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Emergency Response
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Key is to minimize the hole at each layer.
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Risk JX|f&

> Definition: EEX
The combination of undesired consequences with the likelihood that the
consequences will occur.

ARERMTIEEES
« Risk = Consequence X Likelihood

XS = 58 X "JeetE
> Risk = f(C,L)

MBs = (Ja5%R, AJ8eH ) AIRREL
« Risk depends on Safeguards
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JEH HH = M

Efai 5 1*10"/a  0.0000001 /a
E7K 600 1*10° /a 0.00001 /a
IR 4 000 5*102 /a 0.00005 /a
SHIEHL 20,000 2*10 /a 0.0002 /a
@=L 150,000 2*102 /a 0.002 /a
e 850,000 1*102/a  0.01/a
EMER+EE once /80 years 1*102/a  0.01/a

(All data from Wikipedia)
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Simple Risk Matrix {&E2/X| & 5EFE
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Hazard Identification
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Ay H Y
Sk Shitbfek paag || S IEEE sk
Generic hazards | [ External hazards| [ Natural hazards hazards Other hazards

il e IR B AL 4 Tt
Develop risk reduction
measure

: A
B 4 R85 2
Residual risk
management

4 =Yes

— EMEEJ_W”
Is further risk
reduction
required?

v

TR CRERL SO

Scenario development (release, incident, impact)

v

v

AR (A, RER,

WA 7= 5

Consequence analysis

(safety/environment /

reputation/financial impact)

P

A}

REME T (R, AR

Likelihood analysis

(probability/ frequency)

-

HEEE Ok, fJi7H)
Other considerations
(business. feasibility)
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fe EIR A
Hazard Identification
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Risk analysis

o

Analysis
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Prioritization
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Management
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Company Risks
AR

Management/mitigation
EHIER

Inform
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Department risks
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Management/mitigation
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expert input
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Unit risks
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PHSSER Alignment with CVP
PHSSER5 CVPX £z

(o

SELEC : DEFINE
jij:% DSP Eﬁi DSP
Capital Value Process
Front End Loading  RTBG&
Determine Select the Finalize project ~ Produce an Evaluate asset
. . pI’OjeCt preferred pi‘OjeC'[ Scope’ COSt and Operc’_:ltlng aSSGt '[O ensure
Main Project feasibility and _ option(s) schedule and get ~ consistent performance to
CVP Staged alignment project funded with scope, cost and spec_lflcatlons and
Deliverables With business  ##4t5: 7 H 1475 schedule maximum return to
SiH L ECpp g Strategy RATA L g - the shareholders
AR PR e B A g RIBEEE LA R T F gy PR RAEDE S, 5V 3PMBE™, PRIETEAL]
AT A SR F 5 . RRAIEBEE —F BRSO R B R
A N Pre-Startup
: Biis S Select PHSSER PHSSER
NS
HSSE Review s#fiPHSSER " mpusser JF2%E §IPHSSER
II?SSeE Epu%r%gems Pre-?an‘c‘tlon PHSSER| @onstruction PHSSER}, o atepHSSER
= Tt #EPHSSER i TPHSSER iz ¢-pHSSER

Detailed Engineering PHSSER




- u.'

.-‘ “E8I SECCO

Sy -

1= = MER

S RIS B

. HAZOP, Z&t68
x. =EMNE.
MOC. PSSR

' HAZOP. PHSSER.
=&M%E. PSSR,
ZetesEE. QRA

TR EFIRE

A\

DS : HAZOP, JHA RRIERE
oL mEmE | ARRRSHRSE
AT

A st

JHA.
TENER

i
TEINER.
Bow-tie/QRA

BISNERL

QRA,
REMER



PSMZREEEDTT—NXEERE

HhReE

4 A XBS

N
-

.

I

\

EREREELY



-
-

'\“"'
2, 4y 2
’

“

’
rd

BP &< E X f X FE & R SECeo

MBS - EATBEMEANTER AR R RIS B R Z AR FE DA - &, . [EXBE,

Probability BT getE
L | M | H
HE A 8
e B 7
C 6
D 2
E 1 4
L{% B VTIPS
M MRITHITEEISNEE | FRIEBRTRIXEIEEISESEIIEES. [
AHFEIRTI=EIENE | B EFsERnH{TETTFIEE.




P

%,

;& 2R SECCO

'07\\
- pN 2,
o' [ 475 N

SR T 95% X AIERFRER

A =R
e {5 MR FRIABAN -t
A | BUZLARSEC SR D, 4GRS >  |mERARBEDE PR
FEEfRERET) B RMEREIR |y o FrERIIMERIA | a0, MEESMES | IERE (K

= KA |, FERREREFAGR.
(40, RERNATEEE | ZSEGFEAS
5 [REAEE I R R EIRIA |, ST KA
EWABHEST (M, Bk, (RRSE ) RIREERL

B |ATREKRAMG A BEARE PRI A > 100 BBL (16000 F1)
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ERRIRIS IR | T SMSERSERY )

C |{Ek= R EERRIA FrETER/RIE M < 100 BBL(16000 F1) | Zithit
KABRAIE RIS TE¥100k || XATRERIA (40, RIFESZEHEA &
SEEWFM TR ~ ¥1M [8] TT) . TOMSIRAK, =izl
B F/F BRI RE ENgR

D |#RKTIHRY ¥100k to ¥10k | B EKIRIBEAME< 10 BBL (1600 Ft) REkE
RIDDOR R4 RN £ | B A-MAFEHSERS 1%
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+ Tank farm check & [X
* Customer site safety
assessment #15% & 891 F W

* Products training 7§ 35|

Contractors safety Leadership
BRREEELEA
Train the trainers 3% 755 Uil i
KPI monitor i 7 458
Audits # ¥
%45t £Safety Seminar
FKEE N\ N EE Key Management
Person MOC
$hifi &) A M Bi¥ & Logistics
Company Self Assessment
A B A B2 ¥ f5Annual Risk
assessment

Journey road mapping FZSREEFEIE e
Route Hazard assessment&h 8% 4517 &
GPS 4547 GPS Monitor

Contractors \

Driver's passporti % 432
Defensive driving B i {% S 545
Fatigue training # % 5 ¥zi% I

Incentive % 77} #1] £
Road Ranger il §# i #
Drivers Competition % T2 % % %
Fatigue Management #% % %

Vehicle Tech Standard% #5#74¢
Vehicle inspection %437
Maintenance Program 44
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/ » Safety checklist £ &t &5
* Tugboats 5 ;

+ Audit
+ Ship owner inspection i3 22 5] F 1 . P:rt mﬁf :Efg sk
*Review A5/ £EEH +ER £
+ Ship inspection #3 5 # s .
« Ship vetting f3# Monthly review A & E &

* Product handling ™ % & %

» Terminal audit 7L & 1% . ﬁ#ﬁ?ﬁt:ﬁnhudﬁ
+ 1st time product » Product safety training

discharge supervision
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qf&E Risk Matrix

1 2 3 4 5 6 7 8
SEVE | An event that | Has never Similar event | Similar Likely to Likely to Event likely Common
RITY | would be occurred has occurred | event has occur within | occurin to occur occurrenc
fEgE | unlikelyin within somewhere occurred the lifetime | the facility | more than e at the
I industry industry in industry somewhere | of 10 similar | lifetime once in the facility
TobpRaTge | TR | EAAIELE | within facilities ajgefEiR | facility izt
RERSMH RENSMH | HBERE | Group A[REfELON | FEROGER | lifetimenmlge | BERE
FRESVESIES EERRRIR | RUURFERIE | Havhk | FEIRBEAIER
gy Rk | BERTRE | £ SRR EE
SERIKIUFH S—IRLAE

3

7

T O MmO N ®m™| >

2

3

6

7

<106/YR

106 to 10-
5/YR

10->to 10-
4/YR

104 to 10-
3/YR

103 to 10-
2/YR

10-2to 10-
1/YR

101 to 1/YR




IAZRRAR/HIN =T =
HSER &2 W% 5 E K
- p— S Al REA
- YriEf R
BAMMR TR, RIFE NIRRT RSB | RIEEIK. SEREAIEM | >$10 billion
54 LA _Funintended release , BRZ R 2] [F ik
>200 extensive damage, remain "unsatisfactory" Global outrage, global brand
A Fatalitiesst state> 5 years. damage and/or affecting
= XU “AR” IRESEsFLL E international legislation.
extensive damage to a sensitive environment
and which remains > 5 years.
LY XPAERURPEIA S 2 88 “AR” IRSIASE | KA F prifi s fiiE $5 billion - $10
B Fatalities3E LA Fextensive damage to non-sensitive Prolonged international media | billion
]; AUES environment and remains "unsatisfactory” coverage.
' state > 5 years.
(A . XF AFRBUBCIE I V2 AL 2-44FE J5 A REVR T 2] | KIS [H) Xt A4 4k T $0.5 billion - $5
Fatalitiesst R FTINAT” . extensive damage to a International media coverage | billion
1‘:61' 2T non-sensitive environment be remediated to a | prolonged Regional media
’ "satisfactory” / agreed state in 2 - 4 years. coverage.
D | >3 Fatalities | XFARBUBIEIASE ) 2 IR AT DAFELAE J IR B B30 | RIS [A) AR HRE, B | $100 m to $0.5
BET; or BHEANFRE. extensive damage to a non- 1) B K H0.4% billion
> 30 injuries | sensitive environment and which can be Regional or prolonged local
A5 remediated in @ 1 year. media coverage or severe
national outrage.




2nZFEgImpact levels

HSER &2 Mk 5% B 2%
E
B B2 ARER.
e i SAE R JR
1or2 N AE U A S E R R, EAEEK | EEMIREIEERK “Flas | $56m -$100 m
» RS AENGIR NS £[F]” #H48* Localized or
Fatalities#t locall i imi
E I or oca_ ized damage _to a non-sensitive |m|ted '
> 10 environment remain 1 year. “interest-group” outrage in
injuries i major market.
X AERBUR R A SIS B R i s, LD HW | S AR B [a] 5S $500Kk-$5m
= DAFWCHi | %% . localized damage Prolonged local media
9 TR to a non-sensitive environment and attention.
restores months.
G Xt AE BB A I I B B X A, 7EJLAS | b AR kG B OCyE $50k -$500k
RIF[iERHE | HNKE. Short term local media
14 immediate area damage to a non-sensitive | coverage.
environment months.
H First aid®l | XTHEBUBOASE G s BB X 3, E)LREL | H5ABE LB AT fE KA HIE S | <$50k
7B ISE JUE A% Eimmediate area damage to a Isolated and short term
non-sensitive environment and restores in complaints from neighbours
days or weeks.
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1 2 3 4 5 6 7 8
A similar event R Al fni : .
B | g | iy | oot [ompomnn, | toynoar [ emuoyy | oo,
SEVERITY | industry and ogcunr(r)eg?n somewherein | somewhere fﬁe%cn‘ig’é;"’l'gh'sfi‘rﬁi‘lgr the facility times in the least annually)
an | | SRaa |G | TEGE B e | |
LLHBTY M iERs Y SR ﬁﬁz % | BRI SRELY | puElER
%Eg‘&ﬁ S 75 TSEREHs | pOEntiEh Sa /&%ﬁ gk oo | B Xl
A
B
C
D 6
E 5
F 4
G 2 3 4 5 6 7 8 9
H 1 2 3 4 5 6 7 8
, . >1061t0 100 | >105t0 10° | >10%to 10 e >102t0 100 | >10to
FIE <10-/yr Siyr ayr Sy >10-3 to 102/yr yr VR >1lyear
PHEZR <106 >10%6to 10> | >10°5to 104 | >104to 103 >103to 102 >0.01to0 0.1 >0.1t0 0.25 | 0.25
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1 2 3 4
SEVERIT sinlar e [T& sinlar ovent had nm | Sodas  ownd s d o weunl has occured, or | O O COOUT DnCE of TTHNON COCUMENCE |3
wil  occurmed o oour | oyl ccowred i owr || cccunmed someeshara in sonninstvdg within G [T ia Bealy o ocour, wlhin the | Dwice e ohe Tacaity Batinms wireaial Wres 0 e | least  annuala  the
incheiny mnd would on| mchomng AN TR | cur mdustry lifetirmee of 10 mmilar dncidies facilty Efntine 5] BEVET | faciley
e @ remate possibliy; WMIE A E%ﬁmmlgﬂﬁ.ﬂm PR P o ch i
0% B W0 P ST 2 7 7E 17 ALy MRS WP i EE =R ERNEF2EEEd. B | E—TRamE + ARETAREE (E
el Gk B B TR Ay ey " 10 HEE T AR
#in) BREE
8 9
T 8
6 7
I
5 6
4 5
3 4
2 3
1 2 6
Frequency | =10%iyr =105ta 10%yr | =10%to 104%yr | =10%to 10-Nyr =103 to 10-3yr =107 to 10 yr =10"to 1/YR =1/year
W
Probability | =10% =105 to 107 =107 o 104 =104 ta 102 =107t 102 >0.01 to 0.1 >0.1te 0.25 0.25
L

3H24H N EHZ R iR B C+ AN R B A, BOSHEHEE. C+ risks
are involved into GM, DGM management as risk management committee meeting.

o CHXK AT RE =&AL T-10 NBE 2 155

« C+risk is the potential for 10 or more fatalities
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o NEBET: SR FEAEEM. MBS e g,
Internal corrosion: include medium chemical corrosion, stress corrosion,
electrochemical corrosion, erosion corrosion etc;

o HMERIETR. ABLERIE R, XK FERRIEE TR (CUL Bk E NEEED .
External corrosion: corrosion caused by environment, the corrosion with large
corrosion is mainly the corrosion under insulation (similar to corrosion under fire-
proof Ia yer);

- JE EBZE*J—H{% 2Rar, M, BIAHUGEREYE . Rk e ™ R3S B R SE s
Corr05|on will result in wall thinning, crack and leakage, and will damage the
mechanical integrity. The corrosion problem will seriously threaten reliable

= coperation of the plant______________________________________________
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