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Date 2021-11-11 (YYYY-MM-DD) Time 16:31:44 (Greenwich Mean Time) Page 1 of 2
PTT GLOBAL CHEMICAL PUBLIC
PTT GLOBAL CHEMICAL PUBLIC Un'vatloﬂ COMPANY LIMITED
Unlva'l:ion' COMPANY LIMITED TECHMOLOGIES 555/1 EMERGY COMPLEX,BLDG.A,
TEGHHOLOGIES 555/1 ENERGY COMPLEX,BLDG.A, UNIVATION TECHMOLOGIES, LLC CHATUCHAK BRNGKOK 10900
UNIVATION TECHNOLOGIES, LLC CHATUCHAK BANGKOK 10300 THAILAND
THAILAND
ifi : o Ff : Univation Confidential Information
Certificate of Analysis Uatomal Information Reported data and values were (or will be) prepared pursuant to proprietary in process
Prod N 00097045106 measurement or sampling and test procedures in effect at time of production. Some values may
roduct Number Customer Name PTT GLOBAL CHEMICAL PUBLIC be the result of interpolation or correlation of other data. including data from intermediate or
Product Name i precursor product. Applicable sampling and testing methods are available under secrecy
Custemer FO number 1040367175-2A agreement and are subject to change without notice. The information contained herein is based
XCAT™ HP-100 Catalyst upon data believed (o be reliable and relates only (o the matters specifically contained herein.
Deli N 800006925 Although such information is. to the best of our knowledge and belief, accurate, and reliable as of
Bl ivery Po. the date thereof, no representation. warranty (expressed or implied, of merchantability, fitness or
Order Number 100004810 otherwise), or guarantee is made as 1?,“1& suilah[]it:..'. accuracy, reliabili.t_\r.l or culnulewncstf of the
) information. It is the user's responsibility to satisfy itself as to the suitability, accuracy, reliability,
Container ID MSKU5848860 and completeness of such information for its particular use. Further, there is no warranty against
patent infringement, and Univation Technologies, LLC (nor any of its affiliates) shall not be liable
for any loss, damage. or injury thal may occur [rom the usc of this information. No statement
Shipvent No: 26009071 Specification: Nanker 000000440701 herein shall be construed as an endorsement of any product or process.
For inquiries please contael Customer Service or local sales
o o, - J;:;:':l.:';f Alurinum  |Volatile Matter *™Trademark of Univation Technologies. UNIVATION, stylized “Univation Technologies™ and the stylized “"U” are
tager) (%) | (W) 1) registered trademarks (Reg, U.S. Pat. and Tm. OIf. and other countries) of Univation Technologies, UCAT is a
UDZSLEADO1 nsrsi/ 47|, 13, 21| - trademark of The Dow Chemical Company ("Dow") or an alfilialed company of Dow, licensed for use (o Univation
v Technologies and its subsidiaries.
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Univation

TECHNOLOGIES

UNIVATION TECHNOLOGIES, LLC

PTT GLOBAL CHEMICAL PUBLIC
COMPANY LIMITED

555/1 ENERGY COMPLEX,BLDG.A,
CHATUCHAK BANGKOK 10900
THAILAND

PTT GLOBAL CHEMICAL PUBLIC
COMPANY LIMITED

555/1 ENERGY COMPLEX,BLDG.A,
CHATUCHAK BANGKOK 10900
THAILAND

Univation

TECHNOLOGIES
UNIVATION TECHNOLOGIES, LLC

Caertificate of Analysis

Customer Information

Univation Confidential Information
Reported data and values were (or will be) prepared pursuant to proprietary in process
measurement or sampling and test procedures in effect at time of production. Some values may
be the result of interpolation or correlation of other data. including data from intermediate or
precursor product. Applicable sampling and testing methods are available under secrecy
agreement and are subject to change without notice. The information contained herein is based
upon data believed (o be reliable and relates only to the matlers specifically contained herein,
Altheugh such information is. to the best of our knowledge and belief. accurate, and reliable as of
the date thereof, no representation. warranty (expressed or implied, of merchantability, fitness or
otherwisel), or guarantee is made as to the suitability, accuracy, reliability, or completeness of the
information. It is the user's responsibility to satisfy itself as to the suitability, accuracy, reliability,
and completeness of such information for its particular use. Further, there is no warranty against
patent infringement, and Univation Technologies, LLC (nor any of its affiliates) shall not be liable
for any loss, damage. or injury that may occur (rom the usc of this information. No slatement
herein shall be construed as an endorsement of any product or process.

For inquiries please contact Customer Service or local sales

*™Trademark of Univation Technologies. UNIVATION, stylized “Univation Technologies™ and the stylized “U" are
registered trademarks (Reg, ULS. Pat. and Tm. Off. and other countries) of Univation Technologics. UCAT isa
trademark of The Dow Chemical Company ("Dow™) or an alfilialed company of Dow, licensed [or use Lo Univation
Technologies and its subsidiaries.

Froduct Number 00097045108 Customer Name PTT GLOBAL CHEMICAL PUBLIC
Froduct Name
Customer PO number 1040367175-2A
XCAT™ HP-100 Catalyst
Delivery HNo. 800006850
Order Number 100004810
Container ID FESU206B308
Shipment No. 20009070 Specification Number 000000440701
Transition
Bateh No. Cylinder | Metals [% of ‘*}m"r m:'m“"
tarper}i% )
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V02518002 876782} 921) 108] 21l
U025091003 arsTTyy szaf_ e 3 DA
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V 21l 108 27|,
U025L51003 876778 9214~ 108 a7,
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Wnivation
TEGHHOLOGIES
Product Name:  XCAT(TM) HP-100 CATALYST
Revision Date: 28 Sep 2011

MATERIAL SAFETY DATA SHEET
[SECTION 1 PRODUCT AND COMPANY IDENTIFICATION
PRODUCT

Product Name: XCAT(TM) HP-100 CATALYST
Product Description:  Organometallic Compound

Intended Use: Catalyst

COMPANY IDENTIFICATION
Supplier: UNIVATION TECHNOLOGIES, LLC
5555 SAN FELIPE, SUITE 1950
HOUSTON, TX. 77056 USA
24 Hour Health Emergency Day Emergency - (713) 726-3700 / Night Emergency - (800)
726-2015

Transportation Emergency Phone (800) 424-9300 or (703) 527-3887 CHEMTREC

Product Technical Information (713) 892-3700
Supplier General Contact (713) 892-3700
I SECTION 2 COMPOSITION / INFORMATION ON INGREDIENTS
Reportable Hazardous Substance(s) or Complex Substance(s)
Name CAS# Concentration*
PROPRIETARY ORGANOMETALLIC CATALYST None 20 - 30%
SILICA 7631-86-9 60 - 70%
TOLUENE 108-88-3 <3%

* All concentrations are percent by weight unless material is a gas. Gas concentrations are in percent by volume.

[SECTION 3 HAZARDS IDENTIFICATION |

This material is considered to be hazardous according to regulatory guidelines (see (M)SDS Section 15).

POTENTIAL PHYSICAL / CHEMICAL EFFECTS
Reacts violently with water. Material can release vapors that readily form flammable mixtures. Vapor
accumulation could flash and/or explode if ignited. Small spilled amounts of the material will not burn, but will
smolder and char when exposed to air. Spilled amounts greater than 25 kg (50 pounds) may produce open
flames. The catalyst will decompose or react upon exposure to air or water and may release aluminum oxide
fumes, hydrochloric acid and flammable organic vapors. Pyrophoric. Material can accumulate static charges
which may cause an ignition.

POTENTIAL HEALTH EFFECTS
Corrosive to eyes and skin. May cause permanent damage. Toxic if swallowed. Irritating to respiratory
system. This material will react with water to release hydrochloric acid and heat. If inhaled, delayed lung injury
may result.

Target Organs:  Skin | Eye |

Wnivation
TEGHHNOLOGIES
Product Name: XCAT(TM) HP-100 CATALYST
Revision Date: 28 Sep 2011

Page 2 of 12
NFPA Hazard ID: Health: 3 Flammability: 3 Reactivity: 2
HMIS Hazard ID: Health: 3 Flammability: 3 Reactivity: 2

NOTE:  This material should not be used for any other purpose than the intended use in Section 1 without expert
advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary
from person to person.

[ SECTION 4 FIRST AID MEASURES |

INHALATION
Remove from further exposure. For those providing assistance, avoid exposure to yourself or others. Use
adequate respiratory protection. If respiratory irritation, dizziness, nausea, or unconsciousness occurs, seek
immediate medical assistance. If breathing has stopped, assist ventilation with a mechanical device or use
mouth-to-mouth resuscitation. At ambient/normal handling temperatures, no adverse effects due to inhalation
of dust are expected.

SKIN CONTACT
Wash contact areas with soap and water. Remove contaminated clothing. Launder contaminated clothing

before reuse.

EYE CONTACT
Flush thoroughly with water for at least 15 minutes. Get immediate medical assistance. If medical assistance is
not immediately available, flush an additional 15 minutes.

INGESTION
Seek immediate medical attention. Do not induce vomiting.

[SECTION 5 FIRE FIGHTING MEASURES |

EXTINGUISHING MEDIA
Appropriate Extinguishing Media: Use dry chemical, carbon dioxide (CO2), or a dry, noncombustible
material such as, dry sand or earth, to extinguish flames.

Inappropriate Extinguishing Media: DO NOT USE WATER.

FIRE FIGHTING
Fire Fighting Instructions: Pyrophoric. Evacuate area. Prevent runoff from fire control or dilution from
entering streams, sewers, or drinking water supply. Firefighters should use standard protective equipment and
in enclosed spaces, self-contained breathing apparatus (SCBA). Use water spray to cool fire exposed
surfaces and to protect personnel.

Unusual Fire Hazards: Pyrophoric. Adsorption of water will generate heat and possibly steam; closed
containers may get very hot and build up pressure. Hazardous material. Firefighters should consider protective
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TEGCHHIOLODGI1ES
Product Name: XCAT(TM) HP-100 CATALYST

Revision Date: 28 Sep 2011
Page 3of 12

equipment indicated in Section 8.

Hazardous Combustion Products:  Smoke, Fume, Incomplete combustion products, Oxides of carbon,
Hydrochloric acid (HCL)

FLAMMABILITY PROPERTIES
Flash Point [Method]: [Pyrophoric]
Flammable Limits (Approximate volume % in air): LEL: N/D UEL: N/D
Autoignition Temperature: N/D

[ SECTION 6 ACCIDENTAL RELEASE MEASURES

NOTIFICATION PROCEDURES
In the event of a spill or accidental release, notify relevant authorities in accordance with all applicable
regulations. US regulations require reporting releases of this material to the environment which exceed the
applicable reportable quantity or oil spills which could reach any waterway including intermittent dry creeks. The
National Response Center can be reached at (800)424-8802.

PROTECTIVE MEASURES
Avoid contact with spilled material. Warn or evacuate occupants in surrounding and downwind areas if
required due to toxicity or flammability of the material. See Section 5 for fire fighting information. See the
Hazard Identification Section for Significant Hazards. See Section 4 for First Aid Advice. See Section 8 for
advice on the minimum requirements for personal protective equipment. Additional protective measures may be
necessary, depending on the specific circumstances and/or the expert judgment of the emergency responders.

SPILL MANAGEMENT
Land Spill: Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area). Stop leak
if you can do it without risk. Do not touch or walk through spilled material. Prevent entry into waterways,
sewer, basements or confined areas. Fully encapsulating, vapor protective clothing should be worn for spills
and leaks with no fire. Use clean non-sparking tools to collect material and place it into loosely covered plastic
containers for later disposal. Prevent dust cloud. Cover with DRY earth, DRY sand, or other non-combustible
material followed with plastic sheet to minimize spreading or contact with rain.

Water Spill: Stop leak if you can do it without risk. Confine the spill immediately with booms. Warn or
evacuate occupants in surrounding and downwind areas if required due to toxicity or flammability of the
material. Warn other shipping. Skim from surface.

Water spill and land spill recommendations are based on the most likely spill scenario for this material;
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction
and speed may greatly influence the appropriate action to be taken. For this reason, local experts should be
consulted. Note: Local regulations may prescribe or limit action to be taken.

ENVIRONMENTAL PRECAUTIONS
Prevent entry into waterways, sewers, basements or confined areas. Large Spills: Cover spill with plastic
sheet or tarpaulin to minimize spreading.

[ SECTION 7 HANDLING AND STORAGE

HANDLING

. a -
Wnivation
Product Name:  XCAT(TM) HP-100 CATALYST TECHNALOGIES

Revision Date: 28 Sep 2011
Page 4 of 12

Minimize dust generation and accumulation. Routine housekeeping should be instituted to ensure that dusts
do not accumulate on surfaces. Material may form dust and can accumulate electrostatic charges due to the
friction from transfer and mixing operations, which may cause an electrical spark (ignition source). Provide
adequate precautions to ignition sources, such as electrical grounding and bonding, inert atmosphere or
non-sparking tools. However, bonding and grounds may not eliminate the hazard for static accumulation.
Consult local applicable standards for guidance. Refer to NFPA 654, Standard for the Prevention of Fire and
Dust Explosions from the Manufacturing, Processing, and Handling of Combustible Particulate Solids and EN
61241, Electrical Apparatus for Use in the Presence of Combustible Dust for safe handling. Avoid breathing
material. Avoid breathing mists or vapors. Avoid all personal contact. Prevent exposure to ignition sources,
for example use non-sparking tools and explosion-proof equipment. Product may generate heat if it comes in
contact with water or water vapor. May contain hydrogen chloride gas. Use proper bonding and/or ground
procedures. However, bonding and grounds may not eliminate the hazard from static accumulation. Avoid
contact with moist air. Avoid vapors from heated materials to prevent exposure to potentially toxic/irritating
fumes. Prevent small spills and leakage to avoid slip hazard. ~Material can accumulate static charges which
may cause an electrical spark (ignition source). DO NOT allow water to come into contact with this material.
Keep container upright.

Loading/Unloading Temperature: [Ambient]
Transport Temperature: [Ambient]
Static Accumulator:  This material is a static accumulator.

STORAGE
Material should be stored under an inert atmosphere. Empty container retains nitrogen vapor and product
residue. The container choice, for example storage vessel, may effect static accumulation and dissipation.
Do not store in open or unlabelled containers. Keep container closed. Handle containers with care. Open
slowly in order to control possible pressure release. Store in a cool, well-ventilated area.  Outside or
detached storage preferred.
Storage Temperature: [Ambient]

[ SECTION 8 EXPOSURE CONTROLS / PERSONAL PROTECTION

EXPOSURE LIMIT VALUES

Exposure limits/standards (Note: Exposure limits are not additive)

Source Form Limit / Standard NOTE Source
PROPRIETARY ORGANOMETALLIC TWA 5 mg/m3 as Zr OSHA Z1
CATALYST
PROPRIETARY ORGANOMETALLIC STEL 10 mg/m3 as Zr ACGIH
CATALYST
PROPRIETARY ORGANOMETALLIC TWA 2 mg/m3 as Al ACGIH
CATALYST
TOLUENE Ceiling 300 ppm N/A OSHA 72
TOLUENE Maximum | 500 ppm N/A OSHA Z22

concentra

tion
TOLUENE TWA 200 ppm N/A OSHA 72
TOLUENE TWA 20 ppm N/A ACGIH
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Exposure limits/standards for materials that can be formed when handling this product:  See the OSHA Z-3
Table for exposure limit guidance for mineral dusts. For dusty conditions, OSHA recommends for particulates not
otherwise regulated an 8-hour TWA of 15 mg/m3 (total dust), 5 mg/m3 (respirable fraction); ACGIH recommends for
insoluble and poorly soluble particles not otherwise specified an 8-hour TWA of 10 mg/m3 (inhalable particles), 3
mg/m3 (respirable particles).

NOTE: Limits/standards shown for guidance only. Follow applicable regulations.
ENGINEERING CONTROLS

The level of protection and types of controls necessary will vary depending upon potential exposure conditions.
Control measures to consider:
Adequate ventilation should be provided so that exposure limits are not exceeded. Use
explosion-proof ventilation equipment to stay below exposure limits.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications,
handling practices, concentration and ventilation. Information on the selection of protective equipment for use
with this material, as provided below, is based upon intended, normal usage.

Respiratory Protection:  If engineering controls do not maintain airborne contaminant concentrations at a
level which is adequate to protect worker health, an approved respirator may be appropriate. Respirator
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable. Types of
respirators to be considered for this material include:

Particulate air-purifying respirator approved for dust / oil mist is recommended.

For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode.
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate,
gas/vapor warning properties are poor, or if air purifying filter capacity/rating may be exceeded.

Hand Protection:  Any specific glove information provided is based on published literature and glove
manufacturer data. Glove suitability and breakthrough time will differ depending on the specific use conditions.
Contact the glove manufacturer for specific advice on glove selection and breakthrough times for your use
conditions. Inspect and replace worn or damaged gloves. The types of gloves to be considered for this material
include:
Chemical resistant gloves are recommended. If contact with forearms is likely wear gauntlet style
gloves.

Eye Protection:  Chemical goggles and face shield are recommended.

Skin and Body Protection: Any specific clothing information provided is based on published literature or
manufacturer data. The types of clothing to be considered for this material include:
Chemical/oil resistant clothing is recommended. Chemical/ oil resistant clothing if contact with
material is likely.

Specific Hygiene Measures:  Always observe good personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants. Discard contaminated clothing and footwear that cannot be cleaned.
Practice good housekeeping.

. a -
Wnivation
Product Name:  XCAT(TM) HP-100 CATALYST TECHNALOGIES

Revision Date: 28 Sep 2011
Page 6 of 12

ENVIRONMENTAL CONTROLS
See Sections 6, 7,12, 13.

[SECTION 9 PHYSICAL AND CHEMICAL PROPERTIES |

Note: Physical and chemical properties are provided for safety, health and environmental considerations only
and may not fully represent product specifications. Contact the Supplier for additional information.

GENERAL INFORMATION
Physical State: Solid

Form: Powder
Color:  White to Off-White
Odor:  N/D

Odor Threshold:  N/D

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density:  N/D
Bulk Density: < 0.4 glccat 20 °C
Flash Point [Method]: [Pyrophoric]
Flammable Limits (Approximate volume % in air): LEL: N/D UEL: N/D
Autoignition Temperature: N/D
Boiling Point / Range:  N/A
Vapor Density (Air=1):  N/A
Vapor Pressure: N/A
Evaporation Rate (n-butyl acetate =1): N/A
pH: N/D
Log Pow (n-Octanol/Water Partition Coefficient): N/D
Solubility in Water:
Viscosity:  N/A
Oxidizing Properties: See Hazards Identification Section.

OTHER INFORMATION
Freezing Point:  N/A
Melting Point:  N/D

[ SECTION 10 STABILITY AND REACTIVITY

STABILITY: Material is stable under normal conditions.

CONDITIONS TO AVOID:  Elevated temperatures.

MATERIALS TO AVOID: Contact with water. Oxygen, Alcohol, Air

HAZARDOUS DECOMPOSITION PRODUCTS: Flammable hydrocarbons, Methane, Hydrochloric acid (HCL)

HAZARDOUS POLYMERIZATION:  Will not occur.

[SECTION 11 TOXICOLOGICAL INFORMATION

ACUTE TOXICITY
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Route of Exposure Conclusion / Remarks
Inhalation
Toxicity: No end point data
Irritation: Data available.

Not determined. Material has not been fully evaluated.
May be irritating to the respiratory tract. The effects are reversible.
Based on test data for structurally similar materials.

Ingestion
Toxicity: Data available.

Moderately toxic. Based on test data for structurally similar
materials.

Skin
Toxicity: No end point data
Irritation: Data available.

Not determined. Material has not been fully evaluated.
Corrosive to eyes and skin. May cause permanent damage.
Based on test data for structurally similar materials.

Eye
Irritation: Data available.

Corrosive to eyes and skin. May cause permanent damage.
Based on test data for structurally similar materials.

CHRONIC/OTHER EFFECTS
For the product itself:
Elevated temperatures or mechanical action may form vapors, mists or fumes which may be irritating to the
eyes and respiratory tract.

Contains:

AMORPHOUS SILICA:  Most amorphous silicas (e.g., diatomaceous earth and precipitated silica) have
relatively little adverse effects, although high aerosol concentrations may cause irritation of respiratory tract or,
with prolonged exposure, possible benign pneumoconiosis. Aerosols of fused amorphous silica are thought to
have greater potential to cause pulmonary fibrosis.

TOLUENE : Concentrated, prolonged or deliberate inhalation may cause brain and nervous system damage.
Prolonged and repeated exposure of pregnant animals (> 1500 ppm) have been reported to cause adverse fetal
developmental effects.

Additional information is available by request.

The following ingredients are cited on the lists below: None.

--REGULATORY LISTS SEARCHED--

1=NTP CARC 3=1ARC 1 5=IARC 2B
2=NTP SUS 4 =1ARC 2A 6 = OSHA CARC
[ SECTION 12 ECOLOGICAL INFORMATION |

The information given is based on data available for the material, the components of the material, and similar
materials.

ECOTOXICITY
Material -- Not expected to be harmful to aquatic organisms.
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MOBILITY
Material -- Low solubility and floats and is expected to migrate from water to the land. Expected to
partition to sediment and wastewater solids.
Material -- Can float on water, but will sink when saturated.

PERSISTENCE AND DEGRADABILITY
Biodegradation:
Material -- Expected to be persistent.

[ SECTION 13 DISPOSAL CONSIDERATIONS |

Disposal recommendations based on material as supplied. Disposal must be in accordance with current applicable
laws and regulations, and material characteristics at time of disposal.

DISPOSAL RECOMMENDATIONS
In accordance with applicable regulations, material is suitable for burning in an enclosed controlled burner for
fuel value or disposal by supervised incineration at very high temperatures or with appropriate filtration.

REGULATORY DISPOSAL INFORMATION
RCRA Information: Disposal of unused product may be subject to RCRA regulations (40 CFR 261). Disposal
of the used product may also be regulated due to ignitability, corrosivity, reactivity or toxicity as determined by
the Toxicity Characteristic Leaching Procedure (TCLP). Potential RCRA characteristics: REACTIVITY.
CORROSIVITY.

Empty Container Warning Empty Container Warning (where applicable): Empty containers may contain residue and
can be dangerous. Do not attempt to refill or clean containers without proper instructions. Empty drums should be
completely drained and safely stored until appropriately reconditioned or disposed. Empty containers should be taken
for recycling, recovery, or disposal through suitably qualified or licensed contractor and in accordance with
governmental regulations. DO NOT PRESSURISE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND, OR EXPOSE
SUCH CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION.
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH.

[ SECTION 14 TRANSPORT INFORMATION |

LAND (DOT)
Proper Shipping Name: ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC, WATER REACTIVE
(Aluminum Alkyls )
Hazard Class & Division: 4.2
ID Number: 3393
Packing Group: |
Hazard Zone: D
Product RQ:  44228.22 LBS - TOLUENE
ERG Number: 135
Label(s): 4.2 (4.3)
Transport Document Name: UN3393, ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC,
WATER REACTIVE (Aluminum Alkyls), 4.2, PG |
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SEA (IMDG)
Proper Shipping Name: = ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC, WATER REACTIVE
(Aluminum Alkyls)
Hazard Class & Division: 4.2
EMS Number: F-G, S-M
UN Number: 3393
Packing Group: |
Label(s): 4.2(4.3)
Transport Document Name: UN3393, ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC,
WATER REACTIVE (Aluminum Alkyls), 4.2 (4.3), PG |

AIR (IATA)
Proper Shipping Name: ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC, WATER REACTIVE
(Aluminum Alkyls)

Hazard Class & Division: 4.2

UN Number: 3393

Packing Group: |

Label(s) / Mark(s): 4.2 (4.3)

Transportation Limitations: FORBIDDEN FOR AIR TRANSPORT

Transport Document Name: UN3393, ORGANOMETALLIC SUBSTANCE, SOLID, PYROPHORIC,
WATER REACTIVE (Aluminum Alkyls), 4.2, PG |

[ SECTION 15 REGULATORY INFORMATION |

OSHA HAZARD COMMUNICATION STANDARD:  When used for its intended purpose, this material is classified as
hazardous in accordance with OSHA 29CFR 1910.1200.

Complies with the following national/regional chemical inventory requirements::  TSCA

EPCRA: This material contains no extremely hazardous substances.

CERCLA:
|Chemical Name | CAS Number | Typical Value | Component RQ [ Product RQ |
|TOLUENE | 108-88-3 [<3% | 1000 LBS [ 44228.22 LBS |

SARA (311/312) REPORTABLE HAZARD CATEGORIES: Fire. Reactive. Immediate Health.

SARA (313) TOXIC RELEASE INVENTORY:

|Chemical Name | CAS Number | Typical Value |
|TOLUENE | 108-88-3 [<3% |

The following ingredients are cited on the lists below:

|Chemical Name | CAS Number | List Citations |
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PROPRIETARY None 1,4

ORGANOMETALLIC CATALYST

SILICA 7631-86-9 13,16, 17,18, 19

TOLUENE 108-88-3 1,4,11,13,15,16,17,18, 19

--REGULATORY LISTS SEARCHED--

1=ACGIHALL 6 = TSCA 5a2 11 = CA P65 REPRO 16 = MN RTK
2=ACGIH Al 7 =TSCA 5e 12 =CARTK 17 =NJ RTK
3 =ACGIH A2 8=TSCA6 13 =IL RTK 18 = PARTK
4=0SHAZ 9=TSCA 12b 14 =LARTK 19 =RIRTK

5=TSCA 4 10 = CA P65 CARC 15=MI 293

Code key: CARC=Carcinogen; REPRO=Reproductive

[ SECTION 16 OTHER INFORMATION
N/D = Not determined, N/A = Not applicable

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
Revision Changes:

Section 06: Protective Measures was modified.

Section 10: Decompostion Products was modified.

Section 01: Product Identification Product Name was modified.

Section 09: Phys/Chem Properties Note was modified.

Section 07: Handling and Storage - Handling was modified.

Section 09: Flash Point C(F) was modified.

Section 14: Transport Document Name was modified.

Section 14: Transport Document Name was modified.

Section 14: Transport Document Name was modified.

Section 15: National Chemical Inventory Listing - Header was modified.
Section 15: National Chemical Inventory Listing was modified.

Section 16: Precautions was modified.

Section 16: NA Contains was modified.

Section 08: Exposure limits/standards was modified.

Section 16: Global Disclaimer was modified.

PRECAUTIONARY LABEL TEXT:

Contains: PROPRIETARY ORGANOMETALLIC CATALYST; TOLUENE

DANGER!

HEALTH HAZARDS

Corrosive to eyes and skin. May cause permanent damage. Very toxic if swallowed.
Target Organs: Skin | Eye |

PHYSICAL HAZARDS
Reacts violently with water. Reacts violently with water. Material can accumulate static charges which may cause an
ignition.

PRECAUTIONS
Minimize dust generation and accumulation. Routine housekeeping should be instituted to ensure that dusts do not
accumulate on surfaces. Material may form dust and can accumulate electrostatic charges due to the friction from
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transfer and mixing operations, which may cause an electrical spark (ignition source). Provide adequate precautions to
ignition sources, such as electrical grounding and bonding, inert atmosphere or non-sparking tools. However, bonding
and grounds may not eliminate the hazard for static accumulation. Consult local applicable standards for guidance.
Refer to NFPA 654, Standard for the Prevention of Fire and Dust Explosions from the Manufacturing, Processing, and
Handling of Combustible Particulate Solids and EN 61241, Electrical Apparatus for Use in the Presence of Combustible
Dust for safe handling. Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area). Avoid
contact with eyes. Prevent exposure to ignition sources, for example use non-sparking tools and explosion-proof
equipment. Use proper bonding and/or ground procedures. However, bonding and grounds may not eliminate the
hazard from static accumulation.

FIRST AID
Eye:  Flush thoroughly with water for at least 15 minutes. Get immediate medical assistance. If medical assistance is
not immediately available, flush an additional 15 minutes.

Oral:  Seek immediate medical attention. Seek immediate medical attention. Do not induce vomiting.

Skin: Wash contact areas with soap and water. Remove contaminated clothing. Launder contaminated clothing
before reuse.

FIRE FIGHTING MEDIA
Use dry chemical, carbon dioxide (CO2), or a dry, noncombustible material such as, dry sand or earth, to extinguish
flames. DO NOT USE WATER. Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish flames.

SPILL/LEAK

Land Spill:  Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area). Stop leak if you
can do it without risk. Keep substance wet using water spray. Prevent entry into waterways, sewer, basements or
confined areas. Fully encapsulating, vapor protective clothing should be worn for spills and leaks with no fire. Use
clean non-sparking tools to collect material and place it into loosely covered plastic containers for later disposal.
Prevent dust cloud. Cover with DRY earth, DRY sand, or other non-combustible material followed with plastic sheet to
minimize spreading or contact with rain.

Water Spill:  Stop leak if you can do it without risk. Confine the spill immediately with booms. Warn or evacuate
occupants in surrounding and downwind areas if required due to toxicity or flammability of the material. Report spills
as required to appropriate authorities.

This warning is given to comply with California Health and Safety Code 25249.6 and does not constitute an admission
or a waiver of rights. This product contains a chemical known to the State of California to cause birth defects or other
reproductive harm.

The information contained herein is offered for the user's consideration and examination. The user can contact
Univation Technologies, LLC to ensure this document is the most current available from Univation Technologies, LLC.
The information contained herein is not to be taken as a warranty or representation for which Univation Technologies,
LLC assumes any legal responsibility. The determination of the applicability or suitability of this information (including
any conclusions, recommendations, or interpretations provided herein) in regard to intended use and actual operations
is the responsibility of each user. Furthermore, each user remains solely and exclusively responsible for their
obligations with regard to the environmental, health, and safety standards and procedures applicable to their operations,
as well as for interpreting, conforming to, and complying with all applicable governmental rules and regulations,
including those relating to the environment, health, and safety. If buyer repackages this product, it is the user's
responsibility to ensure proper environmental, health, safety, and other necessary information is included with and/or on
the container. Appropriate warnings and safe-handling procedures should be provided to handlers and users.
Alteration of this document is strictly prohibited. Except to the extent required by law, republication or retransmission of
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this document, in whole or part, is not permitted.

Internal Use Only
MHC: 2,0,0,5,5,2

DGN: 4402314UUS (1007193)

Copyright 2002 Exxon Mobil Corporation, All rights reserved
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11392/2566|16/2/66 [uariusiansiaa il sWaiaaidlilauas 15 02 02 Activated carbon | auane
contaminated with oil and chemical TaadirFusfiunisda 3-106-41/53xu

1311eu 20 éiu 38151 da 042

11392/2566|16/2/66 [nauinsanisiaaililduay swataaililaua 12 01 07 Waste oil Taasi | augna
H¥usifiunnsda 3-106-16/56&u U3una 150 6iu 38n1sArdm 042

11434/2566|16/2/66 [uauinsanisiaaililauay swataaililaua 17 02 03 Fill pack 1aad auana
H3usfiunisda 3-106-8/49&u U3unan 20 du 8nsAinda 042

11464/2566|16/2/66 [uariusiansiaaluladuay sWaiaaidlilduas 05 01 08 TAR Taafiszu ayan
sinfiunisda 3-106-8/49au Usunat 300 siu 38n19r1dm 042

11442/2566|26/2/66 [uariusiansiaaluladuay sWaianidliladuas 15 01 01 wawnszane Taadt | ayqne
wFusnfiunisda 3-105-42/565u Usunew 15 ¢iu 38n15A1dm 011

11442/2566|26/2/66 |patiumanisiaaililduay swaiaaibilduay 12 01 01 iaudndondn auge
Taufig3usfiunis@a 3-105-42/5658 Usuan 10 ¢y 38n15A1dw 011

11442/2566|26/2/66 [uarinsanisiaailildus saiaalildua 19 12 04 Hose ‘Litluitlau | augne

astadl TaafisFusiiun1sfa 3-105-42/5658 Usuna 50 du 38n15inda 011

11442/2566|26/2/66 [uauinsansiaaililduay swataailildua 17 04 02 awagfiion 1ae | augne | 99(1)
fif¥udifiunnsda 3-105-42/5658 Usuau 50 éu 38n15A14m 011

11442/2566|26/2/66 [uauinsranisiaaililduas swatanilulauan 17 04 05 iAxauAUAE auanae | 99(1)
(via, Tube,Plate) Taadfir3usfiunisda 3-105-42/5658 15u1as 50 ¢iu 3803
indn 011

11442/2566|26/2/66 [uariusaansiaaililaduas swadaalulauss 16 02 14 annadnsalluih [laassti|  99(2)
Taufig3usfiunisda 3-106-36/645a Usuas 10 éiu 38n15A1da 049 LReIwa

11445/2566|26/2/66 [nauinsansiaaililaduay swataaililadua 17 04 05 wwwndn Taesi | auane | 99(1)
H3usfiunisda 3-105-42/5658 Usunaw 215 ¢y 38n1sA1dm 011

11445/2566|26/2/66 |uatfinmanisiaalildusy sWaiaailildua 1501 03 ‘Liwan (@ w | augna
&) TaadigFusnfiunisda 3-105-42/565u U3unan 100 du 58a15A1dm 011

11445/2566|26/2/66 [uaiinmanisiaailildusy siaiaaibildusd 1501 03 ‘Liwan (8w | auqna
2130) TaadgFusdunisda 3-105-42/5658 wsuen 100 6u 38n1sAdm 011

11445/2566|26/2/66 [uariusiansiaailuladuay sWaiaaidlilduas 15 01 03 wawlad (wive) Taa| auane
firfFusinfiunisda 3-105-42/565u Usunew 50 du 38n1sA1dm 011

11445/2566|26/2/66 |uarinmanisiagililduay siaiaaililduad 1501 01 wawnszans (589 | auge
ussafoad, naavnseanw) TaafigFusfiunnsda 3-105-42/5658 Usuna 70
6'u 38n15A1da 011

11445/2566|26/2/66 [nauinsianisiaaililduas swatanililauas 15 01 03 ‘Lidsiadasdng auane
TaafieFusfiun1s@a 3-105-42/565a U3unen 30 du 38n1sidm 011

11445/2566|26/2/66 [uariusiansiaalulduay sWaiaqililduas 15 01 02 wuanwaadn | auane
TaafisFusfiunisfa 3-105-42/565a U3unan 10 édu 38a1saidm 011

11445/2566|26/2/66 |uariumanisiaailildusy siaiaaililduad 16 02 16 @wvnaduasans | auge
"W TeadisFuafiunnsda 3-105-42/5658 Usuna 20 du 38n1sAda 011

11445/2566|26/2/66 [uarinsanisiagilildusy siaiagililduad 1501 02 wwswanadinviall |ananslai| 25,99(2)

Taufig3usfiunis@a 3-105-42/5658 Usuna 25 ¢y 38n15A1da 011 LAeIwa

11939/2566|26/2/66 |uatinmanisiaailildusy swaiaaibildusy 16 02 15 vaaa'lWldow | auana | 99(1)
wad Teadiduaifiunisda 3-106-71/53au Usuan 5 6iu 38n1sA1da 049

11939/2566|26/2/66 [uatinsansanililauay swataaililadua 17 06 03 Insulation (Rock [tananslail  99(2)
Wool) TaafieiFusntfiun1s@a 3-106-19/57dn d3unew 50 éu 38a15ida 044 | iaowa

11939/2566|26/2/66 |uatinmanisiaailildusy sWaiaailildus 16 02 13 Electronics Part | auqna
TaafeFusfiunis@a 3-106-71/538u Y3unau 5 du 38a1siida 049

11939/2566|26/2/66 |uaiiumanisiaailildusy saiaaibilduay 15 01 10 Contaminated ‘i 04
container TaadirFusfiunisda 3-106-71/538u Usunea 20 du 38n1sinda | auga
049




11939/2566|26/2/66 [uaiiumanisiaaililauss swavagilailauad 17 05 03 Sand + Rock i 02
Contaminated With Oil and Chemical TaadfisFuaifiunnsda u.105-1/2545- | auge
ey, Usanen 50 6w 38nsAda 042

11939/2566|26/2/66 [uaiiusanisiaavlildusy suaiaabildus 16 05 08 asiafidauaniw lananslail  99(3)
(Liquid) TeadfigFusfiunisda u.101-1/2544-uual. d3unen 50 éu 58n15 \Hegwa
ida 075

11939/2566|26/2/66 [uariumanisiaaililduas savaglilduad 16 10 01 Oil contaminated | augn
wastewater Taafig¥udiifiunnsda u.105-1/2545-eyviat. Usuen 500 6iu 58
n13A1dn 042

11939/2566|26/2/66 [uarinsans¥aqhiladus swaiaaililduas 07 01 09 Molecular Sieve | ayaa
and Support ball TaafigFudiifiunisda 3-101-1/44au Usuraw 200 éu 58n15
idn 044

11939/2566|26/2/66 [uatfinsiamsianidlulaua swataalilduas 16 05 08 ssiafiidananin [ilananslal  99(4)
(Solid) TaadeFusiiunisAa u.101-1/2544-uul. Usuen 50 6w 38n1sAtdm | tRaowa
075

11939/2566|26/2/66 [uatiumanisiaaililduay swaiaaililduay 07 02 08 Polymer waste  [ianans'lai 18
Taadr3usiiunisda 3-106-33/50&u Usuna 50 ¢iu 38a15A1dm 042 LAeIna

11864/2566| 5/3/66 [uaiiumanisiagililduas swavaglailaua 07 02 08 Polymer waste | auaqn
Taadfir3usfiunisda 3-106-8/49au Usunan 50 ¢iu 38n15A13m 042

11864/2566| 5/3/66 [wariusnanansiaaibiladuas swaiaaliulauss 07 01 01 Used Methanol  [anansta| 18,99
TaafisFusfiunisia 3-106-71/538u U3unew 100 éu 38n1sinda 042 LREIna

11864/2566| 5/3/66 |uaiinsiamsianilulauay swataaiililauad 16 06 01 Battery (dax auga
a1 TaadeFusiiiunisda 3-106-36/6458 Usunew 30 éu 38n1sAdm 021

11864/2566| 5/3/66 |naiiumanisyaalildus sia¥aailaildusy 12 01 16 Copper slag 1ae | auana
firFustfiunisda 3-101-2/44au U3unan 20 du 38n1sAnda 044

11864/2566| 5/3/66 [uavinsans¥aahiladusa sWaiaaililduas 12 01 16 Copper slag Tas | ayae
fisjFusfiunnsda 3-101-3/44au Usunea 20 du 38n1sAnda 044

12026/2566| 6/3/66 [waviusnaansianililaduas swasaarlulauan 1502 02 Sand + Rock  [ianansla| 19,99(1)
Contaminated with oil and chemical TaafirFusinfiunisda 3-106-19/57dwn | iaowa
U3unew 10 éu 38nsinda 042

12026/2566 6/3/66 |uaiiusanisyaalildus sva¥aailaildusy 1502 02 Filter nsavtisiu | auane
TaadfigFusiiiiunisda 3-106-19/57dn dsuen 10 éiu 38n1sArda 042

12026/2566| 6/3/66 [uarAnsansyaaluldua swaianililauas 12 01 07 Waste oil Taefi  [lanans'lail18,25,99(2)
w3usinfiunisda 3-106-71/53&u Usunew 50 diu 38a1sA1dm 042 LReana

12026/2566| 6/3/66 [naviusians¥aghiladusa sWaiaaililduas 15 02 02 Activated carbon | ayana
contaminated with oil and chemical Taafig3usifiunisda 3-106-71/538u
U3unen 50 édu 38nsinda 042

12026/2566| 6/3/66 |uaiiusanisyaailildus swa¥aailaildua 16 10 01 Oil Contaminated | auann
Wastewater Taadfir3udfiunisda 3-101-3/44au 1U5u1an 400 ¢iu 380135
idn 076

12026/2566| 6/3/66 [uavinsansTaniiulduas swaiaailailaduas 16 11 05 agnwlwidan  |ananslil  99(3)
& w (Refractory Brick) Taadir3usinifiunisda 3-106-19/571dw Usunen 80 | tReowa
du 38n1sinda 044

12026/2566/ 6/3/66 |naiiumanisaalildus sva¥aavlailduas 17 06 03 Insulation Taad | auane
W3usnfiunisda 3-101-3/44au Usunaw 100 diu 38n15A1dm 044

12026/2566| 6/3/66 [narAnsansyaghiladus sWaiaaililduas 1502 02 Filter nsaotiiiu | ayane
T adrusiunisda u.101-1/2544-uual. Usune 20 du 38n1sAndm 075

12158/2566| 6/3/66 |uaiiumanisiagilildua swaiagililduay 07 02 08 Polymer waste  [ianans'lail  99(1)
Taadiriusfiunisda u.101-1/2540-gyuw. Usunan 30 ¢iu 38a15A13m 042 Wieowa

12158/2566| 6/3/66 |uauiusanisiaaililduas swavaglailduas 07 01 09 Molecular Seive | augn
and Support Ball 1aafisFusfiunisda 3-106-19/571Un Usunew 400 éu 38
n13Ai1dn 044

12158/2566| 6/3/66 [uatinsansyaqliladus sWaiaaililduas 07 01 08 Coke nafiniu | aygna
sivfiunis@a u.88(2)-15/2562-syuw. d3uan 100 6w 38n15A1dn 043

12158/2566| 6/3/66 [nariumanisiagililauas siavagilailduad 07 01 11 Sludge Tasdwiu | auqnn
sfiunisfa 3-106-19/571Un Usuan 900 siu F8n5A1dm 042

12158/2566| 6/3/66 |[uaiiumanisiagililduas swavagilailauad 16 02 15 Used Ni Battery i 04
TaafisfFusifiunisAa u.101-1/2547-gyual. Usuen 50 ¢iu 58n1sa1da 075 ayuan

12158/2566| 6/3/66 [vaviununisiaaililduds sadaalilduds 1501 10 dolansalan wanansli 25
2ua 200 805 (Uuillau) TeafgFusifiunnsda 3-106-24/512u dsuna 50 | tiaowa
&y 38n13inda 049
12158/2566| 6/3/66 [uaiiumanisiaaibilduay saiaanbilduay 15 01 10 ussasauwiluitiaulanans'li 25
2fiaIBC 1000L. TeefyFudiiunnsda 3-106-24/512u Usu1an 50 ¢iu 3815 | iiaowa
indn 049
12158/2566| 6/3/66 [uavinmanisiaaililduay saiaaililduas 07 01 08 Coke Taafiei¥u | auga
sfiunisda 3-101-3/44xu Usunan 100 siu 38n15A19m 041
12158/2566| 6/3/66 |uauinsansianilulauay swataaililaua 15 01 10 Contaminated  [tanans'lail  99(2)
container TaafyFusifiunisAa u.105-1/2545-quvia. Usunaw 20 6iu 38015 | iieowa
ndn 049
12158/2566| 6/3/66 [nariumanisiaailildusy siaiaalilduad 16 02 13 Electronics Part | auga
TaadirFusiifiunisda u.105-1/2545-eyva. d3unan 5 6w 38n1sardn 049
11717/2566|10/3/66 [uauinsanisiaaililduay saiaaililduan 13 02 06 Lube oil Taadg¥u| augne
sinfiunisda 3-106-71/53xu Usuan 145 ¢u 38n15A713m 042
11717/2566|10/3/66 [uauinsanisiaailildus saiaailildus 1501 10 dolavsulsrauia| augne
200 a5 TeadFusiiiunisda 3-106-71/538u Usua 100 du 38a1siida
049
11717/2566|10/3/66 [uariusiansaaluladua sWaiaaidbiladuas 15 01 10 ussasaeinhutiau] ayanae
IBCs TaafisFusifiunnsda 3-106-71/538u U3unan 50 édu 38n1sAirdn 049
11717/2566|10/3/66 [uarinmanisiagilildusy siaiaaililduan 16 10 01 Oil Contaminated | auga
Wastewater TaadfisFusiifiun1sda 3-101-2/44s8u Usuneu 600 du 38n1s
idn 076
11717/2566|10/3/66 [uarinsiansianluladuss swaiaaiililauas 16 08 07 Catalyst in ayae
mineral oil TaafisFusfiunisda 1.101-1/2544-uuil. Usua 50 ¢u 58n15
idn 075
11717/2566|10/3/66 [uaiiumanisiaailildus swaiaaililadusa 15 02 02 Contaminated auge
garbage Taafig¥udiiiiunnsda u.88(2)-15/2562-cyuw. Usuren 150 ¢iu 38
nsindn 043
11717/2566|10/3/66 [uarinsiaasyaailuladuas swaiaaitlilauas 05 01 08 Tar Taafisu ianasli| 22,99(1)
snfiunisfa 3-101-2/44&u Usunan 200 siu 38n19719a 041 LReIwa
11717/2566|10/3/66 [uatiumanisaailildusy swaiaaililduas 07 01 11 Sludge Taadieiu laanstil  99(2)
sinfiunisda 3-101-1/44xu Usunan 400 siu 38n195A19m 076 LReIwa
11717/2566|10/3/66 [uaiiumanisiaailildus swaiaaililduas 06 02 05 Spent Caustic  [ananslail  99(3)
TaadfirFusiifiunisda 3-106-16/56&u Usuna 400 édu 38n1sAindn 042 LReIwa
11717/2566|10/3/66 [nauinsianisiaaililaduas swataaiililauay 07 01 01 Chemical wnanslil  99(4)
cleaning water TaadfisFudfiunisda u.101-1/2544-uual. Usunen 1800 du | iieowa
38n15A1dn 075
18699/2566|17/3/66 [uarfinsansiaaililaua swaiaaililaus 14 06 03 Used Methanol | auana
TaadirFusifiunisda 3-106-71/538u Usune 20 du 38n1sAnda 042
19130/2566|20/3/66 [uatiumanisaailildusy swaiaaililduay 07 01 01 Chemical auge
cleaning water TaafiefFusintfiun1sfa u.101-1/2544-uuil. Usunew 500 6iu
538n15A1dm 075
19450/2566|29/3/66 [uatinmanisiaalildusy siaiaailildusy 19 08 11 Sludge Taadisiu |lananslai| 22,23,99
sinfiunisda 3-101-1/44xu Usu1an 400 6w 38n19d1dm 076 LReIwa
21844/2566|30/3/66 [uatinsansiaalailaiuas swaiaailulduas 1502 02 Sand + Rock aye
Contaminated with oil and chemical Taafig3ustiiunisda 3-106-19/571Un
133nan 10 éiu 38n1sA1dn 042
21844/2566(30/3/66 |uaiiusiansiaaihilduas swaiaaililduas 15 02 02 Sand + Rock augnn
Contaminated With Oil and Chemical TaafisiFusfiunisda 1.105-1/2545-
unad. Usunen 50 diu 38a1sanda 042
20063/2566| 2/4/66 |uawinsansiaaitlilduay swaiaqidliladuas 05 01 08 Tar 1aadisu wnanslif22,23,99(1)
snfiunisda 3-101-2/44&u Usunan 200 siu 38n195A190 041 LReIwa
20063/2566| 2/4/66 |uavinsanisiaaililduas swaianilulduas 06 02 05 Spent Caustic  [tananslai|  99(2)
Taufig3ustfiunis@a 3-106-16/56&u Usunar 400 ¢iu 38a15A13m 042 LAeIWa
20063/2566| 2/4/66 |uaiiusiansiaaihildua swaiaaililaduas 12 01 07 Waste oil aafi  [lanans'li| 22,99(3)
H3usfiunisda 3-106-71/53xu Usunan 50 éu 38n1sAnda 042 Wieowa
20063/2566| 2/4/66 |uaiiusansiaalildua swaiaaililduas 16 11 05 dgnulWidan auana

anw (Refractory Brick) 1aafisiFusfiunisda 3-106-19/571un U3unew 80




du 38n1sinda 044

27889/2566( 6/5/66 [uafiusamsIaadlilduas sWaiaalilauas 1501 10 dolawwlan wanansli 25
2ua 200 805 (Uuillau) TeafgFusifiunnsda 3-106-36/6458 Usuan 50 | tiaowa
&y 38n13inda 049

27889/2566| 6/5/66 |uawiusansiaaitlilduay swaianidlilduas 15 01 10 ussasawiluitiauianans'li 25
2fiaIBC 1000L. TeefyFudiiunnsda 3-106-36/645a Usuar 50 ¢du 58a15 | iiaowa
idn 049

27889/2566| 6/5/66 |uainsansiaaitlilduas swaiaaidlilduas 16 06 01 wusweadiinld | augna
wal Teadiiiudfiunisda u.60-1/2542-aum. Usunaw 20 éiu 38n1sArdn 049

30583/2566| 12/5/66 [uaifinilsunayan i lilauas swaiaalailadusa 07 01 01 Chemical augna
cleaning water TaadfisFudfiunisda u.101-1/2544-uual. Usunew 500 6u
38n15A1dn 075

29643/2566(14/5/66 [naviusansiaadlilduas sWaiaadlilausy 1501 10 dolavwlan auana
2ua 200 &as (Uuillau) TeafigFusdfiunnsda 3-106-36/6458 Usuan 50
&y 38n13inda 049

29643/2566|14/5/66 [uauinsansiaaitlilduay swaiaaidlilduas 15 01 10 ussasawilutiau| auqne
2fiaIBC 1000L. TeefyFudiunisfa 3-106-36/645u Usua 50 éu 58a15
indn 049

33002/256624/5/66 [uaiinsiansiaailulduas swataalulduas 13 02 06 Used oil Taafi  [tananslai| 19,99
H3usfiunisfda 3-106-36/64s5u Usuna 100 6u 38n1sAdm 049 LReIwa

20063/2566| 2/4/66 |uainsiansiaalulduas swataalulduas 17 06 03 Insulation 1aesl | auana
W3uafiunisda 3-106-19/571n Usuan 50 ¢iu 38n1sA1da 044

20063/2566| 2/4/66 [uawfiumamsiaaitlilauas swadaqluladuss 1501 10 Contaminated ayn
container TaafisFusifiunisda 3-106-71/53au U3unan 20 du 38n1sAida
049

20063/2566 2/4/66 |uaviusansianiibilduas swaiaaliladusa 07 02 08 Polymer waste | auana
TaadfigFusfiunisda 3-106-33/50&u dsuen 50 6w 38n1sArdm 042

20063/2566| 2/4/66 |uauiusansiaaibilduas swaiaalailduas 16 10 01 Chemical i 04
cleaning water TaafisFusfiunisia u.101-1/2544-uuil. 15u1a4 500 6iu auan
38n15714m 075

20063/2566| 2/4/66 |uaidinsiansiaailulduas sWataailulauas 13 02 06 Used oil Taad auan
Kusnfiunisda 3-106-24/5121u Usuna 50 du 38n1sAda 049

21915/2566 4/4/66 |uaviusansiaaiibilduas swaiaalailadusa 07 02 08 Polymer waste | auana
TaafisFusfiunisia 3-101-3/448u d3unen 50 du 38n1sinda 041

21724/2566| 4/4/66 |uainsansiaalulduas sWataalulduas 1501 02 wwwaradnviald | auane
TaadfigFusiiunisda 3-105-42/5658 Usue 25 ¢iu 38n1sAtda 011

21724/2566| 4/4/66 |uavinsansiaailulduss swaiaalulduas 16 02 14 annadnsallvvih [ianansla| 22,99(1)
TaafisFusfiunisia 3-106-36/645a U3unan 10 du 38n1sAinda 049 LReana

22810/2566| 4/4/66 [uariumamsiaaililduas swasagliladus 12 01 07 Waste oil Toafl | auane
W3usinfiunisda 3-106-71/53au Usunew 50 diu 38a15A1dm 042

21654/2566 9/4/66 |uadinsiansiaaiiilduas swatanilulduas 07 02 08 Polymer waste | aueyia
Taadirusfiunisda u.101-1/2540-gyuw. Usunan 30 ¢iu 38a15A13m 042

22127/2566| 9/4/66 [uarius1anisiaailulauas saiaailitaduaa 07 01 11 Sludge ToafisfFy [ananstil 23,99
sfiunisia 3-101-1/44xu Usunan 400 éiu 38ANsA19m 044 [SENTE]

22127/2566 9/4/66 |uaviumansianiibilduas swaiaalailaduss 16 02 15 Used Ni Battery | auana
TaadigFusfiunisda u.101-1/2547-gyual. U3uen 50 du 58a13r1dm 052

22127/2566| 9/4/66 |uauiumansiaanbilauas swaiaalailduas 1501 10 Contaminated ayann
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sinemlmdsagiaan . HEAD OFFICE ADDRESS -

Wit fwenszriude i Gonow
. 1735, 0 2200 200 DHIPAYA INSURANCE PUBLIC COMPANY LIMITED TEL. 1736, 02239 2200
Trans. 0 2239 2049 FAX. 0 2239 2049 14
s rfifums 1A, 576
0107538000533 € v o v a ' www.dhipaya.co.th
W]‘ETNﬂﬁNﬁ'ﬁ'ﬁNﬁJ'ﬁgﬂ%ﬂﬁlﬂ?WNﬁﬂNﬁ@lﬂﬂ,ﬁlﬂﬂﬁﬂ'\ﬂ%@ﬂ Stamp Duty Paid
PUBLIC LIABILITY INSURANCE POLICY SCHEDULE ORIGINAL
srS¥n DHP seany (x) serwdtluel () 93T ifAe  14013.114220020796  NTaOTINALA  14013-114-230024416
Company Code Renewal New Business Previous Policy No. Policy No.

%auazﬁag’si la115¥funt Rungjareon Environmental Services Co.,Ltd.

Name and Address of Insured

78 Soi Song Pee Nong Sukumvit Rd. Tambol Choengnoen Amphur Mueang Rayong 21000

anwuefiamsv3agsia  As per Attached List

Business
sonuiiLsEnaLmI As per Attached List
Insured Premises
Ay
DITRILTVIONATBN Within Thailand only
Territorial Limit
spsnMUsEIWY 1 Year RERT 31 July 2023 DA 0001 3 Fugeid 30 July 2024 A1 2400 3,
Period of Insurance From at hours to at hours

ﬂimﬁiimﬂi‘“ﬂm&"lﬂﬁﬁﬂ’ﬂS\Im\lﬂiad@ﬂ maummaamsmmmamwu ' @mmaa " mmu

This policy affords coverages only with respect to those descriptions of risk for which a Wordmg "Covered" is shown :-

PUFTDIM T ENTE)

Description of Risk

d01  dueses  essudemanguansdafietumelusmiiilsznaumsvie fetuainms e wisznaums

Ttem 1 overed Legal liability arising from the Business and happening or caused the insured premises. (Premises Llabﬂlty)
8 2 ENQENQPIAN] mmiw@mmﬂawmaaum@mﬂwLamsvﬂmwsaaﬂmwmwLami”ﬂmwwmuﬁi”m U amwﬂivﬂaumi
Item 2 Not covered Legal Llablhty arising from the Business and happenmg or caused by the Insuled or the Insured's employees

iummvwaaﬂvlﬁﬁg]uwmw waﬂamuwﬂi”ﬂaumi

whilst on duty outside the insured premises. (Work away liability)

‘IJ”@ 3 smaz@mmmmﬂmﬂmﬂ
Item 3 As per details hereto attached

UUIUNNOONNTURR
Limit of Liability

Combined single limit of Bht.5,000,000.- any one occurrence and in aggregate.

PNAEURAE M INTIN s AR ISR AR 96D IRWIGHGTASASY Bht.10,000.- each any every loss for property damage only.

Deductible to be borne by the Insured for each accident

et keinaTisienuwman . Uszantn . 1M
The first premium calculates from the estimated amount of Baht

.ﬁ' A [ gl LYY d{ 6 v v Y
smaz”l,@mmsﬂsuﬂqamaﬂi:ﬁﬂmammaﬂmmm‘smﬂszﬂmma 11

which shall be the basis in calculating the first premium and be adjusted according to General Conditions Clause No. 11

deseiiwiy a3 mByAMIAN W et
Premium Stamp Duty VAT Total Premium
60,000.00 il 240.00 um 4,216.80 um 64,456.80 um
Baht Baht Baht Baht

DNETUULN aﬁnaammﬁﬁﬂszﬁvﬁa (Attached endorsements) As per Attached List

A o A/L 20 % %
EIIBNANTINANLATUANNANATD () @il aﬂﬂlﬂ% 8.3)
3

Plant Extension Cover (See Exclusion No. 8. ;U

o o o v o < o ¢
'J%W’]ﬂﬁyﬁy']ﬂigﬂmﬂ 28 June 2023 AUMNINDIIN 28 June 2023
Agreement made on Policy issued on

o v v o ] a

s [x]  wemhlssnunesi None Tuevyanauai 2051

Agent Broker License No.

LW@Li‘jWﬂaﬂm% V™ I@UM@@GNNB’] WANTLYNMIUUAEN VL(ﬂﬂﬂa’lUllaﬁﬁaLLa”‘Ui”WU@i’l“ﬂaGUTNW’I VL’J L‘]\j%m FTY B NN A

As evidenra +h%E Frmmnany hao renead thie pohcy to be signed by duly authorized persons and the Comy#dany's stamp to be affixed at its office.

_ —_—
—
(::J-g—l' — r - -
NITHNT NITNNT DQJJ’%'UNSUQHAI W
Director Director Authorized Signature
U 13 . (% Py
(AN _kantiman WiTIaday sitkans
U U

Prepared by Checked by @ W%Ugﬁﬂ”‘l)
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PTT Global Chemical Public Company Limited

Technical Safety and PSM

P-(Q-TS)-008

Personal Protective Equipment
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PTT Global Chemical Public

Company Limited

P-(Q-TS)-008: Personal Protective Equipment
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PTT Global Chemical Public

Company Limited
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ﬂ PTT Global Chemical Public Company Limited

P-(Q-TS)-008: Personal Protective Equipment

ﬂ PTT Global Chemical Public Company Limited
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ﬂ PTT Global Chemical Public Company Limited

P-(Q-TS)-008: Personal Protective Equipment
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RND_13
Rectangle

RND_13
Rectangle


ﬂ PTT Global Chemical Public Company Limited
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ﬂ PTT Global Chemical Public Company Limited
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ﬂ PTT Global Chemical Public Company Limited

P-(Q-TS)-008: Personal Protective Equipment
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PTT Global Chemical Public

Company Limited

P-(Q-TS)-008: Personal Protective Equipment

Juowdinbg 9A1199)014 [eu0sIdd :800-(SL-O)-d

only. No recipients are allowed to disclose, distribute, copy, modify, retransmit, or disseminate this Confidential Information to any Third Party without GC’s consent.
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PTT Global Chemical Public

Company Limited

P-(Q-TS)-008: Personal Protective Equipment

6GT

PTT Global Chemical Public

Company Limited

P-(Q-TS)-008: Personal Protective Equipment
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Safety Statistic (2012-2022) béGT

Year
Group of Area
2022 -
201
2020 | |
2019 I
08
e LLDPE
w1 - (Construction)
- 2016 ]
Fatality 1 3,12.5%
Restrict Work 3 e -
Lost Time 8 2014
Medical Treatment 12 3,12.5%
2013
2012 1.45%
L/ ||

Fatality Restrict Work Lost Time  Medical Treatment
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Safety Procedure

Safety Statistic (2012-2022)

Categories of Job

Job ET LDPE LLDPE
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Other - - - - 3 1
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SHE PROCEDURE
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SHE Requirements During Execution
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Process Safety Management (PSM)

uan. 18001 szuumsianisauariauiiouazaulaaasdi

amqﬂemm OHSAS 18001 OH&S Management System
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1. WuWnaau (Restricted area): Process area, Jetty, Loading area, Pipe eyanmiuan s sz Deluge Valve, FIN-200, CO2, 521t Foam ihusiu -
A | 1TIAN Lk 1THAR (TU

rack (both inside and outside the plant), Tank Farm and Central ., Calibraton Pump Sy Meidaglumsmunuraswinnuiduadas
WunAUAN (Controlled area;
control building (CCB). o ounlasuvsenaldmeluenans Alaifinsdadein
wdamvielah Alifnuga
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2. ﬁuw’;ﬁ'zun.u (Controlled area): Fire station, Workshop, Warehouse,

Laboratory outside the process area, Office building (exempt ENCO,

Sun tower B), First aid etc.
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Office/Administration building, Utility at RO, Canteen, VP of H-GA
Change house, First aid, SHE Building and other area

include road

Lab inside Restricted area, VP of T-LB
Lab outside Restricted area

Innovation center VP of I-SI

Workshop, Sub-station outside Restricted area VP Maintenance of each plant

Spare part and chemical Warehouse VP of T-SP
Product Warehouse VP Operation
Fire station Q-SH-CM
O&M Plant, for example Sea water RO PU Head

o Person in Charge Traned®
o Restricted area Controlled area__| Tested by
Qualified Permit PTTGC staff PTTGC staff SHE
Requestor or Contractor or Contractor
Qualified Permit PTTGC staff PTTGC staff SHE
(Job owner) or Contactor or Contractor
Qualified Permit GPC Technician SHE
Issuer’ Shift supervisor, ‘Shift manager Officer’, Engineer’
Senoir Operator’ Issue Cold / Hotwork | Issue Cold / Hot work
Issue Cold | Hot work mit
permit
s GPC SHE
Hayna
v Issue Cold work permit
A only
rea owner,
Authorized Permit BU” Officer, Engineer, SHE
e Srit Authorized person of
Approved Cold / Hot work | Approved Cold / Hot | each area or building*
permit mit Approved Cold / Hot
work permit
GPC - SHE
shitsupervisor,
Senior Operator
Approve Cold work
permit only
Gn-site Verifier “Rssign area Field osign area Field | Assign Technican, SHE
Officer
Auorized Gas Techmican, SFE
tester (Periodic gas test can be done by Offcer, Engineer
safety standby man i it is very frequen)
Huaa Fire watch man PTTGC staff PTTGC stail SHE
- or Contractor or Contractor

Job owner
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1. Qualified Permit Requester (§1aayy16)

Peemit hoider fiflnAvEmn Soaflannnd mnsadits | fronat

duaaynna deaflumineu PTTGC vie Wanihauginman friumsinausuainmisanu SHE
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PR |

wliignaasm 2LMR397U (Cold work permit w38 Hot work permit)

neandayauazasunlu Work permit form Tudaurasiiiiaatasiunisyeayyin (Permit Request)
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489 Almost Hydro Carbon Free A21uiBease s | Hydrocaroon Free unszuounisudn anmwanfeniu
amwuqmﬂumnﬂﬂmwuﬁ fipeind1429 Normal | nimiveussdunsedisania Normal Operation 3sfnvna

ngdlus (T fFewu | Wesanndas Tumarcune wie shuigown Reuszifly

operste dsifu Permit holder avmmnqunmvnw HLANHIBLIRNITATLANI LT Permit holder dail

szazvefu Distance) Iiznnnd1#2e Normal Operation | ® nsdlmouguaiuuannd 1 lueymgislugasoan
wisfifipaduag fon
Talumnsiresndas Normal operats Feifunastilied

AU Normal operate
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10,17 = lszuziing Distance) TB9aufiATLRN

Taiifu 30 wesTasszanatuuury
mﬁuﬂuﬁﬂmvmﬁm@q 1414 Open flame hot wark
Zee¢ind9nf Hyarocabon Kassglustinsel
FrUEHnan LU 15 LUATATH UL TEUIL, High
pressure water jet. Mobile Crane Critical Lifting. Inert
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4. On-site verifier (§ATI98BUMI19IY)

gnsrasaumineu (On- te Verifier) szauauiu gaanluaygiavhnu (Permit Issuer) 'lumsmmzm

qunsal i fiAelindan uavifuladuia vies
sanuld

Onsite verifer muw’lu’luawmwmu riRuIEx91Y Open flame Hot work permit W3anuauq Aikasas
waneudnnu muv\uauﬁ"luﬂuww (Permit approver) wmunwuw
*  Open flame Hot work 13 On-site venﬁermuwnamswqunw

*  Cold work uaz Non-open flame Hot work 14 Permit Holder us9 On-site verifier iBui5971

(M3l Permit approver #x1saninvualsi On-site verifier avurnnewisuaule)
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6. Authorized Gas Tester (§n5993AUTTA)

dnaadauia seafluminnu PTTGC firumsiinausuanmisnnu SHE
n99370 wialali, uiaiy was Oxygen wasiufinualuluaygavinu feudunu

PO

(il ansnsaiasualyi Safety stand by man vian gnelsin

Authorized Gas Tester ua Authorized Gas tester

nsmsaiauia szudnalfiiRau (Periodic gas test anansnsasualy Safety standby man
Hlugassaadinld

AILANNITATIATALAAYDY Safety standby man
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3. Qualified Permit Issuer (§aan 1By Q91 91)
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, uAz Fire watch
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ddluaynmiaulil ‘JeysElueygnmvhens (Permit approver)
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5. Authorized Permit Approver (mJ uu'“l uﬂummwww}

wmﬂuauwwwmu Aaaflumiineu PTTGC firnunisiinaussmnuissny SHE
UssifuRuilFiiRa uay Process condition xwawevsmaqmn’lumnuusﬂu
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Safety standby man

7. Safety Standby man

asaadauialal, ufafin unz Oxygen maifi Authorized Gas tester $asu Tntagmeldmsaounu
(Supervise) 184 Authorized Gas tester

udanamsnsaadnuia I Authorized Gas tester nsu

muANgUANY

asaadauialali, uifain uaz Oxygen uasiiufinuasywineUfiiRau madi Authorized Gas tester
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@ G Contractor Unsafe Finding 2020

Company Ics l Date : l 28-04-2020 Site Manager :
Project da vila 155 Unit 5600 Job Owner :
Unsafe " . i -

Finding | HeruRsvua A Tauiimsanauana (Work Permit)

Immediately Corrective Action

uAnimhobivihnszaayanadunwiudzaiud uas
a533a %LEL nawvitmsaaaw

Potential Consequence
1. fia LSR : Work permit
2. anafianns Spark anlwitia‘lvl

siaveiluns Pass Photographer
HATLANITUEIEATWIAY

Amualiiila Work enugivnads
wiudhbitla Work snagivnaie

AN

eGT

Y i el ol |

@ G Contractor Unsafe Finding 2020
PETGCI
Dtameimte Duoe Oz ”
- PR Unsafe | asadauisiiunauldon wulvihufidasdanaisyamnandaanannatavia
i Finding | Wla3uueidule’
ey |
b
—r— \ PPN
R ———— -y
PG T - o
o e e e -
P e O .
[ —— L
I T — i e
- 2
s AL bl
e u:’ammha'[uﬂm‘(gﬁwammmnu whanagauyanuie
foer semerer-evy el dagdlavasiiuionue
[ - %
b Potential Consequence
= F S
e 1. dhufidaodlanarsaemandaanasnaraviniilafumaiule’ Afasilladmduandes Pipe azdaslabinszanuiviuiladasiialidagm
o Hard Barricade atflaans
s i Goihudiau wiausaI-uAe
wamhousassmafiuhiohu bitifidasde yanuiddastatiude
g et w hela bbb Technical Approver vinn1sasiadau
o e ey i
e Fra——" i [T e——
@ G Contractor Unsafe Finding 2020 eGT Contractor Unsafe Finding 2020
Company ACE l Date : l 15-04-2020 Site Manager :
Company L Date : 19-09-2020
Project | v1u & vifaw 1565 Usznau V-1313 P-3 Area Job Owner : g
- Project: # High Presser Water Jet Tube E-11224/8
Finine | wusa Stand (dvee) swsatsdoansna Immediately Corrective Action o e e
e Finding | intmsunanaranhiviaduenols
udgmiuuay Safety Titindvarsnauuas Stand éwmiuld ¥ Lo i U
darsnauaanililanaan faunau aglusuing
afiuns
Potential Consequence
1. doau nszunn Valve WMdazhga 1. Wmhoudasasasauqinsaldauaniuivnags L 0
2. Safety @Futmnasaaauimineumniu Pre-use inspection




.GC nnIKgMsENAY nWind85a
Life Saving Rules

Rs1e0udu Personal Near Miss

Work Permit
Artieliv s -
P D
o 18 aws
ramiels « Tsindos Safety harness mdbbrmidies 2.7

s Work peemit wey
o henaonuilsveusanmbnui iy + Tldvh Fit to work test mdibmeuudigs

ounom it 15 cny
55 o .1 .

oynenoutiahems o lulinewrmOeitugunnisnvnia

Confined Space
R Ovevrade s,

oevSoussMAR ot O

Tanvinamasruiid sty Work permit
+ Area Owner un: Job Owner luon « Tlldh it to work test neriloudlle SCBA
Arves (Log out) saswubhuden (Tag o Airine R
out) B
+ hsnassusrumssnitenedecen Aguire widhaiumenagenimiseudsi
uunwi Operation um Job Sumima wlouarrmragemwih nududoy
Owner owmadegdu 6 dlou

Fact Finding

1. Line ilgdlsimpiimsvinnsgonungs Und Stack ademaly Line Up Ty
Flare ET ¢4 Shut Down azgnila Isolate uazilaoon Stack Undiazlaist
Liquid eonsnwazvmmil

2. Juii 22/5/65 dulumsaaeuau Hydro Test wuinaasunaniimonss

uazaan MN 13 (1 MN/ 1 Work Permit)

3. i PSSR iiunuiiveamsinduuiiuusnads Pipe Rack 120,121

4. in MN ihgfsuman 3 ailunon Insulation wiam Leak fiu Work #togj
vanaufuliuAanssudi Insulation (Tu Work was Engineering) Tay
il Scope waa Work Permit i linsoupaulusiuaziduaues MN

Tu Work Permit swazidunwas Job Owner uaz miisnulisenadariu
Favi Tl Onsite Verifier

5. Tuswasdun MN ...fims Leak Out

6. 1 Normal Operate nns3e Insulation s Work snuund

7. Weep Hole gnoanuuuliiiie Drain induwai: Normal Operate il
msla B/V

8. Ui B/V finsiiachs Steam Tracing

9. finnsu Insulation Uag Weep Hole

WU ANaasIasiaaiy3a Insulation

'iuﬁlﬁmua : 24 warnAu 2565 a0 Uszna 16:45 u.
swanduamanisal @
wilnou P-LD-OP ladanaviuifianuzasasiaineaaunann line vent to
ATM f9'lsvinmsudazavialyinie Maintenance ianaiiunsudly Tagnnssa insulation
Lﬂaﬂrnnaaauaa leaked ﬁaum“ﬁﬁummiwau 3 au lddflunisaaa Jacket aanin
wazrinnsiaagifuwuiniiiavas insulation "lsmnnummuJauunﬂaa‘lﬂnmums-ﬂu-ﬁnm
uazans PAL 13 fosdnuausau Musvanaefiav 3 au waglanivaswemnaiiavinns
Uguwenwnarfiaseu
aInsuaEY Foanlaisiia dan fauldniay
Uszianarsunaisu ¢ duilguwenina (First aid)

dnunizuaeaa insulation vinnisda

Immediately action :

1. w!In\nuvhmia”nuuasﬁnﬁwammmﬁaaﬁau 15 w1t uarbiviinislaaidasiiaan
tiazhszaeoneiviaswenna

2. WENANATAFAULNANLN VN ALHATINH AIINLAY

3. dszdlurandonmshinislguwenina witnowbisianninhaundu

Wuimnaud 1 A 2

%

Anunizunouna .

auuamsiiaaidmaiasey ;

- wilhoumansisafiuaudssaninnuauuaiaianialdannzeas
insulation Afimsdudusnsaiiag o

. ﬂnﬁushn:"lu‘ﬁnnisuﬁﬁmmlﬁumimﬂmauﬁ iflasnnidly line vent to
ATM (stack) usitflagainary annual shutdown fin1s cut steam G9anavia
Wissiafiiamsmuuiuuayivaaanindudui insulation 17

Fudl 22 w.a. 65 wuwlinousFuminud¥v ACE lvinouuanwmiflaann Scope fizatuayana
Tasnnsavineud P-5101A uazsnfiunisiila Permit Fousan usi¥uuman'levino il P-5101A uag P-5101R
Tae P-5101R "liilsivinans Isolation

wnasnsilasdu

Lauflumsaauauauszuy . .

2.Amualufinng Confirm 3avingtulag Job Owner uag Area Owner AawENIIUNAASY (FUATIA)

3.Refresh Training ‘Mﬁuwun\nurﬁumm ACE 100%

4.Refresh Training vin MN uaz OP Basmaila-tla Work permit “sivinguuanwmiia Work Permit”

5.ns6itiinns Add Scop win sagenLfiunsauszuy Aasasiinsugasuuasitla Work permit Tvinsudiunautsueu
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Progress e-Permit, e-JSEA & L

Plant Implementation Priority

2022 - 11 Plants

= 5 Pilot plants

= 6 plants = 1+t roll out
+GC11 LLDPE

Pilot Plant Total =5 2022
No. Plant

GC2- Olefins I-1 & Heavy gas project I-1
GC6 - Refinery Plant

PHN- Phenol Plant 1 & 2 (PH-P1)

PHN- BPA Plant (PH-P2)

GC4- Aromatics 1

s wN e

15! Roll Out = 6 2022
No. Plant

GC11- LLDPE plant

GC2- ORP

GC2 - Utility

GC7- Jetty and Buffer Tank farm,

(GC8- Aromatic tank farm 1-17

GC6 - Refinery Movement and Dispatching
GC5- Aromatics 2

ou B wWN e

2023 - 14 Plants
= 14 plants & 2" roll out

2" Roll Out
No. Plant

1 GCl-Rayong Office

2 GCl-Innovation

3 GC2- HDPE I-1 (HD2 plant)

4 GC3- Olefins I1-4/1,/2,/3

5 GC9- Lab Center

6 GC11- Olefins 3-Cracker plant

7 GC11- LDPE plant

8 GC12- HDPE Plant 1

9 GCS Plant

10 GC13-Innoplus Solution Center
11 EOB-TOC Glycol (EG & EA Plant)
12 Gco

13 GCp

14 GGC

BN NASIB1AN Link e-Permit to Work

Application 13an e-Permit to Work

Production Link:
https://outsystems.pttgcgroup.com/EPWFlow/

[T

Yy =

4 2023

: e-Permit to Work

E-Permit Timeline for Implementation

2021 [ 202 ]

@ @ @ @ @ @ @
expras e pemi X
el 1l o el 26

EXPr07 LOTO & Smart Isolation contrd

2023

@ @ a For prereqisite
‘Scope issue o procurement
Staged: | Stateay 0 DPNC (Scope+
Procurement Tech. evaluation)
Receive Proposalilegotiation
& Award

Design phase and Modeling

User/SME Review

‘Gommunication

TIMELINE

Jun-ul 20

ntegration

[roon eps

Keoone EDWB i

Jun-Aug 20 Sep 20-Apr 21

DEED

mplementation Training

Sty confdental and for el use oy

————
Job Owner - Approve

+ nsondoya
+  davin/dunn/unuionans i JSEA, P&ID,
e-MOC, Cert. :ns=uvitfionldazeann

asnaoUIADIAKI
sauv online

Data Analytics

- Dashboard

- Daily Work Permit uneun
plot plan ansn reject

SGTC work la

On - site verification

as1adn Gas siw online
detector
o Tablet iusirdasinudoya

Confined Space
Permit

May Nov21 _Dec-Mar 22 Apr-Név 22  May-Oct 22 *Aug-May 23 Dec 22- May 23

Loiva 1082 IAIG-30SE22 AUGZMARZA DecZNayZ
Golve stouz s1omn2s

Testing phase: FAT, SAT,
AT

Deployment

Go-ve: Training & handover

Overview of e-Permit to Work System

& - 8
ooy i+l
| W Preparation
. i a.

¥ 5 g
Tuadarialy
+ MunuasIaa Gas (s:uBia, AR

Area Owner
- Approve

asEUIAZWIA

Communication

« domsdonaduanulandy
insunudusuwesla

8GT
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ANATMTNAMUANIASEIUIUAISUEINS FAANS Uas

gtiinansauANlaanny a1 drauNY nax
AnnuaFaNluANSYinABIAURsUDNIANE W.A. 2562

nyN
1 viauawmﬁ (Confined space) winganui dsiivnagheenarda uarli IdeanuuulidmsuBuanuiivinnu
atnusiaiilos iWuUs:AN wasilanwsuasonsaiiusssnmasuas o 1K sl i1 Us nan wadsitiu Wesilssi 6
insiu damsin 6 lela vio 1on Mauswsodsduitidnunaduiu

2. amwsussy” minpmudn anmmssansitonavn Tgndildsusunssannasvinaueinmilseda
easioluil
(1)mmnmammwmanzﬁmnmminuawaqan:nwsanuﬁuaniﬂqﬁlﬁﬂdvﬁﬂu
(2)uamwma‘mm‘[uanawmn AN Msammaﬂmu‘lu
(3)ffannignddeanuduiiasldsusuasmsannusssimeasunsy
(4)amwau1mwmanduaums‘mumasumuwiaﬂ“mmwasuwi"mmmnum

mudasnduaisvinauluisuannna (sia)

audasadunisvinaluiisuannna

USSENANANIDURASY ANNNBUASY
. 3 vl ionsunsla Oy N N N
(u“aun-"-\ 19 5% “éa“'\nn'i']quauaz . wuwwa1‘-lw11u"’|.suaunﬁua'\nn’ﬁwmnu s
. W M lesua s :
o . difaano 15NN AN
23.5% Tasusuns) i Tovinem

« difnes To aroouridialnl niosudalsd
o difnanuiduduassaisiafiusarsiin
AUNIASEIUAAAUR
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Fuameaiiu uazasia¥ebinuussena
ifuduasoanAroudy iy vandu wn
lugiy
switduamaithivisvasiuans
1aTasansuau/anadi iy ainsaiviau
amatuiiuvinaass dusu

(Low risk)

BannwA2INNTILIARS I nTa @

epFuinilurdaiaiunvia
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o dadvainsalihomAansanladoiuls  eTank maintenance vissiafl = ugay wazantdnluaygnaineiy mananisesaiaudalitduldan
Wuii anA1ludy

Standby agluiiud (dolidasdiade
aunsaizhamda)

o Tafrjiilsziitauannia (Hole
watch)

ensedlifinmnanidulvfiasalsvanuau
#u Fit team/ ECC (NPC S&E) 1ia
innshumida

Authorized Gas Tester (¢#/a1573704A)

fasrataufa saoiuniineu PTTGC Aeiunisfinausuainuiinaetu SHE
As13¥0 uwAghW, uAgfie uas Oxygen uaziuvinualuluaugavinoiu
AaudueunazssuIelfderu (Vellanainsasasualu Safety stand by
man vinnsanaiale usasavagaaldnisaiuauuas Authorized Gas Tester)
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availszaauuavni1syada IWvisani1ssain dsznauaie 3 availsznay anmwyadn v (Explosive Atmosphere)

denun1ssain

1. @151 (Flammable Gas or Material) wiadiuniilu'lassiananatluainea
1. Lower Explosive Limit (LEL) da USunaudasidusuasanstavl (Flammable Gas or Material) wiasduiiulasune

- ~ - o o duswsuagluainid aufddrunsutmnzavinbitAagamandalinsasudale (Explosive mixture) windiisina:

2. MaaandauludinaniunssuLasiiaIna wasidusuassnshivntaduiiiiulassvefatuluaamaanduviayiinadinidi Aazlinaliidenisaada’ln

vdasuiia

3. wuavan'lwl (Ignition Source) iwadvoruanusauniiaswa L2y wadrlw asiie 2. Upper Explosive Limit (UEL) fia ySinaulasidusinasansTatl ( Gas or Material) viasuiifiutaszma
ﬂiuﬂ"lHVLNM‘SBQ’ILIWI]JTVQVLN'W'INQM UszaaWanansamvaswiniaann wnn iluame auddunauitunzanirbitiesniwandelviuias:ia'le (Explosive mixture)
MU'INNNNNSGI‘JJW'.N "ﬂuﬂu 3. Flash Point é&a mamvmumﬂﬂwm'tmmivh"lvlwuamuulﬂuwa\nvxmmnmss«munmuu]u laanidi ilu

amatudaduiinsnzaunaluandallariuamiazasmaiziedu 3unuasmanlszanii “Flammable
Liquid” dleaxfl Flash point a1n31 100 °F (37.78 °C) dw¥uuasmadiifl Flash point geni1 100 ° F (37.78 °C) Bunin
“Combustible Liquid”

4. Auto-Ignition Temperature fa amus\ﬁmﬂamﬂm'lvmﬂa wia'l sl o tluussenn
aa'Widinsias bisniludaviilsza ol luduiifins$ navasudaviatasanouasansa idrinstdom
mqm5nsnw%amJnsn(’lvlﬂﬂaumlmnmﬂusauﬂ uladunils (Hot Spot) Tﬁ\ucmuiauwmﬂ’uuuuqmvu]uqqnﬂ

1 Auto-Ignition Temperature 2asufanialassveiiug anaasvinlians W lubsseaatianisanda v duasle

5. Vapor Density fia anuvuiui fAania'l 1519 1l iuama fdANNMILLuRaILAENS:
layannin 1.0 uaa\muﬁaM%a“lafmunnnmmmﬁmﬁmﬁmiﬁ‘luﬂ uAdvialatazaauatlusyauen _Yun'zﬁmtpw
winwinzasuAavialatasnii 1.0 usasihudsvialaziiaiunnihaima Waafims$hivaudansalaiazaaudugs

Flammable Gas =

Hyéragen
Fipdeagen Cyamide
Hysdogom Sabiabe

vILIZavn1sIaudaantw % LEL yisa % Vol (Volume)

MsnauAzadatasiauds dHuluaazuaasaaniniu

GAS BY VOLUME suuuuzas %LEL wsiunoafeluinegu sunsatagmonu

draanuuilumiie %Vol e

0 1-100 %LEL twiadasinazniuainaluaisudodau Low
Alarm uay High Alarm )

Q %LEL by volume (%Vol) azifludaguzasuiainsnuaz
wihgadrvuasnisialn

Myl Kty Vo
My Mercaptan
Mathy| Viey ! Tibuer
cwrtiy Lomire
Mooty lamine . -
agiulainmeasmsinasasudafimuiaiasinasadu
s ol Plakda g
uazudviauazagn 10%LEL Tagnsuasiiaunadn’adin
aflazudgifiaunuy Low Alarm uay 20%LEL asudsifiau
wuy High Alarm usdhearoiaarituinds 100%LEL uag
i wa3aviaualaviing %LEL by volume (%Vol) wuvi
xplosion Explosion [ )
imit Limit 0 sndathoiu uAsfmuazdudaliuaysuiad 100
9%LEL = 5 %Vol Bunlsindaifiaufoqaiiuay Aun
Aunanaviignssaianiaca lWviud

vILIZavn1sIaudaan W % LEL ysisa % Vol (Volume) Sensor aufddan W
doifutumizauas %Vol Aesatanisirlvalutfnauanuiuage anainsudaaselifduioadauasisidaliva

SHWLIET ! 5 VR UL s - Sensor JaudaaatWignandantaudnatnuiiutang Aazfiag 2 wuy leud wuuitaneasiuilh (Wheatstone
Tauasasiaudainoiuaninsaialumbeille uddavandoamudinguaszuuanulaaadoadogelunsaaia

bridge) u3a Catalyst Bead Sensor uasuuuiilziuaansiuas infrared (IR)

Methane - LEL: 5% by volume in Air / UEL: 17% by volume in Air 1) uuwiitaeasinit (Wh bridge) wia C Bead Sensor
N T I ” | 1 [ | [cAaimcsensors
by Volume #/ e H e
o | % JEs 100% AR
by Volume by Volume — J-‘.\- by Volume by Volume [
l Non-Explosive (oo lean) | Explosive Range | N ]
; . ™
fe—— o otier L N N| —
% 26% Methane  100% o o, o
LEL = 50% LEL LEL
tﬂa'lmﬁmuﬁnnamm“lvlsymmmmnimummmmmsauum
Visual exarmi@e 1o sl n the scale % of LEL is measured aufansin vl uasnAnausaudussnineyaia (Active bead)
Methane : 100 %LE| %Vol Auzn Reference Tmuqnmmmmmua”lﬂuanmuimumﬂﬁu

AszualWiTureas anssuaiuldounlasaziar i isuauay

Asflidasiuasanfofomsiaudadalnuasusasaiin Sensor fifliaidnlaodasdanlvignaaianulaaade ual wnludiaalvitsmsu
1. astaudadal Usndudrdasingiudaandiau usfudauingefidaslaudadalwaanmeoudmdan inert gas
doagvinbibiflaandiaundaaglussuy inaziulalaacielsinlif Gas dalvmdaagnauinvineu aiadrde : s iviagaasfiaandiau (02) Livannin 10%

2. dudadalwnau VOCs nnuui“mu”hu'mq avinatinels wiasTaudasssuangialule .Gc



Sensor iaudaan W

2) uuu Infrared Short Path Operations (IR)

Fitser/Detector

Sample Out

Chopper Motes Sample In

MIRROA

nannsviauas Sensor wuufiavandounaeinuiauss Infrared wdsougs Avlddoiudannsiny wiulaszwe
aaudangndvizinunluas Chamber uag Sensor usasviauuadnauLNNg Infrared detector domdnusainaiu
wavudvianavargnulfuuiisuduaiuinssiuuasulasemmulihinamiueiiiusasuAsuasianInaaanu

aiagng : IAAEEa0 Sensor gouariiuuailua savardafununaidnaanguudadiatioinnlu Sensor iialvi
AmugAFaIURZULULN

8GT

tAsavIausa (Gas Detector)

vinnsnasauiasn 02 iadav Altair 5X vinmsuadauinal 02 ta3av Altair 5X IR

*nomg ¢ unmsvesauiaen 02 7 Line Purge H/C sae'lulasiau

8GT

Sensor ina15aunsesavieia (VOCs gas monitor )

uAaisiaaanidsza Volatile organic compound (VOCs) sfluazsiaaidanlal Sensor fifindnnsvinoudiianata
TunsasIATuge

Sensor uuu Photoionization detector (PID)

D P wx

0 ansainialu sensor azsznaulidia viaaa UV waseuge, 41 Anode/Cathode,
waan chamber TunisAalyiifinnns ionization uazrvasasaFunavuedyain

Q wdnnsuag sensor Aliatiazandunisdouss UV wavsouge daudai Sensor ag
ansadiasaidnle 1wl unaaa ionization chamber Tagwdssruainuaaa UV
anihlifildinasaudanisuand? Sldnasauflszaauarisinmda Anode/Cathode
TavasavasIaduuazanudaao insETusTLAninuA R BIUKRA .
aanuufluszdunsudoidausiieg >

Catalyst Bead Sensor IR Sensor
3

tAsavIausa (Gas Detector)

#ate Gos Detector
#iail Sensor Salsiu ZLEL

clor Aiatlee ELEL

Vethane Volume wuanan Sensor Faudadia IWua8v Sensor Taudans (Toxic Gas) uay

Saarssanensanan VOCs diaangr lauasdania lugnaavare

T OGT

1Asavinarsaunseaasievie (VOCs gas monitor ) APPLICATIONS

MiniRAE 3000 S RAE o

andard 10.
amp

Sensors P
srCnCATONS optional 9.
[ — et

MONITON ONLY INCLUDES:

Sensor ina15aunsesavievia (VOCs gas monitor )

Sensor uuu Photoionization detector (PID)

10.6eV PID Sensor

7 9% 16
| |

! ! | l | I}
T T T T T

Lower Energy

Higher Energy
Required Required

< lonization Energy eV >

dadrdae : iwdvouanuaan UV lumsuanddlasauvasans winastadaslandvnugoninwdsouvivaaalile tadasila

ansaesatalauazaravi bitiaanuaaiandaulumsasiadavaazl fiaoules

Q limstdeutuzhericduanuiaiianuiiuluussanmagounng agvintviiadasaudAalnd

0 a5 VOCs wenflasninsaifianiséa’lwle andatie Methane sidwdsounisiinda 12.61ev goninwdsoruuasviaan UV Alu
wageuua 10.6eV vinlwliansavinlvidianasauuand’le Sosagliarda Sensor uuy IR w3a wuy Wheatstone bridge circuit
uny
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=

= Private & Confidential

ANRNNAAIN:
Energy Isolation A mechanical device that physically prevents the transmission or release
Devices of any type of energy.

» circuit breakers,
» disconnect switches

> isolation valves.

Control
Switches

éGCT otk fow
Work maintenance of work
permit is required
(Job Dwner)
Apply Lockout I— Attach Personal
vES | S/D the Equipment Devices, Tag and Py LOTO at Primary
(Equipment Dwner) Ricord EIC [ hob ‘Ownen) Isclaton Poant
(Equipsment Owner) {Job Owner)
NO Start up or Remaove Isolation
Recommission o | devices and LOTO Periomm Work
Equipment (Job Owner and (Job Cwner)
Develop EIC .Y f Exquipamant Gunar}
(Equipment Swner)

Private & Confidential

& “ BLLUA

h""""‘-n.._ 8

Sy
e
o .
tamg
| e

Short duration tasks (not to exceed 60 minutes in which Equipment Owner does

not walk away from the task) such as cleaning a strainer are not require Key
Lock (Lockout) but Tagout shall be applied.

6 GCT

Private & Confidential

ANANAANN:

Lockout Devices A device that utilizes a positive means, such as multiple lock device

(Hasp) chain, wire rope, lockout shield, etc.,

to secure an energy isolating device in a safe position and prevent it

from being moved.

@ R LUININIFAANN Isolation Plan

n1sAnLENAIUFUNUAA AN (Confined Space)

- viayniduiidaiiriufiauainiAfaiauenlaedd Disconnection Wi Blind
ATNAMNLUNIZEN

- wnld Blind Iildfintiuilauanilnanduainidunniign dnliaaunsald

Blind iqanananalanawihanuszainmeluviasendng Bind Aufiauanna
TszainauilsiAanasanAte vialanududuras 415ANAEAINTG

szauiiudunse waxlild3anila Open Flange liindauaziiuns

Private & Confidential
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0 “ LUANNNIFAAYI Isolation Plan 0 “ LUANNNIFAAY Isolation Plan

msanuandmsunuiinaliiinlsznela vianausau (Hot Work msdnusndmiunuiialil (Cold Work)
- wnSlusnsiala viaansla Wl Sauantagda Disconnection Wia Blindsna - winifluasialn wiaanslalW vieansiafisunselinauaning 38 Disconnection
ANMNNNZAN 954 Blind mMuANNInzaN wnldsansavinla wnaaniildlumsanuanszuy
. v . - o ) v sear a
i S5l 57t e ART 2 gauasm f wundaaildlunsieu Wudu  1il438n151ln Isolation Valve
- mnladgansosuiiumsanuensaedsituunls Wituagiugaeiilazas
shuinzRansuniamsaunlaande - winiflusnsaiindu o 1il43an141la Isolation Valve

- wnldgansasuiiumsanuensaeisiduala WWlivednugasiiiazasiawing

g

Aasansnisauiidaandia

124 125

0 “ LUANNNIFAAYI Isolation Plan 0 “ AIBENNITANLUUNTT LOTO

Electrical Source
dana55e3 o N 4o . .
* yimstlaunasananasnulihaanndasdnsuazyiinisanueanszuy
= = s . P P . o b o
AeszAnldianairaaifviessiaiinnAsegmeluglnsalls faludaunisila

%n13 Lock-Out/Tag-Out Avmsanuanszuunasnuluih
¢ o o - 03 & e ' o .
aunsaivaimsanusngilnsal ginsalivandusasgniaesussiumsluuazdas o

vinsvasaulaanisnatu Start Button tialiduladiunamasnunulagn

Alaginsaliialiiulaladnmniifiauseansiainnaislugilnsalazlisaluaaanun Lock a2
iliiindunsels soadeduipausasedluiidandidaanis wazdassanldgn ® UaAITITEI
astuansiail uazainsaiifasiudunssdiuuansliinanzauiuauntiuie - nsdifiaSasdnsuiagunsaiiuiiiaifuilszqlvih sa Discharge WAt

e e < P i lusafulssqaanlvuan
msiansau viedunszdu q rawnnailugunsal

- msdauanunsnasnu i igansavilaidu nsdanane Breakers, Motor
Circuit, Relays, Limit Switches, Electrical Interlocks “1a*
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@ “ ABEN9NTANLRUNS LOTO @ “ MABE19N1FANLENNNS LOTO

Hydraulic/Pneumatic Source
Fluids and Gases
* FALUAIANENAINIULDY Pumps WAz Compressors)
® snplszinvvisannaniAuas Fluid ¥3a Gas
® Lock-Out/Tag-Out 7 Valve 289 Pumps 138 Compressors Aianawasnulideainsal
® 3@ Isolation Plan LAZAAWANAIN Isolation Plan

® Drain %38 Bleed ussnuazanluvia Hydraulic/Pneumatic Y. -
tenuaniag Isolation Valve 14iln Valves waz Lock-Out/Tag-Out

* asaagauliiiuladn duarugusng g aglusuminlaanis i Off, Stop, Neutral “1a% . .
e 'I.“ﬁ:’.l']ﬂl.lﬁ\!ﬂuﬁ']ﬂ’ﬂ'ﬂﬂ

® psragauibifiussnumagluginsal
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@ “ fadnen1sAiunig LOTO &“ Isolation Tag

Mechanical Energy ::;l:;mmm“: mm«u ensrgy mokatng device. The tags

® Block Out w3ald Safety Chain

® Lock-Out 3@ Tag-Out Safety Device Equipement Crames u::r::m .
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Frivate & conridential

&“ Equipment Isolation Checklist &“ Safety Focus: Isolation for S-1121AX
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&“ Isolation for Remove Filter at S-1121AX
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First Line Break Procedure

Communication

October 2021

Private & Confident

First Line Breaking / Equipment opening Procedure

Purpose & Objective

- wialifulainn azvia (First Line Opening) \flulatviisz@nsnnuazilaansis ia

Unilasyaaing Aanadan gz wazvdwddu nnnsHnanasasiafiduenolasbinedalussninensficou
ATgesnEN TINdeauimngu
Scope

- asauaguAsVIOAmTasAunsIdweTadns  damingeinen  msdamingeTsenuafiival  uazAanssudnen
\Alentiagfiu First Line Breaking/Equipment Opening

This procedure is not cover for work scope as below,

- mimmuﬁuviau%aswuﬂﬁq‘lﬁmuaq Tae'lilafinisedenaulidmiufanssu First Line Breaking/ Equipment Opening
(tufianssu hot tap Wviadvasiansiadiduans wiadelifinissaneansluszu ﬂum’aaiimmﬁﬁﬁmufumaumsm\nu
Lawzaaguiiug)

- Operating Routine dlafifunaunsififouidunazqua amuanduenedausady sviossunistal PPE adhe

éGT

wsngaud1iuAanssu First Line Breaking/ Equipment Opening

:Worhflow

]

| Praparation | Exncution
| Permit I
| Issuer Cormmri .
oI
| Area {
| Owner

[New] First Line Breaking/Equipment Opening Procedure

Background

IEAT Requirement (Operating Procedure)

10 ww/0c fUsznaugammnasudasiniitmsUfiinueswasasudivmesnucidnes wesmaiinld wemuau
SuanamsuidnussinnuuazdFumn wu msmuan maihgianueminmiluiiuiidesuens ms
Uivaniludnuasitaanliifionmuiou uasszmeli msufianuilildnuss msdausnssuuieaniniasasds
(Lock out/Tag out) mavhaniluitduenma madagunsoiuaziislunszuaumsudn suimszeayanadniom dudu

Line Breaking/Equipment opening
procedure(Action to close PSM Gap)

To prevent Incident from First Line
breaking/Equipment Opening activities in GC

- 8GT

Maintenance Technician got burned from hot stream at exchanger

Definition of Line Break

Aanssunisdlaviaviaaunsal (er Clear uda wiadoli'lsl Clear) MifiTamavinlvisnsiafidunsa
(Hazardous Material) 52 Tuauuu‘liaela

EXAMPLE ACTIVITIES
o

HAZARDOUS MATERIAL

aswafidunse (Hazardous material) wunudeansitin

e Y =

nsay danuduin 1 uarbidansiiad§asen

(Tagawigasiafiduasasausaniulseniad PSM nua.)

Emmshere (e, bind).
x doaznllfemsiinaumindussragluviansaginsaiit
- - B
:" ﬁ ‘—ﬂ—ﬂ - Ausedun1nnin 0.7 kalem2 uaraanniigenii 60 °C wia
Remeving o o more S v - #1137 -10 °C Gatin9Lafu Hot water, Steam (utilities)
o ecnvetum (. check] vabees
= 8GT
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1. foonluoyana (Permit Issuer)

® SAATUNIAIAIURINGTY First Line Breaking/ Equipment Opening

oL dd o oy o de  way
wofieliasadeamumiidmualy

© aaeuiiiuleh fin uazi LA s Al i
© arvaouanzvosszuudiihlamnasg it (Clear Condition) ¥0aRIN5TU First Line Breaking/ Equipment Opening

® domsforinuavesnanssu First Line Breaking’ Equipment Opening1iiurfveTueyga (Permit Requester)

v X o
2101090 UN
o iisouszuuTindeudmuAINTIH First Line Breaking / Equipment Opening MMIAYATY (empty, purge, flush, drain, vent, M3iilavia / qunsal / 5z
 asvaeuanzveaszuuduihylannasgnfinimua (Clear Condition) Tuszdiiouiu e
® Lockout / Tagout MUTUABUMTINAMYE GC
o o .
3. foridlueyanarinaiu (Permit Approver)

* asnaouuazavmeyainululueyanhadmIuRNs 3N First Line Breaking/ Equipment Opening
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nuUINANNIUNAADL

Clear condition

1. Liflansiadl uazanuduaawdalusyuy (pressure gauge = 0 kg/cm2g) win'lildanadauaanudunse s W

4. fjvolueyana (Permit Requester)
o fualuaygnadeatlszauauiuminay Operation A1HFUAINTTY First Line Breaking/ Equipment Opening

© NUNI work permit/ JSEA tile 1iaeandoaiudormuanangsu First Line Breaking/ Equipment Opening

- ” T . N I
o asaoumhoazlszamamiugaTEounhL On-site Verifie) nazdunmnitos iy 9 (First Line Break) 2. aamaiitusvuuagszning (-10) - 60 C A0 i
Vo a e e . R | v Ay e e W . 3. asdinsa/ohy anasaudmmiunse s Taodedatnilinsasaudl  Aanssu First Line Breaking
 asnaouliiulvin/iinmdoriunvesionssu Fist Line Breaking/Equipment Opening 861asudnuito Timsdwiivaihellodnlasasy N o
Lab. w3a pH pen (portable pH meter) navantzinarsviansaniasie @1 pH
o siulohilarwld PPE adhanmngminazas udaussvieiifonssu First Line Breaking/ Equipment Opening aglur9 6.5 - 7.5
A o gy 4 oaa £ e “ “ - 2em o o s o 4 PP o = i
® ngas amsaii bivnAdaiu gy aomihawin J AuiiRavingdanssummhauitliaeads Fsemih e 1. hiflarsiafl uazaymiduaamdatuszuy (pressure gauge = 0 kg/cm2g) o
" s 2. qaumgiituszunagszning (-10) - 60 C Acute Toxic atnatzu aaasu lalasiau
91JAMATENTNAINTIY First Line Breaking/ Equipment Opening 5 Toxic Gas Tataieasia s Threshold Limit  dalulsi
Values (TLV) siavlsitAuviszy1itu SDS wasansiasl
v "
5. HATIVADVHUINU (On-site Verifier) T .
N ¢ ) CICITIEETEIIIN 1 aistansiadl uazaanuduaomaalussuy (pressure gauge = 0 kg/cm2g) nsel LEL > 0% Wiiansanwinasnsiiuda

* asvaeumhaazdeasvesmualinugvelueyana vieds unnzdmS ugaiezihionssy First Line Breaking / Equipment Opening

. oo M 3 2. gauvgfiluszuvagszwine (-10) - 60 C (High Risk Work)
a5 1139 Mneatoaiuam saiamsdea

3.05 infunas C ible Gas 3avTar %LEL
eiavleddn 0% LEL (nsﬁlmiuuimmﬂa‘lﬁ Blind siav'leinn <10% LEL)

» OGTC = OGC

nmoauhiduiiumsanlueyanaiinm /JSEA

. Y Zad e PR S
* otns a0 NINUAWAGHAINT U First Line Breaking / Equipment Opening dunsziai lodduniiafivin o} W

Fuduldi hifimsniisuase anwdeu wiens iy maeaglugunsainienes

Line Break PPE (OLE2) Line Break PPE (OLE3)
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Add in Permit to Work Procedure
éGCTC

PTT Glahal € hrusical Public Company Linsted ‘Gc

Taotes ey sk P

5.3.2 Verify Working Condition and Safety Requirements

Equipment con ns, safety requirements, First Line Break/Equipment

Opening requirement, fire protection requirements & personnel
Stk b protection requirements are all listed along with special instructions.

R ]

Now, Line Break Procedure in

\ S
e < DCM and effective in Oct’21 -
e b 6.1 Terms and Definitions
r— [rpe—
[ High risk work

+ First Line Break/Equipment Opening work which condition inside
system/equipment are not meet “Clear” definition.

= P-(Q-Ts)-OEMS-002
~ Permit to Work System
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Work Permit (with First Line Breaking)
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F-(Q-TS)-OEMS-045: Cold work permit form

IV. P-(Q-TS)-OEMS-014
Mobile Crane Lifting Work Permit

Procedure

o 4 o o
Fundnagoauls :

11 nIngiaa 2557

P-(Q-TS)-OEMS-014 : Mobile Crane Lifting Work Permit
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4 da o i
1B AIUANITHNANIT8NAIY mobile crane ‘r;m'm'lu GC

Revision &1 25 NN 2020
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F-(Q-TS)-OEMS-045: Cold work permit form

éGT

6 GT

FTT Global Chemical Public Company Limited

Torkaira Salry o P

eGT

T

i LAl T

e e g Mt s

p— [P—
— -
[ — I — =]

b

T it s et 8 i e g g o P i

St e g e
Mt g i § g
1 ol i A b b e 4 Bl
S ——
- b b
= g i g
B e ]

- by g g e

= bty o e i o e Al e .

© Ly o e ey el s et b s
[T —

g o o 2 o

P-(Q-TS)-OEMS-014 : Mobile Crane Lifting Work Permit 155

2 o
swanlagsailudn

(Lifting by Mobile Crane)
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(Critical Lift)

nusniFseioy

(Non-Critical Lift
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e avaweuliiulai mobile crane , liting ggar ldFunsasiamay
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Verify & Endorse #%31 mobile crane WP n‘amﬂﬁga\gummi
Fainaiia

LRELVE

BT 1] 1
Mobile crane

Main WP

work permit
*  17ua mobile crane WP
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ifting plan , JSA
4% Job Owner aavmay

i

BudunnugndevaIWP uas lifing plan Uaean RN endorse UAD

uil Mobile Crane WP winuminzaauazilaaasit W doriRomenionada
riouriauaie 1 9
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Senior Technician (Mechanical), Mechanical Engineer, Mechanical Supervisor who has been qualified and authorized

by O-MN, P-MN, E-MN, R-MN, and T-CE
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G (Mobile Crane Lifting Work Permit)
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P-(Q-TS)-OEMS-014 : Mobile Crane Lifting Work Permit

r—E PP s = = e

v
. P . o x
Tuaygrminunuenlassaiasuiiathandania uazanunsreayavinauEn (Hot work permit) il Area Owner &

I
FAE? e e
ndanin

TEACIATY PUE UOREIRHSA 17 UOHISS

) )

P-(Q-TS)-OEMS-014 : Mobile Crane Lifting Work Permit

L@N#1313:NaUNI3 ATIVENIN

* i o2 onglaiiiin 3 1fan uazdasszymminfisnansaanle
F9d
AL

¢ f#lususasmImasaaun1ISuURINIGN (Test load) AILA 1.25 t111
x o o iAo
auluzasiminalnsalfiezan uazarglaiiin 3 ifen

{if S
WIW
AN NHNIETNIII
fusaniaszIulunisuinisuazn1saans
duaNLaaans andiawae
LRSRANWUIARAN LN1THN9N1
WApaRULaIassnT Tusi uaswaialin

WA &b

nYnsENTaV
r?munmnsyu?umru\sms sams uaaﬁw}umm'#unmmﬁemfy)
erbounid uasadnmunndenlumsirviNeant
m‘}'m'm‘r{: zﬁq"i{ uaznu’étf;
.1 odhe

a o = o ¥ o @ 3
NANIENIINY LNYINUVLATIDIAINT 1wt LaznNaI

WHIaf W Tusn
duft o wniialy
duil w ifuﬁ:umﬁaﬁimuamfuﬁ:umga
AUt o fmﬁmaga
dwil @ sntlusuuaziFeiiusw

, o .
dwi ¢ gunaatiilAineanudwin



= ' A o
PUIAN b §IWN o N b

ada

. :l cl» ¥ L a &£ 1 '

o . o Yl A oud %ﬂimﬂuﬂﬂiﬁqﬂ ﬁaﬂuﬂuaumaumwmmaumu dnan

° ‘l%ﬂ'li'i.]‘i&ﬂﬂﬂ nInagay ﬂ’]ﬁl‘ﬁ NITONLITY UazN1IATIFa U wInKI0alnInidn o clw cl ' ¥ v o a £
N N WINTEDITWLAN WY N ADIANBWNITATNITIANI

do e ¥ o Y aaem - . P o 4
ianlgnudwinwiadedasdjifaaneazidaaamansmensagianslzoni
duaaimualimnlaifingazndaaquansmzniagiionisldmasnainiasaas
ﬂn o a o P clv aa lyq & ﬁ o a
Jutmanzaziduaquansmevsaaianisldewiidinslatmualiwduwiede

[\

o (3 3 ¥ o a4 o & o ¥ v o A
° ‘l%ﬂ‘im‘ﬂ%’lﬂﬂ’lﬂ‘lﬂgﬂil’h‘l'ﬂ’ld'l%l,ﬂtl'.!TITJET%’\I%%'IEN'I\?G]H\‘W]'IL%HH’IS AIG

vt a - 1 2 a K ' A& o
- ﬂuu@m‘lwumﬂaaamaaag‘luu’mmﬂaaﬂuuaﬂn’n v 59U AAaALIANTWIK

v v o gwa ' 3 mew
° mﬂmamawmslwumiﬂmaafumuﬂsznamtazaﬂnsmmm

fwdnilazlainasnii o a5 aalszinnuazansmenas
MANAANLINMN WaEIBNINasUALSEMARIRA

o I & o oA o 1 o o ¥ o

e qoad a4 . - salrandvanlddudansnsuazdosieBinaaantaairinen uunwilusunsa
- snlndifiasevilaniannanfivgusausiias u
] 4 4 v oA a & o
danitadawlurla nsadruiarainauase

¥ P N
asiludnuazlidmiiafonivasiusunsodn

A h

Ananlavasilndunagnigaindsnaasiniaian
Anluszaziilaaany

'ﬁ‘ﬂﬂt"ﬂ"l%

o § YA o 1% o o Py o & & da a
- ﬂﬂ‘lﬁ&lﬂ%‘lﬂﬂia&li’]’ﬁ)ﬂLlagrﬂidraﬁxﬂ%ﬂﬂ mmuﬂmuwumwgamu o LAY

2 2
% o <

o gead A o 4 o o A o a dv  a
- am'l‘nuwwﬁuﬂnuau FINWAN LAZHINWANIEAVNBANNRIVUBINTUANADINNTT

>
FAABUAZNIILAK

[ o § va Ao & o o o o
* wrgdaasInmRinguaninawninan ANdwsnuazsanuas
Az20 AAAILAWIRIZIIaUAITIY LazAnAIF U DLLA o kO WATIE
Tintsauuwdunsny

- Ansslwsnunsmnawaslasdiainsilinisusas -
% ﬂ

ALBO

o Yo A o a
- dalwdinIasauinasimanzas o

o A gy o v |
Auzhiazasiusnuazlzmslan ==
oAUt

o o & & a A A & & A J o Adaa o Ao @
swiudusurianfounuaziuiusiaagnunidfnaonnaoine wisde
davialiliomssnfavasauiiguiainue lasfadszmaliliiduldtanm




'lun‘:tﬁmﬁfui:uunfzwl Mﬁs:uzvi‘m:ui‘mmﬂv&lﬂwﬁaqﬂnﬁmﬂlv&lﬂwﬁﬁ >,
usaawlnin ﬁ“uahuv\ﬁazhu'l@maaafuﬁ“'uﬁaz«'aunﬁodaulﬂmaﬁa@ﬁﬁui’ﬁﬁﬁaun
aasioluil
(M) mu“lvlﬁm%aqﬂnﬁm‘"lwﬁwﬁﬁtﬁaﬂ"uvlwﬁwvl&iLﬁu wa Alalad dasingldtesnin
.0 LUAT

@) mu"lWWwf%aaqﬂnim‘"lﬂﬂﬁﬁﬁmﬁu"lﬂﬂmﬁu v Alahadudliliu ood Ala
Thad dasvislaistounit m.m was

(@) mlewv'\h'vﬁaqﬂnsmﬂﬂﬁﬁﬁﬁmaﬁﬂﬂﬁﬁLﬁu ood Nlahadue i wmo Ala
Tad dasielienni « was (1) mu‘lvxlﬂ'm%agﬂnsm"’lwﬁwﬁﬁuiaﬁu"lwﬁmﬁu
wmo Alalanud litfin doo Alaliad

dasvinalaistoundn v was

a ' a ¥ O a oA o
B2 v @3 ¢ satlwannialiailnin

o

o El o ¥ o dao ' ' ' 4 o, a @
18 &< MIhuiNgINUsnuInndansucagiognognanis @mﬂa"lﬂu W

S o e ER
dasdalifinsdariununisen uszaugulilima jiGanuunumsoniu tialigning
dfiaauldadalasanis

o o & . § X o« a
(o) Mildiuduasudranasastulilunseniagfas
(0) MIpnisAsasndininanniiasas o vasinaunaglaeaiuauAITI

A

S ERESSEN] ﬂﬂuﬁﬁ’]“uﬂvl’ﬂuiﬁ[JG:LgﬂﬂF‘]im(';ﬂHm:LLatﬂNﬂﬂﬁiifdﬂuﬂﬂNﬁa &

U

() MvauvasTuinlnaian Wi Adszostasninszosimwualuds ve

(€) masniggavasidrafianmilisuulamaneagudtnvesizgfavasivhnion

(€ mIsniagFvesnanaiansidonsegianseus
o 2 At e e, L
(v) MisniagRsvasniiwing e e duiuly

o 4 @ o o o o o 1Yo o o o
* wigvdasIRlandedailudiisauiusn Avanaramunivauludw die

o a_ v ya o 9 aea o 4
tN1EIEA W‘Sﬂﬂﬂ?ﬂﬂ&lﬂ'ﬁ‘l‘ﬁl wIn N'I%ﬂ’\‘iﬂUiNWRﬂﬂ(ﬂ‘iﬂ’l‘a’ﬂﬂ'ﬂ(ﬂ“%'l‘Vl

o v o qea o o 4 o o O &
MAINAI uawaaamiwumsanwmawnw’;umsmo’mmmnuﬁuaumu (28 kY]

o 4 aa 4 a a o
ARNNTLAZIS NN s UALTENM ARG

ad > 3 > o a4 o ¥ & A & L A a &L
* lunsdifiwadnlignansrhewiisinusadudn SaduiuwnsadnnsTusuunsa
= " g 4 Sy Py
o un W wiowmuzasaitadwdumesedesdalifiaUnsaiiosnuiliunivas
X M h
wansaaaiiguandudnaanuuuly infewannnuwndainndi ¢ asen

¥ v o § v 2 = a El o & o 2
* wigdedesdn a1 an1senFwes Sudnsneandaananuiminanes ya
X o,
a9an uazszuzzasuaniinsenda B luusnadisauiuswdinlagar

uwuMIENANTe <« ﬁaoiﬂvh‘[ﬂmjmuqun’ﬁlfﬁnﬁua"h‘fﬂ [ rerr———
fumsausa Mute ol lasdesrindumiifeuszetietonda
fnuazidun el

(@) Qmuﬁ']ﬁ‘tﬁ'mﬁuﬁuiﬁ

(o) ﬁwuuﬁummn'fﬂqﬁwm

(o) Mwadvavasiusis ldun Seansonuazanunavasuy
ﬁwn"h'?ﬂ-iunmwﬂwnwsunquﬁ«ma«

() Muazdvavesgunithlszneunssnuasinymemaiainiz
fﬁqﬁuwau

(@) 'u"agmﬁmﬁufmﬁwmﬁmmwn v wn hwin
dumkigagudtog lavszysandauuas
ihwinflazandenaumansalumssn

(v) Tunaumssniituaanasmanulaeasioussaing
fasriusuans
winssesdadszieaununesnliusnadhaulmild
Talan uazdasdidmim

enssaenana lilwinauaannulseansaseseyls



0GT

Lessen learned

Private & Confident
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Incident Summary
Incident Title : Hook wo: Overhead Crane wauan CCR Unit 9u 18
When: 11 nsngiau 2565 nai 15.50 w.

Where : CCR Unit viuit Reformers 3 (Plant Aromatics 2)

Actual Severity : Low Severity (People : i ld#duunitu)

Potential Severity : People : Fatality)

Problem Statement :

Tuswiiifugoihnidldu Overhead Crane woa:vudhwdiladwnusanat 6 wns andwaraioduly
Todasiliuan Inner Screen cleaning 2250-R1 #du 12 Tavvmvaaouinsudoulgnunuin Hook Livduas
wivdudu Finaumuau du-as 4 ads dao Low speed vinTW Overhead crane vivudhiluifinaadaoasiy
(Upper Limit Switch) auya Hook luouiludnawniusos Hoist it Madsvmdsunvoniomod uaniaT
Hook wauaunan CCR Unit g 18 Aaruandsann 80 wns (Hook milnus:inne 50 kg)

wnrauthe Tube bundle uavainsal 2100-E3A Taasa
trailer uuy 2 wan waasviwinoudusaidvnaundsle
vnuwandnianduse tuaawiuninoudevinmindtn
TAensa lalidyanalingase inneladonawiu Tube
bundle fimsunisdmiinaudusadovgasa uazluzazwya
satfulag vinlii Tube bundle wiaufu Extractor anagin

wsu.sanlduznudy Beam uazvin
o mwn“{mjﬂaﬂﬂmmmu
E—1004 B. aauzvivinmisanasintu via(wwn) danamau
wwde sudlarsduatonas aunsalasdoiu
Aauniaud) leavinmisriauadslviadnsalidavasuu
wnaunsasly deniidusadeiuimiinldudiios 2
wduann 4 wdu Jevinlvitndemuasdiythiama
mafiay 2 82 (1anue

Jufiaoudnay dusiailildarin
anudzaanuluviafiagszuinomin
wlauAumin viulatiuviadonaniia
sauaziufaninenlasuuneiy

was wiagn
H}

50 Hiab usswng Container 1n1u Plant tiaunlalan
avuinanuuay F szuinaen F-110 Ay F-1020
amevilal Boom uavsa Hiab ang Container aanain
&7 Hiab truck sa Hiab iiamsidasduazdaniihan
goduaniiu winoudusa Hiab dsuiduminwinuas
Andainiudilar

Hook @404 Overhead Crane mauan CCR Unit <fu 18
Reformers 3 , GC5 (Plant Aromatics 2)

Incident Case No.: II-AR02-2022-021
Occurred Date : 11 July 2022
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Process Safety Management Element

14 ArwdimInIR (Trad orar 1. nmildnduveaingm (o ticipat sruvUsrnsANNYaoasiy PSM

ﬂuazlﬁunu'mig’m 14 VUM (§13839n OSHA 29 CFR 1910.119)
13, pmmstisdunufoRmadednn 2. Soynmimuunenfenszumuntiuin (¢

- z e
12 mawivunramiouuns
nneulinaasqnidu
MANAGEMENT

11. nmoumugURnIsed LEADERSHIPA )
COMMITMENT Cods

Usznouludhe 14 Elements

3. mPBmmniuRTBnIIUNIHBR Personnel (8) ; : ) w3 dhunan
oot At el }° 7 Process
a. fumoumauifen [ Safety

Management
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10. madamamawluuaune Y >
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¥o 29 Ay b WFUE nidaninnuunoafivgiumn
s Dpurgnors® M

9. nsoygmi it idn A Technology (4)
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wits) unesnsaygientlly Mect ' 7. mamuwsunmnaoafedoumaduiunios
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— Process Safety Management Element

nvsauRnavhosREAIlRaad
Incident and Investigation
Msneunazdusualiinisal
Emergency Planning and Responses
AT AN THAT LN
Contractor Safety Management
Process msanysailaandamacumn :
Auditing
Saf | & AvsanasuAunI§ TR ie P Technology (4)
afety rocess Process Safety Information

Employees Participation dayammlaaafunsanumsnda

Management it ‘ Safety Process Hazard Analyss

— . Training
(PSM) Training s T
A\ A/ e Management of Change iy

asdansmsuldouuilasmesumaTutal-diannoauiazein

TS - .
ANEIIMIAY

i Operating Procedure and Safe Practices
Technology (4) , dunaumsifitouuasmsiftailaanss

of Change cility
msdansmsidounlasmesumauTaf-fodnnammazen
Process Safety Information
Aayammunlaaafonsanunsuan

Process Hazard Analysis

MIANTNSEIUMIHER

Operating Procedure and Safe Practices
Aunaummlfidouuazmnlfiataands

Pre-Start up Safety Review
msumuamlaaaduiaumsEsuatacing
Mechanical Integrity
amuwsanTduaainsal




Process Safety Information

dszTeand
wWalviwiinounsiufeiayasulaaadaiAssunszuiunisude iledastuasiailunsuén

walulafuazaiasdinsailnsal Taagidaslfiidousunsarinddayaiiiuaiusaigaldnnna

urinily 3 wane da

2. Process design basis
« Process Chemistry
« Block Flow Diagram & Process Description
» Maximum intended inventory

3.Equipment
design basis

« Engineering Specification
and Design Standard

« Equipment Information

* PSM Critical

1. Hazards of
materials

+SDS « Mass & Energy Balance

« Process Parameter

« Process flow diagram (PFDs)

« Piping & Instrumentation Diagrams (P&ID)

« Process Control and Emergency Shutdown
Philosophy

- Specifications of all materials

« Chemical Hazards Table
« Chemical interaction matrix
« Metal interaction data

Process Hazard Analysis

asvnunsRansanathoilussuy wafiaiinindienzvisdasianyau iy

AWIUATHAR

dsyAgaid i vinbifinisdu dsafiu wasiandgnistunsmuauduasnaiiddgyiidsdasdy
nsznunsHAauazMslfidmsiiudusns deduanadonanaradonalunisiio
Wl nssuda waz/vianisdasdaasuasinaiifluiy

waiian133tas1zuauas :

HAZOP (Hazard and Operability Study)

What — If

Checklist

FMEA( Failure Mode & Effects Analysis)
Fault tree Analysis

An Appropriate Equivalent Methodology

Operating Procedure and Safe Practice

wWialviwiinouddiidanuduaaunmsvinouiilsaduanudseliua hitiaaulaaasie

Favirdunaunsufifeu adreiasdasilsznausiaias desalyd

. mMsBuduaiasaiousn (Initial Startup)

. MsUfiidinswdnind (Normal Operations)
. msﬂﬁﬁ“msmﬁmﬁmiﬂ (Temporary Operations)

. NMsugaszuuNIsHaaantiu (Emergency Shutdown)

. Mslfiidnswdaluarizanidiu (Emergency Operations)

. MsngaszuunsHAna g niaauszazaniiiivua (Normal Shutdown)

N o v s W N e

. mMsBudueiamdeannnisaamingeinmnaolua wiandeannnismae ssuunsuaaanidu

Process Safety Information
VoyanduUaonNens:uduNISWan

a#

Reference
Procedure/Method
(ns:uoumslumsguaionansiio
Trlonans update 1uo)

Document Owner
(Ganaronans)

PSI Documents
(semsionansfifotiounu PS)

Master File Location
(ssuudnIRuienarsAaWIAR)
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Management of Change

dsziaoni::

MANAGEMENT OF CHANGE
[SwaRe]

ulatbvisfutadananisufuildouimaiulad wasFacility A
\imdasdunsyinunude alnsaluarian uavasiafl o
wuuATIKaza1Is alasunstssivativasidon uag 6ag
1eunmsayidadnoflunents Aaudazsidunissualdau

Aauazfinsaiiuninydaunilasleg sag
lasunsitegviduaulaand
Favinduwanansuazlesuayidadnoiuniens
daanslilfoyanadiAmtasionua

& ke

L e bk

lusiaviin?

» apanudasuadnsiAa Incident

= aseuganduvivdadiauasminddu

= anilaunizad Product Off Spec Tunsedivifins¥uildou

Process Safety Management Element

Personnel (8)

Permit to work
MsauanavinumaaNulaaadt
Incident and Investigation
msanuuazdusuaifnisal

gency g and
MSAZHHANUNTDUUALATAAU TAAILRNLEY
Contractor Safety Management
mMsiamsanulaaadeadsFumn
Auditing
Msesdsafiumslfidaudaniviua
Employees Participation
sfidusiuuawiinnu
Training
nsinausu
Trade Secret
ANUFUNIINITAY

EP

Training

TS



Permit to Work

Wusuumsdeanserninaudivosiuisu wuATRNL Tinsvinnuwulushsanu

UaoasusionUfuRnuLamnsngauuasuiEn-
uiivoantiu 2 Usunn

1. Main Work Permit : Tuausunavinaundn
0]
. Specific Work Permit :

Innuszaae

1. Tiiansnaunu msiesuunu aunsal dunsuns

vinawiivasass nazanugamuith ladssuase 2

Tuouaavineny

uA UG 1w (9)
2. AoanssninadwesiuifuUfsnu Hudai
Wendosenunguans welwmsvinnwiduly s

AnudasadusioUfURNULATSNTAUYDIUTEN
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Incident Investigation

msaatisinsal (Incident) dhiasaupauidusiuzasaiisiwauas Near miss
suA MsfumunavaiilAadu sudainng waz/mse dsuwani lidldens
dorimuasuanulasady androunds uasimudanndon

How : ¥i1 Incident Investigation atiwls ?
11 Root Causes Analysis Tool

i Corrective Action 7ifiuUszandnw
Lessons Learned Sharing

* Why : vinlu Incident Investigation ?
wiatlasru Major Incident WL
AsiEpudann avdinnsal fiesiAndu

What : oz lsvigtoaiiTu Incident Investigation
Witna i Good Culture &13u Incident Investigation
USUMHA Good System ,Procedure & Methodology

i Lead Incident Investigator #idi

Incident Investigation

ANSLALUANSIU &
Wwwiuianisel @ avlugsaounasifiuvdngiu aveiu
Line/Shift Manager aavsis1a9u incident : asiflugFuinzay unsiiundng u iassiu

« mMsAundngiu 5iviae uay wazige winvivinle
« meAundnguiarin i ansvin Incident Investigation diafiu wag faduidlada wnndu

mstAungngiu (iaseiu 1eau):

1. sraguUiiAaa Incident (mnidaels aravirlindngugamig
. aovaneq yu , fbiusaie wia Sezavarede
2. msdumuai (fidenaias Incident wiaveu (31nd/anel7uiu a
nautamdng BimsAu 4-5 au
wssenamawiiau tlauaedu (Friend Talking)
msdumealfnuiumanisalase |ﬂuﬁud1ﬁmn1n

3. msiAundngiueu Electronics 1ziu naavivas , ESD Event Alarm DCS Alarm Log,
DCS Trend flusiu

Incident Investigation

Time Frame Tun1sdusiu

c

o

‘ a1y Due Date ﬁizu"lﬂu svuy Incident Investigation System >E

]
H
[ i
30 Days .
5 F
g 2 4
o 2 Days g a
- * gnuiu Extreme aulu 24 hr o
§ E g
h-] £ 2] ki
2 b} 5 £
- Q = o
c © -8
= o Q
2 7 &
Y o ©
g H £
)] : ;

I

Incident Investigation

1. Lead Incident Investigator vinn1s arrange Investigation Team Taslszanudiu Incident Owner

2. induaiu sdavisznaves dofl
Q Chairman : Review swuawmsﬁumu Final Report
0 W3nszurun1swan MiAndasdy Incident (wia Area Owner)
Q ﬂmuuwamﬂsuﬂu Incident w3a giwuwiu Incident
m] wmm'u'\tymsaumu Incident (Lead Incident Investigator)
Q a1l 52w : sl Personal Incident
Q Central Adviser : ns¢il High Severity (Central Adviser t2tu T-RE, T-1I, T-TE, Q-TS, Q-SH)

Q {unusundn indusaius

| Conteal ]
Adviser Incident
Requrod » duagAuaNNTULII LAY

Anuduafau wag Incident

« g uavilszaunnsal 7
Wenaasfuansaiifiadu
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Emergency Planning and Response
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welwiu fuinulussdnsnneusisugidslunnaniauldetiwgndowazlaons =
uazvh DiumoUldasanduimnusianine=ia lunsaouldazananlunsan e =

AU :
q”mmuwumu:amﬁu (PIP)sfosmsouman nsel vlnl, s=1ie, filua

Anousuunulfidimsiunmezanidulifuminnuiiniisuievou

Andouunulfusinemufununmsdoasiunmeaniiu
(Table Top, Level |, Level 1)
AoanslunnzanduwielivnunsuiiAndeddsunsu

fiszuunsudafountinaeu uasinsuonidsedryanadiivanzan




Emergency Planning and Response

AsfuasTiunTzanin fvualiiu 3 6y deil

AMEAnEusEEUN 1
L\JLL!‘ITJ inauajﬂl”mﬂjimm‘luiuuiﬁ vl.uHJNaﬂi"‘/lUﬂaiidﬂjuwiaﬂ“'ﬂu![ﬂﬁlﬁﬂﬂ aﬂﬂ'\iﬂﬂjuﬂ“l“mﬂ‘limﬂﬂﬁﬂ“
ity lunzvasiuiladlduaansusnnsuazaunsalitfiog TudurivedscuiliAamauas Plant Buddy

AMEANEUsEERUT 2

Wunnzaniduannmensaliiimuguuss onadawansvusiolssnunionusulndifns dosmsmsatuayunswenng
AFsRiUIMe NIANANABTUUAENY niodaensnsThsmAeann Emergency Duty Team/Plant ERT dafiniinauszsiu
usmsiiudssnsemunumaanidn wasdinaivayu msuszanuanudiueng q fan wghamhemde uazenad
MIveANNBmdsnnnanthumdanstlinaaniiu (EMAG)

msmuanmaanidudeddnsnensuinduiuunaviianameluuiiuamsnensaaiag “iuasuen (g
naN EMAG wihodumwaumdunaildasunuenne wihonuiosiulazussim asnsaudvvosdanin deasszmaniie
andiudngdunnsseu 1 vasdindn WouszmAnnzaniduseu 3 sosfinsudiwasunsaivayumdauiafiownum

We U U Aniansu uasiansanUsussdudngununsUamsInNNsAMERNIARLATAMRNA AYIUTEN

Contractor Safety Management
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Ionusrand sumindosinnuldainasady

I Lﬁaas”wmmssmﬁmumnmauﬁﬁu,a:'“n%m'ivh\nu

wsummmamijﬁ@mmmmmmmwummumﬂ‘mu’muuavmw
o L, UROAAY

Uszloaeniii lasu
Ietusu difnaiantsimunzaumuiisiosnns
wn UvRnusmomulasaduuantulunu
ANHANAR I VDIUZTEN
FUNOTgNUVNATIOMIHNTH. ARz IHN
JHusanuAuuIEn-
antagynannnaleie. it lid
YNUAUUIENA

suumauvian o

MsAadanANNANNNITARATALANL|
YDIFTUANN

AsHnausHlarALANURUIETUIMIN

ANFAUANAUAZIRNITIU

ALLANWITNNN mMsUsziumuUaanAAauinen

ATUTARULTUIMINAUATINU

mstlnausy WduwinuuaskiduAsdaslunszinunisnin

Lwa'lmnmminu'lquummua wumuLnmﬂao'lunswmummasmmmimm\m‘la'lumsﬂg]umw fimsausu
wianumu (refresher) athomiiaua muaNudingay aeviaayng 3 I \iu SHE Refresher, daniiviua
uay Procedures vitAgavuay PSM wfu Operating Procedures, Maintenance procedures uazaavia %isin1s
nagauwinvru Walvwiinouiufiaug anuannsalumsifidoueuminidsufavauleacof
Uszdngaw

First Training 2 Refresher Training Training Record
1 msausuafousn msausuth nmiuvindayanslinaus
msdadudayaylsziatnausuusas

‘ uana tlalitiluldaudaniimua
nsAnausu

TRAINING
LK W

i uu- e oS

AsausuwdnIIulu 3]
wdsuwlagauntonindvitdulden
dafvuaduafiaiazdinisavinoiule
a9l o4 Toasoaud
@199 u  Training Needs  Matrix
(Center) musiunuINY

Nnsilnausu

Emergency Planning and Response
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o Tuwsiaslssnulwsalwiinsilndonssdu 2 asatond ax 1 aga

« Salinsilndondumaaazenswnil W asardosnuiingnansimua

* daliiinsiindon Tabletop Exercise #15u Emergency Duty Team iiafindounsfinsiouazszaiuiiu
ATUAUUATAIUANAIZANIAUMNANNIAINZEN

« naiilndonszsiu 2 TWsm Plant ERT saudlndoslausuntindisiosio Emergency Duty Team Tmﬂﬁ‘ﬂﬂuﬁﬁ
[GHEIEE]

Management Or Change —People : MOC-P

Janusraea

wialuisfulaiawiineruvineruludiunieiddy dvfuaiaoiunIsndauas
waTulad lesunisilnavsuuaziiunsdssifunanisilnausy way dilszaunisainay
anusnsatiaswanazlfideulsadvlaansds

avlsdanisuldaumlassuunaing?

fa mquauuuﬂmunmnsuaﬂuianmﬂauuuﬂmumkuNmsau-uaamuvuuavn:l-mgu’tumua-mmwamuw
watulad Aauvia - Supervisor dntadl wazimns wiasvdugoninduiasnainanslundie i@audiuvis
wlanmsdavwiineutus (Wointu/anag) Afunuudamiuaza1ns

doinasiasanabiyaaasifinsulasuulasiufinnuaansalunsvinaule
diaiiansuldsuuilas

1. dszaunisaiTagsaudus

2. mm’aamumsaumﬁa‘nﬂuﬂmmuuu‘uowuﬁ”’uq
(anv9dv Training need matrix, JTA)

Employee Participation

AMIURNILUITANURIAE

Walviniinounnsedy Guuanuazyyad lunsifuguastuunisianssiuanulaaasis
NSYLIUNTNAR

1. ﬂmiuauumnu,azriwumummwumﬁmaar;g"i"urﬁmﬂau 14 PSM

Elements ar;ml,ﬂumami
2. fid@usmluming Change Review Team Tunisvin MOC F”‘ e
3. fdusulumirid PSSR Review Team &
4. figumlunisvin PHA
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Compliance Audit

nMsenaUsyfiunsifiidaudadivuanasnisinnissruaiulaaadaluszuu PSM

WwalhitAansiuladnssuunisianisanudaandedeaiuisagditiiunisidatineaneday wasi
o - a4 P . ” PR g
Usz&nEnniia sudvmafidaunwsasisiuisodsudlsesiaitflulileiusnessiuinivua

« msanaUsafiuanelu (Internal Audit) 1
Afiun1sasIANNAUYINTATIUTETUAN

dafeduiiatineiian 1 afenail

- msanadssfiuaeuan (External Audit)
Tidiiunisyn 31l

« WAy Menunsanadssfiuituingui

+ DitAusianunisenadssfiufituvindiui unwsaslasumsualauas 2 auagalidu

uAnwsasnilesunisualauad lidundngun wangruiaaulsznaunisifudn

gauisznaunisattodan 3 1

Process Safety Management Element

Process
Safety
Management

Pre-Start up Safety Review )
mMsnumumulaaadanaunsiudueiasing

Mechanical Integrity
anuwsanlduasalnsal

~ Pre-Start up Safety Review

mMsnumuauilaandufaududuaiadiaasiidminiiaosdag

sl
WaliiAeanulaasdasagilfiaou uasiulalannaududueiaslainszuiunisanasauainasudiu

1i1'lueagyin PSSR ? nsailuucasvin PSSR
?

WialvigulsznauAanisTseonu dula ?

fmsvumuaruti¥aasds daududunmsude wiaasiad fimsfiadoiAsasdnsuazainsaltual

Fuanagoidngnseuiuns fimsdaudasnszuiunsudaviadouuilas

. ~ p L ~ » P . o .
finsisafiuanudssuardseifiuduananssuunIsHEn ns mumswasmuNamamsnﬂauuuﬁawaua

e o P I o suanudaandunssuiunsudn (PSI)
Wadimsulasuwlasviandsnisdanuay tesasdns/alnsal

finsafantingesnuasolng)

finstinavsuwiinouuaziunsnuminvinslficeudeusas

Trade Secret : anudumanisan

gszdrday

. aauanavkiAmdasfunsl fiiceu wiaaAlszdiu fnsaniviay
anulaaadalunseuiuniswda (PSI) 6 wialddindunisdfidorunianisnsia

S

Useidiu

Mechanical Integrity

syiaai

- lalviiutainaunsaiifuldsunisaanuuuuardadoacisandasanuanassunazndniangsy uaziinisldnuese

amuinniseaAnITaanuuaLNININZEN
- ilalvisiulanadnsallsFunmsguassuinamsanifiunis Tassasiingeinuialnsal Wifianuwsaulyadiaua
Tazanzalnsalinanlunssuiuniswda (Critical Process Equipment)

7 Critical Process Equipment

1. dovdamuuziuussduiusramsiafivamdaudanialdanudy 5. ssuumuauiinualnsaiia d3udyana alnsaldyana

(Reactor, Heat Exchanger, Distillation Column) vanwg uazadnsaiidanloadiaviiunisvineu
2. svuuvia sHudvadnsaldsznay wdu e udu (Monitoring Devices and Sensors, Alarms, and
3. svuuaauasvinaaNNduLazalnsal Interlocks)
(213599 svuuvatnviy Flare) 6. 1A3D9qUANY 1 12U IAfasFuAsIATSuAIENEUsY 1ATae

4. svuungansHAeanLiy guiwaaiu uedu

7. syuuudaneinds v ssuuilasiuua:
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Operational Discipline (OD)
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Effective date : 28 Jul 2021




audFsyua9 Operational Discipline (OD)

/
'

% 50 % vineu Procedure

* 1idsu Procedure @& msunns
UHcau

« sonuvulssuddumm 100 %
« aunlduadnsi 100 %

50 % Failure

50 % vinudadiunou

eGT

OD ssivuana (OD Individual)

= Fo—

AT

ividual
Characteristics
Framework

Tools Finumlimiyy OD wfnyaan
*  Field Risk Assessment

*  Line'Walk [Satety Walk)

*  Siopwork aushoriy

audAsyua9 Operational Discipline (OD)

uwvinaatae Piper Alpha
6 Jul 1988 Scotland
d@udin 167 au .
T iaalulanii it sndu gavina:

Jox =

Supiuawsas Tunsvineudonil Condensate Stand-by pump

1. 1sigusimm maintenance procedures 1ionan Pressure relief valve

sanludontng Tasldiiies slip plate #lily standard blind Uasiausnszuuly
vinTW slip plate bisnansavuenusiuiie start stand-by pump st
2vinelaiiagalu 1 5u el lail6ita PTW vinTnzdinliivsnudn pressure relief

valve w1 stand-by pump gnnameanluuazihu start stand-by pump uiisla

Nu

3.angdunou mavinu liviena lock out /tag out procedure iflan:éin start

o stand-by pump SwinTWiAnnssvas condensate udaifin vapor cloud

explosion snuan

Py

OD szsiuasrns
14 OD Organizational Characteristics

« Leadership by « Sufficient &

* Practice
s Capable

Consistent with

« Innovative, Agile,
nuous

+ Commeon Shared e
Values

* Employee
Involvement

« Absence of
shortcuts

« Justice and

« Strong Teamwork Faimess

* Active Lines of
Communication

+ Up-To-Date
Documentation
LT T

« Pride in the
Organization = Excelient

Housekeeping

 Risk Sensitivity

 STndards -

rer r'er rer

3. uiiniudedn
4sjuiugildlussdng

T -

14 anidnuniz OD sesiuaarng M LasuaseIiy o Tugdanubulaa

i AsAIUAST
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2astmanuiuru 2y i
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3.d0an3 2 vl
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wiui
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14 OD Organizational Characteristics

« Leadership by
ample

« Common Shared
Values

« Strong Teamwork

- Sufficient &
Capable

« Practice
Consistent with

* Employee
Involvement

= Active Lines of
Communication

« Absence of
shortcuts

Y=

14 OD Organization Characteristics
Leadership Group

i

ASAIUASHINM

et N
2aaihmnoiui
3. Huiiniuded
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1.ypan

Housekeeping

« Innovative, Agile.
Continuous
Improvement

« Justice and
Fairness

« Risk Sensitivity

snasgilunmsugiaem
1.4uaa procedures
I P
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340803 2 vl
4sidusanatonansi
wiuh
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Leadership By

Example

iniilunuustng

258

Felt Leadership fio i A we v aonndosruateainiane
»Jﬂﬁﬂﬂﬂﬁwn;!qﬁulla:ﬂmﬂuﬁn:nﬂugja414llwﬂumﬁa“lnhaﬂuauLmuﬁw SHE uazi
wadinssulushaindwisuiuludiiznmenidiisuuguion (clear directions)

CARE lauganau

eudiniiiou

Leadership by example

Walk the talk vinosinsiina
Whufilenia (Listen with Empathy)
uaz duidvngnios ilasulaua:
uadaumn Thitasqunseeiu
Thausiisssuattavinisndunn
Au
2B NYAIRAUIINAANTTHUAY
wnsguiiciiuagndls
T feedback wiaisiouAuiisasi
quﬁnssulj'lsi PnRdDIALINIATEIL
3 X 553

a

Strong

uszluaniiiarldsy :

« wmhdwfihiudananugdamutushogeits v
wouq lehifiu suilsdrymishuanuiiusniula uasinou
uiladaumn Titasq

* JusmsimuanasgIMLAANNMAR MY
atsgaau inTitosuAuanuldasugnsias

« towmiluinuazmadalumsvinnumssisogia

#9879 OD KPIs

« awAusmnsIeu “ Line Walk” shurutosqidiuns
Fushifionmarmulasadundonrdusuedorheina
shuanulasasdvannitos

Wuitniiugegiu ;

Teamwork vnAw

iegaluiin

[
| Wakinssuwae OD
1

BuGIREs
AT R

e
vy

CARE tiauganau

ieudiniieu

| Strong

wilnnuuassy wisnviadleau

:.
ving

Uszlaniiiaslasy
+ finaueineg Tulssnuvinnusauruldoineg

AToUASIALIAL

AVt safety nnamuziainTa
objective wo4vin uaz Roles &
Responsibilities woausiazaun uaz
Amiua KPIs iiausaiiuanudsa
2 NP

fanvineuuuy multi-discipline wio

adansvinuuuy silo
siannailindladedunasdn
aasanudsaanqilauqiiusz

UszAnsnmlasusmsiimsaiuayuenadiai

+ yaaululssnuvinanudhumdedsruuaziu Ty
wounithwnevasanuaEasnau livhnuuuy
silo

+ ynAwgh launummihiiwesauiosoiudaiau

#1289 OD KPIs

+ Swnlasenns OD improvement fivszau
ANUAUTNUNU

 AnuAvasmsuanseMHduTN Wi aaasmHAIER
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Tumbsau
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« vinuliaiFanne

wafinssuwas OD
C Shared Values

+ waawdaunatdEmaIsIEINSA
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"‘iq' ,‘;;:J Dosruld
e + furdoan j floein
Behave Safely safety @ first priority uasivdia
UpiRmungaanu anudusadoarls
Unanduatin + wnAudioin Safety 1u shared KPI
\ndansn SHuduvsmARIDNL
. ok inau safety imp

-
B 5

R

team ﬁi’iﬂu'lfﬁnu'n'mua'mua'm
wigau

nansauldu owner o4 safety
action plans uar siiunns safety
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woudruanuvindudiiaulivgana
agaNlaoasiy

sjuiugiiTaluaedns :

Pride in

Organization [

I imanananiloar nsunadulstiase

uszluaniiiarldsy :

+ yaaululssnuighla Sduvent Whvane uas deu
AnuanAyvasmNaUasasululssuasu vin T
IAnANINED sinenipau (cross
functional collaboration)

« yaaudiuesdenlsswsathminuzomisnu
Aunuitnnvin Tunsasiu

« afdishu safety uaz reliability vadssnudidu

#1819 OD KPIs

+ fuadiininnuuasimudaiuionts
dsudseenuanuditldanasruly

+ 3uau % wa4 action plans was improvement
project fdEamunaitimua

EEEERE Y o~ o

vnautansoanisemMunil laluasdns (svlsenu uaz usE) Wuswatazsnszvin

wafnssuwas OD

Pride in the Organization
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1
1
NAX R H © wvnawdh Taimsnouazianiaos
— v~y | ovAnSUAmmUIBNU
Behave Safely e ipULBIY j
UfiRmnanganu H finnuddlarians uas usila
Unanitat | usowsulddduagias
1Adenda + vnauluasdnsaudulnilos
| awdnuaivsminsnuua:sy
: uAdaynivionasNanSNUGD
H Awanealnoudosanlunuuan
1
1
1
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1
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uszlpaniiiarldsy :

+ ynauilssnuagi lRluimmsssumsinnuwes
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« anumagit lalussensasuonuaziadlalunns
i

« shufmusssuuazanmwinadoslunsyinnuideiy
Tivnauilssnuansnsavnanlddisaussanu
unummiit ldsunouminy

+ gugusoulanuduwii hissunansvusuauriu
o

#7989 OD KPIs
* WaAINNNTdITA engagement survey
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Active Line
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CARE itaudonamu
iaudoaiiou

Sufficient &

capable resources

YAAAINSIANUAAINEIND :
Wusmsdamvswonnsuaraiinaniwgaa:iiina Tuniseniiuau
su SHE Twdugamuunuau wasliauddnamusdiu SHE ddny
\Du first priority

naiinssuvas OD

Sufficient & capable resources

« diszuulunsvisnuiuanannsun
auludau SHE davin SHE
Training needs uax Training
Matrix
Husmsiiudrindinaiunawaias
vinwlivaondy autimadoaiiu

o

ii Plant PSM Committee vid1Ta
uuandnude

§1 KPIs wisldusziiiuanunisaws
wawmsnunsiiarldsnesuy
PSM Tuiinaunn

uszluaniiiarldsy :

« fluapannsiiil competency manzaNIUWINAWDTTAE
vinuluasesuemudarinuauas nua/OSHA PSM

« yanansitlssuli overload Ssfinanunaweitazineu
atsuaanduuazlimilosd (fatigue)

« finsosiiouazaUnsnliivaneiiasinnuatnalasnsdy

¢hat1e OD KPIs

« fisunuumARaTnaiiil competency msnzanRelw
umsadldainaasasiuifudnnusasiisliaenndas
i 7 modes of operations snudorinua PSM

« §ims implement MOC-Personnel #ilssnuuiousins
competency UYdd new commers

doans 2 vndlaisinna :
« witnaumnssughsiumsaumniidanhadiduynau

© fm

3

STAUAT

+ nauludisldsumssausiluanagiiisnuesiuioug

Nud

« ynAufinNs

Nunssfiafodu

UUNUMVIANND

Active Line Communication

« usmisdoasanuaianidn
WARASSHPDINEANUUAISUIANY
addaRUUATNSoNsURY
Amusinann bottomup

* guanisuaaaauintudilland uaz
“xfuﬁnn'mnjsnﬁ"lmﬂmwm‘qn
bottom up Guan

« finsdoans top down uax
bottom up agndlinddadeduna:
A

« finnsdomsamslumiisnu
nanuanuYaIn

UstToaniitaslesy :

« yaauldswnuldsunsudeyalasassannduims wu wledl
mswasuulasitanday duulouissineg

« JusvsldsuismnudaiiulasasanuananssEUUAUGR
g

« fiszuumssurla suggestion iomMsUsUUTANAYARATAS
TulssnuuasinnsssnunaruAuninAusS

¢irat19 OD KPIs

« audigusmnsAeanslaumsariud Tefsduvayandes:au
UUGins

« mnufiwasmsdn toolbox talk iiauanasuanugiulu
nzwio Turinnugontng
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Employee

Involvement

waGinssuwos OD

Employee Involvement

+ wilnnunnauddiusiilu Safety

self-audit wodlssm
sinilunas 2 nd party audit ann
YAAAINSANLBUDAUUIBNU
WusmsnssduuazouIaTi

wilnaudidusnilunisusnis PSM

fin1sdoans 2 vnotnad
UszrdAnsammnsiiurunany

naAuaDiEMIN ¢

witnaunnsssuiidusunaznsiiododuiiansuus PSM 14 Elements,
SHE Management Systems (ISO 45001, OEMS) ua: aszuiums
viauiiAndosriu SHE

uszluaniiiarldsu :

« yaransynsssutanauldiTomaighsinAanssy
w30 TasimsusuugshumuUaonsiy

¢ih9t1s OD KPIs

« SnuyAraInsiiithsmbuamzvinnu safety
improvement #3a OD improvement w3
AL /AnEnssuAsThumNlaonsiy

« MNudiyARAINTURAAWTIINAINSTHA AN
Uaoasy o1l maidou Safety Walk & Observation
report nio mssanluiiud I ARAUAGIN
Tusunsu FRA

d2avna
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ou J NGB
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Up to date

document

Behave Safely
UFEmunganN
sandizatg

\pdensn

fidusnashaenansiusing :

« 1wnansit (W Tudaavunssuimiauuaz@u best practice vinTivnauuguconu
tonansiiluvnanstuszuy 100 %
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aulggudinu (standards, procedures, checklist, permit, training plans)

wafinssuwas OD

Up to date document
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wnasoAfosRd YR
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ynpansluasdnsinnuatngnstuasith Tanseiu

* si79ti OD KPIs

* % overdue wa1 PSM schedule 1wu PHA uaz MOC i
aansatialdmuimuanan

* % overdue wasms update PSM critical procedures
snufmMuanal 1wu M3 update Wagasnsiia MOC
wio msuuvnubla: 1 asinudeuiduas msilan
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Practice consistent

with procedures

Behave Safely
UiEmungamnu
Uaaniuathg
[LE)

Stop if unsafe
wyaraudali
aandy

Behave Safely
UFiEmunganu
Unaniuatng
LI

Stop if unsafe
wyariaudli
Uaaniy

Practice

1YiNaUsNN proce

UszAndnw

wafinssuwas OD

dures :

« naaudosiuuaufuAnu procedures 100 % nngass

Usel a5 :

with p
viamindinns audit vilheu 91
winNUNISUMNNSERUUURT
competency uazanusauguaauls
asariu procedure 100 % w3alsi
fAnsvumiuiia procedures @unsa
e 1daseatians
wilnauuazgsuwan Tanudndn
Aunshivinnuidvawilyann
procedures

nsusla procedure assintiiunis
i MOC densaunaunnsdoans
HAnousu uar neaouama Taeii
isndoseatnviafia

Excellent
Housekeeping

AU

waAnssuuae OD

Excellent Housekeeping

* # No leak policy wiadnan1snnssh
Fu slaudvuInEng
finsAvuauassIuAsIiAsIUL
5 a Tundasiuivineudadidneni:
unnginaiu .
finsrvuadsudawou 5 & Wui
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ANTWER
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instructions igedaTunavinuusiasiuoinalusuy

« mhnuesaasumnuth laessdufuinuanas

Mwnu‘l_unmamuazmﬂui:ﬁw Ehall]
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sira879 OD KPIs

* % msnaIadau Job task analysis snuummau Au

Msammadauattiiniieu

* % overdue wasnsilnausu procedures ﬁdwﬁm
Tiriu Critical Process Safety positions #lswu

WuidAmnue@ou 5 a
* swmuAEzaNARUi 1e3asdng gunsal uaz infasie duszuu 5 a ilwae
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¢ihotine OD KPIs
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Stop if unsafe
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NAX R
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CARE
dsfiuamndss
feudnn

Innovation, Agile,

Absence of

TLitasisodaadunou :

cm A

wilnaw

Shortcuts

Absence of Shortcuts
.+ diasumsusudgaudla
procedure Tigndouiiuszuzy
|=3nmi:hunh1a»hn 28Uy
Adundunsvinu step by step
uazil warning Tu step fiddayin
o 5
atindls dr Livgudendunon
wnaulussdnslivonsuasvinaui
saulyannunnsgiu nis dn
afusou (Normalization of
deviation)
+  finsdu audit anuaonndadu
asUgvacuatesiotiios

fangdnssalunsving

Uszloaniiiaslasy

« yarannsldsumseBusaAmtiu nie warning
Tu procedures fanans:nuidsaumnlaivgvtions
procedures fugn lauaslidgadumaunsvinnu

« yaransunszauigh lahasugu@am procedures
uaz naﬂ'_ﬂu\]aamﬁumqqﬁdsﬂu‘vdﬁamsﬂmn"u

aufimatonafedudusien

sira819 OD KPIs
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bypass ESD Taglsiudwimitanu nie mslavgusions

Life saving rules

« Suuasiivinas start-up Tswnu wie aunsalAdey

Taular check list ilddavin ¥
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Learning Organization
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Management
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practices uaz accident lessons
learned sharing
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= | Major Accident Event (MAE) or Top Risk is defined as hazard
event that results in:

INTERNATIO

STANIMED e

(1) Multiple fatalities or severe injuries; and/or

(2) Extensive damage to structure, installation or plant; and/or

GC11 MAEs (Top Risks) 2022

Bow-tie

(3) Large-scale impact on the environment.

BUSINESS : LOSS & DAMAGE :

« Large scale hydrocarbon Loss of life(s)

processing »

Petrochemical value chain
& Thailand energy security

Massive impact on environment

License to operate & Reputation

Increased insurance premium
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Pre-Incident Plan (PIP)
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Emergency Organization
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0 msAvuaandas (ASSESS THE RISK)
Q msilavAugjilfiidionu (PROTECT YOURSELF)
O nsdrdan1s$1lua (CONFINE THE SPILL)
a
a
a

Asuyan15$7'lua (STOP THE SOURCE)

naseszmsiuilay (DECONTAMINATE)

msdsTsiudgninuazrdanmsintainuazana

(EVALUATE AND IMPLEMENT CLEANUP)
0 a1ss1av1u (REPORT)

Emergency Duty Team

GC Mnual¥il Emergency Duty Team 3 nga Taofmvatuisuiavoudsil

1) Emergency Duty Group 1: %’Uﬁﬂi{ﬂﬂ’lﬁuﬁ GC6(REF) , GC7(BTF) , GC4(ARO1),
GCS5(ARO2), GC8(I-17), Inter connecting, GC1(RO), GC13(11016)

2) Emergency Duty Group 2: %’Uﬁﬂﬁﬂﬂﬁuﬁ GC2(OLE1, OLE4), GC3(OLE2, BV),

GC11(OLE3), GC2(HDPE2), GC12(HDPE1), GCS, GC11(LDPE, LLDPE1, LLDPE2)
a
3) Emergency Duty Group 3: SuRareURUN PPCL, GCO, GCP, GLYCOL (EO, EG, EA),
GGC, GC9 (Lab Center)
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Emergency Organization
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NIRRT UATIE
(Hot Line)

( Contamination Control Line )

qarouRumu-een
{ Access Control Points )

Aunhuileu

( Contamination Area )

o > AT
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(Command Post)

( Decontamination Station )

(IR uUATIY waansziumsuiiou \IARVLSYY

( Hot Zone ) ( Warm Zone ) I ( Cold Zone )
10 %LEL

or IDLH

0 %LEL for flammable or explosion

0 PPM for toxic substances ‘ a_
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Taumanimihiiaifvayumsa Fumamihifinerfeslas¥uniniinesin Emergency Duty Team

Plant ERT vosTsaamumdazlssnn / wihamananlszaoudaoynnasaq dsdolii
1) VP voalsaaiu
2) DM Plant Operations
3) DM Plant Asset Utilization
4) DM Plant Technical
5) Day Manager
6) DM SHE woaid (1azngu SHE dsm"]ﬁm‘i)
7) ERS Supervisor ¥031u7 (1azngu Q-SH-CM tlszd1iui)
8) DM Maintenance Yoaiui
9) DM HR Partner vogifuii
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Security News

nsladauszuu Access Control & CCTV
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(PSM)

Bi-Weekly CM Line Walk
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Finding Action: Q -SH-CM
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Security Penetration Test

OLE3/LDPE

Security penetration test
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SECURITY ALERT STATE
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Health Management

o Any Questions

\OC’ m !(5' ARA
WO ‘NsoA'hou
OMALON

01 Occupational and gmcuc?eﬁf N
Environmental Diseases ! “& "
Q

AG E N DA IsA9nNNIsUs:naua 8w (Occupational Diseases) KIETiV m rO‘ SO bﬁk
IsanSonisifulosAinavunuAuruIU InedannnaInns ‘\&E !

01 Occupational and Environmental Diseases AudadianAuavnWIuAu daenisiSulosiiniunu M “ ‘“
WupuAnuluviukSerasenmsrinvuidunaluu Isa E m\lEAuMEN

02 chemical Safety 2INMsUs:nouBWUNISADRIARNIBHAIHYANISHNIUKSD emO‘ C‘O“,M <
an9anvINYUUI&D MudivuagAuUS:INNVaYEIANAILZYNIW “Q ATl "Q Q‘Q <\\>

03 Health Performance Index (HPI) . AT LA U 5‘8 <N %P‘
sounulenianSe 38n1snlAsSu AoagvavlsAndAry Isu [sa PO :» "x F
e = . _ . v,~ wo! \c, 4

04 DON'T WISH FOR A GOOD BODY, WORK FOR IT Wun:no Isngalnda(salonvntjuiu) IsnWuansaoria:aney JE?‘ osW\ N y

5199 (Organic solvent toxicity) IUSiU

JedennlFinnlsnonnisUs:nouadw

1. JeduRiRuovosnuAoimnvadlsn

[sARiNeoItiossNNISUS:NOUSTEW (work-related
diseases)

ety MmsUs:nauaBwluns:sullsaiEuvestjUosauduliiiany .
91Ms0enU1 Karilesigainsin ru luauAslnssass 2. JQQUnIﬂUOﬂUﬂOIQUS:ﬂOUQﬂUW

3. JoduningovediudunU IAsugnala:adiondoudus

pr-s Turmiilagna (Hazards)
[ ! munm $anw il
\ rmumaed indien

@aunfiogidd ndayosmoslsAumouv:lionnsisaiduidu
Sniauléiine utiunisus:neuaBwideinisoonisisng rsol
rinemsrinauRTugnsies fivslidnsennsiu

IsAna-NBaVNWoNUAWLEIIoRSEoU (environmental
diseases)
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ngulsAAMATUINEINANINIBNTW (Diseases caused by physical agents)
. IsnLJs:a'lnlglﬁaumnmsﬁ'mu (Hearing impairment caused by noise)
¢ [sA1nno1usSau (Disease caused by heat radiation)

ngulsnAMATU9NEIANMIEonW (Dissases caused by biological agents)

* Snulsavan (Tuberculosis)

¢ [sAnounnsnd (Anthrax) : "Og

¢ IsniallnalUlsda (Leptospirosis) : ) 3
)

ngulsas:uunaAumeleRinaTuItossnMsitgIu (Occupational Respiratory
Diseases)

* T[sn3alnda (Silicosis)

¢ [sapaivalnaa (sndonanisiuru, Asbestosis)
¢ [snUaaludd (Byssinosis)

¢ IsAnournaINNIsUs:NoU1BW (Occupational asthma)

neiulsnﬁllﬁn\’l'umnmsmﬁ (Diseases caused by chemical agents)
1.1 Isn9niuuBu (Disease caused by benzene or its toxic homologues)

TOXIC
CHEMICALS

1.2 Isn9nlngdu (Disease caused by benzene or its toxic homologues)

1.3 Isn9nalnSu (Disease caused by benzene or its toxic homologues)

1.4 Tsp9nlsdu (Disease caused by benzene or its toxic homologues)

1.5 [snoninnidew (Disease caused by cadmium or its toxic compounds)
1.6 [snonlAsiduw (Disease caused by chromium or its toxic compounds)
1.7 Isneannugnnlia (Disease caused by manganese or its toxic compound)
1.8 Ismnnmshg (Disease caused by arsenic or its toxic compound)

1.9 [sn9anUsoan (Disease caused by mercury or its toxic compound)

1.10 [sA9Inmzd (Disease caused by lead or its toxic compound)

1.11 [snennaasu (Disease caused by chlorine)

1.12 [spenneuluiliv (Disease caused by ammonia)

1.13 [snandaiwosnoanlss (Disease caused Sulphur dioxide or sulfuric acid)
1.14 [snAnsuauuauuanlys (Disease caused by carbon monoxide)

1.15 [snanlelnsioudalwsi (Disease caused by hydrogensulphide)

1.16 [spanansinlnInARSWY (Disease caused by pesticides)
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nsInguUnsiifuAsasnoulasnnedouynnaliaould
vruzivu
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Disease

& 4

Q TsaonioaivacaalfoRu)

rlohacAuinionneeascos

{ Tsargoomsdrdguoo M

sunmamsihiofophs

TsaonaiionSo |
A1SUS:NDULDDORND

Fetoctined

RUINEMaTaT0 (Sclvert)

ngulsnionieNNISTiNIU (Occupational skin disease)

¢ [sAontusNIauIINaIsnas:A18INNISUS:NOUDBW
(Occupational Irritant Contact Dermatitis)

¢ [sAontusniauaNNIsduwaiuunandiwaINnNIsUs:nou
918w (Occupational Allergic Contact Dermatitis)

Tsas=uunduitiena-lnssasuns:gnaanmsringau
(Occupational Musculo-skeletal disorders)
¢ o1msUonravdouansanmIsiiu

Tsn@uarsny (Arsenc poscring) Taniiuazi (Lead poisoning)

nannsUovnuna:nduAulsaaNNIsUs:nouasw

msfumdunsgna:nasus:iDunouidesdiugunw
*  VoyalenansUeduidodsnig

e UszamnsiSudosvevauniulunuunsingg

*  wamsmsoeUs:TuEIONeU 58NSNWIU

¢ wanN1sMsoUSITUGVNIWALNIU da

nsAsUAUATHAMSIAAISATINMSINIU
*  NIsAoUAUIKAUITA

*  N1SAUALUNWKIU

*  MSAOUAURALNNU

CHEMICAL SAFETY
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nanmsi 1 imasrinidavesansial (DusEAGUs:AnSnwaen)
nanmsA 2 naLhuvosansial

nanmsA 3 nsUeURGURURAIU

awhiy

1) &ryanuUninoUSUIISIIINSURSBVaIENSIADAULNRASTIU NFPA 704

MstBUIdUNSI99NESIATROgVNWaUTY ADWTOTW
MSINAURNSE Faunismsrnunidus:Ausiolay 0-4
IneaurrulounudnAneikis A (National Fire
Protection Association) 8usolaviAAZuEIHAI U
Sunsnelumsidouansindistatiue

&

Ammonia Sodium hydroxide Triethylaluminum
(NH;) (NaOH) (TEAL)
R e S O @
(anioulidodioondnu)

WO - Axunid ' 3+ ovwiomessicmakunmomoy °<‘> @ 0@
; ST & >
w - fgseviuin 4~ Snvmousrickamaoionkd
P~ Mercury Sulfuric Acid - i
I Hg) PE I e i

(PX1 -wac

2. GHS (The Globally Harmonized System of Classification and Labelling of Chemicals)
n8o s:uudiunUs:iNnia:nsARcaNansIAGRIDus:uUIRgaruolan “deansnouibudunse
whuaamnia: SDS”

3. UN-Class (United Nations Committee of Experts on the Transport of Dangerous Goods)
s:uundWUasANEAUNsIUIUs:INNdSunIsvuasdnnIAdoanitu 9 Us:inn (UN-Class)

muanurusiRnelfiindunsiendonouidsdunisiindunsng

RS
<

. @ss:1TAIA (Explosive )
fia (Gases)

X3

*

X3

RS

vouraololw (Flammable Liquids)

X3

R

vouIalolw  ( Flammable Solids)

X3

R

. a1seendlad (Oxidizing Substance)

X3

R

ansWUIa:aSAnIGo (Toxlc and Infectlous Substances)

X3

R

SaRnudunsud ( Radloactive material)

X3

R

ansfinnseu ( Corrosive substances )

X3

R
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Sapdunsnoilinngn (Mi D!

and articles)
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UN - Class (United Nations Committee of Experts on the Transport of Dangerous Goods)
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(Fammable Salids) (Osidizing Substance) (Tozic and Infictions
Substances)
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goununie:idunisdudaansiis:Aurounusn ISUIanIoMSISUAIIG 1 1Foudusiu

a4 ¥

U exmisRifavuléing n1sinanouwnasiunisn (Teratogenic) MSINAAIWEAUNG
naewusufdsounsonIsuInan (Mutagenic) MSEAUNFNWWUSNSSY 16U NS

WasunUadves DNA nsifiau:iSy (Carcinogenic)

u=i8a auwn

Caustic skin bum caused by Sodium hydroxide

wasiomsniu
Assr

nuonwUfuAlumsiwunuaisinoglaonsie

{ apUSunumsdudanSalisuansiatingswme
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Caustic skin burn caused by Sulfuric acid

riliRAmsrihaneveuitoidenautaiuu
Liquefaction necrosis Suluarilfidoidortos
inao lansaAvaLsn:guuazrinane

eGT

ritiemsranevevitioidoRaudaiuy
Coagulation necrosis Sulwarifidioido

19U (Eschar formation) iazdunis

gounwnigswmeveddsial
1. SsUUNWIAUKETR (Inhalation)
answunv:ngsumelnsuius:uuniaumele Tainaisus:inn fins Tovay
VOUIKAoNS:IB9aNUIN a:oeuvavasiAb ko wa tu na: 1dule iDusiu awnsn
ritAiRarowIdumslilasnsgasuLuIBouna:iton
2. N"IEIKLI (Skin)
MsIgsuN1e9INMSAULTE 0196 LBaIN 18U SYUVU soulviu FouIde asEont
uuen 1Busiu ansiAlnanestinausarlAiAnsUnsTeRuTonadlilnunsy

3. N"AAN (Eye)

msaudausionunosmiduidesdunsieRsuisinan itiesannosnidugouni
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4. MSNAUNU (Ingestion)
ansiadanusningswmelnemsiurinlunenisiutiionnisduitiou
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First degree burn
ymwewrduididusuniiuineasusawia Tinnes fmdeuas
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supplements
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Probiotic & Prebiotic
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Retest Interval

Negative Test
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Positive Test
* CACS 21
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I No Risk Factars|| I I Risk Factors
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