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TPC Development Plan Year 2024 : 5261-01016 (RY)

Calegory

Training Courses

Self-Learning :PSM Awareness fraining

Course Provider

Mandays

Number of employees

HR Dept. Mandatory [(All) AOE 8.0 20
Mandatory (All} Seli-Learning : PSM Awareness (Refresh training) (Refresh wa 3 1) AOE 14 20
Mandatory (All} Classroom : Safety Observation AOE 4.0 15

Self Learning . Safety Observation (Refresh training) (Refreshwn 3
Mandatary (All) i) ACE 0.5 20
Mandatory (All} Classroom : Basic Fire Fighting ADE 80 15
Mandatory (All} Classroom : Basic SHE far TPC HRBF 40 20
Classroom : medsuwmmauazmatinvaatunsdandu (First aid &
Mandatory (All) CPR) AOE 8.0 15
Classroom : Basic Qccupational Health and Industrial hygiene
Mandatony {All} Management AOE 8.0 15
Advance Fire Fighting $u#t 1 NRC 20
. NPC/auaudaasy
Mandatory by Special Role |, - .r dasm anesfassunsins ainlanasd 16.0 5
: NPClaanaudnasu
Mandatory by Special Role Wrmifirnlasadesauianhou anulaaady 16.0 10
Mandatory by Special Role Safety
garuaumstdiudutidypawdgifuiudusazianzizg Eaduiu) 16.0 5
SHE SHE Classroom : LOTO/LB Knowledge LOTOALB TFT 30 383
: " Permit to work TFT
SHE Classroom: E Permit {o work 8.0 283
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VCM1 Process Flow Diagram
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SHE Audit NO . 08
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44

Leader of auditor : ____ Narong

Others member : ___Safety committee

Area owner : ...Suthep Popone..............
Date of audit carrled out: 20/08/2024_

Tigle | > e e
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i |
im men S

Corrective action proposed:
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Emergency Planning & Response

Awareness & Knowledge & Workshop Scope and
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VC-DV-FI-013 {19 M-GA 1723 AB B E AR I |Tgndeuion’d
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VC-DV-F1-0132 | 9WM-GAI723AB o i /! |Faden 1
VC-DV-Fl-014 419 M-EA 1208 N / Fl Tqmaamanl o
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VC-DV-Fl-014.2 /51\1 M-EA 1208 U %
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N1ANUIN V.30

na1steyanlnuUaanfsvata1siall SDS (Safety Data Sheet)



& TPC

TH ASEAN FVE LEADER

A as a a ¢ o as
UTEN vlnﬂwmammmztmmmm 1N (NA1TW)

SUPPORTING DOCUMENT

Subject : nuifiausredaansiai v3Eh Inanarsanuazalams s1na (uvnaw) Tssnwszaag Doc No. : RY-S-EV-Z541
Revision No. : 09 | Issued Date : 9 Jan 2024 Page : -
Law related to Type Section
Material Name Chemical name CAS No. SDS Document No.
da. nia. HTM Type VCM1 | VCM2 uT PVCL5|PVCL6|PVCL7 |PVCLB|PVCL9| TPR RD Packing GA
50% SODIUM HYDROXIDE 50% SODIUM HYDROXIDE 1310-73-2 / PAIL RY-S-EV-S001 Y Y Y Y \ Y Y Y Y Y
METHANOL METHANOL 67-56-1 ! DRUM,PAIL RY-S-EV-5002 Y Y Y Y Y
AMMONIA , ANHYDROUS AMMONIA , ANHYDROUS 7664-41-7 li li TANK RY-S-EV-S003 Y
HYDROGEN PEROXIDE (H,0,) HYDROGEN PEROXIDE (H202) |7722-84-1 i ! TANK RY-S-EV-S004 Y
SULPHURIC ACID SULPHURIC ACID 7664-93-9 ! RY-S-EV-S005
R22 (HCFC-22) Chlorodifruoromethane 75-45-6 ! RY-S-EV-S006 Y Y Y
HYDROQUINONE HYDROQUINONE 123-31-9 ! BAG RY-S-EV-5007 Y
EDC (IMPORT) EDC (IMPORT) 107-06-2 ! ! BULK RY-S-EV-S008 Y Y
VINYL CHLORIDE MONOMER VINYL CHLORIDE MONOMER  |75-01-4 ! ! PIPING RY-S-EV-S009 Y Y
CHLORINE CHLORINE 7782-50-5 ! 1 Piping , RY-S-EV-S010 Y
CYL

AEROSOL MA-80-| SURFACTANT  |Mixer \ li DRUM RY-S-EV-8012 Y

- Sodium di 1-3 dimety| butyl

sulfosuccinate

- Isopropanol
FATTY ALCOHOL ETHOXYLATE FATTY ALCOHOL 68439-50-9 DRUM RY-S-EV-S013 Y
(LS-9) ETHOXYLATE
Acetic Acid Acetic Acid 64-19-7 / RY-S-EV-S015
AMMONIUM HYDROXIDE SOLUTION|AMMONIUM HYDROXIDE 1336-21-6 RY-S-EV-S016

SOLUTION
27% AMMONIUM HYDROXIDE 27% AMMONIUM HYDROXIDE |1336-21-6 TANK Y
SOLUTION SOLUTION RY-S-EV-8017
ORAFON R410A ORAFON R410A - RY-S-EV-5018 Y
catalist s090 catalist s090 - RY-S-EV-S019
LUB.OIL MOBIL DTE OIL "LIGHT Mobil DTE oil light 68649-42-3 L RY-S-EV-S020 Y Y
732"

Page 1 of 32
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NTERNAL

:2 REPCO NEX

X INDUSTRIAL SOLUTIONS

" REPORT NO.:

REPORT BY: | TITLE: VT.UTM

GENERAL INFORMATION

PLANT/UNIT No: VCM2 / Sec.400

EQUIPMENT/PIPING No: M-PP-1-HCL-14002-A1E EVC2P0-D1HCO002A1E NPSM

DESCRIPTION: From 8-HCL-15002-A1E-C To SV1430A/B

FLUID NAME: Hydrogen Chloride

DESIGN TEMP: 240 DegC DESIGN PRESSURE: 13.72 Barg CA: - mm.
OPERATING TEMP: -36/155 DegC OPERATING PRESSURE: 6.86 Barg

MATERIAL: A333-6 DEGRADATION MECHANISM: : Leak

INSULATIOM  [] Yes No SCAFFOLDING REQ: [] Yes No

DETAILS INSPECTION:

Thickness Check (UTM)
1. Pipe 3/4" SCH80 = 3.91 mm. Req = 1.80 mm. AMAMUMIEAATIAl6T TML.6 = 4.05 mm. RML. >10 year Acceptable
2. Pipe 3/4" SCH80 = 3.91 mm. Req = 1.80 mm. Aanuuudmdaiialen TML.8 = 3.95 mm. RML. >10 year Acceptable

RECOMMENDATION TO REPAIR

Field Inspection Yes

1. Run and Branch Pipe ] ] Good Condition [] Damage, (Misalignment, Mechanical Damage, Leak, other............)
2. Significant of Leakage MEIN [] Nosignificant [ |  Leakage (at Pipe line, Weldment, Valve, Flange, other.............. )
3. Pipe Support L Good Condition |:| Slightly Damage |:| Severely Damage

4, Pipe Sleeve/Wrapping _D [] Good Condition |__—| Slightly Damage |:| Severely Damage

5. Low Point Drain . |:| D Good Condition Slightly Damage |:| Severely Damage

6. Painting MEIN [] Good Condition Slightly Damage [] severely Damage

7. Insulation and Jacket Damage | [ | | [] [] No ] Yes ! sianificant of CUI

8. External Corrosion 10 [] Good Condition Slightly Damage [] severely Damage

9. Steam Piping L | ] Good Condition ] Steam Trap Passing [] steam Tracing Leak

10. Vibration 1 Nosignificant L]  Significant of Vibration

11. Hot Spots | [] 4] L No L] ves [l Pplease specify locati ..................
12. Exp. joint & Flexible hose |:| |:| Good Condition |:| Slightly Damage |:| Severely Damage

13. Spring support D . D Normal |:| Warning D Danger

Final Inspection

1.Cold Insulation after Instllation D Lﬁ] |:| Acceptable D Unacceptable

2.Hot Insulation after Instllation . D Acceptable D Unacceptable

Remark: Details inspection is refered from some portion of API570 Piping Inspection Code: Appendix D.

INSPECTION FINDING, REPORT AND RECOMMENDATION:

UTM Vent Drain

waannA1s Visual Inspection detna'leisivil

1. annsasIaday Pipe line drain wu Slightly corrosion u5tiau flange ey Mark DWG Fig. 1 Acceptable

2 laiwudayeyrauns leak at Pipe line, Weldment, Valve, Flange 6199 Acceptable

3.as7adau support atlugnnaliiia corrosion Acceptable

Inspection Comment Shop or PdM Inspection Comment
No repair
APPROVAL.:
INSPECTOR !NAME‘. Attaphol V. SIGN: Company : Repco DATE:  #HHHHH |
INSPECTION ENGINEER |NAME: Krittanant A. SIGN: Company : Repco DATE: #ﬁ###t#'
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[NTERNAL

4@ REPCO NEX
o INDUSTRIAL SOLUTIONS

e

PdM-VN-F-0006

SD TITLE :|PM-Sep-24 MN NO : 526310602420
TAG NO. M-PP-1-HCL-14002-A1E Date 3/10/2024
VT.UTM INSPECTOR :

N

>

Fig.1

O-31Y 200§ 1OH.8

Panupol P. 1"HCL 14002 A1E-A
Ekalak K.
2 2aGE l n

@ Thai Plastic and Chemicals Plc.
Inspection Section

owe

CHK.

AFPR

REV

Fig.1 AMMWLARIANULIEUE Pipe line drain Wu Slightly corrosion 1511eu flange
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Malntenance Item Overview: Tabular

A AFY E ATHTa &3S

MntPhn
[GUMPPPO14
GUMPPPO14
GUMPRPO770
{GUMPPPDOZ70
{GUMPPPO770

GUMPPPODL-T !

Maintenance kam description

M Non Inculation Metzlic Pipe
PM Mon Insulation Metalik Pipe
PH Non Insubtion Matalic Pipe
P Non Insulstion Metzlic Pipe
PM Non Insulstion Metalic Pipe

'PM Nonm Insulation Metalic Pipe

GUMPFPOD1-T PM Non Insulation Metalic Pipe

‘GUMRRPOOL-T
GUMPPPO14
GUMPPPO14

' GUMPRPO771

‘GUMPPPOTZ
GUMPRPGT71

PM Non Insulation Makk Pige
M Non Insulation Metalic Pipe
PM Non Insultion Mesbc Pipe
PM Non Insulation Matalik Plpa
P Non Insulation Metzbc Pipe
PM Non Insulabon katalbc Pipe

2 Year
2 Year
2 Year
2 Year
2 Year
2 Year
2 Year
2 Year
2 Year
2 Year
2 Year
2 Year
2 Year

-

# WPnSenulation

Gall Number Pinned Date!Due packg.

11
12

HW R W N

11
12

W N =

01.10.2025
01.10.2027
05.04.2025
05.04.2027
05.04.2029
01.07.2024

'01.07.2026

01.07.2028
01.10.2025
01.10.2027
05.04.2025
05.04.2027
05.04.2029

2y
2Y
2v
2y
2Y
2Y
2y
2v
Y
2
2y
2y
2

Cal Swatis

ScheduledDaletion flag (Mantenance Order}
ScheduledDeletion flag (Mantenance Order)
RestartHold (Mamtenance Order)
ScheduledHak {Mantenance Order)
Forther dates (simulation)

ScheduledHold (Mantenance Order)
ScheduledHold (Mantenance Order)
Further dates {ssmulation)
ScheduledDebetion fag (Mantenance Order}
ScheduledDeletion flag (Mantenance Order)
RestartHold {Mantenance Ordar)
ScheduledHold (Mantenance Order)
Further dates (stmwbtion)

ftem Equipment

72
72

1
1
1
86

EVC2PO-E1PLOOS
EVC2PO-E1PLOOS
EVC2PO-E1PLOOS
EVC2PO-E1PLOOS
EVC2PO-E1PLOOS
EVC2P0-E2PLO07
EVC2PO-E2PLO0T7
EVC2P0-£2PLO07
EVC2P0O-E3PLOOG
EVC2P0-E2PLO0G
EVC2P0-E3PLO0G

1 EVC2PO-E3PLOOG

EVC2PO-E3PLOOG

'Deserption of Technical Objact
1-PL-15904-A
1-PL-15004-A
1-PL-15904-A
1-PL-15904-A
1-PL-15994-A
2:PL-15901-A2-C
2-PL-15901-A2C
2-PL-15901-A2C
3-PL-15904
3-PL-15904
3.PL-15904
3-PL-15504
3-PL-15904
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INTERNAL HS-F-8012-001
‘ s1tUMsasIINTeNNLaanduaunLIva Period of Inspection ; December 2024

AasurEn Tnanarddnuaziaiisae anfia By: RPL Operation/Safety

TPC Interconnecting Pipeline to PTT BTF:

\ PIL

v,
= '--1_

1 6VC705A2A
4 4ED701A2A
| 4CN404A4K

PTTARZ)
el 6-VCM-10001-BB-2A
| 4-EDC-11001-AA-2A
™y w8 oo
ARIOA oo || & COUPANY, RINTEX
o, L. [} -3
s scanic fure: MR i
91,8 _— H 3
SHTHETES
L} e ':ﬁ‘ COLTBAT) 4 S -
a8 EAT ; WD -7} TN CONST, ﬁ Reies oK = 0% Note:
i b = 6 | Ok | 0% OK - anwulnd
7 | ok | 0% NO - aglugnmwihge
- et SRR 0 STEE IS =
cnp, LD | [_8_]_ Ok | 0% |
[ Brss 9 K | 0%
, | Il e = —
5§ = : a | ok | 0%
i :]| 1 b | OK | 0%
B e ok [ o% |
RC C OK 0%
e = | BT $ A o
§§ | %‘m‘“” ' AR [ ok o |
! e ] OK | 0% Gas detector Model : CART-P-DIOV ID No. 254995

RPL Operation Department Rayong Pipeline Co., Ltd. [RPL]
Tel.: 038-937-034 lof2 1st FL. Admin Building, RIL Industrial Estate



INTERNAL HS-F-8012-001
‘ 5189UANIRSAGTIANMNLAaafuaurUDVa Period of Inspection : December 2024

Aavus N Inanarddnuazinidsnie arfa By: RPL Operation/Safety

Summary:
\[e} Group ; IEAT [-10 : Descripton
1 |nguvianusnandmrilsdiu (6"VCM, 4"EDC, 4"EDC aawiuidad Dinudedenansznusiavuvianudalanu
Vapor Return) OK 0K 0K
2 |nguvianugindnsuviuuiu (6-VCM-10001-BB-2A, anwAufilng liwufedonansenusanuviazusouudu
4-EDC-11001-AA-2A) oK OK oK oK
3 [Tmsedshesasiuvianad TPC (WUSHN Glow) anmwAudnd linudedenansznusaunviazudouudu
OK
4 [9mA533 Vent Sleeve Pipe Under Ground anwAuUng lalwudvdenansznusaailnsal
OK OK

Note: OK - anwilné ‘Lidemansevusanisiadeuvia, NO - fidefimlndiarasdenanssnusanisidouvia
I-1A (auuvinusEnN TPC), I-1 (auu I-1), IEAT (duznvaniinonu MTP IEAT), I-10 (MNYUaNNNLILAA 363), -6 (Rack Glow wuauu I-6), TPC (Rack TPC), Glow (Rack Glow 219 MTP IEAT)

Action ltem
nanus1IUInnIIa TR Vent Sleeve Pipe Under Ground 6iINUMLIT 4 auu -1 ¥afneniuazuiiv ensansiainesagay anaduidamdsannisioduymigReasie

RPL Operation Department Rayong Pipeline Co., Ltd. [RPL]
Tel.: 038-937-034 lof2 1st FL. Admin Building, RIL Industrial Estate
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o A e n
Anuanisdans=yuluganidu Usss1l 2567
. Plan A, . fi.n. e, A, .. n.A. a.n. n.o. a.n. na. 6.0, W
v/ viud R
actual | t]213]al o2 3lal]a]3alcf23]ala]z]3fafr]2]3|a)e|2|3aft]2]3f{afr{zf{3|afr|2f3]ajefz[{3faf1]2]3]4] smnammmadouinion
VEML 5 [P0 vt Ranfral b avwne a (s2du?)
Actual |
1 Salw
vCM2 i L i D
Actual
ur 1 Plan i
Actual
pvCL 1 Plan At lndimdatful b
Actual
pVC2 y  [Pao apnfidalw it a1 |f
Actual 4 0¢ R LM
P vdinla 1]
TPR 3 an gt Yui p
Actual
RD win |Plan wiia i [oA
Y JActual
N wdau |Plan wnifia Gt oA
Maintenance
VU Actual
S wian [Plan winfia B TP Dy
Logistics
AW |Actual i
ra adnliaiod odr
WHTPC/TPR | W00 0
o JActual
St i wiha |Plan apninpg oA
ore operation
P M fActual
P dafar fav
Admin who [P u
YU [Actual
wdau |Plan A B C D
A
Q 9 fActual
utau |Plan
Rescue
W JActual
Plan
iz AN Tl
ouHunndun: wdau |Flan i “'f" é i Gupverlad il {Naeht Bhif) NN EYS N 3
nanafiu (Night Shift) | 9w [actual | I e
Plan wowmg - A/BC/D winoiia nediviinasdlaininn vuvuauafait 1]
. Actual srdunsdamaugmdu laun siul siiu2 uat ssdul Juivumiuneu 15-Dec-23
B ol ocay)
fa
Prepared by : et 1% 4L /(;\;
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it e e

sUTBOUMITaNIT Ut RMAY

1.¢he 2.t 3. Huivhmsdioussiumg
l pEn 17901455003 I ‘ mIeia VCM2 N | @ﬁqmuu 2567
4.nm 5. oot 6. thziamuaamgmsciaand
| 11:00 - 1118 W, o _1 | VCM2 Plant ! Flexible CI2 cylinder leak
7. szduATHUITVBAMEMT O] 8. fifyrimaszFumgdilzanam 9. g']'l':r"anu'iui’.llﬁﬂlnq
-7.1:9711;1llhu'uu cmc: ' OPsSC: muﬁ:w’if 151 ( Shift sup.)
PSC:
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INTERN w:) TREC i mavawdnussndfos aiin e . @) T'Eg

Rt s e R
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it mnadsziuin $ifa @) ‘THE DEVES INSURANCE PUBLIC COMPANY LIMITED

97 az 99 mAmsmnmlsziude owiswAuiuna 97,99 Deves Insurance Building, Ratchadamnoen klang Avenue,
lm I‘Jﬂ. WULTS IR (VMTIEUAT NTAMH 10200 Borwomnnives, Phranakom, Bangkok 10200
Ths. 6 2080 1599 mwaIu 1291 Tnsans : 0 2280 0399 ‘Tel : 0 2080 1599 Hotline : 1291 Fax : 0 2280 0399
INSURANCE www.deves.co.th www.deves.co.th

wedlosaam sl aiiianniaing 017sTn047s

CERTIFICATE OF INSURANCE
No. 20237008

We, The Deves Insurance Public Company Limited, would like to grant the certificate to the
Insured as name below for Combined General Liability Insurance Policy as per following
details:-

Type :  COMBINED GENERAL LIABILITY INSURANCE

Name Insured : Thai Plastic & Chemicals Co., Ltd.

Policy Period - From: 15t November 2023 at 00.00 hours local standard time
To: 30% .April 2025 at 24.00 hours local standard time

Coverage . Legal liability for damages and costs and expenses in respect of loss
or damage to third party liability property or injury to third parties
including jetty/berth and safe berth liability operations and financial
loss and excess employer’s liability and auto liability in accordance
with the law of any country.

Limit of Liability : USD 5,000,000.- [Five Million] any one occurrence and in the
aggregate.

All other terms and conditions subject to Policy No. 00/2023-PL016520-NPL

Issued at Bangkok this 2"¢ November 2023
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THAI PLASTIC AND CHEMICALS PUBLIC COMPANY LIMITED
Action Plan Activities

ACTION PLAN NO./Title : Hearing Conservation Program Y2024
Target: Performance Indicator : % Progess

Time :Jan'24 - Dec' 24
s Responsible 2024
No. Activi 2
o stavity Function/Person Jan | Feb | Mar| Apr |May| Jun| Jul | Aug| Sep| Oct | Nov| Dec
1 Ufiiduaznuvnumulaunauazaaenssunisliassnsaysndnsleiu Plan
Actual
uUTINtaYaLiasiu
2 - HanIasIATRsEuANGNR ey daunds 5 1 (Y2020-Y2024) Plan |
- NAN15AIAFNTTAMNAT ledunasniingu daunads 5 1 (Y2020-Y2024) Actual
Javimsiiouaauwiinau Plan
3 = ) . . I%
- vipnsUsediuau Health Risk Assessment (HRA) warvua Similar Exposure Group (SEG) Actual
ssiiunisdudadnouazivwnitayanlaannnmnaie Plan =
- asafessdudueiisaniinau (Personal sampling) draesasindiunaudneassy (Noise
. Actual
4 |dosimeter) Y2024
- aaiasyeuld e TuRuilfiideu (Area sampling) shawdasialiunaudas (Sound level Plan
meter) Y2024 Actual = |
5  |famsuazAnausubifuniineuiuiasenis Hlan
Actual
L . - Plan =
6 |eemuuazamasauglasaidiAainy Noise control
a Actual —
aTadussan N lafuuainiinouluiasenis Y2024 Plan
7 |iestainanisanasussaniwnislédu Baseline Wuniswdemdinuiiavn Standard threshold Actual
shift
= et Plan
8 |devinsmeuasiluanissniiuinsenise
Actual
9 |saaunaniseiuiasenis aarfuiuis Plan
Actual [ 1]
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Step 8. Emergency response and rescus team drill
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LaNAISUNL ; ArRENNNTINAANgSN Incident Free Turnaround VCM1 1l 2015

Incident-free turnaround and debottleneckin
Based on personal injuries and chemical spills which were happened during turnaround period 2012-
2014 at VCMI plant, the result is shown in Figure 2. Thus, relevant accident cases analyzed by incident map.
For instance, contractor falling from the scaffolding platform, EDC leaking from its tank, may seriously cause
fire. The impact is briefly shown in Figure 3.

No. of cases Injury
> |Minor W Major
4
3
2 4 =
3
1
P jEbais Year
2012 2013 2014 2

Figure 2 Accident record duringVCMI plant turnaround

Incident Map

Figure 3 Incident map of VCM1 plant

In order to prevent incident TPC launched “Incident-free turnaround and debottlenecking” which is
dominated by tumnaround committee. In focusing, the three period of turnaround which are pre-turnaround,
during tumaround and post turnaround shown in Figure 4.
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Figure 4 Concept of implementation

In pre-turnaround peried, VCM tumaround working team summarized lesson leamed from previous
turnaround and workshop with all team. They also developed job package for high risk job included lifting
HCL column interchanger, lifting OC reactor, replacing cracker, install recycle gas compressor, replacing
HCL column, lifting refrigerator and applied Super Job Safety Analysis for all Jobs.

Do, Pre Turnaround

Develop Job package for 6 High risk Jobs

1. Lifling HCL cotumn interchanger 4. Install recycle gas compressor 5o _‘.-."_"".‘
5. Replacing HCL column — "
6. Lifting Refrigerator @.C‘ ™

QA

2. Lifting OC reactor
3. Replacing Cracker

Figure 5 Develop Job Package
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Training program, we conducted training special course i.e., KYT, safety observation, permit to work,
JSA, safety orientation & regulation Super Safe Work Practices and Pre-start up safety review to 300 persons
and 2,800 persons from TPC employees and contractor workers.

Training Program

PR (FNTAP IPISTEONGIPARE O Qe Finlshed siik wecial traming group 1.8 by SHE team
obsenation, permil  to  work.  JSA,  ERSRATC LU

LOTOILB'CSE/PSSR  and  ofc. (300
persans)

Finished SHE orientation & regulation treinng
group | 60 by SHE team (15 Dac 2014 - 31 Lan 2015)
(100% Particpation)

ey~ e
L e ]

Figure 6 Training program

During turnaround, TPC have been taking more effort to prevent incident with routine safety activities
and innovative safety activities are as follow;

- Routine safety talk & communication KPIs status by visual board

- Daily health check up

- Onsite KYT & JSA talk

- Safety promotion and KPs visual board celebrate success

- Safety Audit & Line walk

- Daily safety meeting

- Safety pause, if there are lifesaving rules deviations

- Emergency response and rescue team drill

- Pre - Start up Safety Review
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Highlight activities in during turnaround period,

During Turnaround [JESE=eN
= 7
Daily Actlwtles Safety Talk with contractor m

P L

Daily Activities : Health Check up

Communication KPls status by visual board

Body tempernture ond Blood pressure
{High risk job}
Alechol test: 100 % contractor
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Safety Promotion s prs st gosd
visuasl board

Daily Promotion for Free Incident Level 1 up

15 Days Promotion for achieve KPIs of Free Incident Tumaround
~ Daily promotion for Safety Man

- PPE @
- Follow JSA and safety rules —
- Good house keeping elc... 2

= —
KPls visual board and celebrate success

Daily Promotion for Free Daily promotion for Safely
Incident level 1 up

15 and 30 Days Promotion for
Man

achieve KPIs of Free Incidenl

Do During Turnaround mm";g s
= ” =4 "tg::n
Dally Activities : Safety Audit & Line walk St

97 % Participation .

90 % Participation
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Do During Tu

Safety Pause

Safety pause :if there are lifesaving rules deviations @ X

Work at height e
Pause = 18 lmes 22 L
H s 0t b

Conlined Space

Enuy
Pauge = § times

Example
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Pre — Start up Safety Review : PSSR
PSSR divided into 4 steps

1. Installation completion & After mechanical complalian
2. Pre-Enerpzahon

- 3. Pre Commssionag

- 4 Final PSSR

w Before (ntroduce etectncal energy
Q Before test run f leak lest aquipment

& Belore nroduce Hydmearbon H
-

PSSR Audi‘t at field

< G| During Turnaround m& =3

rm-.

Y.J__?.E“‘A'

, All steps done by Mulli-

Discipline team

Figure 7 Highlight activities

debottlenecking 2015 get lower significantly. The result is shown in
implementation is shown in Figure 9.

Result

No, of cases

Communication KPIs status by visual board i
— .
" 3
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_— x 1
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uhlasndaaidvenuds B2/83 fu wysmauw il daaada 2
1
o
L]
1case of Minar  ;
~ Accident : Sub- ©
L confraclorwasmtby 3
£~ | guidefandizola :
Grinder during suppoirt 2
Fi- culting 3
— °

Figure 8 Result

As implementation result, the number of accident case by contractors in VCMI turnaround and

Figure 8 and Incident map after

Injury
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IFR : Injury Fraquancy Rate
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243 Year
——

28
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1SR : Injury Severity Rato
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Accident Map (After)

1 case of Minor Accident : Sub-contractor was hit by guide
handle of a grinder during support cutting

Figure 9 Incident map after implementation
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INTERNAL
wuuWasu PRE-STARTUP SAFETY REVIEW CHECKLIST

Plant /Unit/Area

Equipment /Facility

Project /MOC Number
JalszavFraInal frunlag

PRE-STARTUP SAFETY REVIEW CHECKLIST

SECTION | . TECHNOLOGY

Ay

By

Process Design Basis

masdiifuatos MSDS)
goznmun diquidgassete)
s chigh and tow limits)
quingil chigh and low limits)
Level (high and low limits)
nyzuunAEniolfAinmani
Ao Alifalseae

Process description
adifugaga

Material & energy balance

Change of design (MOC)
Chemical material matrix CMM)

Equipment Design Bass

sumaavinsuazqunzal

uuuRu@ur Blue print file)

P&ID

Electrical drawing

Equipment arrangement drawing
Equipment calculations
Equipment specifications

Relief device calculations
Interlock classification
Instrument calibrations

Electrical test report

Communicated
Documented to employees
(YesNoNA) (Yes/INoNA)
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Documented Communicated to
employee Project Flles
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SECTION | : TECHNOLOGY (Continued)

By Equipment Design Bases confinued) Updated, Documented & Filed
Documented Communicated to
employee Project Files
(YesNo/NA) (Yes/NoNA,)

Loglc and interlock diagram

Vent system design

Purchase order

DCS

DCS backup system

ASPEN, PI, or Exaquantum

C) Hazards
1 Chemical Hazards

Flammability

Corosivity

Toxicity

Irritant

Highly reactive

Biological

Chemical interaction matrix (CIVh

2 Equipment Hazards

Electrical classification

Radioactive

Noise

Stored energy

Thermal exposure
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SECTION | : TECHNOLOGY (Continued)

3 Physical Environment
Lighting
Access
Emergency escape
Clearances
Bumping pinch-points msnszunniunesym

Footing nimsizam
Guard rails marfumn)

Hazardous area separation
Equipment labeling

Bleed, drain, vent

Waste disposal

Equipment guards

Fire extinguisher

Spill control kit

SECTION Il: PROCESS HAZARDS ANALYSIS

Required

(YesNoy
PHA Report

Project s MOC /Number:

Adequate or Safe
(YesNoNA)

Complete & Recommendations
Documented Resolved
YesNo) (YesiNo)

Risk Assessment

Consequence analysis

PROCEDURES
(classified as category ‘A- item)

A,  Operating
Initial Start-up
Normal Start-up:Shutdown
Emergency shut-down
Emergency operations
Standard operating conditions
Consequence of deviation
Control for loss of containment
Over-exposure of personnel actions

Precautions to prevent exposure
Normal operation

Updated/Developed

communicated to employee
(YesNoNA)

List Procedure Nos,
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PROCEDURES (Continued;

By Maintenance
Rotating equipment
Safety interlock function check
Relief device testing
Electrical
Instrument
Corrosion monitoring
Pressure vessel inspection
Expansion jolnt inspection
Fire protection equipment tests
Overspeed andor overload device tests
Lifting device
Storage tank inspection

C, Laboratory
Sampling
Methods
LIMS

SECTION lll: TRAINING

(classified as category ‘A-item)
Operation

YesNoNA)
Process overview

Updated:Developed
(YesNoNA)
Train ualified and Documented
Maint. Confractor Others
(if required)
YoaNoNA) (YesNoNA) (YesNoNA)

Safety & health hazards

Operating procedures

Safe practices (PPE)

Emergency procedures

Rescue procedure
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SECTION IV:EQUIPMENT INTEGRITY

Checkout Baseline
Complete Data
& Documented Dacumented
YesiNoNA) Yes/NoNA)
Hydrotest equipment
Leak checks
Instrument callbrated
Loop alarm checks
Loop interlock checks
Electrical systems megged
Electrical continuity check
Equipment rotation check
DCS configuration
Safety interlocks tested
Fuse and overloads
Circuit breakers tested
Relief devices tested
Multiple way valve porting verified
Pressure vessels inspected
Emergency shutdown devices
Electrical Grounding/Bonding
Protective relays coordination
Valves inspection and function test
Lifting devices load tested
Electrical functions check
Torquing/bolt tensioning
Spare parts identified & ordered
parts not inuse identified

SECTION V: QUALITY ASSURANCE

Checked
and
Documented
YesiNoNA)
Equipment installed per design
Materials of construction per design
Equipment pressure and temperature ratings per design
Gaskets installed per design
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1. Scope and Field of Application

1.1 Scope

This standard provides information to help operational management implement procedures to conirol the
hazards associated with chemical processing to levels that are consistent with the Organization’s
Commitment to Safety, lealth, and the Environment (SHE). The procedures are intended to protect
personnel from serious injury and prevent significant environmental harm, property damage, and business
lasses in support of the principles outlined in SHE Standard on “Safety and Health Principles”

The task of process safety (PSM) impl tatian.is complex because it crosses over many
functional arcas of a business’s organization, i|1c|udin!,re;\x' development  (R&D), engineering,
manufacturing, construction, maintenance, training, and {{m\ﬂz n integrated, systematic appronch to
implementing process safety elements across these busi ctiohs in a consistent manner is important to
manage changes and sustain strong PSM-related perfopofa =

=
This standard docs not supersedc any govurnmcu&lnu
inay imposc requirements not reflected in this alw,

5. Sites should be aware that local regulations

1.2 Field of application

Sce Sections 1 and 4 of the Standavd on ‘@\ 1’;& ocol”,
f -

f the sites, Fnginecring, and the corporate SHE Group in
sential features of PSM as described herein,

This standard describes the responsihHiti

implementing the applicable prinw
N

12.1  Special c(.nuidcmuo%x

Warchouscs are a good cxample of where a PSM program, within the framework of this standerd, may be
specifically tailored to a storage application. For example, an extensive process safety information (PSI) is
nat expected for a warehousc, nor are process and instrument diagrams (P&LD), vessel calculations, or
process limits. TTowever, important PT° (Process Technology) and other PSM clements for a warehousce
include the following:

o Hazards of materials (including physical propertics and health hazurds, incompatibilities, and by-
products generated under fire conditions)

o Facility and storage design basis (e.g., siting considerations, commodity classification, special
separation and storage configuration, powered ventilation system, and storage height)

o Equipment design basis (c.g., fire detection and alarm, sprinkler density, water supply basis,
drainage capacity, and commodity classification)

o Emergency planning and response (e.g., spill response, loss scenarios, and pre-incident plans)

o Mechanical integrity (c.g.. fire detection and suppression systems, refrigeration, fire walls, floor
condition, and roof integrity)

Extending this approach, many of the PSM principles and some of the esscntial featurcs should be applied.
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Laboratories and pilet planis

This standard is not intended to be directly applied to either control or rescarch laboratories that handle
small quantitics of hazardous meterials or to small-scale R&D pilot planis. Large-scale pilot plant
operations (sometimes called “small [ots” manufacluring facilities) that may be involved in commercial new

product manufuctluring shall comply with the applicable appendices of this SHE Standard.

Nonindustrial, nonmanufacturing facilities

This standard is not intended to be directly applied to nonindustrial, nc g commercial service
or support types of facilities (e.g., oftice complexes, kitchens, i ucku? room facilities that may use small,

natural-gas-fired heaters/boilers or similar equipment for l¢atii er). Sites should apply the essential
elements of PSM and good engineering practices that arc a Qp%} for these situations,

Iighly toxic matcrials —

%

Sites that handle highly toxic matcrials, as definedi; shall comply with the mondatory requirements of that
standard in addition (o thase of this standacd.

VB

2. References @
1

[nternational Qrganization for Slandarc}@ E] 9000 standards and guidclines
NFPA Fire Protection Systems Inspectian, Iy) and Maintenance Manual (IT&M), 3rd Edition

NFPA |5, Water Spray Fixed Systems ==

NFPA 16, Deluge Foam-Water Syt l/c? Systems and Foam-Water Spray Syslems

NFPA 25, Inspection, Tesling, %{cnnncu of Water-Based Fire Protection systems

NFPA 30, Flammable and C ;u}h%b' iquids Code

Americon Institute of Chempical Bgineers (AIChE)

AICKE Center for L‘ilct:licls%s Safety (CCPS) Technical Guidance and Publications

USA-OSHA 29 CFR 1910.119 Process Safety Management of Highly [nzardous Chemicals

American Petroleum Institute (API)

Process Safety Manngement Training Courses

Process Safety Management Auditing

Process Technology Codes and Standards Matrices,

Process Safety [nformation Corporate Standard (SH&R-8-PS-81-01)

Process Hazard Analysis Corporate Standard (SH&LE-P-PS-81-02)

Lock out / Tag out Corporate Standard (SH&E-S-PS-53-01)

Line Break Corporate Standard (SH&E-S-PS-51-01)

Confinc Space Entry Corporate Standard (SH&E-S-PS-14-01)

Hot Work Corporate Standard (SH&E-$-PS-38-01)

Safe Work Permil Corporate Standard (SH&E-S-PS-66-01)

Management of change (MOC) Technology f Facilitics Corporate Standard (SH&E-S8-PS-54-01)

Pre Start-up Safety Review (PSSR) Corporatc Standard (SH&E-S-PS-03-01)

Incident Investigation Corporate Standard (SH&E-S-PS-46-01)

Operation Discipline Corporate Guidelines (SH&E-G-PS-24-01)

Salcty, [lealth, and Environmental (SHIE) First-Party Auditing Corporate Standard (SH&E-S-PS-99-01)
Safety, [Iealth, and Environmental (SIE) Second-Party Auditing Corporate Standard (SH&E-S-PS-99-02)
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3. Management Responsibilities
Line management in businesses, regions, and functions has the responsibility to implement (his standard.
3.1 Business Platforms

‘The operations function has the responsibility to lead and manage process safety activities. The technology
function and site leadership have the responsibility to assign adequate resources (o PSM. The aperations

function should also work to integrate other parallel site-basgd risk management initiatives (c.g., the fire
safety progeam into PSM systems and processes to the extent.
3.1.1 Managing Director/ Depuly Managing Director >

ﬂgﬁﬁisum proper resources are commitied to
nd

mitment.

The Managing Director/ Deputy Managing Director
o Demonstrale overal] management leadershi
«  Designatc 2 PSM competency leader.
o Audit site PSM programs. x
s Provide technical PSM assistance to sites.

s Coordinate information exchange ‘\W 5.

«  Coordinate transfer of PSM res ibilities helween organizations.

o Asscss hazards (ie., lligh Hyfard Fiocess (HLP) / Low Hazard Operations (L1Os)) to properly
structure the PSM program. ‘_/r

o Fulfill Responsible Care” compjiiiments, if any.

«  Help ensure that adwn:a%liuu is paid to PSM during activities (e.g., forming joint ventures,
making acquisitions, €@t pperations/toll manufacturing, mathballing processes, and process
phase-out). ‘.\

Demonstrate overall mx%ﬁ t lendership and commitment

Management leadership and commilment are basic and essential to successful management of process
snfety. Effcctive management leadership shall include the following uctivities:

o Establish PSM palicies and guidelines (hat focus on helping to ensure that each site has nn effective
PSM program for both HHPs and LHOs.

n  Commil resources to implement PSM policies and guidclines and to susiain continuous
improvement of process safety.

= Establish clear accountability for performance against specific process safcty goals and/or
abjectives,

o Verify (via measurement) the degree of compliance with established PSM palicies and puidelines
and implement approprinte corrective actions.

n  Participate personally in activities that visibly demonstrate o commitment to PSM.

Designate a Site P'SM competeney lender (or Site PSM Coordinator)

Liach site shall designatc a Site PSM Competency Leader. The PSM Competency leader’s dutics shall
include the following:

s Assist line managers in fulfilling their stated PSM responsibilitics in accordunce with Section 3.
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Corporate Management system

s Monitor operating unit PSM programs through reviews of pracess hazards studies, serious incident
and other reports, and auditing site compliance.

o Coordinate exchanges among sites, of pertinent process safety information (c.g., process hazards
analyses [PHAs]), serious incident investigations, and non-company oceurrences).

o Assist sites with limited technical resources in process hazards review (PHR) programs, special
hazards cvaluations, and incident investigations.

o Help ensure that adequatc altention is paid 10 PSM during such activities as ucquisitions,
mothballing, and process phase-out.

a  Scrve on the corporale PSM Leadership Team (PSMLT).

o Participate in pre-start-up safety reviews of new major units or major modifications of cxisting
units.

= Sel up und help ensurec that adequate auditing resour

identified and appropriate PSM audits
are completed, with follow-up according to PSM A@ n.

Audit sitc PSM programs

While responsibility for site PSM rests with site ma
the technology function, shall audit sitc programs
quality,

=3
spikntzthrough the operations function assisted by
he ﬁujlsur\: they ave complete, current, and of good

An appropriate format for management audi
Safely Information bases, PlIAs, operati
programs, critical interlock test procedurpl
and records generated in the normal ¢

ay-tiplude in-depth review of randomly sclected Process
sdyres, quality assurance programs, mechanical integrity
cords, personnel training records, and other documents
ss safely program administration. This review should be
augmented by field observations to physical conditions, operalor and maintenance competence,
conlral room operation, and similar munifestations of PSM. These valuations shall be made by or for the
presidents with technically quulil'%@ﬁ'smncc to help ensure an accurate Assessment.

Provide technical PSM assistin
While many sites have ll@ul resources to cary out PSM programs, some sites may not have the
technical skills to achieve al hents of the program. PHA facilitation, facility sitting analyses, incident
investigation matcrial engincering analysis, and resolution of technical questions raised in PHAs are
examples of when off=sitc technical assistunce may be necessary.

Site management should encourage sites (o seek assistance when appropriate and should promote exchanges
of pertinent process hazards information among sites and with other sites. Sources of tec ical assist
include the site PSM competency leader, the cngineering capital coordinator’s offiee, other siles,
Engineering, and corporate consultanis

oe

Coordinate information exclhiange

Gach site should establish procedures to appropriately disseminate information among plants within the site
us well as to other sites. This information should include relevant process safety information that may result
in risk reduction or prevention at other sites (e.g., serious incident reports or summaries of key learnings,
PHAs with results applicable clsewhere, and PSM element practices and procedures). One means of sharing
PHA learnings with others is by making the repart an engincering aceession report.

Coordinate transfer of PSM responsibilities

Last review: December IS,EOIS
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I PR . .
Where (wo or more sites are involved in a product line (e.g., manufacturer and distributor or supplicr and
consumer), each should share responsibility for PSM. While one site (usually the producer) may possess
most of the process know-how, the other site is responsible for making relevant process safely information
available and for properly process | Is. This responsibility should be documented through
protocols among sites, delincating the nature of the process, known and suspected hazards, contact for
process hazards information exchange, and PSM programs.

Where process-manufacturing responsibility is transferred from one site ta another or to another company, a
protocol should be established for the transfer of process safety information and responsibility for PSM to
the organization assuming control. This protacol should include all pertinent Process Safety Information as
well as a cutofT date beyond which state-of-the-art information can no longer be expected from the

transfening site. \f
_Q
—

Consequence analyses shall be carried out to pmpcyl@' iy processes as HHPs or LHOs.

Agyess hazards

Evaluate and apply PSM during changes in s_iﬁQ%cra ons
T:;—: 3 )
‘The following gui are d 1 1o focis te attention on PSM during business-related decisions
and activilies that may result in suhslm:l‘\c chaypes to site manufacturing operations and processes (c.g.,
forming joint ventures, ;mquif.-ilinnsrﬁ;i\iwlﬁ transactions, contact operations/tolling, mothballing
ou )/;

processes, und process operations pha y

alﬁ facturing

u  Caontract operations/toll

Chemical operations involvi gi}kn{}r’f i1s substances arc at times contracted out to external organizations.
Dedicated contractors (coptraci srations tha(, under terms of the confract or agreement, are opcrated
solely for the compuny) slial eg.rc the goal of achicving the same safety priority that company has in its
operations. Where 1HPs or CHEs are involved, canlractors should establish and follow PSM procedures
and practices that provide protection equivalent to that provided company employces doing similar work.

Audils of contractors® and contracted organizations' activities shall be conducted.
o Mothballing processes
Mothballing of process equipment that has handled hazardous substances offers many

opportunitics for knowingly and unknowingly compromising the hanical integrity of the process
facilities.

Priot to mothballing, 8 PHA shall be conducted to address the following areas, as appropriate:

Preparing equipment for mothballing (decommissioning)
Moniloring cquipment in a mothballed state

Preparing equipment for return to active service (recommissioning)
Inspecting equipment prior to returning (a service

Preparing equipment for dismantling andfor removal (D&R)

00000
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The PHA shall, in addition to the above, address all elements of PSM with emphasis on the parts of each
element that are to be applied and implemented prior to and during the mothballed condition.

This mandatory requirement applies to significant segments of processes thut are mothballed. Mandatory
requirements for safety studies for small D&R activities (e.g., removing a single piece of equipment or
other minor changes) should be adapted to the hazard(s) involved. A PHA is not o mandatory requirement
for small management-of-change activitics involving D&R.

@«  Process phase-out

Pracesses nearing the cnd of their commercial life are potentially susceptible fo operation for some time
without strong technical support. IT force reductions are i that involve transfer of experienced
management, operators, or mechanics, loss of process safef o can be a conscquence.

1

\

iE it must help ensure that knowledgeable
t.al] apptopriate PSM activities are carried out until

To protect against degradation of process safety, site
personnel are retained throughout the phase-out and
the process is fully terminated.

A shutdown procedure, analogous Lo start-up pre res Commonly developed for new facilities, should be
developed to provide adequate attention to alfofteuirique conditions that may develop during the phasc-

out (e.g., equi ination, invﬁpimring and disposal, and customer service during the

transition to new suppliers).
Rosponsibilities of site nmnugcmﬂ\us\ﬁﬂ include the following:

3.1.2 Site management

_—

@L—r&hip and commitment.
mployee involvement.

iovernance Committee,

= Decmonstrate manag
s Provide for and engour
s Designate a Site P!

D trate t lendership and commitment

Management leadership and commitment arc basic and essential lo successful site PSM. Effective
managemen( leadership shall include the following activities:

= Establish site PSM policies and guidelines for both LIEIPs and LHOs consistent willr this standard
and with any site PSM policics.

n  Commit resources lo implement site PSM policies and guidelines and to sustuin continuous
improvement of process safcty.

o Bstablish clear nccountability for performance against specific site process safely goals and/or
objectives and periodically review key PSM-related leading indicator and performance metrics,

«  Verify (vin measurement) the degree of compliance with established site PSM policies and
guidelines and implement appropriate corrective actions.

o Participate personally in activities that visibly demonstrate a commitment to process safely.

o Listablish and admini site syst (o achieve and maintain a high degrec of aperational
discipline.

Provide for and encourage employee involvement
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 Corporate Managem_elnt system

Effective PSM relics on bath the individual and collective efforts of everyone involved in managing process
safety. Recognizing thut employees are uniquely knowledgeable about the pracess and arc “key managers”
of process salcly (often the only “managers™ immediately available), it is important that sile management
provide for and encourage a broad spectrum of employee involvement in the design, implementation, and
ongoing operation of the site>s PSM program. Some examples involving employees include the following:

o Membership on Site PSM Governance Committecs or subcommiltees

n  Participation in PHA tcams

s Participation in incident investigation teams

o Participation in pre-start-up reviews

u Conducting equipment tests and inspections

»  Writing and/or reviewing operating and maintenance pragedu

= Participation in development of training procedures 1 1S

o Participation in process safety audits
Within cnch element of PSM, sites shall solicil, oy 1o
employees regarding idcas for improving and strength (Vuﬁ

1g basis, participation and input from
sites"SM programs and systems.

Note:; Sites with collective bargaining agents (
oppropriate human resource contacts to assess wid, lo

methods. %,__

Designate n site PSM Goverunnce comy 6:_:5
PN

Sites handling hazardous materials or pperating hazardous processes shall establish a PSM subcommittec as

part of the site’s Safety and &cupnti%&ﬁlh Committce. The following activitics shall be the primary

responsibilities of this subcommi\%
o Document each proc oveT by this standard as either an HHP or an LHO.

+  Develop, document, issieand update sitc PSM guidelines for each clement of process safety
consistent with Ih%\iygunl guidance of this standard.

a  Provide training for nesw-Site employees and refresher training for existing site employces who are
involved in managing process safety; such training must address the principles and essential
features of PSM.

s Audit the line organization for compliance with site PSM guidelines and safety guardian committee
guidelines or standards for highly toxic materials. Analyze audit results and prepare appropriate
reports o site management, acknowledging strengths and recommending upgrades and corrective
actions, where appropriate.

o Provide site coordination for PSM, particularly where different business sectors arc present.

s Network with other siles to cffectively share and leverage PSM cxpertise and knowledge.

o Mainlain an cffeclive manag L of cl c—personnel process relating to PSM committee
membership, activitics, roles, and responsibilitics.

should review employee participation plans with
ect any bargaining obligutions for participation

3.2 Competency System Owner - PSM
The Competency System Owner - PSM shall be responsible for the following: -

«  Chairing the corporate PSM Corporate Governance Team
& Facilitating process safety technology leadership teams and the Highly Toxic Material Safety
Guacdian Leadership Team
»  Publishing and maintaining corporate PSM standards and guidelines
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o Conducting qualily assurance (QA) assessments of sites PSM programs on an ongoing basis

«  Providing consulting services to sites/Company

o Providing training in the principles and essential features of PSM

o Providing PSM auditor training and maintaining a list of qualified PSM lead audilors

= In concert with business unit's / region PSM competency leaders, collecting and analyzing internal
and external PSM metrics for trends, key learnings, and appropriate corrective actions

s Communicaling such learnings to sites

o Maintaining content and structure of the global PSM intranct wehsite

3.3 Engineering

shall provide leadership for the
n of new or modified facilities, with

On projects or other work for which it is responsible, Engineeri
fucorporatian of process salely concepts in the design and Gon
invatvement and patticipution by the operating unit. /

Specific responsibilitics shall include the following: <n\ =
=
»  Participate in the preparation of the PSI/pack & with primary emphasis on the process und
equipment design bases.
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