ical Ijrocess Safety Sharing
(CPSS)
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)’ Background )

® Brief Implement SCE at IRPC )

—®  SCE Classification (Bow Tie) )

Implement SCE Outcome )

Development Program )
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« Introduction
O Safety Critical Elements

o

Threat Barriers Mitigation & Recovery
(Prevention) Measures
Avoiding the causes; Minimising the consequences

hence, release of hazard
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e Introduction
O Safety Critical Elements

THE FIVE PITFALLS IN MANAGING
SAFETY CRITICAL ELEMENTS (SCE)

(By: Paul Stam)
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O Safety Critical Elements

100% 100% 100% 100% 100% 100%
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Operations

SSHE Risk
Management
Management Organization &
of Capabilities
Change

Capital i
Project I 5.2 Maintenance Approach
Management Engage Management

Select maintenance approach for each equipment according to its criticality to
SSHE and operations performance. Asset registers form the core of the
e L maintenance approach selection, and cover all equipment with particular

\ emphasis on safety and production critical equipment

Operatonal Excallence \

Performance Reliability . .
Management Opera(e & Asset ' Maintenance approach is selected in a three-step process (cf. Figure 5.2a: Selection
Integrity of maintenance approach)

V4
- oy T NN

Strategy &
Leadership Operations * Asset reglster * Reactive + Condition Based
Management Value « Equipment grouping Problem solving analysis monitoring
gf Chain * Time-based
Contractors  Management sifrofctive + Inspection &
& = R"L Functional Testing
Suppliers ::L * Run-to-Failure
12 E'emenfs . « Replace or Retire
* Statutory * Redesign
* Autonomous
Maintenance
Figure OEMS.1: PEOPLE framework Figure 5.2a: Selection of maintenance approach

- - J 5.2.1 Equipment identification - This ensures:

+ Identification of SSHE critical equipment by conducting a risk assessment
(including likelihood and impact) on all equipment.

« Comprehensive coverage for maintenance planning.

« Understanding of logical relationships between equipment,

\ *«  Optimization of spare-parts inventory. J

Zst Chemical Process Safety Sharing (CPSS) 7A\ )
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« Safety Critical Elements

Operational Excellence Management system : (OEMS)
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ke Safety Critical Elements

Step to Implement Safety Critical Elements in IRPC

‘J& Classification SCE Follow Up by Road qu
Equipment
).
o /{ Tracking Monthly Report
‘i “06oPM SCE Compliance”

Technical Data “Performance
STD for SCE Equipment”’
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-« Safety Critical Elements

Step to Implement Safety Critical Elements in IRPC

¢ Hazard
c . Hazard Register
;. ?/// ; ‘

- ¢ Loss of

CO.nSeqU(?nce Containment

a b/ (Major Accident) (Top Even)
\

an

EQ ; RAM * Bow-Tie

. st Chemical Process Safety Sharing (CPSS) A °
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Safety Critical Elements

Step to Implement Safety Critical Elements in IRPC

Safety Critical Elements
Monthly Report

“June"

%SCE PM Compliance as of April & YTD Y2018

Aartovnadi wo susfulaile TECO Bailaida User status Taqaan

% SCE Compliance by Month & YTD @

100.00%

10000%  ogos%  9980%  99.47%
100.0%

100.00%  100.00%

Work Order

Postpone on ~ June "
90.0%
80.0%
100.00%
70.0% no plan
600% PMon Jan -

Apr 2018
50.0%
UPS FirePump ESD

Gas Detector  Generator Smoke DELUGE  Safety Valve  EIV-Valve
' This Month ' Accumulate This Month Detector  VALUE
PMPlan PMAchieve PMAchieve

Postpone 9% Acheivement Accumulate Accumiate PM 96 Achievement I l
Postpone asplan  With postpone
B

Oout as plan PMPlan  Achievement  \ith postpone

HH 5 sigsfsggissgssiyodgggeeg
A8

¥

W/O iranster From ~ May ~ And Achievement
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e Safety Critical Elements
O et implement SCE at IRPC_

Step to Implement Safety Critical Elements in IRPC

f
[) o "
IRPC D04ANAAA (Technical Data)

Template ‘ﬁ"asgamﬂﬁﬂ Technical Data TD

Safety Critical Elements List and Performance Standard

HNHIAYENEY §10328000-3302-rev 0

wosniioe  wrmadadufadatae i

¥ va
(MY 0

aad vyl
Audatioiuly i 2
Performance

emani Saanin st STD.

SCG sRPC
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» Safety Critical Elements

Y SCE Classification (Bow Tie)

SCE Assessment

Safety Critical Element : SCE

Identification :

A SCE is classified as an equipment,
structure or system whose failure could
cause or contribute to a major_accident,
or whose purpose is to prevent or
mitigate the effect of a major accident.
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« Safety Critical Elements

'@\ _SCE Classification (Bow Tie)

SCE Assessment

Prevention Barriers Mitigation Barriers

Keep within control limit 7 Mitigate consequences é =
Reduce likelihood 7] Plonforrecovery  ® 3
////////////ﬂ —

Threat 1

Top

Threat 2
Event

Threat 3

N\




ke Safety Critical Elements

SCE Assessment

PSV
P&ID

Pump & Motor

Bow-Tie
e
Metrology

Hazard, Threat, Control Barrier,
Recover Barrier
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Le Safety Critical Elements

SCE Assessment
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« Safety Critical Elements

"\ SCE Classification (Bow Tie)

SCE Assessment

Hazard - - ? Top Even - - ?

Threats - - ? Consequence - - ?

Barrier - - ?
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SCE Assessment

Hazard Threats Consequences Top Even Barrier
s I - - Bull go to - Door,
+ Gote lef open |n|Ury / Fo}omy out site Fence

o Corroded fence ¢ Damage to assets

+ Rotting posts
o Bull jumps the

fence
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% Safety Critical Elements

SCE Assessment
HAZARD
Safety Critical Element : SCE Hazard - the potential to cause harm
| Hazard - te potenfial o couse horm
L)
. ' C02
\‘f ! + Benzene
b + Nifrogen
- + Lighting
+ Other examples??
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Safety Critical Elements

=
THESCPEF D DENTRCAON e 0 & e g
[} |dentify 100001, 10P001A/8, 10C002, 10E008, 108002,
‘ < ' 4 Naphthi iuid
bl i Dbl 1 . ™| oo e e, e
ovoidedond ocs s e o e dusion o s N )
bbb IU t// H2 + HCl (Sppm) Vapour 100010
‘ Wi he bondary.
" ) Naphtha + K2 Hied 10E001A#, 108001
bl Naphtha+2 +425 (>1000pom) Mied | 108001, J0EQDIAF, 10C00L, 100002
/ =’ ! Naphtha+H2 +25 (>1000ppm) Mixed 10R001, 10E001A-, 100001, 100002
e w i | Naphthaue g Vapua 10600, 10EO7, 10004
oY L ' DS (use only during start up) Liguid 107002
Fuel s Vapour_J0O08, 120009, 108001, 108002, 100001, 12800}
- Bidore ey
\/ Fuelol Liuid 108001, 108002, 126001-5
0 Wheredoes e oz ot
! Henﬁ?yrheprocess Rower e v nd sepamfeiheHow o \ogita\ Hih pressure steam (25 ba) 105010:103001:1 Iggggzl ;ggggwoinﬁﬁol
Mo o e e heeomple e, FOL g s B e, v (156 s _Laid 0L, 0EE2
T
Gl o W 405 (>1000p0m) Vapor 10K01, 10003
Y Conyo oz et on ok somecoe oo T = L
¢ i 1838 3pntna U
bt ot ks nd oy ove e ced e e AL, AR, 1100 L0,
Bock) fomeate Lo | 11001, EO6, EO7, 1EODS, DN,
18001, 116010, 1E01E
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Le Safety Critical Elements

SCE Assessment

TOP EVEN
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e Safety Critical Elements

SCE Assessment

CONSEQUENCE

Typical Major Hazards

1 Hydrocarbons - fires/explosions/blowouts/oil spill
5! s M - et

o bl e bbb | 1] Toxio materials - toxic releases

\ -~ *
! "
h L
“.d
| | 1y
'

. b (mqimds o
Emisins
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1 Airimaring/land transport - helicopter/boat/road accidents

| Shipping actviies - marine collsion




Process Safety

Safety Critical Elements

g SCE Classification (Bow Tie)

SCE Assessment

2st Chemical Process Safety Sharing (CPSS)

27t September. 2018, Thailand
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| Risk Potental
Regmer REM'NDER! RlSKASSESSMENT | TopEvent |  Consequences P [ A [ E [ R [ AP determinaton
ﬂ /AB Loss of
: ¢ \ containment Firelexplosion 48|48 48
ol i I the Rick Assessment toge of the HEMP process, we have .= (L0c)
1) ) ; Zhe © /
W It learned about using the RAM fo osses isks. Wy L0 Fileploson 1| sowTe
| 1 W - =
CONSEQUENCES INCREASING LIKELIHOOD Lo Fireetplosion 3| 4| BowTe
4 3 y ¢ 2 : L0 Firelexplosion 3[40 | BowTe
W b | I fas
R MMW st g 1™ plion L loc ity | 4 %
il L W g | g | 5| F [ e o e e [y L0C Firelexplosion REIEE
! Bt E 3 il e | | L0 Spilto waterfand 3
B - L0 Firelexplosion 4C [ 40 [ 3¢ | 4C
f 0f&= i .
fifln t b i i e Spiltowater andlor land
i siiin| g ‘ L0 leading to minorimpact on
A 1 | [ environment and reputation.
R Hg Juiia] Tovicto aquatic organisms.
2 orteath | M | wiretr iner ingact
damay
g o | 2 4 Loc Injuryfaalty i
l (it ‘il m:“'"”"" Moderate | Moderate | Moderate 1 i . _
ot md‘:: ‘m U1 e i 0 ey | e | e . i Loc Inuryfataly i
: ] ' we| W . elelsi Bow Te
m 4?22::: m! i : E 0 Firelexplosion i k') W
"""" 1 InjuryNatality 4 3¢
U
ey S T T i L0C Firelexplosi 8|46 48
R R ’ ) | - b‘:““i | relexplosion
| r A I >
" it LT (TS R —————— i oc | VeouCoudEgisin, | o f o -
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e Safety Critical Elements

SCE Assessment

THREAT

Threot Threat - that which enables / releases
the hazard

+ The pothway or mechanism which enables + External Impact

or releases fhe hazard fo cause horm
» Overpressure

» High Temperature
» Runaway reaction
» Human Factors

» Other examples?
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Safety Critical Elements

SCE Assessment

REMINDER: BOW TIE (CONTROLS| BOW TIE - BARRIER VALIDITY
Prevenfion Barriers y .§ ' 1 |n order for a Barrier in a Bow Tie fo be considered valid 'E )
Keep m.:{ :Tmlm / ? 3 !/ i m:;i |:>e EHTehdi\B/e, independerr: ond auditoble:h » 5 w)
¢/ I % — Eftective - The Barrier prevents the consequence when it functions as -

designed (1. big enough, fast enough, sfrong enough. It must function as
intended when infended . Active barriers must have a Sensor, Logic and
Actuator.

~ Independent - The Barrier clso needs to be independent of the inififing event
(threct] os wel as the components of any other Barrier already validated for the
same condifion. Barriers cannot be considered independent from one another it

L)
Control there is @ Common Cause Failure.

— Auditable - The Barrier can be evaluated to verify that it can operate correctly
when itis called upon (e.g. inspection, tesfing and record keeping).

0 In many cases, barriers are only parfilly valid (PV). Therefore they need the
assistance/ support of another barrier fo Fu"y address the threat or
consequence. When a PV barier is found, an attempt should be made fo
combine it with a barrier that will make it valid.

Copyrightof el RESTRICTED Nowsber 19,2013 12

SCG sRPC
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afety Critical Elements

SCE Classification (Bow Tie)

SCE Assessment

BARRIER VALIDITY ~ EFFECTIVENESS BARRIER VALIDITY ~ AUDITABILITY (EXAMPLES)

L)

iers

m In order for a Barrier to be considered valid,
it must be effective:

Barr

- !/ B |n order for a Barrier to be considered valid,

m The Barrier prevents the consequence when it functions as designed: it must be auditable:

Barriers
&

\

= big enough,
— Level Float - normally runs o failure and is then repaired.
This does nof meet the requirements of auditable.

= fastenough,

= strong enough.

B A barrier must be protected from the consequences of the release of another — Level Float - is fested on a yearly (or ofher set frequency) basis, then
hazard and perform as intended when impacted by another threat

i determine if it meets the required reliability criteria®. This does meet the
condihion.

requirements of auditable - test records for the instrument are

For instance, a boundary isolation valve must be protected from fires and maintained in a system.

explosion either by its location or by a protective enclosur

BARRIER VALIDITY — INDEPENDENCE

e Control

M In order for a Barrier to be considered valid,
it must be independent:

riers

E
— The Barrier is independent of the initiating event of the threat as well as Ié —~—
components of any other Barrier already validated for the same condition.

Example: Tank inventory management is not a valid barrier when the threat is
overfill due to mistakes in the dipping of the tank.

— The Barriers cannot be considered independent from one another if there is a
Common Cause Failure.

Example: The high level alarm and the high-high level alarm are on the same

transmitter, therefore they are not independent.
Note:
Loss of Power, Loss of Steam, Loss of Air don’t affect independence as they
usually result in total shutdown of plant equipment. There may be exceptions
to this however (e.g. Ship-shore or pipeline transfer operations)
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« Safety Critical

Elements

4 SCE Classification (Bow Tie)

SCE Assessment

BARRIER: RECOVERY MEASURES

10 Barriers that fmit or mifigate he consequences arising § j_\‘, ® F i re P um p
) from he Top Event are called Recovery Measures. g w
N i Recovery Measures are the midpoint between the Top Event and — ® U PS
the possile Consequences.

Take All * Fire & Gas System
Equipment » Diesel Gen

) * Deluge system

i, —  EIV System
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SCE Assessment

T-01 High temp. due
to AC411017AH
failure and close
FV411017A-H

"/

T-02 High tem p. due

i

B-01-1 TI411141-48 AB/C
tem p. skin

alarm and operator
response byemegency
shutdown 418001

—

B-01-2 Interlock
FSLL411018 AH to
tip 418001

RPM-01.01.01.01
Control source

Crude oil
Loc

to crude charge
pum p 41P002A/BIC
stop running

[— 1.3 —)

B-02-1 TI411141-48 AB/C
tem p. skin
alarm and o
response byemegency
shutdown 418001

—

B-02-2 Interlock
FSLL411018 A-H to
trip 418001

CITTITITITZD

€-01.01.01
Fire/Explosion

T CONSEGUENCE

C-01.01.02
Pollution to soil and

RPM-01.01.01.02
Bund wall around
process area

Location :
41BO01AB,
42c001

and fully open
Fva11324

\ T

T-04 High tem p. due
to TIC411254 failure.

and fully open
FV411325

B-03-1 T1411141-48 A/B/C
temp skin

alarm and operator
responsebyemegency
shutdown 418001

B-03-2 Interlock
TSHH411133-34 A/B
to trip 418001

T COWSEGUENCE

€-01.01.03
‘Overexpos ureftoxic
+injury to personnel
due to hot

RPM-01.01.01.03

Gas dectectors and

operator response

B-04-1 TI411141-48 A/B/C
temp.skin
alarm and operator

response byemegency
shutdown 418001

B-04-2 Interlock

TSHH411133-34 A/B.
to trip 418001

by activating
depressul

system and
‘evacuation of
personnel from the
area

temperature.

T CONSEGUENCE
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e Safety Critical Elements

SCE Gap Closing

Diesel+H2+H2S / Loss of Containment / 15 DK Stripper

SCE Gap:

— Add Equipment ???

: -
| Assmens
- [
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|
e Safety Critical Elements
A8\ mplement SCE Oucome

Task and Test interval

Lisof Safety Crtiea Equipments and Crtioal Human fervenfions

‘\\ — — : /
Location: 02001, C2E001AIB, 1200, 2E002A18, 020002, 030001 \' /el
o / 4
memm————— S j!"
| | > i& Ve
Bow Tie ' ) 1 (riical Human :
| T B | STy e Ipmaﬁonrm , Task - aAL0. A
1 1
|
Oeessre dis o FIOD2106 e m&g‘ﬂ?m,:m;m : |
TN fodeIED ALBlalgEds | oy :
Fesponsey oerng el e : I
FYO610 W) 1 1
! 1
| |
BAT01 0102 Prssueconaler : FFT0 0001
PICOATS2 a SP 0% barg by cpen ¢ IPIOOATR2 éystanoerideto
P! eatypeseitae | fnd
I l NIURIENETT © 332300-X
| 1
010003 PSVOZDM0N nd Ho1ALTE
g S TV RYpRamaT™
POVONA TopofCHD1 setmba[1 ) I
. . PSVO02A 1hGieh Guide-line for operator action in
{0 inchand 1046 ich, PSVOLD02end . |
1 [PSVOD102 106 ich 1
S EI G Soko 1o
T o . | e =
1 1 dovileel
| v ——— y
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Safety Critical Elements

SCE Gap Closing

Location: 41E001A/B, P9
41E002-7,41E008A/B, ( )
41E002-7, 41E008, Implement SCE + Corrosion (RBI
41D0O07,41P0O02A-C,
41E010-12, 41E013A/B,
41E023,41E02494A/B,
41EO014A/B/E/F

.
RBI TEAM
]

SCE <~ Corrosion
‘ (High)
Failure Mode

4

Bow - Tie

co1.01.02
Polon 1 308 883

€01.01.08

SCG JRPC
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Safety Critical Elements

&\ _mplement SCE Outcome

Implement on SAP

EQ (t-code:ie02)

® . Change Equipment : General Data

BOR& csonnen Measngpontycontes

Eouomint DCCINOIB | Gty 1) bstument

] LM e SR
Descton Luoormvwsnmox«or B o ]
St ] Ll
Vo Fom BOAG Vi To 11299
Laten suctwre ( Seasand0ncs ( Setta ot Patner
ffﬁ

) [k

& CONTROL_VALVE Conolvbe

Ot tye VAE | VAN

Athoreon) I

Weght See/dmenson

ety 0, | satepdte 0101200
Reference data

Acstbe Mstonde |
Nanufacturer data

Mt oSN ey [ |
Nodel number 150/800T VALVE Constrymth |
Karbatto,

HaSeral,

Work Ores Mo 10364946 Repaw Caze QUaselidy

IRFPC

IRPC Public Company Limited
Order Type : PMOL . Mastesaoce Usplassed Woek

Page 1of1
IO swvd

$u Order Numbder

Superior Ovdar No Suasding Order No. (dor Racoodisos)

Nosificatios 2o 10529678 Noaficaics Type : M1 TRPC Mait. Raquet Reporsed Dae - 10.10.2016

Fuscsoeal Locasios CLDI-43-T430! -DVOI : DELUGE VALVE 5\1’@ Repord by - 3574

Equipesest No. Seriat Mo Prazser Groop : 14E

Equipmes: ABC ladedane Work Cezoer | 14E-HTCL

Work Denerpscs rapaieg Yy qunseiide Maist Act Type : Comective Maistessace

Iz:ue By

Pooney : 15 &y fiaed
Mataacnos Sar: 10.10.2016
Bax St : 10.10.2016
Bux Fizch 25102016

Ditieed Oveangs Pechacer Requiinoa Ne.

op | Comey Dewcripaos MH Number Duics | Use | AaType
00:0 | reo: Rapais SCT Case 0 0 0| H 134041
[vm——— Rrerviese No
II-IDNICMI Dexrpuoe [ow]v:zlsux[mn]
mm‘

FM_SUPER

131 Appeove 2zd Approve Oder Appeove Racoodmoa Order Approve ( for Producnos )

Safery Pomasr Auagansniasadeifany

D Hae Work Permir

D Coatiaed tpace Perma

bt edeguassuasafoifesion ianadeadeiuaniern

sonudy ofudh vseaferumohrdues i
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Safety Critical Elements

Program Development

Program Bow Tie Management

N

x"(o

SIL: Bow-tie Management Nﬁ%gram SCE Postpone Management

Waiting for apor:
Waiting for appr

R\

0@

SCG JRPC
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