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INDORAMA INDORAMA PETROCHEM LTD.

IRPL-WI-MEC-001

VIBRATION MEASUREMENT

Work Instruction

IRPL-WI-MEC-001

NDORAMA Vibration Measurement
[ i A ] Page 2 of 4
REVISION HISTORY
Rev. | Effective date Description of Revision Prepared Reviewed Approved
00 01/02/07 Issued for Implementation Wachira K. Ravi Babu | Achakrapani
01 07/11/08 The vibration classes are change Charuwat K | Suthep S. Ravi babu
02 10/01/11 The vibration classes are change Suthep W Satetawut Ravi babu

Revision no. Effective date Issue no. DCC
02 10/01/2011
Signature Name - Surname Date
' Preparad by Mr. Suthep W. 10/01/2011
V-Reviewed by Mr. Satetawut 10/01/2011
| Approved by Mr. Ravi babu 10/01/2011

Revision : 02

Date : 10/01/2011




IRPL-WI-MEC-001

Vibration Measurement
INDORAMA S—y

Obijective / AnnilszasA
To ensure all of the Rotating machinery monitored and inspected with vibration check on regular basic as per

schedule for machine and equipment is reliability to support good quality of Product.

Scope / AaLLARN

Mechanical section divides all rotating machinery into 3 classes as Class A, Class B and Class C. Class A
Equipments are critical rotating equipment which have highly potential for production, Class B Equipments
are Semi critical rotating equipment ,Class C are General rotating equipment , All of them are checked for the
condition of equipment.

For Class A Equipments, measurement and analysis by out source specialist is carried out ?ortnightly and
submits report , IRPL mechanical check the report and take necessary action where applicable .

For Class B Equipments , measurement and analysis by out source specialist is carried out every month and
submits report , IRPL mechanical check the report and take necessary action where applicable .

For Class C Equipments , measurement and analysis by IRPL technician is carried out fortnightly and IRPL
mechanical review the vibration and takes necessary action where applicable.’

Process air compressor unit, Which has online vibration monitoring system the vibration are monitoring though

Bentiy Newada system 1.

Reference / Lan®1381489
Rotating machinery lists, Class A, B and C IRPL-FM-MEC-001
Vibration form IRPL-FM-MEC-013-063
Detail of Instruction
Rotating Machine Class

Class A ( Critical equipment )

- IRPL-FM-MEC-001

- Vibration measurement & Analysis. ( Out sources )

- Vibration level cetection by IRPL Mechanical Reliability technician / MRG.
Class B ( Semi critical equipment )

- IRPL-FM-MEC-001

- Vibration measurement & Analysis. ( Out sources )

- Vibration level detection by IRPL Mechanical Reliability technician / MGR.

Revision : 02 Date : 10/01/2011
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INDORAMA

IRPL-WI-MEC-001
Vibration Measurement

(i Page 4 of 4

Class C ( General equipment )
- IRPL-FM-MEC-001

- IRPL-FM-MEC-013-063

- Vibration measurement & Analysis by IRPL Mechanical Reliability technician.

- Vibration level detection by IRPL Mechanical Reliability MGR.

Class A

Class B

Class C

PAC system

Periodic group checking Note
Period check on fortnightly by Out source ( Twice a month or every 2 week ) (1)
Week 2™ and Week 4"
Period check on monthly by Out source (2)

Week 4"
Period check on fortnightly by IRPL Technician (Twice a month or every 2 week) (3)
Oxidation plant on Week 1% and Week 3"

Purification plant on Week 2™ and Week 4"

Vibration check online monitoring by board-man DCS

Practical / wann1gUfiia

(1) The vibration measurement and analysis of all Critical rotating machines ( Class A )

( IRPL-FM-MEC-001 ) is done by Out sourced specialist fortnightly and IRPL Mechanical Reliability

review the report and take corrective where required.

(2) The vibration measurement and analysis of all Semi critical rotating machines ( Class B )

( IRPL-FM-MEC-001 ) is done once month by Out source specialist and IRPL Mechanical Reliability

review the report and take corrective where required.

(3) The vibration measurement and analysis of all General rotating machines ( Class C)

( IRPL-FM-MEC-001 ) ,IRPL is Mechanical Reliability MGR. review the report and take corrective where

required.

o IRPL Mechanical Vibration meter calibrate every 2 years.

e Outsource is Vibration meter calibrate every year.

Revision : 02

Date : 10/01/2011




INDORAMA INDORAMA PETROCHEM LTD.

Inspection of the safety valves and relief valves

Work Instruction

IRPL-WI-MEC-002

Revision no. Effective date : Issue no. DCC
01 25/07/2014 |
! Name - Surname Date
Prepared by r. Charuwat B Y
i Reviewed by r. Suthep 9y -3 2o

' Approved by

r. Ravi babu

£5-01 -1 {?1'7

| IRPL-WI-ISO-002 (E)
]‘ D Control of Records
i ,N ..QR% Page 2 of 3
REVISION HISTORY
Rev. | Effective date Description of Revision Prepared Reviewed Approved
0o 19/09/2013 | Issued for Implementation [ chanwat l Suthep 8. Ravi babu
o0 25/7/2014 Issued for Class “B" inspection period Charuwal Suthep S. Ravi babu

I_Re'\rlsiun 101

Date : 24/07/2014




IRPL-WI-ISO-002 (E)
Page 3 of 3

!HQQW Control of Records

Objective
To ensure all of he safety valves and relief valves monitored and inspected with non destructive lesting
(NDT) orfand positive identification (PMI) orfand API standard 527 on regular basic as per schedule for
safety valves and relief valves are reliabllity to support good quality of product.

Scope

Safety valves and relief valves divide into 2 classes as Class A, and Class B. Class A safely valves and
relief valves are critical equipment which have highly potential for production. Class B are genaral equipment,
For Class A, monitar and inspect by out source specialist is carried out every tum around and submits report,
IRPL mechanical chack the repert and take necessary action where applicable,
For Class B, monitor and inspect by out source speciallst Is carried out every tumn around and submils report.

IRPL mechanical check the report and take necessary action where applicable.

Reference
Safety valves and relief valves list, Class A and Class B.  IRPL-FM-MEC-067

[ Revision : 01 Date : 24/07/2014
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INDORAMA Hazard identification & Risk assessment RA NO: IRPL/CVL/RA/2023/001
[ / 1 Routine job [ / 1 Non-routine job Prepared by Reviewed b Valid period Rev. no. Issued date
Department From date :
[/1IRPL s 228 ensns 1 29/11/2023
CVL To date :
[ / 1 Indirect (contractor/supplier/visitor) ..3112/24.........
Hazard |Job positi?nl Act_iYity/Uf\safe Soureé offiavard Tyge _‘;f haza;d / Ciilise:6FRazard Affocted Entity / Likelihood of occurrence Severity Le\_/el of . Cortiolineasiiesito b
Code Area/Unit | conditions findings uide wor Conskguences 1123456l 7]e] 9 0% [L[1]2]3]s risk  [Control measures provided| provided
N Y I I | Point] Level
CVL 01 IRPL staff Cutting/ drilling/ Fume, dust fiber and |Breathing of dust & fibers [Not use PPE, work careless |People 112 11| 1T[N|IN|[1 46 1 1 1 L |Area barricaded, Use
and chipping and hammer |breaking particle or eyes impact proper PPE (mask),
contractor jacking Spray water/ isolation of
smoke detector (if
required)
Breaking particle and |Injure by impact to organic [Not use PPE, work careless |People 1] 2 T 1|1 |N|NJ|1 38 2 2 .2 L [Use proper PPE (mask, |Barricades and protection
flying objects safety boot, leather the working with sheet
glove, face shield) (whether metal of PVC)
Jacking bit / cutting Injure to organic Not use PPE, work careless |People 112 TN 1T[1]1 37 3 3| 3 | M |-Use proper PPE Baricade working area
disc (leather glove, safety
glasses, face shield)
- Inspect equipment by
ELE & SHE
Read manual instructions
/ precautions before use
Electricity Electric shock or shot Wraping on cables People 112 111 N|1T[1|N 38 4 4| 4 M |Grounded the equipment,|ELCB to be provided.
circuit damaged, no grounding Inspection of power
connection machine by Safety &
Electrical and posted with
sticker.
Noise Harmful with exposure to  |Not use PPE People 1 1 1 17121 1 1 37 1 1 1 1 L [Area barricaded, Use Ware ear plug. Take
noise proper PPE and trained |break and avoid continue
the operatives. working in long time.
CVL 02 IRPL staff Pile driving / Piling  |Noise Harmful with exposure to  |Not use PPE People 11 2 1 11211 1 1 40 1 1 1 L [Use proper PPE (ear Avoid continue working in
and work noise plug) and trained the long time. Take breaking
contractor operatives. time (if required)
Pathways / Surfaces |Trips/ Falls/ Injuries Muddy or slippery or stuck or|People 113 b [ T I I 40 1|4 1 1 L [Provide and use safety |Trained the operatives.
uneven surfaces shoes. Provide good Area barricade.
house keeping
Pulling and shifting Low back pain / wrist pain/ |Lifting too heavy load, falling |People 1] 3 O I O G 40 111 11 1 L |Training the operative for |Assigned another helper
items injuried/ dead and sliding properly lifting position.  [to guide crane while
Assigned signal man, driving/turning at the
operator, rigger and short radius. Vehicle to
controller for lifting job.  |be inspection and certify
Lifting plan to be sign by mechanical
approval by SHE /MECH. |engineering license level
Slip and fall down Ground surfaces (rought, People 118 11124144 43 111 1] 4 L |Watching walkways.
muddy or uneven)
Heat stroke / Fainted Strong sunlight People 113 Tl a2 [N A 44 111 1 1 L [Provided plentry of cool
water and electrolytes
beverages, visible
location close to working
area.
Breaking particle/ Injuries/ eye impact Damaged on part of People 111 1111213111 43 11111 1 L |Wear safety glasses to  |Barriers working areas.
Flying objects machineries, or other reduce of contact with Trained the operatives.
disturbing / breaking objects eyes.
Sling or belt Entaglement / injuries/ Breaking of sling or human |People 111 Tr1]1213][1]1 43 211|112 2 L |Area barricaded, Use Sling inspection by
dead error during lifting the steel proper PPE and trained |Safety & Mech.
pile for driving the operatives. Assigned
signal man, operator,
rigger and controller for
lifting job. Lifting plan to
be sign approval by SHE
/MECH. Take breaking
time (if required)
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Hazard |Job positi'onl Act'i\',itylur:lsa‘fe A —— Tyge .Zf haza;d / Cause of hazard Affected Entity / Likelihood of occurrence Severity Le\{el of ) Bontrolmessures 1658
Code Area/Unit conditions findings uide wor Consequsiices 3 | 2 ] 3 | 2 I 5 l 5 | 7 | 3 | ) I m | m | K | 2 l 3 l P risk Control measures provided providsd
[ T T T T T T 1T 117 [T Tront[tevl
Steel pile Cuts, scrapes and bruises |Work careless, not fix of People 2121144 ]N 48 Area barricaded, Use
from sharp angles safeguard, Not wear PPE proper PPE (safety boot,
leather glove), Inspect
digging tools before using

Cut underground Under estimate Property 1T[1|IN|1T]|1]|N 46 Follow excavation work  |Check all underground

cables(Instrument, permit (Clearance for cables/ pipe etc. in as-

Electrical, IT cable) or excavation will be done  |built drawings and get

underground pipe line . by HOD of ELE, Inst.,IT, |sign by all concerned

Civil mgr. and SHE mgr.) |party in excavation check
sheet
Pile driving / Piling | Steel pile Electric shock or shot C-poles cut power supply People T 1T|IN[1T]1]|N 46 Follow excavation work |- Use hand tools carefully
work circuit cable permit ; instead of digging

- Clearance for machine to prevent
excavation will be done |cutting cable
by HOD of ELE, Inst.,IT,
Civil mgr. and SHE mgr.
- Check cable route and
isolate power supply
- If power supply unable
to isolate, this point to be
discussed in Rake up
meeting

IRPL staff Pile driving machine |Vehicle hazard. Bump or |Human error, part of People/Property 1111211111 40 Area barricaded, Use Inspection of piling

and damaged to nearby components, devices, sharp proper PPE and trained |machine by Safety &
contractor existing structures or egde the operatives. Daily site |Mech. Operatives shall
equipments such as inspection before start pass training for

pipes,concrete gutter, work and keep operating machine. A

manhole etc. monitoring. machine to be inspection

and certify by mechanical
engineering license level

Compressed or crushing. |Human error People/Property T2l 4] 40 Cordon off the working  |Inspection of vehicle by

Bodily injuries area and trained the Safety & Mech in

operatives. accordance with lifting
safety regulations.

Sling or belt Breakdown / damaged People/Property fTl112T2T72] 1 37 Area barricaded, Use Sling inspection by
during lifting / pulling the proper PPE and trained |Safety & Mech. Ensure
objects the operatives.Assigned |damaged rope or wire

signal man, operator, rope sling not to be used
rigger and controller for |and rejected.

lifting job. Lifting plan to

be sign approval by SHE

/MECH.

Existing ground settiement Grognd cond?tipn solf or not |People/Property 1111211111 40 Inspf:ction ensure & If rained and observed
provided sufficient pads at confirmed the ground .
base support condition before eeleiiianding:on dround,

accessing of the must‘ be avo".j dny
e bearing/ loading.
CVL 03 IRPL staff Soil excavations Fume, dust and Breathing of dust & fume or|Work careless, not wear People 1111214 9] 1 47 Area barricaded, Put
and breaking particle eyes impact from breaking [goggle/ safety glass and warning sign board. Wearl
contractor particle dust mask dust mask.
Manual excavation by [Cuts, scrapes and bruises. |Work careless, not wear People 2121111 1[N 48 Area barricaded, Use Train the operatives to
digging tools (shovel/ |Part of body injuries. PPE proper PPE (safety boot, [understand excavation
spade) leather glove), Inspect procedure.
digging tool conditions
before using.
Machine excavation |Electric shock or shot Cut/ damage of People/Property 1{2|N|1]1(N 50 - Follow excavation work |- Excavation by machine
(Backhoe) circuit underground power supply permit before start work  |can be start, after cleary
cables (Instrument, - Clearance for machine |identified existing UG
Electrical, IT cables) excavation will be release|cables/lines nearby the
by HOD of ELE, Inst.,IT, [hole and additional
Civil mgr. and SHE mgr. |protection precautions.
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Hazard |Job posm?nl Act_l\‘nty/Ur_\sa_fe Shiice of hazard Type _of hazard / Cause of hazard Affected Entity / Likelihood of occurrence Severity Le\{el of _ CoRtiolieasiiresitc be
Code Area/Unit conditions findings Guide word Consequences 11213045 (671 | ST %1 ] 3 ] 3 l N risk Control measures provided provided
| I N N I I [ T T [roint]tever
Compressed or crushing. |Human error People 1211111121134 ]2]490] 1]|4]2 4| 4 M |Area barricaded and Inspection of the vehicle
Crash bodily injuries / trained the operatives. by Safety in accordance
death. Keep enough distance  |with the safety
for the swing radius regulations.
during excavating Assigned another
signalman to guide
direction while
operating/turning at the
short radius or narrow
access.
Ground soil Collapse/ soil sliding / Not sufficient structures People/Property 1111111 1]2 3 M |Area barricaded. Train Provided support to
injuries / death. protection from soil collapse/ the operatives to protect of soil collapse,
less of cut slope ratio understand the Provided sufficient of
stabilization / water level excavation procedure. submerge pump (divo) to
increase (due to heavy Ensure the cut slope ratio|drain out of rain water.
rainy) and soil collapse at will be stabilized by Not to stock the
the saturated conditions. engineer in charge. excavated soil nearby the
hole.
Trips/ Falls / Injuries/ Wet or slippery or stuck or  |People S I T O B A 1 L |Debris to be regularly Barriers working areas.
Fractures/ Lacerations uneven surfaces. cleaned and stored away |Inspection of step
from working area. ladders, platform and any
other support structures
before use. Watching on
walk step
Open hole Fallin to the hole Work careless People NINfT[N]1T]|1 3 M [Area barricaded and Use sign board to
install temporary hand warning of falling in to the
rail/ guard rail around the |hole.
hole. Access ladder to be
fixed and inspected.
Train the operatives.
Hot weather/Strong  |Heatstroke/ Fainted Body overheating, People 1] 212414 4 M |Provide plenty of cool
sunlight prolonged exposure to or water, electrolite
physical exertion in high beverages near by the
temperatures. Body working location. Arrange
temperature rises higher rest time for the workers
during working hours.
Vehicle (truck/dump  |Vehicle hazard. Bump or  |Human error, part of vehicle, | People/Property 111121 [(4]1 4 M |Area barricaded, Use Inspection of vehicle by
truck) damaged to nearby sharp egde (Movment of proper PPE and trained |Safety & Mech. Assigned
existing structures or vehicle, not stop engine the operatives. Put another helper to guide
equipments such pipes or [while not operation) warning board. Daily site |crane while
cables or measure inspection before start driving/turning at the
scale/meter or etc. work and keep short radius.
monitoring.
CVL 04 Dewatering by divo |Electric Electric shock or shot Cables damaged, no People 111]1[1]1]|N 4 M |Area barricaded. Train Grounded the equipment,
pump in the hole (in circuit grounding connection the operatives to Inspection of divo pump
case of rain) understand excavation  |by Safety & Electrical.
procedure.Daily ELCB provided.
inspection the conditions
of divo pump.
High water pressure |Injuries to eyes, ears, nose.| Water leak at hose joint/ People 111 [N|N[1 1 L |Area barricaded, Use
coupling proper PPE (mask,safety
boot, leather gloves, face
shield)
CVL 05 IRPL staff |Welding/ Grinding work|Electric Electric shock or shot Defective of electrical People 111111 1]|N 4 M |Grounded the equipment,|ELCB to be provided.
and circuit equipments, no grounding Inspection of welding
contractor connection. machine by Safety &
Electrical before site
entering.
Electric shock, burn, smoke|Failure, loose, split, burrs or |People 111123114 4 M |Residual circuit devices |Safety & Foreman
inhalation defective of electrical are fitted. Electrical regularly check electrical
equipments. equipments to be equipments tag.
regularly inspected.
Fume, dust or gases |Inhale of fume, dust or Not use PPE People 1 dill 1 1 1 1 1 L |Area barricaded, Use
gases proper PPE (welding
guard shield)
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Hazard |Job positifml Ac(_i\_ritlef\sa.fe Seiifca:orhazard Tyge .zf hazard / Caisé of hiazard Affected Entity / Likelihood of occurrence Severity Le\{el of ) Conticl meisiires to be
Code Area/Unit conditions findings uide word Consequsrices 1 I 2 | 3 | 2 ] 5 | s | = [ 3 I ry | 10 | m | I I 2 l 3 ] s risk Control measures provided| provided
AN N I I [ [ [Point] Level
Grinding disc / blade |Injure by cuttings scrapes |Not use PPE, electrical People/Property i 0 T I O O T I -7 3|1 3 M |- Area barricaded, Safety guard always fix.
and bruises to organic equipments not fixed of - Use proper PPE Understand the manual
safety guard or defective of (leather glove, safety instruction before use. Do
electrical equipments or glasses, face shield) not modified of the
work careless - Inspect equipment by  |electrical equipments.
ELE & SHE
Breaking particle and |Injure by impact to organic |Not use PPE, work careless |People 11211 (2 ] 11 {N|NJ1|"][38 2 2 L [Area barricaded, Use Barricades and protection
flying objects proper PPE (dust mask, |[the working area.
safety boot, leather
glove, face shield)
Electric arc from Harmful with exposure to  [Not use PPE (welding People I O T i I T T T 1 1 L [Area barricaded, Use
welding strong light, brightness / shield/ goggle) proper PPE (leather
eye soreness glove, welding shield and
face shield). Apply of fire
blanket.
Spark and spatter / Heat / Fire Welding sparks catch with | People/Property 111|111 [N|IN|N|NJ|1[33 2|2 2 L |Area barricaded, Hot - Checked nearby area
Heat radiation / flammable materials work permit followed no flamable materials.
Explosion (LEL checking, Fire Check wind direction

extinguisher standby

near to hand, arrange fire

blanket.

Impact to organic / injuries [Not use PPE, work careless |People 11211 [1[1]1T|N|N|1T[1]38 2 2 L |Area barricaded, Use Barricades and protection
proper PPE (mask, safety|the working area with
boot, leather glove, face |hand rail / guard rail.
shield)

Fire Harmful with exposure to  |Welding sparks catch with  |People/Property 1111821311193 (|37 112 2 L |Area barricaded, Standby of co2

heat or catch fire flammable materials provided firproof fabric. |extinguisher
Use proper PPE and
trained the operatives.

CVL 06 IRPL staff |Rebar work / Formwork|Noise from operating |Harmful with exposure to  |Hearing from continuous People 112 %112t 218 11" a7 0 A U 1 L |Wear ear plug, train the
and (cutting/ fixing/ machineries noise noise over long period operative.
CONtACIOR erecn‘ng/ setup and Part of rotating Entaglement Clothes not secured and People 1111111213111 1]43 2111 2 L |Secured of clothes, tie Trained the operatives.
shutteringiof-formwork) equipments loose. Tie or long hair get and hair. Wear suitable
caught in the rotating part. PPE,
Fume & dust fiber Respiratory disorders/ eye |Rubbing down/ stripping & |People 11911110 2] 8124949 |47 21411 2 L |Wear respirator Barriers working areas.
soreness preparing surfaces protective with suitable
filters for dust.
Breaking particle/ Injuries/ eye impact Rubbing down/ stripping & |People Tl 11112131 [1]1([43 41 %] 4 1 L |Wear safety glass or Barriers working areas.
Flying objects preparing surfaces googles to reduce of Trained the operatives.
contact with eyes.
Electricity/ Electrical ~ |Fire/ Explosion Working near ignition People/Property 11Tl 112 3]2]4(]8]63 214114 4 M |Remove all ignition Barriers working areas.
Equipments sources sources. Fire Provide fire extinguishers
extinguishers to be keep |at work area.
3 close at hand.
Electric shock, burn, smoke|Failure, loose, split, burrs or |People 1 1 1 1179121 3]1]% 1143 411 1 4 M |Residual circuit devices |Safety & Foreman
inhalation defective of electrical are fitted. Electrical regularly check electrical
equipments equipments to be equipments tag.
regularly inspected.
Sharp edge Injuries/ Fractures/ Bruising |Not wear PPE (leather People O T O 0 - O B S T T2 201 2 L |Wear proper PPE
gloves or cut resistant (leather gloves). Remove
gloves) sharp edge/ angle/
corners by deburring
tools
CVL 07 IRPL staff Concrete work Concrete mixer truck |Compressed or crash. Human error/ no signalman |People 11219194 12j4]1]4]4 |40 412 4 M |Cordon off the working  |Inspection of the mixer
and Bodily injuries/ dead. area. Assign another truck conditions by Safety|
contractor signalman to guide the  [before plant entry.
direction for concrete
mixer truck while pouring
of concrete.
Dust from cement Exposure to dust from Open of cement from People Llalatvd 2] £1 21 8149137 1] 4 1 L |Area barricaded, Use Provided plastic sheet to
motar cement motar package or during mixing proper PPE and trained |protect.
not ware dust mask and the operatives.
proper PPE
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Hazard |Job positifJnl Act_iyity/U{lsafe Séiifce of hazard Type .Df hazard / Caiise oFiazard Affected Entity / Likelihood of occurrence Severity LeYeI of A Conticlreasursatobe
Code Area/Unit conditions findings Guide word Cofegusnices 1]2]3]als5]e | 7189 l 10 [ % l (1213 [s risk Control measures provided provided
O I O Y Y [ [ [ T T Troint]Level
Cement splatter Splashes in the eye/s or Not wear PPE People Tl Tl 1]yl 2j1l1|1149]2|37]49]|2] 1 2 L [Wear proper PPE, safety | Trained the operatives to
skin irritation from contact glass, rubber gloves, use emergency eye wash
with cement waterproof boots, long at nearby working area.
sleeves and pants. All
should be checked and
tucked correctly.
Noise Harmful with exposure to  |Not use PPE People R O I O - O O 1 < P T I | 1 L |Area barricaded, Use Ware ear plug. Take
noise proper PPE and trained |break and avoid continue
the operatives. working in long time.
Vibrator machine Harmful with exposure to  |Human error People/Property Tl 204711 F2 18zl 4] 1] 1 L |Area barricaded, Use Inspection and posted
vibrator's cable or head proper PPE and trained |with sticker on the
the operatives. vibrator machine include
power tools.
CVL 08 IRPL staff Scaffolding work Work at height/ Trips/ Falls from height/ Wet or slippery or stuck or  |People < < T I O O N O A T 4 M [Wear full body harness. |Barriers working areas.
and Ladder/ Platform/ Injuries/ Fractures/ uneven surfaces Debris to be regularly Inspection of step
contractor Scaffolding/ Elevated |Bruising/ Lacerations or cleaned and stored away |ladders, platform and
and slope work area |Death from any walkways. support scaffolding
before use.
Object fall / Injuries/ Hand tool haven't rope knot |People/Property 22| Nf1| 1|1 |N|N[N|[1[|44|1]4 4 | M |Barricaded working area, |Inspection of toe board,
Fractures / Bruising/ Death Use proper PPE and train{minimized all tools,
the operatives material, debris on the
platform
Scaffolding Injuries/ Fractures/ Materials/ object fall down  |People/Property St L1947 4] 4] 4 1 L [Cordon off the area. Operatives will be
components/ Pipe/ Bruising/ Lacerations/ Fixing warning signs. Not [trained. Check all
Clamp/ Connector Death allowed to accumulate components/pipe, clamp
materials on the platform. |connectors are in good
Not allows conditions no rust, bend,
personal/workers to enter |deformed before
at below level during installation. Scaffolding
work at height. In case if |plan to be reviewed &
process personal/worker |certified before starting
enter at below level for  |job by civil engineer in
any purpose, all work at |charge.
height activities to be
stop immediately.
Hot weather/ Strong  |Heatstroke/ Fainted Body overheating, People 2| 2(Nf1|1]|1|N|N[N|[1]|44|1]| 4 4 | M |- Alcohol check all - Health check up
sunlight prolonged exposure to or workers every days certificate by doctor is
physical exertion in high '- Break every 2 hour required for persons who
temperatures. Body work at height.
temperature rises higher -Health check up for
worker to be done by
Safety staff every day
before start work.
CVL9 IRPL staff Roof sheet work Fall from height Trips/ Falls from height/ Wet or slippery or stuck or  |People 1 1 1 112 |4 1 TIN|1[[87] 4,3 3 M |Wear full body harness. |Not work while have
and Injuries/ Fractures/ uneven surfaces Debris to be regularly strong wind/rainy or
contractor Bruising/ Lacerations or cleaned and stored away |conditions of weather that
Death from any walkways. looks to have rain/wind.
Inspection of step
ladders, platform and
support scaffolding
before use.
Sharp angles Cuts, scrapes and bruises |Not wear PPE (leather People/Property 11111111211t IN] 137112 2 L [Wear proper PPE
gloves or cut resistant (leather gloves). Remove
gloves) sharp edge/ angle/
corners by deburring
tools
Grinding disc/ blade / |Injure by cuttings crapes  |Not use PPE, equipment no |People/Property L1219 [ v fepfa] 40 2] 11324139 3 M |- Area barricaded, Safety guard always fix
driving screw bit and bruises to organic guard or damage, work - Use proper PPE with equipment.
careless (leather glove, safety
glasses, face shield)
- Inspect electrical
equipments by ELE &
SHE
Fire/ Explosion/ Injuries Sparks, fire ball catch with | People/Property 2(3(NJ1|1[1T|N|N[L1]|3]|57|2|2|2]|1 4 | M |[Stand by fire fighting
flammable reagents equipments (Fire
extinguisher) and train
the operatives.
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Hca;:rd Jo:rz:lﬂ:ti::nl coﬁz::::iuf?:::: . Source of hazard Tygz:j\;h:;?;d ! Ciuserof Hagard Affected Entity / Likelihood of occurrence Severity Le\.re'I(of - o CortioiTieasurasitobe
e g Consequences 1 | 2 |'3 I 2 | 5 [ y | 7 | 3 [ ) r10| % | K I 2 | 3 | s ris| ontrol measures provide: provided
I Y N N A Point [ Level
Electricity/ Electrical  |Fire/ Explosion/ Injuries Working near ignition People/Property 1 1111213211 53 201111271 4 M |Remove all ignition Barriers working areas.
Equipments sources sources. Fire Provide fire extinguishers
extinguishers to be keep |at work area.
close at hand.
Electric shock, burn, smoke|Failure, loose, split, burrs or |People 1 TI1 121319 ]4 43 411]1114] 4 M [Residual circuit devices |Safety & Foreman
inhalation defective of electrical are fitted. Electrical regularly check electrical
equipments equipments to be equipments tag.
regularly inspected.
Hot weather/ Strong | Heatstroke/ Fainted Body overheating, People 2 1]1[{1|N|[N|N 44 4 4| 4 | M |-Alcohol check all - Health check up
sunlight prolonged exposure to or workers every days certificate by doctor is
physical exertion in high - Break every 2 hour required for persons who
temperatures. Body work at height.
temperature rises higher -Health check up for
worker to be done by
Safety staff every day
before start work.
CVL 10 IRPL staff Painting work Pathways/Surfaces | Trips/ Falls/ Injuries/ Wet or slippery or stuck or |People/Property 3 1111219111 57 I I 2 L [Provide and use safety |Trained the operatives
and Fractures/ Bruising/ uneven surfaces shoes. Provide good
contractor Lacerations house keeping
Capl/lid/Chemical Spillage/ Explosion/ Products keep storing in People/Property 1 11212 ]9]1 50 11212} 4 M |Cap containers when Display warning sign of
(paint) product Injuries/Fire high temperature condition paints are not is use. "No Smoking". Avoid
containers or handling without careful Remove all ignition storing paints under high
sources. Trained in safe [temperature conditions
handling.
Vapour or spray mist |Inhalation/Respiratory Vapour/fumes/paint mist People 1 1T 1]1211(1]1 43 111111 1 L |Areas with good general |Provide and use suitable
of disorder/Ingestion or Death ventilation. Avoid creating|respirators. Cap
solvent/varnish/thinne paint mists. Work upwind |containers when paints
r/epoxy paint/chemical are not in use. Conduct
(paint) products regular air monitoring,
well ventilated.
Skin iritation/ Dematitis/ Vapour/fumes/paint mist People 1 1011211 1]1 50 17111111 2 L [Provide chemical- The operatives to discard
Eys soreness resistant gloves.Review |single-use gloves every
and communicate time they take off. Safety
material safety data goggles to be wear.
sheet to operatives
involved in painting
Fume/ dust/ fiber and |Respiatory disorder/ eye Harmful dust and fiber People 1 1244 0% 50 1111 2 L |Wear respirator Ensure well ventilated.
loose materials soreness protective with suitable  |Use dust sheet (if
filters for dust. Wear required). Trained the
safety googles to reduce |operatives.
of contact with eyes.
Insect/Bird/Animal Toxic/Injuries from bites Bites People 1 111121111 43 1711111 1 L |Survey area before Spray the area or call an
starting work for hives, exterminator.
nests or unusual animal
activity.
CVL 11 IRPL staff Working at height  |Ladder/Platform/Scaff | Trips/ Falls from height/ Wet or slippery or stuck or | People/Property 3 il 11211 1 1 50 1 1 111 2 L [Wear full body harness. |Barriers working areas.
and olding/Elevated and |Injuries/ Fractures/ uneven surfaces Debris to be regularly Inspection of step
contractor slope work area Bruising/ Lacerations or cleaned and stored away |ladders, platform and
Death from any walkways. support scaffolding
before use.
Scaffolding Injuries/ Fractures/ Falling objects/ scaffolding |People/Property 3 R I I O B | 50 1111111 2 L [Cordon off the area/ Operatives will be
components/ Pipe/ Bruising/ Lacerations/ materials Fixing warning signs. Not |trained.
Clamp/ Connetor/ Death allowed to accumulate
materials on the platform.
Belt/ rope/ solf sling/ |Injuries/ Fractures/ Stuck or entanglement with |People/Property 3 111221111 50 o R O O 2 L [Trained in safe lifting and |Visual inspection lifting
path of structures Bruising/ Lacerations path of structures. Lifting handling techniques. devices before use.
devices breakdown.
CVL 12 IRPL staff Lifting work Lifting tools Falling of load, crushing or |Breaking / damaged of lifting | People/Property 1 14121 ]|1]4 37 L]|al2]2] 2 L |Use proper PPE and -Sling/ belt/ hook/
and (appliance), sling, entanglement appliance or human error trained the operatives. shackles inspection by
contractor belt, shackle and during lifting the materials Check all required Safety & Mech.
tackles precautions, barricade - Trained and certified
the area / assigned signal|signal man, rigger,
man while swing radius  |operator and controller
or moving of the crane.  |only allow as authorized
person.
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Hazard |Job positi?n/ Act.i\./ity/Uv)sa.fe Séiifce of Hazard Typevof hazard / Ciiisa 6¢hazard Affected Entity / Likelihood of occurrence Severity LeYeI of _ Eorirolmeastiresiobe
Code Area/Unit conditions findings Guide word Consequences 1]2 ] 3]4[5]6 l 7189 [10 ] %L 1]213] risk Control measures provided provided
[ T T T T T 17 [T T Troint]rev
Vehicle (Crane or Compressed or crushing.  |Human error People/Property T2 1 1121 1]1[1]40]1]|4]2 4 M |Area barricaded and Inspection of vehicle by
Hiab truck) Bodily injuries trained the operatives. Safety & Mech in
Keep clear of swing accordance with lifting
radius of crane. safety regulations.
Existing ground settlement |Ground condition solf or not |People/Property T2t 112111 [1]40]1|4]2 4 M |Checked the ground
provided sufficient pads at condition and level before
base support accessing of the
vehicle/crane.
Failure on lifting / Hitting & |Over lifting capacity People/Property T2l ]2l 1]1@|[9147l 1] 8] 3 4 | M |Lifting plan to be Damaged and expired
Crushing to existing reviews/approved by lifting tools and tackles
facilities/ injuries / death SHE and MECH shall not be used. Do not
incharge. Check all overload, always lift up to
required precautions, SWL (safe working load).
barricade the area / Crane shall be used up to
assigned signal man 75% of its capacity.
while swing radius or
moving of the crane.
Trained and certified
person only allow as
High wind speed, poor People/Property 1Tl alatr|a{9]|3|40]4]2]2 2 L [Not allow any one entry
communication and poor under the suspended
visibility load area. Not use crane
in high wind and raining
conditions.
Overturning / excessive Difficult road condition, short | Property 1201212111 1[1[43][1]2]1 2 | L [Trained the operative to |Assigned another helper
speed at the turning point  |radius at turning point understand the road to guide crane while
conditions in plant driving/turning at the
short radius
CVL 13 IRPL staff Cleaning/ Fume, dust fiber and |Breathing of dust & fibers |Cleaning by manual hand People 1121212l al2zl 1443 larl 4] 1 1 L |Area barricaded, Use
and housekeeping breaking particle or eyes impact tools proper PPE and trained
contractor the operatives.
Pathways/Surfaces Trips/ Falls/ Injuries/ Wet or slippery or stuck or | People/Property I3l 2]111]|1]13(67[2]1]111 2 L [Provide and use safety
Fractures/ Bruising/ uneven surfaces shoes. Provide good
Lacerations house keeping
CVL 14 IRPL staff Inspection / Fume, dust fiber and |Breathing of dust & fibers |Cleaning / rubbing down of |People 112111122111 ]3]47]1]1 1 L |Area barricaded, Put
and Supervision/ Witness |breaking particle or eyes impact surfaces by manual hand warning sign board. Wear,
contractor tools dust mask.
Pathways/ surfaces  |Slips/ Trips/ Falls/ Injuries/ |Slippery or stuck or uneven |People/Property s w2t la11slsr] 2111 2 L [Wear safety shoes.
Fractures/ Bruising/ surfaces Provide good house
Lacerations keeping.
Debris / scrap laid on |Fractures / injuries Footed and trips People T3 (1111111 1]4]1]1]1 1 L [Watching walkways.
the ground
Page 7/7 IRPL-FM-SHE-003, Rev 02, 06/10/2017
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ULTRASONIC THICKNESS MEASUREMENT

Client Name Location Inapuction Date
! Indorama Petrochem Limited l | Asia Industrial Estate, Rayong f I 30 Jan -18 Feb 20

Cilant Rap, Nama Toat Sit0 Page ho.
Mr. Satetawut Ch | | Area BA | I 38 of I 44
Inspaction of item it No
D1-301 | 1912014

Extent Drawing No Visual Inspection carred oul
: Spot Check as per monitaring location | | - | [ Yes [J No
Material urface {Paint / No Paint) Nam. Thickness

CS/TI CLAD | | No paint ] [ ~va ] Ambient |
Proceduns No Made (Narmal / Echa-Echo) Accaptance Criteria

P-INT-12 1 [ Normal | Client's requirement |

Equipment Typs | Serial Number Gouplant Type Ref. Block {Sarial number]

| Qilympus 38 DL PLUS / 161314306 I Sound safe | | Step wedge S/N 3461

Proba (Sarial Numbar) Tyaial Dinmatar Voo | Frequincy Fange Calllralion Low | High Ste
| 641217 ] [ fomm | [ RsmAz | [ 50 | [ 5 ][ 100

Visual Inspection Observation

Normal condition ‘

Inspection Comment

nspection Gonclusion

- UTM was performed randomly on shell and head. The minimum thickness was 67.93 mm at N1
- UTM was performed randomly on errosion area. The minimum thickness was 5.40 mm at point 1.
- UTM was performed measured from inside of bottom part. The minimum thickness was 4.81 mm at TML 4

Inspection Acceplance Repair area/Defect marked on
]_I Record only | 5P
Dparator Hame Date sign u@

Mr. Chatchai S. | | 2r0220 | (&L
Date

las.,... sign FINAL POE_
r Mr. Satetawut Ch | I_ | \Q% ........ 3
OO

Dacon Inspection Technologies Co., Ltd. =
www.dacon-inspection.com Effective Date: 18-Jan-2019

F-PINT12-01 Rev.06

ULTRASONIC THICKNESS MEASUREMENT

Addition
Client Name Location Date
Indorama Petrochem Limited | Asia Industrial Estate, Rayong | [ 30 Jan -18 Feb 20 f
Cllent Rep. Nama Toat Sl Page No.
Mr. Satetawut Ch | Area BA of
Tnspoction of Project No
D1-301 [ 1912014

Inspection Comment

' _Measured from outside of shell and head

5

Paint Location
1 2 3 4 5 6 7 8
H1 70.01 | 70.47 | 70.64 | 7060 | 70.76 | 70.81 | 70.05 | 70.21 | 70.81 | 70.01 | 70.44
H2 17031 | 7145 ] 70.31 | 70.45 | 71.48 | 70.34 | 70.30 | 71.14 | 71.48 | 70.30 | 70.72
H3 | 69.66 | 69.32 | 68.20 | 69.17 | 68.72 | 69.53 | 68.53 | 68.27 | 69.66 | 68.20 | 68.93
S1 68.96 | 69.22 | 68.16 | 69.01 | 69.19 | 68.91 | 69.08 | 67.93 | 69.22 | 67.93 | 68.81
S2 | 69.39 | 68.92 | 69.08 | 68.85 | 69.36 | 69.37 | 68.96 | 69.00 [ 69.39 | 68.85 | 69.12
H4 7110 | 71.22 | 71.00 | 71.05 | 70.78 | 70.24 | 70.82 | 70.80 | 71.22 | 70.24 | 70.88
H5 | 7120 ] 7186 | 7196 | 71.54 | 7123 | 71.62 | 71.50 | 71.50 | 71.96 | 71.20 | 71.54
H6 | 7119 | 7146 | 7049 | 70.55 | 70.99 | 70.45 | 71.08 | 71.56 | 71.56 | 70.45 | 70.97
H7 | 70.39 | 70.31 | 70.13 | 70.35 | 70.77 | 70.07 | 70.36 | 70.90 | 70.90 | 70.07 | 70.41

F-PINT12-02 Rev.04

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

Effective date: 18-Jan-2019




ULTRASONIC THICKNESS MEASUREMENT

ULTRASONIC THICKNESS MEASUREMENT

Addition Addition
Client Name Location inspaction Date Client Name Location Inspection Date
Indorama Petrochem Limited J I Asia Industrial Estate, Rayong ] 30 Jan -18 Feb 20 | Indorama Petrochem Limited _ Asia Industrial Estate, Rayong | | 30 Jan -18 Feb 20 |
Chont Rop. Nams Tesl5n C,g. oo Cilont Rop. Rama Tast Sits 0 T
Mr. Satetawut Ch ] [ Area BA ] of Mr. Satetawut Ch, | Area BA | 41 Jof[ 39
Inspaction of Project No inspection of Prajact Na
[ D1-301 | | 1912014 ] [ D1-301 | 1912014 |
Inspection Comment Inspaction Comment
Errosion area
Location
Point 12 3 3 3
1 556 | 567 | 595 | 550 | 595 | 550 | 5.67
2 13.95 | 13.78 | 13.79 | 13.96 | 13.96 | 13.78 | 13.87
3 23.71 | 23.71 | 23.67 | 2368 | 23.71 | 23.67 | 23.69
4 5.40 5.48 5.43 5.51 5.51 5.40 5.46
5 665 | 649 | 592 | 593 | 665 | 592 | 6.25
6 = - = = = - -
7 834 | 924 | 925 | 939 | 9.39 | 834 | 9.06
8 6.73 8.07 - 9.02 9.02 6.73 7.94
9 6.82 7.75 - 8.79 8.79 6.82 7.79
10 6.96 7.85 - 9.13 9.13 6.96 7.98
Measured from inside of bottom part
Location
Point 12 3 3 9
1267 | 12.57 | 12.56 | 12.67 | 12.67 | 12.56 | 12.62
™LA 12.59 | 12.59 | 12.66 12.84 | 12.84 | 1259 | 1267
1260 | 12.58 | 12.69 | 12.86 | 12.86 | 12.58 | 12.68
1267 | 12.61 | 12.70 | 12.95 | 1295 | 12.61 | 12.73
12.92 | 12.95 | 12.92 | 12.92 | 12.95 | 12.92 | 12.93
T™L2 12.94 | 12.94 | 1292 | 12.88 | 12.94 | 12.88 | 12.92
12.87 | 12.85 | 12.91 | 12.93 | 12.93 | 12.85 | 12.89
12.86 | 12.92 | 12.90 | 12.87 | 12.92 | 12.86 | 12.89
7.20 7.44 7.56 7.70 7.70 7.20 7.48
T™L3 709 | 747 | 754 | 770 | 770 | 7.09 | 7.45
7.21 734 | 750 | 775 | 775 | 7.21 7.45
717 | 736 | 743 | 757 | 757 | 717 | 7.38
485 | 487 | 484 | 484 | 487 | 484 | 485
TML4 4.85 4.85 4.81 4.84 4.85 4.81 4.84
485 | 485 | 482 | 482 | 485 | 482 | 484
486 | 484 | 482 | 485 | 486 | 482 | 4.84
2364 | 23.63 | 23.63 | 23.65 | 23.65 | 23.63 | 23.64
TMLS 23.68 | 23.71 | 23.70 | 23.71 | 23.71 | 23.68 | 23.70
23.77 | 23.76 | 23.77 | 23.76 | 23.77 | 23.76 | 23.77
23.83 | 23.81 | 23.80 | 23.80 | 23.83 | 23.80 | 23.81
509 | 508 | 507 | 5.07 | 509 [ 5.07 | 5.08
TMLe | 808 | 508 | 5.11 505 | 5.11 5.05 | 5.08
508 | 508 506 [T 507 | 5 505 | 5.07
508 | 509 | 508 | 5.08 | 509 | 5.08 | 5.08

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

F-PINT12-02 Rev.04

F-PINT12-02 Rev.04 Effective date: 18-Jan-2019

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

Effective date: 18-Jan-2019



HARDNESS TESTING REPORT

Client Name Location Inspection Date
Indorama Petrochem Limited | Asia Industrial Estate, Rayong ] 30 Jan - 18 Feb 20 |
Tiont Rep. Mama Taat Site Page No.
Mr. Satetawut Ch | | Area BA | [ 22 Jor| 44 |
Inspaction of (squipmant nr} Project No

| 1912014 |

Agititor blade and baffle support to patch at bottom head

Exftont
Spot check on weldment |
Materal Burface Tamp
CSITI CLAD [l 1 Smooth | Ambient |
Equipment Acceptance Criteria
Cylinder Stainless Recorded only |

Probo Test mathod

easuring Technigque Aggiication
I DYNA D 34248-3449 | Rockwell C | Rebound Technique | - |
odol No. Block Technigue Muasuring Technigue
[ DYNA MIC | | V29-08-009 788 HLD | | Rebound Technique | Rebound Techniqu%

Inspection Comment

Oparator Nama Date

Mr. Eakarat S | | 21-02-20 |

Client Represeniative Date
[ Mr. Satetawut Ch. | [ |

Dacon Inspection Technologies Co., Ltd.
F-PINT32-01 Rev.01 www.dacon-inspection.com

—

Effective Date : 18-Jan-2019

Inspection Acceplance Repair area/Defect marked on
Recorded only | | - |
&

HARDNESS TESTING REPORT

Client Name Location Date
Indorama Petrochem Limited | Asia Industrial Estate, Rayong i ! 30 Jan - 18 Feb 20 |
Client Hep. Name Tast Site Fage No.
Mr. Satetawut Ch. | Area BA | 43 |of| 44 |
nspection of (equipment nrj Praject No
Agititor blade and baffle support to patch at bottom head | | 1912014 |
Extent

Spot check on weldment I

Watarial Furace Tomp

[ csmcLap | [ Ssmoon | [ Ambient |
Equipment Accoplance Criteria

[L Cylinder Stainless | Recorded only [
Probe Test mothod

Measuring Technigun
| DYNA D 34248-3449 | Rockwell C | Rebound Technique | | £ |
Model No, Alibration BIGCK Technigue Measuring Techniqus
[ DYNA MIC | [ vee-08-009 788 HLD | | Rebound Technique ] Rebound Technigue]

Inspection Comment

peclion Acceplance Fepair are:

Recorded only —I L - |

Operator Name Date
Mr. Eakarat S I 21-02-20 |

|ﬁmﬁe rosantalive Data
Mr. Satetawut Ch | I_ |

Dacon Inspection Technologies Co., Ltd.
F-PINT32-01 Rev.01 www.dacon-inspection.com

Effective Date : 18-Jan-2019



HARDNESS TESTING REPORT

Client Name

Location

Inspection Date

Asia Industrial Estate, Rayong

| [30Jan-18Fen20

Indorama Petrochem Limited
ronl Hap, Namg

Tost Site age No.
Mr. Satetawut Ch. Area BA | | 44 o] 24 |
Inspection of (equipmant nr) Projuct Mo

Agititor blade and baffle support to patch at bottom head

| [ o202 ]

Extont

Spot check on weldment

.

Inspection Comment

Hardneas value HL
Point linear 1 3 3 vy 5
3 rd (New) 533 452 419 444 521
3rd (Old) 495 490 488 457 533

Point linear on agititor blade (Middle section: 3 rd floor of scaffolding)

e Hardness valua HL
Point linear 1 3 3 ry 5
SupportD (New) | 484 424 428 379 468
Support D (Old) | 430 389 434 462 484
SupportA(New) | 518 423 501 509 496
Support A (Old) 411 350 391 401 515
Support B (New) | 447 375 450 409 503
SupportB (Old) | 453 459 442 456 457

{ Point linear on baffle support to patch at bottom head 3 Location (A, B, C)

Dacon InspectionTechnologies Co., Ltd.
www.dacon-inspection.com

Inspection Highlight Report

Highlight No. : 18 Inspector : Mr.Angkarn
Date | 3-Feb-2020 Starting time : 10.00
Reported by ¢ Dacon Inspection Technologies Finishing time : 11.00

Area : EA

Equipment : D1-301

Inspection method : VI/PT

Description : Found Linear indication at Ti clading of cover flange.

PT: Found Linear indication at Ti clading of cover flange. The location on defect show as above figure,
location 1: sizing length 170 mm

location 2: sizing length 10 mm

location 3: sizing length 300 mm

Recommendation:
1. Remove Ti clading crack and perform PT to check the base metal condition and repair as original condition then
perform PT and thickness confirm

45 of 48




Inspection Highlight Report M@DN

Inspection Highlight Report m&’@"

HighlightNo. : 30 Inspector : Mr.Matee P.
Date 3 5-Feb-2020 Starting time : 9.00
Reportedby : Dacon Inspection Technologies |Finishing time : 12.00
Area: BA

Equipment: D1/G1-301

Inspection method ; VT/PT

Description : PT: Found linear indication 30 - 50 mm in length at weld of baffle support to patch at bottom head 3 Location

Highlight No. : 33 Inspector : Mr.Ekarat S.
Date : 5-Feb-2020 Starting t 20.00
Reported by Dacon Inspection Technologies Finishing time : 23.00
Area: BA
Equipment : D1/G1-301

PT

Inspection method :

Description : PT: Found linear indication at weld of agititor blade 160 mm (middle section: 3rd floor of scaffolding)

PT: Found linear indication 30 - 50 mm in length at weld of baffle support to patch at bottom head 3 Location as above
mark.

Recommendation:
1. All defects should be removed and repaired to original condition then perform PT to confirm.

PT: Found linear indication at weld of agititor blade 160 mm (middile section: 3rd floor of scaffolding)

Recommendation:
1. Remove the defect and PT confirm that there is no existing defect on weld then welding repair and perform PT confirm

again.

46 of 48
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Indorama Petrochem Limited

Turnaround Project 2020 Report: 1912014_Rev.00

Vessel, Column Inspection

Inspection Highlight Report W
HighlightNo. : 30 Inspector : Mr.Matee P.
Date } 5-Feb-2020 Starting time : 9.00
Reportedby : Dacon Inspection Technologies inishing time : 12.00
Area : BA
Equipment : D1/G1-301
Inspection method : VT/PT
Description : VT: Found external corrosion

12.D1/G1-401

PT: Found external corrosion at flanng (NO1) depth approx. 12mm and length 930 mm

Recommendation:
1. Keep monitoring

48 of 48

Dacon Inspection Technologies Co., Ltd. Tel Tel 033 012484-7 Fax 033 012530
www.dacon-inspection.com info@dacon-inspection.com



INSPECTION SUMMARY REPORT

Client Name Location Inspestion Date
Indorama Petrochem Limited _I Asia Estate, Rayong |
Client Rep, Name Tast Site Page No.
Mr. Satetawut Ch. Area BA | [ Joe[_ 20 ]
napection of
D1-401 1 L 1912014 ]
[ column Visual external Overall 100% [ AsAccessible O Bottom only, no scafiold
Vessel Visual intemal ut™ 0 100% AsAccessible [ Specific area
[ Reactor ut™ PT 100% of weld seam AsAccessble L] Attachweld 1 Squere area
[ Heat exchanger Penetrant Testing MT [ oo orweiasesm [ Randomorweld [ Attachweld L] 1 squarsres
Feeder Screw Magnetic Particle Testin
[ other Other UT-scan Other | UT-scan I

Part

Material

Nominal thickness (mm})

Min thickness (mm)

Corrosion Allowance (mm.)

As found
After cleaning
Final before close M/H

Dacceptable [ Not

Record and monitor

O

O Not

O

Record and monitor

Visual
External:
No visible damage was found

Internal:
No visible damage was found.

NDT Result:
| PR

Penetrant testing (PT):

|Uitrasonie Testing (UT) :

(UTM):
UTM was performed randomly on shell and head. The minimum thickness was 32.27 mm at shell S4.

- PT was carried out on oxilary piping. The inspection result, No relevant indication was found
- PT was carried out on all weld at bottom dished end and first section of welds in cylindrical section including the frist circumferential weld. The
inspection result no relevant indication was found.

UT was performed bounding check on titanium cladding 1 Sqm area at bottom of vessel, The inspection result no disbonding was found.

Recommendations

Keep monitoring in the next inspection

Aftor repairing

Operator Name

Mr, Witchayapong W.

21-02-20 |

Clignt Representative

I Mr. Satetawut Ch.

Dacon Inspection Technologies Co, Ltd ~ Tel: 033 012 484-7 Fax: 033 012 530

www.d

P

com

P com

20f21

|Equipment Tag Number : D1-401

Location = Area BA

[Start Date © 30-Jan-20

[Fieport Creator Name = Mr Witchayapong W

Equipment Description :
Type of inspection :
Completed Date :
Report Reviewer Name :

Extemal / Internal Visual Inspection
18-Feb-20
Ms. Jutatip Homhual

Visual Inspection Checklist for Pressure Vessel / Column

(s

External Parts

A

Corrosion

fErosion
Crack
Leak
eform
Ppamage

L oosen
vissing

Details

["Name Prate

Top Head ( Vertical)

- Base Metal | Soit, Ciadreg Lining |

- Welded Seam

< 4| «| <Normal

- Bottom Head ( Vertical )

- Base Metal ( Solid, Clading, Lining )

<

- Welded Seam

N

- Side Head ( Horizontal |

- Base Metal ( Solid, Clading, Lining )

- Welded Seam

<[4

- Shell

- Base Metal ( Solid, Clading, Lining

-~ Welded Seam

- Tail Tell Hole

<[<]4

- insulation

~Sealing deterioration

~Tnsulation cover sheet (Clagding)

~Broken / missing banding

- Heating Coil  Tracing

EANEVENEN

- Support Lugs | Vertical |

- Sadde { Horizontal |

B

Leg Support

| Tifting Lugs

[ Earhing Loge
- Manhole Davit

~Manhole / Nozzle Neck

- All Connection Flange & Pips { Boft & Nuts |

ERRRR

- Tnstrumentation

|- Sight Glasses

<4

- Level Gauge

Frense Relief Devices

- Pairsding /
~Platform 7 %nlmg THandrail | Ladder

- Skirt

RVRVEN

- Foundation

“Gthers

F-PINT43-01 Rev 01

Dacon Inspection Technologies Co., Ltd,
‘www dacon-inspection.com

Effective Date : 16-Jan-2019



30121

= A = € P = =
Internal Parts < g g HEEERENE R RN Details
8 20 5t O 5 1 0 1 IS I
Base Metal [ Solid / Caading / Liring | Cosing. v
- Weided Seam v
- Bottom Head [ Vertical | v
- Base Metal ( Solid/ Clading / Lining / Coating | v
Seam 7
(Horizontal | ¥
- Base Metal ( Solid / Clading / Lining / Coating ) v
- Welded Seam 7
|- Shell v
- Busse Wistal | ok | Cladeny / Lining / Coating ) %
Welded Seam v
7
Blades v
~Shaft v
- All Attacement Welded Seam v
- Lock Bolt & Nuts v
- Lock Wire v
- Bearing v
- Foot Bearing 2
- Foot Bearing Support <2
~Am Rods. %
- Baffle *
~ Lock Bolt & Nuts
- All Attacement Welded Seam v
4
- All Atacement Welded Seam v
3 Tiac
~ Blades 7
- All Attacement Welided Seam 4
~Tock Bolt & Nuts 4
- Lock Wire L
- Manhol lozzle Neck
T ! Lock nut v

F-PINT43-01 Rev 01

Dacon Inspection Technologies Co., Ltd
‘www dacon-inspection com

Effective Date : 18-Jan-2019

4of21

Inspection Summary

[External:
N visible damage was found

Internal:
INo visible damage was found

[Recommendations

[Keep monitoring in the next inspection

inspection Team Members.
tull Name Applicable Certification Cert. ID

e wirayasong w v vrznes

ipment & Tools List
lame Serial Number | Date Expir te
UTM 36 130686507 lmnnm 13/Jun/20
Dacon Inspection Technologies Co , Ltd
Effective Date : 18-Jan-2019

F-PINT43-01 Rev 01 ‘www dacon-inspection com



PICTURE LOG ﬁ

PICTURE LOG

3 Pictures s 3 Pictures =
Client Name Location Inspection Date Client Name Location Inspection Date
Indorama Petrochem Limited | [ AsiaIndustrial Estate, Rayong | [ 30Jan-18 Feb20 | [ Indorama Petrochem Limited Asia Industrial Estate, Rayong | [ 30 Jan-18 Feb20 |
Client Rep. Name Test Site Page No. Client Rep. Name Test Site Page No.
Mr. Satetawut Ch. 1 ] Area BA | [ 5 Jof [ 21 | | Mr. Satetawut Ch. 1 Area BA | [ 8 Jof [ 21 ]
of Project No Inspection of Project No
D1-401 | [ teiz0ta | [ D1-401 | [ _tete01a___]

T Remak

Name of part:

F-401 Shell external

Findings: Findings:

General view No visible damage was found

Name of part: Name of part:

Name plate Top head

Findings: Findings:

No visible damage was found No visible damage was found

Name of part: Name of part:

Shell external Bottom head

Findings: Findings: o

No visible damage was found No visible damage was found

Dacon Inspection Technologies Co., Ltd. Dacon Inspection Technologies Co., Ltd.
F-PINT22-04 Rev.01 www.dacon-inspection.com Effective Date: 18-Jan-2019 F-PINT22-04 Rev.01 www.dacon-inspection.com Effective Date: 18-Jan-2019



PICTURE LOG

3 Pictures
—— Lot pste PICTURE LOG BN
Indorama Petrochem Limited | Asia Industrial Estate, Rayong | [ 30Jan-18 Feb20 | 3 Pictures

Client Rep. Name Test Site Page No. Client Name = Locatlov : Date

Mr. Satetawut Ch. | | Area BA I ! 7 lof | 21 Indorama Petrochem Limited [ Asia Industrial Estate, Rayong | | 30Jan-18Feb20 |
Inspection of Project No Client Rep. Name Test Site Page No.
D1-401 | [ 1912014 | Mr. Satetawut Ch. || Area BA | 8 |21 4 |
Inspection of Projoci No
D1-401 N 1912014 |
| I T e
Name of part: “ ‘ ————
Nae of part:
Nozzle
Overview

Findings: i
indings:

No visible damage was found No visible damage was found.

Name of part:

Name of part:

Manhole cover plate Oxilary piping

ﬁdiﬁgs: N Findings:

No visible damage was found No visible damage was found.

Name of part:

Oxilary piping
Manhole

Findings: -
Findings:

No visible damage was found.
No visible damage was found

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

Dacon Inspection Technologies Co., Ltd.
F-PINT22-04 Rev.01 Effective Date: 18-Jan-2019 F-PINT22-04 Rev.01 www.dacon-inspection.com Effective date: 18-Jan-2019



DACON

PICTURE LOG
3 Pictures
Client Name Location Date
Indorama Petrochem Limited _] Asia Industrial Estate, Rayong ] l 30 Jan - 18 Feb 20 l
Client Rep. Nama Test Site Page No.
Mr. Satetawut Ch. 1 Area BA ] [ ][ 4 ]
Inspection of Praject No
D1-401 | 1912014 |

Name of part:

Weld of oxilary piping

Findings:

No visible damage was found.

Name of part:

Weld of oxilary piping

%ings:

No visible damage was found.

Name of part:

Weld of oxilary piping

Fﬁ\dings:

No visible damage was found.

PICTURE LOG

3 Pictures
Client Name Location Date
| Indorama Petrochem Limited Asia Industrial Estate, Rayong ] | 30 Jan -18 Feb 20 —I
Test Site Page No.
I | 10 Jor

Dacon Inspection Technologies Co., Ltd.
F-PINT22-04 Rev.01 www.dacon-inspection.com Effective date: 18-Jan-2019

Client Rep. Name
[ Area BA

Mr. Satetawut Ch.
Project No

[ 1912014

Inspection of
D1-401

Internal component

Eindings:

No visible damage was found

Name of part:

Buffle plate

Findings:

No visible damage was found

Name of part:

Buffle plate

Eindings: -

No visible damage was found

Dacon Inspection Technologies Co., Ltd.
F-PINT22-04 Rev.01 www.dacon-inspection.com Effective Date: 18-Jan-2019



PICTURE LOG

3 Pictures =
Client Name Location ion Date
Indorama Petrochem Limited [ Asia Industrial Estate, Rayong I | 30 Jan -18 Feb 20—|
Client Rep. Name Test Site Page No.
Mr. Satetawut Ch | Area BA | [ 11 Jof [ 21 ]
of Project No
[ D1-401 | 1912014 |

Internal component

Findings:

No visible damage was found

Top nozzle

Findings:

No visible damage was found

Name of part:

Arm rod

Findings:

No visible damage was found

F-PINT22-04 Rev.01

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

Effective Date: 18-Jan-2019

PICTURE LOG

3 Pictures 4
Client Name Location Date
Indorama Petrochem Limited —I i Asia Industrial Estate, Rayong I l 30 Jan -18 Feb 20 ]
Client Rep. Name Test Site Page No.
Mr. Satetawut Ch. || Area BA | [12 Jor [ 21 ]
Inspection of Project No

D1-401 | 1912014 |

Internal component

Findings:

No visible damage was found

Name of part:

Impeller shaft

Findings:

No visible damage was found

Name of part:

Impeller shaft

ﬁ\dings:

No visible damage was found

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

F-PINT22-04 Rev.01 Effective Date: 18-Jan-2019



PICTURE LOG PICTURE LOG

3 Pictures 3 3 Pictures
Client Name Location I ion Date Client Name Location ion Date
Indorama Petrochem Limited | [ AsiaIndustrial Estate, Rayong | [ 30Jan-18 Feb20 | [ Indorama Petrochem Limited | [ Asiaindustrial Estate, Rayong | [ 30 Jan-18Feb20 |
Client Rep. Name Test Site Page No. Client Rep. Name Test Site Page No.
Mr. Satetawut Ch. [ Area BA ] [ Jof [ 21 ] [ Mr. Satetawut Ch [ Area BA | [a Jof [ 21 ]
of Project No of Project No
D1-401 | 1912014 | [ D1-401 | 1912014 |

Namf part: = Name of part:
Shaft Bottom head
Findings: - mdinés:
No visible damage was found No visible damage was found
Name of part: Name of part:
Shaft Bottom head
Findings: o Findings:
No visible damage was found No visible damage was found
Name of part: Name of part:
Bottom head Valve seat and Sleeve
Findings: T ﬁnﬁgs:
No visible damage was found No visible damage was found

Dacon Inspection Technologies Co., Ltd.

Dacon Inspection Technologies Co., Ltd.
Effective Date: 18-Jan-2019 F-PINT22-04 Rev.01 www.dacon-inspection.com Effective Date: 18-Jan-2019

F-PINT22-04 Rev.01 www.dacon-inspection.com



PENETRANT INSPECTION REPORT

| Magnaflux SKC-S | |

Magnaflux SKL-SP2 | Magnaflux SKD-S2 | | Spray / Brush ]

Penetrant type

Penotrant remover

Dwoll Time Develop. Time

Solvent

Client Name Location Inspection Date
Indorama Petrochem Limited I | Asia Industrial Estate, Rayong J 30 Jan - 18 Feb 20 |
Cliont Rop. Name TestSite Page No.
Mr. Satetawut Ch Area BA I 15 | of | 21 I
Inspection of (equipmant nr) Projoct No
D1-401 | 1912014
Extent Visual Inspection carried out
Weld of oxilary piping | [ Yes O No
Material Surface Temp Light Type
A312-304L I Smooth | | Ambient I | Visible Light |
Light Intensity {lux) Light meter Brand & SIN Roporting level
1276 | 45792 | No Crack allowed |
Procedure Criteria
P-INT-08 | ] ASME VIl div.1 MANDATORY APPENDIX 8 |
Cleaner Penetrant Daveloper icati
|
|

| Color/ dye [ [

| 15 Mins. 1060Mins. |

Visual Inspection Observation

No visible damage was observed,

PT performed on weld of oxilary piping, The inspection result, No relevant indication was found.

Inspection Acceplance

Repair area/Defect marked on

Accepted

Operator Nama

PT level Date

Mr.Kriangkrai T, ]

Cllant Representative

I 2/Mar/20

Date

Mr. Satetawut Ch.

F-PINT08-01 Rev.07

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

Effective date: 18-Jan-2019

PENETRANT INSPECTION REPORT

Client Name Locatton Inspection Date

Indorama Petrochem Limited j | Asia Industrial Estate, Rayong ] 30 Jan -18 Feb 20 |
Client Rep. Name Test Site Page No.
| Mr. Satetawut Ch | [ Area BA | 16 | of [ 21 ]
Inspection of {equipment nr) Project No
| D1-401 | | 1912014 |
Extent Visual Inspection carried out
| All weld | Yes (I No
Material Surface Temp Light Type
I Carbon steel, Titanium caldding | Slight rust and scale | Ambient I ! Visible light l

Light Intensity (lux) Light meter Brand & SIN

Reporting level

| >1000 | | m-100FisN: AG.45800 No crack allow |
Procedure Criteria

P-INT-08 ASME Sec.VIll |
Cleaner Penetrant Developer Application

I Magnaflux SKC-S

Spray/Bush |

Penetrant type Penetrant remover

Dwell Time

Dovelop, Time

Color —l | Sovent

|
| |

Magnafux SKL-SP | [ Magnafiux SKD-52 ||
|

15 Min ] | 20 Min,

Visual Inspection Observation

No visible damage was observed

Inspection Comment

PT was carried out on all welds of titanium cladding inside of vessel including agitator shaft and hub,
the inspection result did not reveal relevant indication

Inspection Accep Repair area/Defect marked on

Accepted

Operator Name PT level Date

Mr. Angkarn N, ] I 2 | | 21-02-20

Client Representative Date
, Mr. Satetawut Ch. | l_

Dacon Inspection Technologies Co., Ltd.

F-PINT08-01 Rev.07 www.dacon-inspection.com

sign

Sign

Effective date: 18-Jan-2019




PENETRANT INSPECTION REPORT

Addition .
Client Name Location Inspection Date
I Indorama Petrochem Limited Asia Industrial Estate, Rayongl | 31 Jan -12 Feb 20 |
Client Rep. Name Test Site Page No.
| Mr. Satetawut Ch. | | Area BA [ ] 17 Jor [ 20 ]
ion of {equij nr) Project No
| D1-401 I l 1912014

Extent

!AII weld repair
nspection Commant

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

F-PINT08-02 Rev.05

Effective date: 18-Jan-2019

PENETRANT INSPECTION REPORT

Addition
Client Name Location Inspection Date
Indorama Petrochem Limited I Asia Industrial Estate, Rayongl [ 31 Jan -12 Feb 20 |
Client Rep. Name Test Site Page No.
Mr. Satetawut Ch ] Area BA 18 Jor [ 21

Inspection of {equipment nr)

Project No

D1-401

Extent

All weld repair
nspection Commant

| | 1912014 |
|

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

F-PINT08-02 Rev.05

Effective date: 18-Jan-2019



ULTRASONIC WELD INSPECTION REPORT

Client Name Location g Date Client Name Location Inspnctg;le
Indorama Petrochem Limited | Asia Industrial Estate, Rayong | [ _31Jan-12Feb20 | e Andorana Petrpchem Limited | e Industrial Estate, Rayong | |P 50 dan - 18 Feb 20 |
Client Rep. Name Test Site Page No. eSO N L ] age No.
Mr. Satetawut Ch Area BA 20 of 21
Mr. Satetawut Ch | [ Area BA | [ 19 Jof[ 21 ] T | [ | |F'Ninm Nl [ |
Inspection of Project No D1a01 I I 1912014 |
Extent 2t | |Drawlng ,131 2014 ] Extent Drawing No Visual Inspectlon carried out
Bounding check on titanium cladding 1 Sqm area at bottom of vessel | N/A | I: Spot Check as per monitoring location | = l Yes [] No
- — Material Surface (Paint / No Paint) Nom. Thickness Temperature
e e I S Tene CS/TICLAD ] No paint [ wa | [ Ambent ]
C\addmg Titannyim | | A - | Smooth I 5 | Ambient ] Procedure No Mode (Normal / Echo-Echa) Acceplance Criteria
Procedure Acceplance Griterla Reporting Level PANT-12 I J Echo-Echo | | Client's requirement —|
Equipment el | L Couc:laenrt]t — Cal IB! k[SIN S R::jfe \g::::::latlon l Type. Sarta) Numbsr Couplant Type Ref. Block (Serial number]
ARE i ' S — | - ‘ Olympus 38 DL PLUS / 161314306 | [ Soundsate | Step wedge S/N 3461
e — rautkramer - Pmpmuonl_"m ec e g’l T ‘ Frobe [Serial Numbar) Crystal Dlametar Probe Type | Froquency Range Cailbration Low T Figh Step
ngie ¥ J
- 641217 . T/R, 5 MH 0 20
SMAW | [ Single V I Shell plate L 54 i | [romm T | [ ][z ][ %]
Probe (incl. angie) Freq Range Primary Gain Transfer a8 Extra dB Scan dB Visual Observation
45 Deg | 5Mhz_ | [ 60 | [ 63 ] 0 | I:_E‘ Normal condition |
Probe [incl. angle) Freq Range Primary Gain Transfer dB Extra dB Scan dB
| 60 Deg | | 5 Mhz ] [ 60 I l 62.5 I [ 0 6 I 70 Inspection Comment
Probe (incl. angle) Freq Range Primary Gain Transfer dB Extra dB Scan dB
70Deg | [ smhz | [ 60 | 61.5 | o ] 6
Probe (incl. angle) Freq Range Primary Gain Transfer dB Extra dB Scan dB
0 | [sme | [ ] [ - | 1 [ - |

Inspection comment

Inspection Conclusion

No disbonding was found.

The minimum thickness was 32.27 mm at shell S4

Inspaction Acceptance Repair area/Defect marked on Inspection Acceptance Repalr area/Defect marked on
Record Only Record only |
Operator Name uT level Date Operator Name Date Sign
Mr.Cristian D. [ 2] [21-0220 | Mr. Witchayapong W. [ 210220 ]

[
Client Representative Date
Mr. Satetawut Ch. | r—” |

Dacon Inspection Technologies Co., Ltd.
F-PINT14-01 Rev.04 www.dacon-inspection.com Effective date: 18-Jan-2019

Client Representative Date Sign
Mr. Satetawut Ch. J [_ ] veeaas

Dacon Inspection Technologies Co., Ltd.
F-PINT12-01 Rev.06 www.dacon-inspection.com Effective Date: 18-Jan-2019




ULTRASONIC THICKNESS MEASUREMENT

DACON

Addition
Client Name Location Date
Indorama Petrochem Limited | [_Asia Industrial Estate, Rayong | [ 30 Jan-18 Feb20 |
Client Rep. Name Test Site Page No.
Mr. Satetawut Ch. ] Area BA | [ 2t Jof[ 21 ]
Inspection of Project No
l D1-401 [ 1912014 |
Facﬁnn c
o Location
T T s T3 4 s e 7T s
H1 | 36.35 | 36.68 | 36.52 | 36.23 | 36.21 | 35.94 | 36.37 | 36.22 | 36.68 | 35.94 | 36.32
H2 | 37.04 | 37.11 | 3594 | 36.25 | 37.05 | 36.13 | 35.96 | 35.98 | 37.11 | 35.94 | 36.43
H3 | 3853 | 38.32 | 37.93 [ 3832 | 37.71 | 37.99 | 39.15 | 38.42 | 39.15 | 37.71 | 38.30
S1 ] 3806 | 3811 | 38.26 | 38.56 | 38.01 | 38.95 | 39.15 | 38.93 | 39.15 | 38.01 | 38.50
S2 | 3377 | 3361 | 33.57 [ 33.46 | 33.39 | 33.96 | 34.62 | 34.29 | 34.62 | 33.39 | 33.83
S3 | 34.01 | 34.17 | 34.08 | 33.40 [ 34.22 | 34.32 | 34.18 | 33.92 | 34.32 | 33.40 | 34.04
S4 | 3227|3419 | 3426 | 34.49 | 34.34 | 34.39 | 34.26 | 34.02 | 34.49 | 32.27 | 34.03
H4 | 37.39 | 36.93 | 36.99 | 36.77 | 37.26 | 37.73 | 37.81 | 37.02 | 37.81 | 36.77 | 37.24
H5 | 36.79 | 37.27 | 37.10 | 37.21 | 36.72 | 36.90 | 36.45 | 37.13 | 37.27 | 36.45 | 36.95
H6 [ 37.72 | 37.80 | 36.562 | 37.28 | 37.46 | 37.62 | 36.91 | 37.84 | 37.84 | 36.52 | 37.39

F-PINT12-02 Rev.01

Dacon [nspection Technologies Co., Ltd.

www.dacon-inspection.com

Effective date:18-Jan-2019
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Indorama Petrochem Limited

D E D n Report No: 2305057 _Rev.00
TECHNOLOGY Ultrasonic Thickness Measurements (UTM)
INSPECTION REPORT
FOR

INDORAMA PETROCHEM LIMITED

ULTRASONIC THICKNESS
MEASUREMENTS (UTM)

OF

PIPE CLASS A
CAUSTIC

AT
INDORAMA PETROCHEM PLANT
MAP TA PHUT, RAYONG

24 MAY 2023

DEXON Technology Public Company Limited
www.dexon-technology.com
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Indorama Petrochem Limited

D E D I I Report No: 2305057_Rev.00

TECHNOLOGY Ultrasonic Thickness Measurements (UTM)

1. INTRODUCTION

At the request of Indorama Petrochem Limited, DEXON Technology Public Company
Limited performed External Visual Inspection (VI) and Ultrasonic Thickness
Measurement (UTM) for pipe class A line caustic. The inspection was conducted at
Indorama Petrochem Plant, Map Ta Phut in Rayong province. The inspection date was 15
May 2023.

2. INSPECTION SUMMARY

To record the actual thickness and condition of pipe class A line caustic, therefore, the VI
and UTM method were used. The inspection summary has been shown on the next page.

3. DETAILED LOGS

On the following pages inspection logs detailing the inspection findings and report logs
presenting a visualization of the inspection findings can be found.

DEXON Technology Public Company Limited
www.dexon-technology.com



Inspection Result

Equipment Details Visual Inspection (VI) Ultrasonic Thickness Measurements (UTM
No. Line no. Area Finding Nf’(l:l'l;;hk Ml;:ﬂ:;;‘ k. UTM Point Size Part Actual Thickness Direction
1 SV-30402-6"-B3X-PG BA Normal condition 3.40 1.65 1 6" Elbow 3.97 9/W
2 SV-30402-6"-B3X-PG BA Normal condition 3.40 1.65 1 6" Pipe 3.19 6/8S
3 SV-30202-42"-B7B-H BA Normal condition 19.00 16.09 1 42" Elbow 18.94 3/E
4 SV-30301-30”-B7B-H BA Normal condition 11.00 9.56 1 30" Elbow 12.73 6/8S
14 SL-50104-1.5”-B3X-ST BA Normal condition 3.68 1.80 6 1.5" Elbow 3.15 3/E
101 SV-60424-2"-B3D BA Glass of pressure guage : Damage 391 1.80 4 2" Elbow 3.15 12/N
102 SV-30435- 6"-A3D BA Normal condition 7.11 2.80 5 6" Elbow 6.26 12/N
103 SV-50105-24"-A3X BA Elbow : Process leak or seeping. 4.78 2.80 1 18" Elbow 4.47 6/8S
104 SV-160236-2"-A3D BA Normal condition 391 1.80 4 2" Elbow 3.22 12/N




Indorama Petrochem Limited

D E D I I Report No: 2305057_Rev.00

TECHNOLOGY Ultrasonic Thickness Measurements (UTM)

1 SV-30402-6"-B3X-PG

DEXON Technology Public Company Limited
www.dexon-technology.com



ULTRASONIC THICKNESS MEASUREMENT
DEXON

TECHNOLOGY

Client Name Location Inspection Date
Indorama Petrochem Limited | | Map Ta Phut, Rayong | | 24-May-23 |
Client Rep. Name Test Site Page No.
| Mr.Satetawut Chotechutipisarn | | Indorama Plant | | 1 |of | 5 |
Inspection of ltem Project No
| SV-30402-6"-B3X-PG | | 2305057 |
Extent Drawing No Visual Inspection carried out
| As mark on ISO | | SV30402BA | B Yes 0O No
Material Surface (Paint / No Paint) Nom. Thickness Temperature
| Stainless Steel | | No Paint | | 340 | [ Ambient |
Procedure No Mode (Normal / Echo-Echo) Acceptance Criteria
| P-INT-12 | | Echo-Echo | | Client Requirement |
Equipment Type / Serial Number Couplant Type Ref. Block (Serial number)
| Olympus 38DL Plus / 140818902 | | Sound safe | | Step Wedge
Probe Crystal Diameter Probe Type / Frequency Range Calibration Low / High Step
| D790-SM | | 10mm | | T/R/5 MHz | [ 50 | [ 4 | [ 10 |

Visual Inspection Observation

100% External visual inspection. Satisfactory condition.

Inspection Comment

Inspection Conclusion

The actual thickness was recorded only.

Inspection Acceptance Repair area/Defect marked on
Operator Name Date

| Mr.Sittisak Yodpech | | 24-may-23 |

Client Representative Date

| Mr.Satetawut Chotechutipisarn | | |

DEXON Technology Public Company Limited
F-PINT12-01 Rev.08 www.dexon-technology.com Effective Date: 22-Jul-2022



DEXDON

Visual Inspection Checklist For Process Piping

Severe painting damage with significant corrosion.
(painting completely 100% gone, obvious metal thinning)

Paint touch up or painting repair condition
No painting/coating as original built (stainless steel)

TECHNOLOGY
Client : Indorama Petrochem Limited Line No : SV-30402-6"-B3X-PG
Site : Indorama Plant Line Description/Service : N/A
| tion Date :  24-May-23 P&ID/Drawing No.: SV30402BA
Project No : 2305057 Piping Class: [ ] 1 [m ] 2 [m ] 4 O Other
Field Identification
| Els_le_| 2 e

. _ o AR TEE] ] ]

Category Condition =N P R o 3] Comment
E2|82(182|52|x8|x2
28|s8|lae|22|28(2&

Slight painting damage without corrosion.

(such as top coat spall off/slight rusting but primer is still intact) ]
Moderate painting damage with corrosion evidence.

(Clustered rusting metal surface with minor/ no significant metal loss) u

Painting

External Corrosion

General corrosion. O Slight [ Moderate
Localized corrosion. [ Slight [ Moderate
Pitting corrosion. O Slight [ Moderate
Galvanic corrosion. O Slight [ Moderate
Crevice corrosion. O Slight [ Moderate

Scabs corrosion(corrosion under blister coating damage)
Soil-to-Air interface corrosion.
Biological growth.

Severe
Severe
Severe
Severe

ooooo

Severe

Leak/Seeping

Process leak or seeping.

Stream tracing leak.

Thread socket leak/seeping.

Valve leak/seeping.

Clamp or weld patching Leak/seeping.
Flange leak/seeping.

Dent/Bending/Deformation.
Bulging/Sagging.

Mechanical Fretting/Rubbing surface
Damage )
Pipe thread damage
Vibration
Missing weather jacket.
Banding broken / missing.
; Bulging/Sagging.
In.sulatlonl Sealing damage.
Fire proof

Weather jacket damage/wrinkling.
Wet insulation was found under weather jacket
Corrosion Under Insulation(CUI)

Flange Connection
/Bolt&nuts

General/ localized corrosion on flange/bolt&nuts.

O Slight O Moderate O Severe
Galvanic corrosion on flange/bolt&nuts.(bi-material)
O Slight O Moderate O Severe

Lack of bolt thread engagement more than one thread.
Flange static jumper wire

Pipe alignment

Piping misalignment / Restriction
Expansion joint misalignment
Pipe jostle

Support/Hanger
(shoe ,spring,
bracing, bracket,
slide plate, roller)

Loosen/missing support.
Corrosion Under Support (CUS)
Distortion.

Broken support / Damage support.

Branch/Small bore

Excessive vibration.

pipi "9_ . Fatigue Cracking/Mechanical damage
(= 2") Jauxiliary
devices Damage of pressure gauge/ Temperature Gauge.

In-service damage

Fatigue Cracking.
Creep cracking /Brittle fracture/Freeze damage.

Oo0o0ooOo0Oo0EMEEOOOOODOOoO0OoO0oNoOoooOooOmO0O0oDOmO0OO0oO0O00NN N

EEEEOEEEECOOONEENEEEE SN IS S EEEEEOEEEENEOEEEEENEOO| O (0O |0
Oo0opooOopooopoooooooooooooooooooooooopooopopoooooEa| o |o (o

OoOooooo0O0O000O0O00O0000O000000000000OOOOOOooooooooo@o;| o (o |0
OO0O0O0OmeOO0O0O000000O000O0O00o0oOoo0o0o0O0OOOOOOoooooooo@o@o|o|(o|g
OOO0O0O0O0O0O0O0000O00O0000O000000000000OOOOOOooooooooo@o;| o |(o|(0g

Summary/ Recommendation

Normal condition

Name Mr.Sittisak Yodpec
Date: 24-May-23
Signature:
Clie
Name: Mr.Satetawut Chotechutipisarn
Date: 24-May-23
Signature:

DEXON Technology Public Company Limited

F-PINT19-01 Rev.03

www.dexon-technology.com

Effective Date: 22-Jul-2022




ULTRASONIC THICKNESS MEASUREMENT
Addition D ) Dn

Client Name Location Inspection Date

Indorama Petrochem Limited Map Ta Phut, Rayong 24-May-23

Client Rep. Name Test Site Page No.

Mr.Satetawut Chotechutipisarn Indorama Plant

Inspection of ltem Project No

SV-30402-6"-B3X-PG 2305057

Inspection Comment

DEXON Technology Public Company Limited
F-PINT12-01 Rev.08 www.dexon-technology.com Effective Date: 22-Jul-2022
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DE>XON

TECHNOLOGY

ULTRASONIC THICKNESS MEASUREMENT

TECHNICAL DATA

Design Information

Plant: Equipment Tag: Equipment Description:
Site: Indorama Plant
As mark on ISO Design Pres.: - Design Temp.: - Code: B31.3
Indorama Plant SV-30402-6"-B3X-PG
Inspection Date: 24-May-23 Operate Pres.: - Operate Temp.: - CA.: (mm) -
Year service Min. UTM date UTM date UTM date UTM date UTM date UTM date UTM date Short term Long term Short term Long term
I:l,JT-Mt Direction Size Part 1-Jun-05 Required 24-May-23 corrosion Rate | corrosion Rate | remaining life | remaining life
oin
Nom.thk (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)/yr. (mm)/yr. (yr.) (yr.)
12 3.40 1.65 4.15 0.000 0.000 No Corrosion | No Corrosion
1 3 6" Elbow 3.40 1.65 4.01 0.000 0.000 No Corrosion | No Corrosion
6 3.40 1.65 4.08 0.000 0.000 No Corrosion | No Corrosion
9 3.40 1.65 3.97 0.000 0.000 No Corrosion | No Corrosion

F-PINT12-01 Rev.08

DEXON Technology Public Company Limited
www.dexon-technology.com

Effective Date: 22-Jul-2022
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PICTURE LOG

PICTURE LOG

3 Pictures
Client Name

Location

Inspection Date

indorama Petrochem Limited

' I Asia Industrial Estate, Rayong I |_3O Jan - 18 Feb 20 ]

Client Rip. Nama

Test Sito

Page No.

Mr. Satetawut Ch.

Area FA | 6 |of 10 |

Inspection of

roject No

P1-1422C

| | 1912014 ]

3 Pictures 5
Client Name Location Date
| Indorama Petrochem Limited | [ AsiaIndustrial Estate, Rayong | 30Jan-18Feb20 |
Clignt Rop. Name Tost Site Page No.
Mr. Satetawut Ch l | Area FA I | 5 |of I 10
Ingpaction of Project No
[ P1-1422C " 1912014
P1-1422C
Findings:
Overview
Name of part:
Name plate
Findings:

F-PINT22-04 Rev.01

No visible damage was found

Name of part:

Manhole

Findings:

No visible damage was found

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

Effective Date: 18-Jan-2019

|

Name of part:

Findings:

=T ) A R AFEIT = TmaA

Foundation

No visible damage was found

Name of part:

Findings:

Foundation

Rust was found on foundation

Name of part:

Findings:

Grounding

Normal condition

Dacon Inspection Technologies Co., Ltd.

F-PINT22-04 Rev.01

www.dacon-inspection.com

Effective Date: 18-Jan-2019



PICTURE LOG

3 Pictures
Client Name Location Date
Indorama Petrochem Limited ] Asia Industrial Estate, Rayong | |_30Jan-18Feb20 |
Cliont Rep. Name BElL Site Bags No.
Mr. Satetawut Ch Il Area FA ] 7 Jof 10
Ingpaction of Project No

[

P1-1422C | 1912014 ]

l
I
|
I|
|
|

Dacon Inspection Technologies Co., Ltd.

F-PINT22-04 Rev.01 www.dacon-inspection.com

Effective Date: 18-Jan-2019

PICTURE LOG

3 Pictures i
Client Name Location Ins pection Date
Indorama Petrochem Limited | ! Asia Industrial Estate, Rayon91 | 30Jan-18Feb20 |
Clignt Rop, Name Tast 5i Page No.
Mr. Satetawut Ch ] | Area FA | 8 Jof 10
Tnepaction of Project o
| P1-1422C | [[__eiz01 J

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

F-PINT22-04 Rev.01 Effective Date: 18-Jan-2019



PENETRANT INSPECTION REPORT

DACON

Client Name Location Inspection Date
Indorama Petrochem Limited j Asia Industrial Estate, Rayong | | 30 Jan - 18 Fep 20 |
Client Rop. Name Test Sie afge No
Mr. Satetawut Ch Area FA _l [ of I 10 |
Inspection of {equipment nr} Project No

P1-1422C

| [_ 1912014 |

Color

Extent Visual Inspection camied out
Weld of Screw ] Yes [] No

Tataral Buriace Tomp Light Type

[ 304L Smooth I i Ambient | ’ Visible light |

Light intensity (lux] Light metor Brand & GIN Roporiing lavel

[ 1220 | | LM-100F/SN: AG 45800 All Relevant Indication |

Procedurs Acceptance Critorla

[ P-INT-08 | | ASME Sec.Vill |

Cloanor Panatrant Devalopor

I Magnaflux SKC-S Magnaflux SKL-SP Magnaflux SKD-S2 | Spray/Bush

Panatrant typs Panutrant remover Dwiall Tima Develop. Time

l

| Sovent

| |

15 Min. | | 20 Min ]

Visual Inspection Observation

Accepted

Optrator Name

Mr. Somsak Sr.

2-Mar-20

Client Roprasontative
Mr. Satetawut Ch. | |

F-PINT08-01 Rev.07

Dacon Inspection Technologies Co., Ltd.

www.dacon-inspection.com

Effective date: 18-Jan-2019

PENETRANT INSPECTION REPORT

Addition
Client Name Location
Indorama Petrochem Limited | |A5|a Industrial Estate, Rayong| [ 30 Jan - 18 Feb 20 [
liant Rap. Nama est Site Paj
Mr. Satetawut Ch. | [ Awara |
Inspection of {equipment nrj Projact No
P1-14228 It 1912014 |

Extant

Weld of screw |

Dacon Inspection Technologies Co., Ltd.
www.dacon-inspection.com

F-PINT08-02 Rev.05 Effective date: 18-Jan-2019
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