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Yellow Confidence Lines 1.0 psi = shatters glass

Time: December 14, 2011 1056 hours ST
Chemical Name: BENZENE
Wind: 3 5 meters/second from s at 10 meters

THREAT ZONE:
Red : 16 meters — (8.0 psi = destruction of bulldings)
Orange: 22 meters - (3.5 psi = serious injury likely)
Yellow: 48 meters — (1.0 psi = shalters glass)

Carcinogenic nsk - see CAMEO Chemicals

Threat Modeled Overpressure (blast force) from vapor cloud
explosion

Type of Ignition: ignited by detonation

Model- ALOHAHeavy Gas
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®* Bowtie Diagram
®* PSM (Process Safety Management )

® Emergency Planning &Response

P
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Bow Tie Diagram » Ja9ni /UIIEAINITOL IRLLIEY LaDee 152

Steps of Bow Tie workflow

HANIENY 1.Hazardidentification

Potential
Causes

] Outcomes 2T0p Event

3.Consequence

N'lﬂ’n'l’l‘]ﬂ\! fT}Vﬂ')UQN dmATnNMIaaHaniITnuy

Preventieftriers Mitigation Barriers 4Th I‘eat

5.Preventive Barrier

j @ ﬁ Q’b"‘“ Am |ChemE~n 6.Mitigative Barrier
Ex¢on < IHESSl (ép$ HSE

Health & Safety
PETRONAS Executive
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Example

Liguid Product
10 bar/30deg. C

Owerflill of THSSA due
te LTS11 control
system failing low

LSHHIZ0 (SIL2 rated)
closes MOVS 20

Pool/ Bund fire
. l (Immediate Ignition)

(isalates inlat)
Bunding arcund Manual fire detection
THSSA/B and and operator initiates
campound foam injection and
Ovarfill of TKSSE dus sctivates tank ring
to LTS12 control water deluge

systam failing low
LSEHHIZ2 (SIL2 rated)

closes MOVS22 LOPC from l l .
(isolates inlet) Flash fire /VCE
prﬂi_j_l..I_Ct t_’ﬂl"ik (Delayed Ignition) '
Gas detection at pump Dpearator detection
Overpressure of bay (and around tank (wisual and smell) Fersonnal ev
TESSA due to blanket farm area) initiates during reg r on site PIP
gas {H:] PCVSOT alarm to control room and initiates tank farm
stuck fully open and operator response ESD
PEVTOE relleves to tmm J 24
atmosphere at sale
location at 15 mbarg atmosphere at safe
Iecation at 18 mbarg

Dverpressure of Manual fire detection
KSSH dus (o blanket and oparator activates Parsonnel evacuation
gas (N2) PCV 508 tank ring water deluge based on she FIP
stuck fully open on surreunding tanks
PSV707 relioves to Emergency hatch (24
atmosphers at sale inch) raliaves to
at 1% 9 w at safe
at 18 mbarg
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(Process Safety Management)

ANTAIRN1TANNLRaAGENTZUIUNTNAR (Process Safety Management: PSM)
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WHTNITNIIAITIAAITURLAUSIUNIEIUTAINTTUTUATTHLY Usedfiu uaraIuaN
AUATILANNNTLUIUANTHES warTWNUIaAININTINGINTARLAL ngaanuuy Al
ANTHAR N1511TI5AE ANTATIARAL ANTNARAL LLAyAITUURINIaLARAULNEaRISLAL
A URIIEITEILTY
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A mode/ of organizational acciadents
(7hHe Swiss cheese’)

Some holes due ~ |
to active failures ‘ (P ( Hazards

, Other holes due to
| osses latent conditions
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Layer of Protection & Mitigation

NHAILANNTITRALAU

asilavAaunivaranin 1adu DIKES
asilavAaunivaranw 1adu RELIEF DEVICES

b Loyr-N =2 # - -
aaulaaaTula 12fu SIS wia ESD uazduaauilfii

Anuanatidau Asauaupilfiideu

& -
ANSAILANNUFIU ASTLNIUAISUIAY
iiau AsAluANKUfIG U

ASZLNUANSHAR
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32UUNIIIANIANNUADANUNIZUINNIIHAR (Process Safety Management System)

Trade
Secrets
Employee
Involvement

Compliance
Audits

IEAT PSM

Contractors

Process
Safety

Information Process

Hazard
Analysis

Operating

Procedures &
Safe Practices

Hot Work

Regulation i

Incident
Investigation

Management
of Change

Training
Management

Emergency
Preparedness
& Response

Mechanical
Integrity
Pre-Startup
Safety

Review
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PSM and World-class Standard

® CCPS 14 Elements

®* OSHA PSM 14 Elements
* EPA RMP 14 Elements
®* API-RP-750 11 Elements

* CMA 13 Elements

P
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* API-RP-750 11 Elements
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Process Safety & Risk Management Model

Process Safety Process
Auditing Information Hazards

Emergency Planning
and Response

Operating
Procedures and
Safe Practices

Management
of Personnel Change

Incident Investigation

Management

Contractors of Technology Change

Training and Performance

Quality Assurance
Management

of “Subtle Changes”

Mechanical | Prestart-Up
Integrity Safety Reviews
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Process Safety Management (PSM)
* Process Safety Management Standard
On May 26, 1992, the Occupational Safety and
Health Administration (OSHAQ Enacted Standard n
29 CFR 1910.119 Process Safety Management Management of Leadership
(PSM) of Highly Hazardous Chemicals. 1. Employee Participation
2. Incident Investigation
* Purpose 3. Compliance Audit
Reguirements for preventing or minimizing the ¢ hnol
consequences of catastrophic releases of foxic Management o T:ch nology
reactive, flammable, or explosive chemicals. 4. Managt.ament of Change
o 5. Operating Procedure
o 6. Process Hazard Analysis
- o 7. Process Hazard Information
Hazard | Protective 8. Trade Secrets
- -\"'— 'Barriers’
¢ f- :HH“"“-— — Management of Facilities
' ‘ Weaknesses Q. Emnen;;enf:vg,lr Plannlng and Response
| . -— r'Holes' 10. Mechanical Integrity
‘ o 11. Pre-Startup Safety Review
. Management of Personnel
12. Training
13. Contractor
14. Hot-Work Permit
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(Process Safety Management)

(@) dauamuldaansanssuIunIsNan (Process Safety Information : PSI)

(o) MsIAsvviauaanszIunIsNan (Process Hazard Analysis : PHA)

(o) Tumaun1sulfiideu (Operating Procedures : OP)

(&) nrsflnausu (Training)

(&) m3anisanulaaasiasFuiinn (Contractor Safety Management : CSM)

(o) mManumumnulaaasianaunsiautiutasad (Pre-Startup Safety Review : PSSR)

(o) anuwsanlruavalnsal (Mechanical Integrity : MI)

(<) Msayanavitunaltavirbviiaanusaunazdssnie’l (Hot Work Permits)
uazATayaavinun lilaviudsedn (Non-Routine Work Permits)

(o) MsAenITNIsLlRauniday (Management of Change : MOC)

(e0) ns&ausIUatinisal (Incident Investigation : II)

(e@) NMIeFENANNNIANUATNTAAL TIANNERNLAU (Emergency Planning and Response :EPR)

(alo) N3aTUseLiiunsdiideuraniviua (Compliance Audits)

(em) AmNUAUNIINTAT (Trade Secrets)

P
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Y OSHA

wwww.osha.gov

Occupational
Safety and Health

Administration

Process Safety
Management for
Small Businesses

Purpose

This guidance documeant does not cover the entire Process
Safety Management standard (PSM}, but only focuses on
aspects of the standard that may be particularly helpful for
small businesses. For a full compliance guide to PSM, please
refer to OSHA's Process Safety Management Guide (DSHA
3122) or the full text of the standard at www.osha.gov.?
Although all elements of the PSM standard apply to a PSM-
covered small business, the following elements of the standard
are most relevant to hazards associated with small businessas.

Process Safety Information {PSI)
Process Hazards Analysis {PHA)
Training

Mechanical Integrity (MI)
Compliance Audits

PSM s critically important to small businesses with highly
hazardous chemicals. Implementing the required safety
programs help prevent fires, explosions, large chemical

spills, toxic gas releases, runaway chemical reactions, and
other major incidents. Compliance with the PSM standard

will help ensure that employees, contractors, facility visitors,
and emergency responders are safe from these hazards.
Compliance will also benefit employers by minimizing damage
to facility equipment and neighboring structures in the event of
an HHC releassa.

Managing HHCs is required by OSHA standards and a good
business practice.” Catastrophic HHC release events continue
to occur among smaller companies. One study estimates that
employers with 1-25 employees are 47 times more likely to
have a release and 17 times more likely to suffer an injury,
per emiployee, than facilities with 1500 or more employess.*

1. wranw oz o v Fubl catenarosha I T2 pdi

L. woarw.omha.gowplyioshawebiows dmp show_d ocumani?p_ishles STANDARDS&p _ wd «'5TE0

3 Zam ~Tha Busiress Coss dor Procas s Safwty®, down iosdshis dmm wewrs sichooegccprishow
bamnezs-carm

4. “Procezs Safety s For Small Bussases® 8 Ssm Mansen, Herrg H. #exd, N Eammnand T.
Michasl §'Comnar, Mary Ky @*Conmor Process Safety Contar, 2004. IEhemE

PROCEEE SAFETY MAMNAGEMEMNT FOR SMALL BUSINEESEE
1
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Process Safety Information (PSI)
Process Hazards Analysis {FHA)
Training

Meachanical Integrity (MI)
Compliance Audits
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Thank You
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