0.17

0.54

0.08

IEAE/%p 28
2 (Filter/Cyclone)

0.12

0.04

0.04

0.12

0.04

e/ RE R

Gearbox/variable
drive)

0.04

0.04

0.04

0.04

0.04

0.04

0.12

# #% (Impeller)

0.04

0.04

0.06

0.08

0.12

Rk g

Instruments--Flow)

6.6

0.04

0.06

0.04

0.04

0.62

0.17

0.04

0.12

Qo
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135
Excel

B33P MDvs
% 2245575 (FM)

AIR

BRD

ELP

ELU

ERO

FTS

HIO

INL

LOO

NOI

OHE

OTH

PDE

SER

STD

STP

UNK

UST

VIB

Rk - &
Instruments--
(General)

1.03

0.21

0.21

0.08

0.45

0.04

0.17

Rik%
Instruments--Level)

0.33

0.04

0.17

0.04

0.04

Rek--R A
Instruments--
Pressure)

44

0.02

0.21

0.12

0.04

0.08

0.37

0.5

0.12

0.04

0.5

R4k--1E R
Instruments--Speed)

0.37

0.12

R4k--E R
Instruments--
Temperature)

3.65

0.08

0.04

0.04

0.04

0.29

0.56

0.02

0.54

Rk R B
Instruments--
Vibration)

1.94

0.04

0.45

0.45

0.04

0.33

0.39

PR E R
Internal Power
Supply)

0.12

0.04

0.08

£

Lubrication)

0.04

0.08

%= 4. (Monitoring)

0.89

0.12

0.04

0.08

0.14

0.12

7 (OiD)

0.21

0.04

0.76

0.04

0.12

0.04

0.45

H « (Others)

0.04

0.04

0.41

0.04

0.14

0.21

0.08

0.04

0.08

0.5

0.58

0.12

0.12

0.04

# 3 (Piping)

0.04

1.57

1.63

0.01

0.39

0.29

045

0.33

0.66

0.04

% % (Pistons)

0.04

0.72

0.08

Primr 4 £ 35

Pulsation Damper)

0.25

0.04

0.12

0.19

0.04

0.08

¥ F B & (Pump

w/Motor)

0.41

0.04

0.12

0.04

0.08

0.04
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8P MDY | R | BRD| ELP | ELU | ERO | FTS | HIO | INL [LOO | NOI | OHE | OTH | PDE | SER | STD | STP | UNK | UST | VIB
% e (FM)

zir;w *(Purge 0.04 0.08 0.04 0.04

% bk (Radial 0.12 | 0.04 | 0.02 0.04 0.14 0.08 | 0.12 | 0.08 | 031 0.04 | 0.61

Bearing)

hew 2
Reservoir) 0.04

e # # 1 2
Reservoir 0.08 0.04

W/Heating System)

% 314 (Seals) 0.08 | 5.85 | 7.18 0.57 1 0.04 | 0.08 | 0.12 | 0.21 | 0.08 | 0.29 | 0.56 035 | 0.01

lbo(Shaft) 0.04 1 0.17 0.04 0.04 0.12 | 0.04 0.04 0.08 | 0.1

% ¥ ~(Suburi) | 0.12 | 0.58 | 0.1 | 0.21 0.33 0.08 | 0.54 | 0.04 05 1025|037 | 045 037 | 041

£ 4% (Support) 0.12 0.91
3 4 »

it 4 bk (Thrust 0.12 0.1 0.04 0.04 | 0.19 0.18

Bearing)

% 4r(Unknown) | 14 | 021 | 099 | 111 | 021 | 0.87 | 012 | 021 | .11 | 037 | 0.08 | 12 | 029 | 1.73 | 0.62 045 | 1.53 | 0.58

[/ (Valves) 0.04 231 | 1.57 | 037 0.04 1.53 [ 0.17 ] 0.23 103 ] 05 | 1321017 0.1
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B3P M) vs % 2%
s (FM)

BRD

ELP

ELU

ERO

FTS

HIO

LOO

}®# X § (Actuating
Device)

0.41

0.04

- (Bearing)

0.04

0.06

0.04

4 feid 4% £ (Cabling
|& Junction Boxes)

0.56

¢} 3 (Casing)

0.37

0.47

0.25

0.04

H » R (Check Valves)

0.04

4+ H =~ (Control Unit)

0.95

0.25

0.21

0.04

# 58 & (Coolers)

0.29

2 S RLE R
[(Cooling/Heating System
)

0.04

0.25

Sk ¥ phE . E (Coupling
{to Driven unit)

0.04

0.12

%% B .2 B (Coupling to
Driver)

0.04

0.04

0.12

N
—
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it
Z_FM

Bo3Y)

AIR

Abnormal Instrument Reading

BRD

4p 3%

Breakdown

ELU [t 388 F--= % 3 7 [External Leakage-- Utility Medium
ERO [0 7 1= Erratic Output

FTS /é-t,ﬁfh =% Pz Fail to Start on Demand
INL [P 3880k Internal Leakage

LOO |5 ) ifF 4 Low Output

NOI ,3’:33% Noise

OTH |® v Other

OHE |if # Overheating

PDE |%#cik £ Parameter Deviation

SER  |#= ficid & | 48 Minor in-Sevice Problems
STD |% et a3 |5 Structural Deficiency
UNK |[& & Unknown

UST | iz 0t Spurious Stop

VIB |R# Vibration
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