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» A pressure vessel Is a closed container designed to
hold gases or liquids at a pressure substantially
different from the ambient pressure.

. ...Thel pressure differentia]l ishaotentially dangerous‘
and many fatal accidents have occurred in the history
of their development and operation. Consequently,

‘their design, manufacture, and operation“are regulated |
by engineering authorities backed up by laws.
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» "Design Is the human power to concelive, plan,
and realize products that serve human beings Iin

the accomplishment of any individual or
collective purpose.” --Dick Buchanan
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One world, same nightmare
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OSHA 29CFR1910.119(j) Mechanical Integrity

(1) Application. Paragraphs (2) through(6) of this section apply to the following
process equipment:
(i) Pressure vessels and storage tanks;
(i) Piping systems (including piping components such as valves);
(i) Relief and vent systems and devices;
(iv) Emergency shutdown systems;
(v) Controls (including monitoring devices and sensors, alarms, and
interlocks)
(vi) Pumps.
(2) Written procedures. The employer shall establish and implement written procedures
to maintain the on-going integrity of process equipment.
(3) Training for process maintenance activities. The employer shall train each
employee involved in maintaining the on-going integrity of process equipment
in an overview of that process and its hazards and in the procedures applicable
to the employee's job tasks to assure that the employee can perform the job tasks

in a safe manner.
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OSHA 29CFR1910.119(j) Mechanical Integrity(4&)

(4) Inspection and testing.

() Inspections and tests shall be performed on process equipment.

(i1) Inspection and testing procedures shall follow recognized and generally
accepted good engineering practices.

(i) The frequency of inspections and tests of process equipment shall be
consistent with applicable manufacturers' recommendations and good
engineering practices, and more frequently if determined to be necessary
by prior operating experience.

(iv) The employer shall document each inspection and test that has been
performed on process equipment. The documentation shall identify the date
of the inspection or test, the name of the person who performed the inspectio
or test, the serial number or other identifier of the equipment on which the
inspection or test was performed, a description of the inspection or test
performed, and the results of the inspection or test.
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OSHA 29CFR1910.119(j) Mechanical Integrity(4&)

(5) Equipment deficiencies. The employer shall correct deficiencies in equipment
that are outside acceptable limits (defined by the process safety information in
paragraph (d) of this section) before further use or in a safe and timely manner
when necessary means are taken to assure safe operation.

(6) Quality assurance.
(i) In the construction of new plants and equipment, the employer shall assure
that equipment as it is fabricated is suitable for the process application for
which they will be used.
(i) Appropriate checks and inspections shall be performed to assure that
equipment is installed properly and consistent with design specifications
and the manufacturer's instructions.
(i) The employer shall assure that maintenance materials, spare parts and
equipment are suitable for the process application for which they will be used.
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{— Citations by PSM Sub-Element = Cumulative %
i(5) Equipment deficiencies e(3)(v) PHA - facility siting
d(3)(ii) Equipment RAGAGEP f(1) Written operating procedures
e(b) PHAs not promptly addressed f(3) Procedure review & certification
I(1) Management of change procedures  [0o(1) Compliance audit performance
d(3)())(B) |P&IDs 0(4) Compliance audit response
1(2) Written MI procedures d(3)(I)(D) |Relief system design & design basis
f(1)(()(D) |Procedures - emergency shutdown f(1)()(E) Procedures - emergency operations
j(4)(i) Equipment inspection and testing f(4) Safe work practices
j(4)(iv) Inspection & test documentation g(1)(i) Initial training

@Data collected from this measure in 2004 and 2005 showed that more than 80% of all process
safety incidents were related to either “mechanical integrity system” failures or “operating

procedure/training system” failures .— 2005 Lubrizoil RC progress report



SERMMBREEEK...

@Y BN ST

National Kaohsiung University of Science and Technology



JRFRE R
wAsR wsoms

BEZEE F15 ABMNIBSEZ—ZIF5FF  SXEMERRTREIEREREZHR - EREREEZR

5k fi SEIE . WEMERRZ R GRS RIRIULNE Z TEHE  BREXE - A
— WEREEMAETE-

T oftEns  EENERAAEM I LEREEETRISHEEEEL F -

| FERR R LIRE BB ERESEHNEHERS -

AI_EEEMZE2mBE - H#EZEHETA - HEREAREIER MEHEZHR -
I5H - B NEMEETEIREZINE  HPREERREL

FIE — BEREEIFE_TARERERIEXSOHERMZRBRE - BEA
RIR® Z TAE5FR -
ZBEMERE_TARE-BELANMERE EENERERYAEEY - &S
REAMTARNR AR REHEZ TIFEFF -

FHR SRZIIFSM  SFEEURBAFR NISIRE - BHEREZ 2
— HEZ2EM - AR— - Z - RiEGEEGIER - WHR"T -

i

BRI

(o HRE EHfAIRR O ZBERGER - BTk - WRIFRELZTHEERS KRNV E 2 RE

Wk it FHMEHRERNEEERE NISIE  — - Bt R GBEZNENHRER - — - 55

' T28 . IER= = FEFFEEF  WHRDE - 0 HENR - W0RA - 7 &
BEE - WMERN - 7N - RBRZERE - IRt - € - SRR - @R/ -\

BKEFD) - WIBNERL - AL - BEEE - WK+ -+ BHEREE - UR+—- +—

BETRRE  WNRT -+ FElEZ - ONRT= - +=  BFEER - OFRT

M- g IBEERARELZEEZRE  RERBUR - MERZ - ~REXZAGLEIER

GYELLBHEAE

National Eaohsiung University of Science and Technology



N
A RR AR E R sz

SEEtERELZETERER

|||¢ [Process safety management of highly hazardous
chemicals, PSM]

(29CFR Part 1910.119)

API 510 ~ 570 ~ 653 ~ 571 ~ 574 ~ 581 ~ 579...

IEC 61508/61511 [EEdEA@EEEE(F LA
TREE . LRESESER

B 1 (Bhopal)

19934 1994 19954 2003

ERIELIFSA || BRIEEmAR | | CRIERENEREERA
E2EEBREIE || BLERERA || RIBAREEEIESE

SEREIL P

20134 2014 20154 2015 ~ 2018%

_____________________________________

B2 | | ALREBIBREZ: L% HREZEE el ERNE ST R
®EA i BEEEBEAREIREIR | 7| EHERIVA fReEVENIGERERERA

___________________________________ G R2LAH ALY

National Eaohsiung University of Science and Technology




HEZ T ERERILA R\ T2t

- HENAEFERE  ER(ERERKAHNRE) - BERRENARS - BRIFE

R Rl R A(BRERERE - BB - EWMIEHRR) - RESFRER

BT FIIEIE - LiERREREREFTEN

—  BUTHTEEER -

- HEEERERFETREEZST - RERENEEEERMKER
TrHEAREF ZEIA& -

= BERAER :

BRERAREF - ARAF LS RTINS
EEIR RS R A

797>
A

s R R YR ERGERIEERIEIER - A FEEREZIRIE -

- HREZES - I EFIEmEBRERTE - LIERTIISEIE .
(—)ERALEE ZMERGm - THERERANREE -
(D)MITEESZEMAEE @ LIEFRSREBZIEERTIE T SRERETRG -
(=) EB L - g.%ﬂ#&%ﬁﬁf%é%%?—’ﬁl@ﬁﬁ‘ EBEE o .

CRT N PR

National Eaohsiung University of Science and Technology

H 5



SERPMIERKRZ2EE. ..

. BEEBERMLRHEA @5
2%

Y B LA 42

National Eaohsiung University of Science and Technology



T ST
Z2EREERBETEEE, $)\8
RS REURBEBRYAES

' AIERICE T iRt

8.1 S EREIEESt
M) 2 R EIRE:
TEEIRES D HITREBEAEZET -
TEEHEERERER/E -
TEEIRES] ERBFERE 2 LA BTN - MEER
RIBERRFE -
@ FTEEAERBEHERSTAS -
8212@)% CEmBst=ElnIrEitEE:
O FTEFAAEREZINENE RN ~ Fa  HRERE - 1B XD
HE - BinIsims - DIERIE 1%25@%?515 fEEH
2&) B RaBHAEARHEBEAR ZIBN
@ ESEZEM - o/l - =% - Eﬁ’ﬁ B ERIEZER
fEs] Ciaa @I ETINE G E
® %Tﬁﬁﬁﬁjjg%%iﬁjr\:&'\Lﬁ%ﬁMﬁél R e

@) @@z-‘%ﬁfiﬂ% F%

National Eaohsiung University of Science and Technology

|MHmm

ol
Dlll' Dlll' Dlll'




8.3 ST M
8.3 HMABNARRETENBBRERS
EitE - EHABRE -
84%%@ QEBIRIFRS - EERIREHE - T FLUSE:

— AR EERERRBTREIIR 2S5 THTT - Dk
%UEHT EEREEYRVULZEBERAT ¢

@ EEURERER L  mEEMI - MEB A KIER
=AIEE - BSZ 1RGN ZER -

O BERTABLEREENRRE N - BEUkERAR 2D
AREFRERIE -

@ g Z AR IEMA RS T REHE -

I 1 % 1R 128

-

1,

@Y BLHAH LT

National Eaohsiung University of Science and Technology



8. ;M ST R 14

8.5 EFI EEMR L EEEmANREFEER:
O BEEMABNIZERE - BEERRERIRBEREREREBL
@ BEERABUZER  BEZREEEEAPHEZER
® EBEMABUBBEER N B ER L AEGEEES
VA {iToh =1 =1 R DTS N o S o = NAVAR
@ FERIEERRAEE -
© BEMAZAERERAREARGBRERRMGFERSD - WL
/AR N R BI 2= -
8.6 IKIEEAR B RERRE « BIFRG  EUSAETFERIFE

iR /mﬁrfuﬂﬁ%ﬁﬁﬂ%?%ﬂ ¥ N B FR1E 25
HITEE - LIEREERZE -

8.7 BRI Bt mIAIBE - WA AGEFRSRERZELE

ZIREEERER
@@i@:ﬁfi?}%t?

National Eaohsiung University of Science and Technology




8.1 ST EE M

8.8 FEZ] B lEZF (Check list) - MIHRERE S BIE &
BRI SN MBI EZERAR -

8.9 HimmFAE ZRfl ~ Rl RIBE - BAFEZERE I
Bl HASZVEEE MNIIEE:

© RRAEE - © MR ZHER -

@ MITHIAEH®S - © HMGAER Z BRI

O MAREAER MmN - O mEZREHAMFREIFE
@ s R 2 B2 NE -

8. 10 FEETE WM BIRERS IR L ERAE IR - LR
RITBR 2 % BEAIR A -

8.11 HFFARE 2 WNEF RIS - BRI RE RS
WERE - L EHFAN RS TSNS ENE S
A -

I/I

@Y BLHAH LT

National Eaohsiung University of Science and Technology



8. ;M ST M

8. 12 At SEREREXWAZS LEHERBTENRIER
FTEEFFINIE WHMBIHEZGEN
8. 13 B EXRELZEMEENAGEE - AARBEERSF
AR BEEZ 2 RREHELR Z ASEENT K TEA
% HARTEREBFEEHKUE
8. 14 HIREZZZE (G ETBEM Z4 - EEERT]
FEARMMAR LB ~ BN~ BEZA) - BRI R (U
BAs - RENEFRE)  ERRREEKEEE R
m NEERE - BEIEEEMREMREE - WEERNIT
SEREAE « IFEBH N UE
8.15 R 2215 - R KIRE - IEE] EmiRatE - DUELR

O REEENME RfEm - WERBERREE -

@ KABEENRENEERR

O KBMREIRKZEEMRE

@ IFRedHZR MEHE -

o mamzEET  parmR() @)BRIDEHELY

National Eaohsiung University of Science and Technology




H e e TH B Y AR

- iR BARRELERIARYEN

M E R IE R Al

@Y BB Y

National Eaohsiung University of Science and Technology



AN Vi a2
ElEttamAEl i EERIAR BN IRELR
%
. BT RIeFERESNRER  MARREENEREZSRERIRE - RIS

SEER

) EERERER - W — -
D) WsRESEEAE - mEHE - ke -
= ) BREHAARRZ S RERE - M -
1) ZEEEERKR - D - T y—
T ) BEREEEENTEN  MINET - AL RERZHATPSM
A) BREREELE  MHEA -
(1) BEBHRREE - MBI -

BIXHEREERARBEZENMERIEABENEE _EBRE BT -RE_ERT
ZEiaE - BEHRERREREAS GEHEE - ARARMEBHEETLERAZIGERRE - o
MEBEBZTHER FIERBEENZABECENEEE - BifBa KR KERFSRKEE
CNS10231 BB FRIB/KZHRE - AEeEafREREMBETERAS=F -

BEXREHEERAREBEZENERIE BAENEE " BE=—AIdE B =-1T=1FF—
IBENFRE - HE—EEEEREPEENR ZAAREPBEIREBERARER  RIGHE—
IBREERIN - R NI IRE PR

(—
(
(
(
(
(

(—) 2RAEZEEENEREHREELZEGHEHBEFM RIS - HZSERIEMBEE
EMEELZENM  TRNEELZEAGMERS -
() SRBRAEMEZBELY T FESIE A FATIES I IKBIFFRIZ2EISO45001 - BEFESZSFRE

UZEELZZTREEE R4 - HERE - Bif - WEKUE (PDCA ) EXEER - WAEPXR
TEMEER D ZhEE



ElRtREAEREERARAEZ N EER
18 [= B1[(2018)

FIF - HFRERELERENBREZRE - REZEHREMEBRIBELEH
Al - EERKEREENARELZERERIZREERAITIRE - DUER
NERZZART - BB NIBE Z2—& - AEILIR ¢
(— ) REREALL
() BELEAREANA - BERAIBEAL -
(=) ®akEfasBERiEfteERElSERER:: -
() B amadBzeBtARREERE - MUEMZERNTRE -
RIEBENFRIER 2B EMSRATY  REBFERBARER - RUEREE
B E (RBI) FHERREAMBEER  WRAASYERSmEAREE - #
ERFRZEHRE - SRASEERRERD - BEAZRERIAFANERE
[EEEMERGER - AXBOHRET (API) ZEERSE (Al) BZRE B
L REZERR  &RALTF - BHEMRERH I RRASERTLE

REERARENDEENFFEEENRE
5 - Z#1TRBI - WEBBRELTF 2RI

3% (BT ) LIHBRBISHT ZE -

@@iﬁ:ﬁfiﬂé& > = 4

National Kaohsiung University of Science and Technology



el ttaem A EbR

SIERHRIENRE R

IEEH1(2018)

2015F iGhmt4s
PR E 112 EF@J@EJ

R\ Bt BN EN R B L R A

BE g ERR
B E B I ol e BRI RS
SEEAERSEE - SILEE

IEHRAVERBFLEE - B

ERASEEATFAREGRFa—=

BE Bt E e E &S (RBI)FEE -
WAAPI Z RS E & (AR
SLFHML AR EFRNEEFE -
B ASHBETAHE -

LERNGEIEER 2018FEMmi4:

2 RN RN E IR A PR Y
BRmERERA

B\ el it s m N B R S i R BAPRER
Eﬁ%

- wEEENEEEEEERBI) -
ﬁM*EW%m %ﬂﬁiﬁﬁﬁmﬁ
R fEed - SEESIEHRBUFER
HAR T DARR RE - EFKHtL+¢%ﬂ
BREm—F - HRERNTHEE - 26
S EHMFHRASY)  HEEEEES
(RBYI S - &=L HEZ (AP ZE
ERBEEANERE @ AiEERR&
RAGHBBTAhAFNFERSm—F

MAELEREN JERARERGRSmLENERIEE
SEiESREMBBH - AR EESERAEMGELE
BERBREREREL -



T2 M TE 5|

@@iﬁ:ﬁfiﬂé& > = 4

National Kaohsiung University of Science and Technology



=

o 1B

FIRAFS AL = ZIEFARATNRE -

LT

- an A3 BAE A ST B

i Se 2 4 (Mechanical Integrity, M) EZ B B ERR BEIIRE

HRRIERERS - MR RERE

BIREINRE -

B SEEEEMK

2# M )8 Jm(Catastrophic release) -

e

(R

R EERETEE
FamMLIERE
JERRREEAER
TR
REMHREERE
SRR HAERET 5
EEM

RO ENRERE
RTE - BEmERH -
5% - LliEtEERE
ERREZE T RGER
YL EHRAE
EERERERER
X - AT
BERBAERA—®

HIETT
L HRRIARETE - ER
EAEBRBEEHRE

«Z B miRblETEE
PRARIM L - RIER
BERFVIERESE
RIBHIBILEREZE
wF - FERUDHIEER
R RUEREFHE -
EREEEAETER
HEEL 1%
<EEENNMER - &
EREZ N ENERER
I

JERZEEMA
BNaHEE

=R B R IR SIS
A - (FREERE
THEA RS E 5

@@i-‘%ﬁ#ﬁé& - =

National Kaohsiung University of Science and Technology



TR T

2t 1e5| 218

#17/E q

ST

2HEES
Bit#s

RRIEHEAERES

HihPSMI&E B #MI
ZEB . (ene

S AV AR VARYAE]
e CBIEREDE

— RERFEHEEER
T REE M ERTAR

= X 1. ZEEHER
FESINE 2. HERE RAR R
- EXRA BN ER
MW RMEEE R ﬁ%‘ﬁ;ﬁﬁiﬁu =
M e R AT K 1. AEFISRET =R EHENTT
Tr&m**ﬁ M 1T/ T B T e R M ST
SREHBEERNRE . FHfEERACERE AT
H m*%“;?’zj*é IHIEEEH ) BEesi e R e
[bﬂ}ﬂa m[ = L L . MR —  MIBVTBRTZEY
= == RAGAGEP




ST

2%tz Bk

IERIE M ST R HITEE
fa S |HEREER BB EMITES I Z BHY -

U AT EE 2

==

HRtE1E -

S EE

@@z&%ﬁ?}{&f - 4

National Kaohsiung University of Science and Technology



R Y BRI RE

lm

B7TE R/

ST BN 2 B RER
BEREE - ZBEMSEINEE 2T
t . SRS RINEENS 4
RO EZHERA -

O] ESBRAIFI RN EELZZE
- EREBLHIERRESE -
A& & (deficiency) -

38 F &2 [

ARARESEE LEmMEBEKE
438 & (Catastrophic release) &
BT ZEFREN HRAREIE -
fE - BEENEZEZSEESEEY
B ENEXRVOGEERSBE
(EBmBim B E - 21t
ME MR £ ENIE -

EBRLGLANRLSE




g e e . NE

AR ETE ZREHETT - RiES|PRERBEEN
= %NE

- EWTBUERER

© EMTTEMERMAITERK

. 7&&’@5**&&&%??4\,%5

- REHRERESE

. ,\1’m*” X ERIBEHHMTBEIRE

GY BB 1

National Eaohsiung University of Science and Technology



™

R ST BB B 2R

- ERHENRBEERSEMTEMERATEE L

e LIMEH S WERZEEYHIENS
EENRDRERANSRSBREE  BILERRES
BEEEANRER EERSNREE  MATEEET

B BB ERIRHMTTEMLE ZHEL R -

S HETIIEHS
[Ty RE DRSS TR R 0 -
Pdiretmim = f : SRR R - SBIESE -

MR Mo BN EeEtRmERAANRNESE
EEEmBEREHZ R A PIIHEERR

LUIYNEEEN T 7F%ﬁ@-éf%%(unlnterruptlble Power
System, UPS) ~ B %% - ERBEE R4 - L2 EHZRA

BB E  ER(EEER H1¢§DF’§) %%EQ&HFE&Z
/%,?E BELEEARR - THARFK(BIERER A - BIE:S
B NEHEZRR)  RB F 2

U wxmumdumum



R ST B AT 220K

z3lﬁl¢;

a2 WA
&?ﬁs%@f»

)

il

Y

Q@

A g
Reb e

12T HERBLEEMHEBNEERER -

2. B REHEREUZET - EH
BHTFRENRREGEMHEZAIE -

3.ETHFERITHMST R M EE 251k - B
ESEIEE - Al - REREESHE -

4 T IAITHRMTSE L EE 258 E - EEl
OEEFEZ AN EHBNEERA -

S5.ETHFE TR EMEE 25E - B
HEamBHAZMERZmMmERETE - 288
At~ IRIE - IS - BUL - 77 - 1R - #1E -
AR EFEASREE -

EYBRLOAHRLSE




TR T

=2

AT/

N

l
BIEAR

RHEE .

R
FHEAAN

R EAIR .

(L
BN

HRE
RIRH A o

HEISTE
EE
1TEET

EHE -

AN
=2
FI%E

1?%?1?%1
HEE

BB =9 A4 A

HiaN |

FRAEIE

ZHEE -

HEF
AR 1
miRETE
Bl A
Er S
ZELT

REAR

RIS -

Lﬁﬁ&
R
BIEEAE

n]-n_I_EEI ’

e
s
AR
ERER

|:|2 n'l— L
)i
5 PR
2K
RAREEE e
PR EE Y
EEYSEE
FER

I

e AR fs

|
A E

| |

wBNER s

Eln1$n'|'g
PIRES
SRl ~ =
FRAEL
SEEZ
;E 0

BN

RIREHE
higE -
S(EEY
1T

WENATE o

BRI
THEAE
2R
n21%1j]

95 QE/?EB
RS
T

AN
BRE
AlE L
HEIZET
EZ2E
1T

G B2EAE# AT

National Eaohsiung University of Science and Technology



%‘.".Tf

ax 1 M e B 5L 5

» MAATR B Z WM TEEETSR] - FEIT
Eaxnﬂ%ffﬁﬁfﬁ:‘“ﬂ LMUE’\?%EVE#Z
i- ’ ::ngam 7|_’|'/j

e -~ flE -
HEISEEEH
MMEWMS - HIEEE

BRIEEM HfthPSM+ERIE
MRIES R RIF @ IR B RS E SR
FIRMERER BREL RIEBE DT ZH
1T#%R -
an'ré;ﬂ: @ iifﬁ-g;k
NEe HEIE S E A WA E R EFREY
Est8ER SERIZENIREAHR

EBRLGLANRLSE



HAPSMIE HE M ST Rt 2 E-1

5 [ £8
o IBEEHITHM TR/ NEREZEESE  UiRBEUEEE
1 50 o 2 =2

Al

2
HO
o
Hy
il

« IRIEEBETIRIEFRAZERESS
R B E LTl fEh

« DITAEROIMEREERM TR ZRER B R ZERE
REEERER

« TRHRIRRIFAEREERAR - LUEABMSCBUESEREZS=E -
2Bl R

s BB E ZANBRIEESIHEEMTRZMIEFE ZBEEAS -
FIEEE

o FIBE VEFEELREM SR PEEE « AlIESiEBEIE 2 ABEXRFTS -
MEIRIZEmE

o RERIENR VB85S « ZHE ORI YV BEKER S EM M V7 miRET=S -
K EF O]

o EOBEIEARER « SHEtal 4B(AZ TS E 7 EEH o 4] - [BIEE(ZiE o logy




HimPSMIE H ¥ &M el v E-2

SEEIE
« BB S BIEE - BEZ BHEMTBERNEEAR - LUB R TE
MIEREKRE - Wl MESBRBRESGFERFEREE EMEEREEN

B

SRS

« BN HEHEZSMGRERRERNEZSRERRZREMcBMTEZET - 10 .
SHEREAR BN FEREENSNERE - BEMEI MBI P 2R ETR
fea ks Rll 45 3R

534 B E B D RRIRAOE S - B AR B R R SRR A SR AR
;

T MEEZ
« FEMREZEREER/EMTBEFTENZZER
HESE 3
c BERE A AFILERE M TEEHEANITAS -



HMST B 2T

@@i-’i}ﬁ??}ﬁt?

National Eaohsiung University of Science and Technology



AT MAE

AH R EE /N (—)

y

INE BB 22 B KR A ch i 5o
HRIT/NERE - [BESREEE

T~ HESPREMA/NEARE S -

ey 37 2t a: BEEERTERERENGFE ZESE
BB () - iy
. S 2EEARRDEEEEEE Y
Eﬁﬁ%ﬁﬂ() - %
— . EEARAGREAEENESE
PR ERER TG L LT RS AR
() B4 - (T EHRSRE) -
REZE | Benand | 252 || EREH | il s e i
B || satEm) ||#e3) || #nend). TSR AR RS
i — > T T Eﬁﬁﬂzﬁmﬁf(/\)Zﬁ”‘fﬁi%r%ﬁ
/\%EJH%ET%T%EE 1375 (F0) // ok - BEEMERZAE C BITHE

$M:ﬂfrlz7f%**ﬁ METE(ON)

ﬂﬁ%%ﬁﬁ@ﬁﬁﬁﬂ

Y

E RG4S Bt (1)

—
-
=
-
NG

R WITHERS - WESEMITA

C RIETOW W RBEERSNSE -
Mg 2 & EREFRRE RN
BERVAEISRES -

EAER ZAMHEREER B
| BEBHEENEESIEET

N %éﬁ'ﬁnﬁﬁﬂﬂzimﬁi(m)q]

2T M EEARE -



BERtE

nin'l_&i_L
HEAE

BIEERN

1 §/£Jnit/
A BN

HAn &AM

B BILE

2
B -
ME - B
& RE
EEEEA
RES -

A% 1

ERRF(E
EERAENT
iics)

UishcEE

2EERZ
ME - 1RIE
RIEIRA -

B E BN

BEARE -

NEY - ERBRIESE -
BIERGNRRRIRESH

lRBEACERSS -

wmE - A RAREETE

EREEE
Eff - PFD
BP&ID

=L E Y
HHEEAE
'”*H [
FE R R -
PFDEEP&ID

AEIE R 5

AR IETELE
RE U HRRY

—

REEAY
Bk - B
RYFES
SEHRE
B, -

REY) - 28
LR
RiRss -

PFD - P&ID

e - R AIRELCE - #1122

=< [MZ iﬁ
NIBTH 2 -
ExfFE ZEHiz#s B@mBES
EN ROB KB AR
fEEpaREE  {FEDERAR LLE@Z’FE *
% A % % A % LL7M- |:|2|:|
ZYEE - AEEE - EEU&’%L_HH
g2t sl
KREisE KESH
RZ1R% - ERZZ
%
fEERMEEAEN - AEY - FIAZ
HE‘EEEHH&EFQ%ZE BB /s
PR BERE - BIF
SRR NIRIF
ﬁ%ﬁ%ﬂﬁ%% °
1B R4 -
PHAHZE - PHARE - [RBEREFHFM -
Zf}\ﬁﬁi Zx55E  PFDEL P&ID -
MERSIL) EERD
NHHER MERSE -




T - 38

EEEAEER

EHZEFSHEEE

EHITRURERZERTE -
K= L REAER

ABEHFINZ A

BEEIT 25T

=MEAHRFESE - 15

EEVUVEERER -

ZHER

i

BB MAGEETE

o gER £
BT 7REIE
=itk -] Dak e 0L
BERERE - MU
fE{RE 1%2& FH
IE R INEE

IR

EENERE
REBNIRIES
HHBLEEL
ZEMNPP3
BT FRIR -
R 1%,\
TT%‘J//&%?EHX
AR ©

&3

BEURTAS

1\
/1 N\

7\

nn B PRe& AT S

ALAtERRR
R 7 IEERY
M RERIE
MBEEREFR
EERT

R 28,2 # 4 R

National Kaohsiung University of Science and Technology



1. HERERE T EEER
g
] » MR IR MR - SHEHL
2 EERF S TS - MERSRAZEREXE -

4 MBS - RS - 28 - 3k
f R A BB T RIS T {E -
3EAEREZRE

SEREENEEES - 0 B8 -
AREES -

4 BEEE B S R (E R ARR  B
Ef AR 25 - MICMMSHITIER -

SERREFEMEERE

EBLLAHRLE



AZEHIEFEE-2

EEIOEEEEE - =aEr e

2ERREFRZIEE

3EHEERZES

ELMEANHEERZS  ERRRKEUZEEAEFMAHE
BRED -  WEKNXNHEZRE  HEEXHEEAFRBPRNSERE -

EHRERFRZEIE

AERHBFEEKBESAERER ZEEET - FIERENRR T
MERETZE L REINSHRAZSHER
SEHEFZEll&

FhEmE M B EFRET ZHEEL - BEZEEEFAE
Zil#R - stHMEUZEERER - JEHIIRKESREEFNEE
FEERFRENRT -

4 EERER R EEEFEEHEES
9 EAEHEEHE  URFRRTESEERNTaRMNIZERE
SAREK - b9 EEFEEEAST S RITERE - AEE2 s EM
S.EHERENEESR O RENE M EMIFREABT 2N - BRRERSERER

M ST M EEIEA
e - AR AR IS HEERRE R XX

REARENH MBS RAELIFEEE _|3”’
HEANXHRE - MAIERECER



B RS R E - EABR

TR MARRE

HERES AR

SHAIEES -

@

fEEAGEERAITEE

BEARKRERERBIERINRY
TEEHFERAGAGEP) -

a0 REENEE S T
RELLFR - HBMA
EHERS -

- EAREABREZE RS
SRERARIENT - FF?‘EL,U‘“??JI]

e sk RIFEVSA R RHEE R

>

R EATREAEA
iESTERET -

. ,%Ef?ﬂlﬂ/'é#;iﬂiﬂ =1
Al B ER - B ER
e B - BT §“Z,EIJ
AZABHR - @E M
Ak BERAIEAE
BB RBELERS

G B2HAER T

National Eaohsiung University of Science and Technology



Bt E B KAl st E---2 21

%7 2R

- REBEBECESHETERESD -
BRERZEWE AR ERD
SR RE I E -

- RAIEESZESABUE - WiFEHP—
M —/ _REERBERRE  H
"77%%_2& %Ezﬁ S - BRI

REENSRBEERNIRA

3.:MMEDIFE

BIEES R R IR E R

2 P E % E (Risk Base
Inspection, RBI)

IS T EA Y B 7 47 (Failure mode
and effects analysis, FMEA)
MnIse &0 2 #E1Z(Reliability
Centered Maintenance, RCM)

E. ZEEEZ#(Safety Instrument
System, SIS)SE T 1h

EBRLGLANRLSE

1.:5%F 0 4E

HEEE R ERE BRI
FtesE RORIFEEK - EBHRRE
DR ORI E ORI E
H 75/ - WHEREELE 1%2
mEIYHEETIEEE M
an : FENEAEE -

@ >

o O



5= Bt 4= O=x=2] = || ‘s
FEIN R REFT= 0 EZ A
AN a5 TH  mEs thf’% ?DM W’%HN W’?JH/Y
R S AR SHRE  RE v Y | &&
e R LA =58 = v | 1w | =B
e B EEAL =258 =Tt v | 1w | =B
e EEAR e m e v sy | BRE
e R =B = v v | s&
E R A R = v v | &f
e AR P = v v | &f
e A s e v v | &&
e AR = o v v | &&
e AR A P v v | &&
e R A MRS B v v | &&
B A HEMAAE B v v | &&
e R w58 F5 v v | &&
B A eEE R v v | &&
E G — FE v 1w | =B
e = MEEE WA v M | B8

@@ﬁﬁfim&{"

National Esohsiung University of Science and Technology




C.ERBIRNER

1.2 2 EINEE BAREARRIRE - W : 2
1 E*%EF—%

2. TENRERBERMN - UREZRBEER
1t X/EE1E£’IENIU ME%E@E#E%% °

EEAR ‘

3ERIRREES  BAGENEES - 1 : #éx
i M/EJHHH B IRIEIRG ~ 4B A E S
(Fitness For Service, FFS)fE7B e 2B A4 -

it 4FARCEREE ST - EEFEHERIE P
HHIEEIRENES 2 4t (Computerized
Maintenance Management System,
CMMS)TERe RIS ST BB EE P HE

EfRE -~ Al - RE MBS/ o2

IN=




D.an B PReE &

/
il
kaig

LETEMEBMERBERER  BREEREEAEROMR  WERENZSZER
2 I THEESNEE AR - BEXRELZRIER  THRSSREIRBNREFNER -
SEMEREMTE M NEREITRZEEBYR - AmETaRESK -
REEEmE
HiZ matRaTE=
IIDDIDIDIDIDIOD I Iy
st MRPTE FEHIRS BRI RBERTH - ERREE ARER % &K
FRIRAZ BZsE BESH #S2Zial FEeXER ?.E%)S’Zfa%;t HEAZ 4H 1%1’E%
aTRE  HEBERM IERER SRERT 7 BAHR - EiZo B M8 1%)33:?:'@)2
Bfgae HEeEalk SRErE ENERK T’fé%EEﬁﬁzt AMEEFT  RERANA
ETAREEAR  ERETAREE IREEK Rl Bu KIEEHE%Z RHZMHR 1¢F1,\,\11ﬂ
#E BIREEE EREEE RIEHRM ot =EPIA
KR Z = FF AL EE 2K W FEEEE
FUE - W0 Zixafc EResE BuxE FoHEE
ME &R (CMMSF: BEIFEL 2R ”E%E
(PM') }E?‘E/;E/-H ‘T-ZI:% nmu;musmmmg



h - ABJIRETEREE RN

AERPBAWNITHMEZEEHEFEZET EHEEHTEE -
VIR MRS HBEEEREHIT - BHEBAEBHE
AlERESK B2 HIE - WHEEalgEtE - DIAIEEESIIA
SmFIZRBE - ISR KIGRART - BEINGRHFIRNSIE
B

ERaEEREGEANESH - BHES—EET
@ ZTFEEEZEEN - LYBAAAZEFEEREX -
a : EWRBMEAERER -

MIZLE 3l 78 ‘? ‘ (2) Zg 5 EAA B AR AR R

I PAAEN
RENVETTIRE - R - REREEZ ZZIETHE
BERANETRRRZEX - WikEFTERER!
EITEINAR -

Vv REFEABRTRERTEENEARE - FIAM
NEFIBRHEBASRAITIERER - BiERREMML
g EM L ZEIER -

EBRLGLANRLSE



B e

© o N o g

11.
12.
13.

27 Xk

SEE - R 2 EAEMIYE ; 2014 -
SEHBFRLZEZEEE  SEEUSHEREBELZZFMSZFM ; 2016 -
OSHA 29 CFR 1910.119; 1992.

OSHA CPL 2-2.45A-Process Safety Management of Highly Hazardous Chemicals-
-Compliance Guidelines and Enforcement Procedures; 1994.

AIChE /CCPS, Guidelines for Risk Based Process Safety; 2007.
CCPS, Guidelines for Mechanical Integrity Systems; 2015
CCPS, Guidelines for Risk Based Process Safety; 2013

AQ/T 3034 - (ETHhETELZFERENMMESH] ; 2010 -
AQ/T 3012 - AL TRFELZEEIRIEERENER] ; 2008 -

. OECD, A Companion to the OECD Guiding Principles for Chemical Accident

Prevention, Preparedness and Response; 2005

Process Safety Management Program, Penn State; 2014
ILO, [(FIEE R T ZESHAK ; 1990

SEED - el AR BLEEMERR - 2016

EBRLGLANRLSE



MIFN 1T B84

0] 2% 7RAGAGEP-1

HE 2R - FENE
=1
R g SRS
Yl
API STD 510 Pressu_re vessel inspection code : Maintenance, inspection, rating and
alteration
API RP 572 |Inspection of pressure vessels pressure tanks to 2521 reduce evaporation loss
A.SME Boiler and Pressure vessel Code, Pressure \essels, Divisions 1 & 2
Section VIII
J82 71 |ASME PCC-1|Guidelines for Pressure Boundary Bolted Flange Joint Assembly
S Petroleum, petrochemical and natural gas industries - Shell-and-tube heat
apen| 150 16812
EAfzE exchangers
& | API RP 575 [Inspection Practices for Atmospheric and Low Pressure Storage Tanks
APl STD 620 |Design and Construction of Large, Welded, Low-pressure Storage Tanks
APl 650 [Welded Steel Tanks for Oil Storage
APl STD 653 |Tank inspection, repair, alteration and reconstruction
APl STD |Venting atmospheric and low-pressure storage tanks : Non-refrigerated and
2000 refrigerated
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API STD 570 Piping inspection code : Inspection, repair, alteration and rerating of in-

service piping systems

APl RP 574 |Inspection of piping, tubing, valves and fittings

APl RP 583 |[Corrosion Under Insulation and Fireproofing

*| API STD 526 |Flanged steel safety-relief valves

#R#8| API STD 527 |Seat tightness of pressure relief valves

40| API RP576 |Inspection of pressure relieving devices

79 ) | API bulletin |Use of pressure-vacuum vent valves for atmospheric
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APl STD 510

Pressure vessel inspection code : Maintenance, inspection, rating and
alteration

API STD 520

Sizing, Selection, And Installation of Pressure-Relieving Devices

API STD 521

Pressure-Relieving And Depressuring Systems

API STD 526

Flanged Steel Pressure-relief Valves

API STD 527

Seat Tightness of Pressure Relief Valves

API RP 574

Inspection of piping, tubing, valves and fittings

AP| RP 576

Inspection of Pressure-relieving Devices

ASME
Section IV

Rules for Construction of Heating Boilers

ASME
Section VIII

Boiler and Pressure vessel Code, Pressure \essels, Divisions 1 & 2
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%é ISA Identification of Emergency Shutdown Systems and Control that are Critical
_ . 91.00.01 |to Maintaining Safety in Process Industries
API RP 551 [Process Measurement Instrumentation
1254l | API RP 552 [Transmissions Systems
Z 47| APl RP 554 |Process Instrumentation and Control
(82 | API RP 555 |Process Analyzers
e : : : : j
e = |EC 61508 Functional safety of electrical/ electronic /programmable electronic safety
A5 related
¥ ~ | IEC 61511 |Functional safety - Safety instrumented systems for the process industry sector
X & | ISA S84.01 |Application of Safety Instrumented Systems for the Process Industries
£ ISAS
Z£#| 84.00.02 . e _
R3E| Chap.l- Safety Integrity Level (SIL) Verification of Safety Instrumented Functions.
$8%| Chap.5
%
) égg/”i Controls and Safety Devices for Automatically Fired Boilers
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ANSI/ASME
B73.1

Specification for Horizontal End Suction Centrifugal Pumps for Chemical
Process

ANSI/ASME
B73.2

Specifications for Vertical In-Line Centrifugal Pumps for Chemical Process

ANSI/ASME
B73.3

Specification for Sealless Horizontal End Suction Metallic Centrifugal
Pumps for Chemical Process

AP|I STD 610

Centrifugal pumps for general refinery service

API STD 617

Centrifugal Compressors for General Refinery Services

APl STD 618

Reciprocating Compressors for General Refinery Services

API STD 629

Rotary-Type Positive Displacement Compressors for General Refinery
Services

AP|I STD 674

Positive displacement pumps-reciprocating

AP| STD 675

Positive displacement pumps-controlled volume

AP| STD 676

Positive displacement pumps-rotary
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