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Facebook : SCGC

Website SCGC :  https://www.scgchemicals.com/th/publications/magazine

Website Lﬁaueqmu : https://www.community.or.th/

Website SCG share point : https://web.microsoftstream.com/
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SCG CONFIDENTIAL
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Organization

Safety Management and SD
Department Manager

K. Vatanyoo P.

K. Natthapong T.

Safety engineer

K. Apirak K.

Safety
Management Sec.
Manager
Safety Supervisor
K. Kongjuk K.

Safety Officer

K. Apinan M. K, Kriangkrai S K, ThammachartR.
MMA 1 MMA 2 ccs

CONFIDENTIAL Do Not Distribute

Safety Support

Permanence contactor

K’Niti B.

Safety RMT branch
MMA

Direkrut T.

Environmental
Management Sec.
Manager

K. Benjamas W.

Environmental
Engineer

K. Athip S.

Environmental Support

Permanence contactor

JOINT VENTURE BETWEEN:
MITSUBISHI CHEMICAL CORPORATION
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Fresh man Management

Document No. SE-P-0007
Scope : New comer and inexperience ( 0-6 month and 6 months — 2 years )

Target group : TMMA Employees , permanence contractor and temporary contactor



Classification of service years Use the color bar to indicate the Experian of the employee

Red bar
Working period < 6 months, it is strictly forbidden to perform high-risk work as specified in the procedure.

Yellow bar
Working period > 6 months - 2 years Able to perform high-risk work, but must be closely supervised by supervisors

No color bar

Working period > 2 years and able to do high-risk work alone
Example



Working period < 6 months, it is strictly forbidden to perform high-risk work as specified in the procedure.

Example 11 High Consequence Risk Work in SCG Chemicals

Confine Space Entry LOTO LINE Break
Work at High/Fall Protection) Critical Lifting Work
Scaffolding Hot Work
Excavations Radiological

Working on Live Electrical Circuit High Pressure Water Jet Cleaning
Diving

Production -MMA

Items | High Consequence Risk Work |Risk or Hazard
1 Cleaning the cooling sieve injury
2 Fill chemical Leakage
3 Scoop scum D-4135 Chemical splash to worker
4 Scoop scum D-4125 Chemical splash to worker
5 Prepare inhibitor Chemical splash to worker
6 Switch pump Electric shock
7 S/D and S/U all unit. Mis-operation

8 |Line break Chemical splash to worker




Yellow bar
Working period > 6 months - 2 years Able to perform high-risk works, but must be closely supervised by supervisors

11 High Consequence Risk Work in SCG Chemicals
Confine Space Entry LOTO LINE Break
Work at High/Fall Protection) Critical Lifting Work
Scaffolding Hot Work
Excavations Radiological
Working on Live Electrical Circuit High Pressure Water Jet Cleaning
Diving

Production - MMA
Itzm High Consequence Risk Work Risk or Hazard
1 |S/D and S/U all unit Mis-operation
2 | Package isolate s Mis-operation
5 Line break Chemical splash to worker




Evaluation form
Working period < 6 months

uuulsziudruarnulaaaduaasnwiineiu agsAalscan

O RITRFITRN

wrziansulsziv WY laisinu

ngeulaaasuiauiia 'l

Working period > 6 months - 2 years

vuuilszsiudruariulaaasuaaswiineiu assAadscan

ALY

PUTEI MU oo e e N EUFIAR

gl uianuassfumumiadlasunauminavinmalssdusfuminidiaigouasy 2 1 Teavinedasming v luasneg dosalali

22iansulsriiv WU L
ngaulaaasuianain il

1 |nnundnnissuanuilaande 9 aia (9 safety principles) auvi'lalszaa'lalifluacinod

2 [wuuagishla 9 ngAvinddise euissamaladifluacinod

1 [wumdnnisdrusnudaansiy 9 ua (9 safety principles) auii'lesyneluifiuaciied

2 [wruuaziainla 9 ngvindiia eunsynalaiiuained

3 |vuuazidnla nganudraadasdiuyanauazad Tuluii sy wfu Wisiusasvituey W®am uazfinng
Aninsiseardinaaniainisvingu

3 [wnuuazinla nganulaansadiuyarauazad luiuiisenu wiu lisusasvituea: Wdam uazinis
Antinsdszandinaanainisvinu

4 |nuuazinla Weduiheviw theday ihatdy wasdudnralduaulaaaseAusEvaaliluiud
Tsoonu wdu ihaviuguuns, thativdulylsailnsal PPE, ihasyde forkift, hafaudussnaannaisiad

4 [vnuuaznla eduihavion thadiau ihafedu uasdydnwalduaulaaadunusEndalilunun
Tso9u iy thavihuguyns, ihedulvldalnsal PPE, ihasedo forkift, halfauduasaannaisiad

Hlusiu

5 |nnuuasidnlaiaidunisideualnsalilasduduasnagiuyana (PPE) AusIuLasianiIgnunuisn
Anualu

6 |[wnuuarhlaiflfisdaiamaanidu vy fano alerm wsiazilszinn, nsuIome, ITIUNAT
Uaaadn

1ilusiu

5  |nnuuaziinlaisddunistduadnsalilasdiuduesadiuyana (PPE) WUFIULALANILIUTILZEN
Avualu

6 [wuwazhlaifdfifidaiiamnaniiu iy duana alerm waarlssian, Asuaane, IATIUNAN
Uaandt

7 [nuuaiinlainisnanuaiifinisaliviviadu

PRy e = %
7 nunasainlaiinisnanualifnaisaiviviady

wadnssuesuaulaaafu

wadinssueuaNNlaansu

8 [wruuazinlaignnlfiifouduadaciia, Le3acding wiaadnsain lalunislfiideu

8 |dftidieung, syifiaudruamnuilaaasiaatiivasudiu

9 |nnuuastnlaiinisufiifnudusnsedfivitAaidasiununilficiag

9 |fivisusdndsdiuanuiaandin

10 [dffifenung,seidiausrumnudaaniaativasugiu

10 [ laAmduduaaunisdfitouiisdaciudnzuay attvasudiIuLazgnsag

11 |fvisusdndsiunnudaansie

P =

11 |fienuinhlatiusaunisufiiioueuiszylu procedure atinvgnsiag

12 [ihlaiAmdudusaunisfiifiviuiisasiufaay at1vasudiunazgneag

12 |sunsafiuvduanafiansasiiadulunsasdunaunisiniu uay muueniasnisilasiuduana'le’

13 [fanuiinladusaunisdfiiforuauiszuly procedure atitagnsiag

13 [Lieafinnsdhilungsyifauanuilaaasiainaaanun

14 |ansafivvduenaiianaasiieduluwsasdunaunisyinnuy uag Avusunasnisilasiuduesia'le’

15 [hiveafinnsihilungsyidauamnulaassiainaianul

gqUnamuaNuiuagrioduinan

uannarinisEnunslsLiu
1. davrunsdseiiusunganulaansiaidly 100% (kuta 1-7 s3udu 7 24a)
2. siavrnunsUsziiuduwadinssudrumnulaaadasiuduacioian 100% (Kuda 8-15 siuduatinoiay 8 ua)

NANTFIAANAANTIULALATTUMBALFUAINARA AT L LIANTININYIUA LN Y
'LﬁwL:ﬁ‘ﬂoLﬂutj@uamsﬂwmuuazmmﬂaamﬁu'uaovﬁummma'LﬁmmLﬁuﬁowm"aﬂiuﬁmhm’u

audla sfalseidiu

FURUSHUU e
avdiarBusasnsissiiu

(...
[oRTIRVIIN]

( WAnMswrundutlal)
Junsusasnanisiseidu .

fsnaauaNuiuL Ao duTEy2

unaninavinisEunslsydy :
1. dassnunsdssiiudunganudaansdanill 100% (kuda 1-7 s3udu 7 2da)
2. siavrunsdssiiudunafinssusnuanulaasdunuduatioian 100% (kutda 8-13 suduatiivian 6 ua)

mnmsﬁgmmwnﬁnssuuaxmsﬁummmﬁummmaamszummﬁ'mﬁmvmwuﬁnn‘%ﬁw
dwandeflugauanisvinnunazanulaaedauaseBuanualianuiudeidadssifiuanesu

avZiarfiseifiu

Fuililsnfiu

avdiarFusasnisuseidiu

GILLUUI
Jurisusasnanisissidiu



Evaluation form

Temporary contactor

wuuilsziudruanudaaasadinusuassAalilsean anegeu 6 hau

WU, .. L BEVGURAG. ..

yivdutinuasdgshiavan lasunauminavinnslsduggsAaiiangauasy 6 wWau Taavinedasng v luwhziasie desaluil

zan1susuiv W ‘laipinuy
ngaMulaaaduinailll

1 assAafumnuuaziinlaidavimiuasnannissnumiuilaassie 9 oa (9 safety principles) aui Letlsznierliidluading

2 agshafunnuuaziznla 9 agiinsddia muiyssnaladifluacined

3 AgsAasunnuuaznlangmulaanfediuyaaauasagluRuilssny i Bisusasiueg darm uaslinsdaiasnlszamaaania
N5ty

4 agsAiannuuazianla aganulaaadalunstudouwivue madudadsiaviasauminnduiiaanaaanarisaindaud, nsidanu
wagiuiaansaiusEvaimvue lisaninunvalnsaidunde

5 ggshanmuuazignla davwilduassdv i iuawdaawianiafinstuan, vumnamsed, udaning, unsasiinm,
uguyvduantuidivualy uwnadalulssnuian bilasuaugne, viuhansuasiaiasduinllsulssymuluanssnunswdn

6 assAannuuazidila nganulaasdatumshuanaanluusasaun luaygnalunmimindun-aaniseu uasnganulaandaly

uhfiunszinunisndn i daefiluayanalilfiGen, wiasdia LﬂiaﬁnsnaLLawaﬂnsm"Lvlﬂmaomumsmnaamwuaummammnasmu
AsamAEnw, viialnsalinatviAnsznalwenen wihlunssinunskén leun naasaragl Tnsdwvidada uvd Wuda uazduq

7 Agsfianmnuuazianla eduihaviog ihadau theldy uasdydnraliuanulaaasoiusEnaaliluiui a0 i thoviwguums,

ihatvdulwldainsal PPE, ihasyys Forkift, ihawsauduanaannsisiedl dlusu

8 ggsAannuuazinlaimdunisldnuainsaiilasiususneduyana (PPE) Rugruuasiawiznuiusimivualv

9 assiannuuazuinlaisdfiifdafiavnanidutiuduanaalerm waagilszian, nsudme, Innunwanilaaasia

10 agsAannuwazinlaignisnanuaiiinnsaiiiiadu

wadnssueuaNlaaasiy

11 assAannuuazinlaisnslfiifonudueiaciia, insaving wiaadnsalnlalunsfiiciou 1 edaadas, sanle, 195U, 48

12 agsiannuuazinlaifdfifidarsiaciia, in3asdinsuiaglnsain ladnudfitlywi wiasavaaniirgeiaciia, iw3avdns wiaaunsal

13 assiannuuaziinlaisnslfidinudusisiafiniietiasdununidfitac

14 agsiannuuaziinlaisasfifinudiasasvinoiuuuigs wianuisdasduiunduaimaluiundfitouuasau

15 gasAauhnufansusiuanulaasduluativfuassinaua

16 agsiaufiiieung,seifsusiuanulaansdaatnsudiy

17 _agsAafishuninlunisdfudpanwwiedannisvinnuliidaaasia

18 agshadfifamudunaunsvinnuatvdaaadawsaszuy JSA (luatined

19 agsAasnulaailnsal PPE Mifiviuasaaanainsilfifiou

20 agshafiiduadridsnuanuiaande

fqnamuanuiunasgiuieyn

s = d
ANUAALUUIUY

uannarin1saIuNsUsTEY
1. sasrunsdsafiudungainudaandavialy 100% (kuza 1-10 sIudy 10 %a)
2. siagsnunsuseiiudunafnssusnuanulaaadanuduatiian 70% (Wuda 11-20 nyuduatiedan 7 da)




SWP standard

: Permit to work

Caught by

Machine

Isolation

LOTOILB : Hot work

INTERNAL Do Not Distribute Thai MMA Co.,Ltd



Safe Work Operation : Permit to work / Hot work

> Work Permit standard (PTW)

> Hot work permit standard (HW)

SE-P-0002 PTW std. SE-P-0014 HW std.
T e i e
Plant
Caught by Isolation
Machine
LOTO/LB weszumsheuinelifaniaunsslseniglil

Hot Work Procedure (SE-P-0014-007)
Hﬁﬁ?jﬁuﬂﬂiﬂﬁﬁgm"ﬂﬂﬂﬁﬁﬂﬂu {Permit to work)
(SE-P-0002-0013)

INTERNAL Do Not Distribute Thai MMA Co.,Ltd



Safe Work Operation : Permit to work / Hot work form

SCG PTW form (6 step) JSA form Hot work class | checklist

.l b S f d E . I A I . uuuWasususasnsfiiGamuranivua wing@manans : SD-SF-F-0033
1 JSA ;
(Job Safety and Environmental Analysis ) nstladuilasdugntiviana oty -
— Juvulaou : 1/10/2020
= P q o X . 001 Hot Work - Safe Work Certificate;
mMsivinuiasulaansauazdswindan (Job Safety and Environmental Analysis: JSA) (¢ )
1 winsani Jsa o oo 2E Work Permit No. - tanaralsznay Work Permit No. :
W amuilfaon gauit 1 : msueayanavineu
2. pshiam i i (Job Safety and nalysis: JSA)
[E— a P FR— faguaayane (Permit Requester) : Wiee : w3
2 6.1 anadaumnasnisihe
HHE g s|g|% noanduanas 2 =|3 uandoanas wnesn (Safety Leac) ot : r
@iy 5|25 " é 22|22 & o 2 & o " r—
" g|g|g| muandwnmaiuantng | 8\E 2 S qessusn/aion I Buamu/aliig | asondesadtusnmeiao Oowdan 0w 0 nuda 0 owdug () :
G 1 W 3 &|5[Ee Aol s i it " alifme N
B B EHE analaFunnmsviey HEHEH alatuanmsien aou | liesy | iduatas . a—
ElElE HEEH HEB " :
Blg)2 HHEHE HHHE oo
szt o
Huhsedatn HihsyiaW
O dfua1e (Ground Floor) O fuuubifdaodauuiu O dhuuuiidasdauuiu
it 2 nsas i Wi ¢ a)
HansINAAY nsalllinunisasIaday
SWNsAIAFaY i
W | bk A (ssumuar = 1ms)
idas
‘m 1l : uaany ¥enna5m5 LOTO/LB
N ‘0 ‘o‘“\ 2. LifiiaadelWvzasshyMlusaividmue Hudeiu s duwenu wiaudeaiviaatvlle
GG ASP 3. amamavhifimnih mamn wamsuigodausaunnnudanlldoadnsallngidos
0“ s 300 4. adaod; i Fusasmsamasn i 1y anmnsant=’ wo‘“
oﬁ\“\ ‘“o“ 5 PY— - W \3
v .
GO“\ 6. \iaaSamazqinalsnay fusasmsasadas ‘0‘“\ ‘
‘ 7. msdddunadandaenih yaviv- o ca\e fiu 2 wes
o
5. insaniiana JsA 4. HamARUATMANGRIBDY ISA s doUgIARsuY W Safety Lead P Z - \‘\
odo___ (e afo___ (dvaowem - ermit Requester) i uaanen oot linsodgamanams | 8. dfud1g wia duuu'l Ge wu flaiafiu 15 Lbs,
T om ol
it 5, SCG - e Verfr) Class ABC, Fire Rat e*' Lanaanw uaviobinunang
P ——————
i p 9. it Dol _ w0 Maelfifouuasdustotaand it yiaaduie
= ” = ” . - e 15 Lbs, Class ABC, Fire Rating 64208 wi2inaninfusasmsamasn i uazdolaimunany
mMsissinuiasulaaasuuazdswiasdan (Job Safety and Environmental Analysis: JSA)
_ 10. srfuaudat @3usasmsanaaninuazdslivuaay
2 sau (Job Safety and Analysis: JSA) Huaayqna Hayldmihou ua Safety Lead
51 a . s a « 11. Gaderdulvasuf 4 duannnasgin
o i Auuay i ISA Wiaia 5) o i g (i JSA Wnia 5)
o AWt 5) o 154 12 5) 12. nulgs dastdn Ausd i
o i = JSA Vintia 5) o i JSA Wtia 5)
o as " J5A Wt 5) o as < A2 5) 13. aunsalil 1AAa (PPE) AsUE: W
a i 5) a Ny ssavna ) - - -
o — 14. n i W uazuaail afiaaun-aan
R o (Safety Lead) 15. #fiihsziotyl (Fire Watch)
nuanduavasiunautunnifianu 2|2|3|2| 5 wansenw/dunno/aifivg E “g ‘E|  sume vaswansvu/uano/adfvn aildvn 15.1 nsdl guane wia duuubifdadavududacdigiinsgiolvl 1 sunis
EIEE HanaleFumnmsvie S Aanatefuanmsvinan Analdsunmaion A
HEEHE HEER 15.2 sl funuihaodlauuiudaefigidnseiold 2 saumio
HE HEH A
15.3 daguihseTolu dagiihsrToln
d1wil 3 : msFusasmsAidamdaniiua
susaomsamaaauming widar sanu
avila fudt:_ aufla
i - Permit R
6 siamrnau 154 asuruihnhauRauEe Tudud 6.1-6.2 7. e AsuATmAsUf I ANATATS ISA nhen inmsson e Ao gIA insut 1 Safety Lead (Safety Lead) (Huaauaa - Permit Requester)
(Safety Lead) jaayae - Permit Requester) W fuyaauana “‘ﬂ\‘N"i-‘“"m“"“ﬂﬂ‘m“m“"“; Janowe 1. mdlflnemsana "k vnlfisew didudaslfifousasaananans Deviation form
ot e P —— - - ) , )
g i D hign 3 -approve ez Work Permit
BT £} P i ol 4 - sviasietnl (Tnsidasiotul)
[ S = ndonganudaiianudiialivials:motildanasauudbinuasiatriviaanusauandoia i Tanmsihsvioat 130 114t
N S— o anduihsrie Auganinihszse amagauian
) S — e i JE
K - [ naEuihsyT Auaamaihsyle anadgauian
B o nadudhsdo dugamssyio amasauion
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Common SCG PTW form

6 steps execution flow of SCG PTW form

1. Permit issues

2. Permit Approve
3. Field Approve

4. PTW Monitoring and

suspension

5. Extension

6. Closing

INTERNAL Do Not D



Level of PTW approvers : Monomer

Monomer plant - Permit to work approve table (Normal & Turnaround) @4UNA3§IU PTW New Version

tlszinnaas work

Monomer-1

Monomer-2

1QS-MMA (Lab)
(Run work ﬁ CCR)

Product Loading
(Run work 7 CCR)

Technique Bld. & Contractor
Village (Run work 7 CCR)

TMMA-AMTEC Office
(Run work fignuiiaéin)

Cold work

Permit Verifier

F/M_Monomer PD

F/M_Monomer PD

F/M_IQS / Tech IQS

Tech. Product Loading

MT Planer/FM
(Cross Section)

Fl Tech/SHE Officer
(Cross Section)

Permit Approver F/M_Monomer PD F/M_Monomer PD 1QS Manager/1QS Eng. Product Loading Mgr. MTN Mgr. FI/SHE Mgr.
MT PI FM FI Tech/SHE Offi
Field Verifier F/O_Monomer PD F/O_Monomer PD F/M_IQS Tech. Product Loading aner/. L/ . cer
(Cross Section) (Cross Section)
Co-signer F/M_Monomer F/M_Monomer PD F/M_Monomer PD AMTEC-K'Noppadon
HW Class Il

Permit Verifier

F/M_Monomer PD

F/M_Monomer PD

F/M_IQS / Tech 1QS

Tech. Product Loading

MT Planer/FM
(Cross Section)

Fl Tech/SHE Officer
(Cross Section)

Permit Approver PD Monomer Sect. Mgr. PD Monomer Sect. Mgr. IQS Manager/1QS Eng. Product Loading Mgr. MTN Mgr. FI/SHE Mgr.
MTN PI FM Fl Tech/SHE Offi
Field Verifier F/O_Monomer PD F/O_Monomer PD F/M_lQS Tech. Product Loading aner./ =iy ] icer
(Cross Section) (Cross Section)
Co-signer F/M_Monomer PD F/M_Monomer PD F/M_Monomer PD AMTEC-K'Noppadon

HW Class | / CSE

Permit Verifier

F/M_Monomer PD

F/M_Monomer PD

F/M_IQS / Tech IQS

Tech. Product Loading

MT Planer/FM
(Cross Section)

Fl Tech/SHE Officer
(Cross Section)

1. Monomer PD Dept. Mgr.

1. Monomer PD Dept. Mgr.

1. Monomer PD Dept. Mgr.

1. Monomer PD Dept.

1. Monomer PD Dept.

1.Manufacturing Div.

3.0nly CSE : Add qualified

3.0nly CSE : Add qualified
person during TA/SD

Permit Approver 2.Manufacturing Div. Mgr. |2.Manufacturing Div. Mgr. |[2.Manufacturing Div. Mgr Mer. Mer. Mgr
) g Div. ier- < g DIv. IgT- 1< g DIv. igT- 2.Manufacturing Div. Mgr. |2.Manufacturing Div. Mgr. Br-
1.F/M_Monomer PD 1.F/M_Monomer PD
2.5/S 2.5/S FI/SHE Mgr.
Field Verifier / / F/M_IQS Product Loading Mgr. MTN Mgr. / BT

(Cross Section)

person during TA/SD
I Co-signer

F/M_Monomer PD

F/M_Monomer PD

F/M_Monomer PD

AMTEC-K'Noppadon




Level of PTW approvers : Acrylic

CCS Permit to work approve table (Normal & Shutdown) @433 §1U PTW New Version

J1utuiias Lab

FnuaLzau NUNAAUNSUIUNER ISBL | 91U litAenAunszuiunda OSBL Admin CCS Area 900/2u Waste CCS Plant a4
(9ruiALnAY Lab)
KLU 2D Work Production Wuiaansa/auruneauaa én Admin PDS 1QS-CCS
Cold work
Permit Verifier F/M_CCS PD F/M_CCS PD F/M_day time #9057;;/ :“:7fnc§;§l:";?_:‘:::’a$::i"g FM Lab
Permit Approver F/M_CCS PD F/M_CCS PD Engineer day time F/M_CCS PDS FM Lab
Field Verifier Leader F/O_CCS PD Leader Rear FO F/M_day time Leader F/O_PDS Leader F/O Lab
Co-signer - - F/M_CCS PD F/M_CCS PD F/M_CCS PD
HW Class II
Permit Verifier F/M_CCS PD F/M_CCS PD F/M_day time #90:76;/ :“:7:::;:;";:’:_:‘:::’a:’i::'"g FM Lab
Permit Approver CCS PD Sect. Mgr. F/M_CCS PD Engineer day time CCS PD Sect. Mgr. CCS PD Sect. Mer.

PD CCS Dept. Mgr.

Field Verifier Leader F/O_CCS PD Leader Rear F/O F/M_day time Leader F/O_PDS Leader F/O Lab
Co-signer - - F/M_CCS PD F/M_CCS PD F/M_CCS PD
HW Class | / CSE
Permit Verifier F/M_CCS PD F/M_CCS PD F/M_day time 08 Ll e 519 ORIy el FM Lab

#700 : F/M PDS wazv1u Loading

1. PD CCS Dept. Mgr.

1. PD CCS Dept. Mgr.

1. PD CCS Dept. Mgr.

1. PD CCS Dept. Mgr.

1. PD CCS Dept. Mgr.

Permit Approver
PP 2.Manufacturing Div. Mgr. 2.Manufacturing Div. Mgr. 2.Manufacturing Div. Mgr. 2.Manufacturing Div. Mgr. 2.Manufacturing Div. Mgr.
1. F/M_CCS PD 1. F/M_CCS PD 1. FM Lab
1 jfi — — F/M_day time F/M_PDS
Held Verifier 2.0nly CSE : qualified person 2.0nly CSE : qualified person T ™_ 2.0nly CSE : qualified person
- F/M_CCS PD F/M_CCS PD F/M_CCS PD

I Co-signer -

TT1arn WhnviA LU, LU




SCG PTW Form : Step 1

Step 1: Permit to Work Request

®* Permit Requester preparation data and related document to issue PTW to approver

CoOMPaNY...cmninnennennmems
Permit to Work Form

- !

™
i Cold work

{Hot work class Il

Hot work class |

Permit Number

Confined Space Work

1 Permit to Work Requisition by Permit Requester
Duration of Permit
1.1 Permit Requester (Full Name

Start Time :
(Write in block letter)

Phone/Radic Frequency

Date of PermittoWeork __ /[

Finish Time
Company Section

1.2 Scope of work

Equipment Number

Main Machine or Equipment

Location of Work

Business Partner Company
1 Safety Lead (Full Name)

(Write in block letter)

Number of Workers

1.4 Supporting Documents

Attached Documents lob Safety Analysis (JSA)

List of Tools/Equipment to be Used (If Any)

Safe Work Certificate
1Work at Height Work

| -
1Hot wark Confined Space Work
|Diving Work

} Lifting Work Vehicle Entry Work
1 10thers
2 Chemicals remain in the production process

Chemical Name

Excavation Work

Radiation Work

Worker Name List Safety Data Sheet (SDS) (If Any)

Plot plan (If Any) Others

Work to High Pressure System Work

Live Electrical Work

ii Irrelevant

2 Personal Protective Equipment

-

!Eye and Face Protection (ldentify).... s

i Hand Protection {Identify).....coommmmmimnmm.

Head and Scalp Protection (Identify)....ccom e cesseenanens i iHearing Protection (Identify).......ccceevinericinnn.
2  Bomplete inspected and measures for applying for work permits. (Name)

[Write in block letter)

Respiratory Protection (Identify).....cvimn.,
iBodw,r Protection (Identify)... e e

{FOOt Protaction (JAEMHFY). e e eeeeeeeeeeeeesseseeeeseeees eeeeeossmmssssessssessssenee
Height and Access Protection (Identify)... e

jD‘thers (IAEN T cemrrensirersivanisssnmssssssen s snsssnsirsmns s srsnss sessem s ssnass s ss srsass sessan e

(Supervisor of Permit Requester)

1 gl wviviA Lo, L

Permit
Requestor

Super visor
of Requestor



SCG PTW Form: Step 2 & 3

Step 2: Permit Initial Approval
® Permit Verifier do initial verify PTW form, JSA and related document and sent all data to Permit approver before initial approve

2 Permit Initial Approval by Permit Verifier)

I “'\Simple Lock Mo. I Mornitor Gas & Condition

Complex Lock Box NO. ..., " Mornitor 02/LEL Before Entry

" Closed pit, trough, pit ! Mornitor O2/LEL EVery....... Hr.

.| plocking the gutters ‘Mornitor Other Chemical Every....... Hr.

. |Bypassing Equipment/System | 1Chemical Name . TV e

Inform Affected Area |
I Identification Containment of Energy (Electrical Water,Pra
! Environmental Compliance

verified in Field by Area Owner Every............. Hr.
,l\.ferl'fiecl in Field by Permit Requester Every............. Hr.
Werified in Field by Safety Lead Every.....uuw. HIL

Prepared Area Comeplete and Safe
1 Construct Fencing and Barricades Area

| have assigned the necessary safety measures. It is safe to carry out the work as defined above and the permit information has been explained to all workers involved.

Sign {write in block letter) Permit Verifier ! ! Time
Recomendation (Addition) Permit Permit Permit Co-
In case there are affected area, operating have to be approved by affected area owner (Co-Signing) Verifier Approver Signer
Sign (Write in block letter) Permit Co-Signer / / Time
Recomendation [Addition)
| have verified the above information and ensured that the necessary safety measures have been taken.
Sign {write in block letter) Permit Approver / / Time
Remark : Hot work class | in Hazardouse area and Confined Space Work must be approved by department manager Recomendation (Additicon)
Step 3: On Field Permit verify
by Permit Requester, Safety Leader, Field Verifier(Field Operator)
3 On Field Permit Verify by Permit Requester/Safety Lead/Field Verifier
3.11 performed according to the safety measuress and ready to work Permit safety P it
ermi
3.2 | ensure that safety measures follow through on the Permit to Work and 55L certificate using a JSA worksheet (JSA) to implement the safest way to complete the job Requestor Lead Verifier
3.3 | have inform the safety procedure to all workers involved to Comply with all safety measures.

(Write in block letter)

Sign (Write in block letter) Sign (Write in block letter) Sign
Permit Requestor Safety Lead Field Verifier

/ / Time : / / Time

1nal MMA O, LTA




SCG PTW Form: Step 4

Step 4 : Safe work monitoring

¢ Safe work monitoring by field verifier(Field operator), and permit suspension(Re-approve) in case of risk founded

4 Safe Work Monitoring by Field Verifier

In case of start job after 1 hour later rest time must be inspected gas before work @
%02, %LEL chemical,

Position Parameter Before an Operation 1 2 3 a4 5 6 7 8 | etc. condition check by
Gas field operator

%% Oxygen
% Flammable tester
gas

Gas Tester -
Chemical

Inspection time

Verifier (Name)

The inspection of work conditions is in accordance with the measures set forth during the operation. including checking after rest time
Verified By Timing 1 2 3 4 5 6
Time Inspection of workin
Field verifier - P 9
Sign (block letter) condition by period time
Time

Pemit Requester -
Sign (block letter)

Time

Safety Lead

Sign (block letter)

Cause of Permit Suspend

1 {Du ring any emergency situation i E 'Workers stoppad working before completion (=1 Hr.) Unless Regular Braak 1st 2nd Re-approval process
r 2 |Changing worker or responsible person ‘ ? ‘ Failing to comply the safety measures Cause incase of found some
5.3 | Failing to comply with any of the safety measures EB. Drain-purge rrom a distance of 11 meters Time change or risk

4 Working over the scope of a permit ‘ Safet',f lead was not in the working area Sign || condition during
i 5 :Safetg'r measures was edited i : Others working
“Permit Revalidation 1st 2nd
' | Cause of permit suspend has been corrected [!Others Time
Supplementar\r Safety Measures (If Any) Safety Lead (Sign)

[ ‘ [ |Other5 Pemit Requester (Sign)
" Field Verifier (Sign)

Thai MMA Co.,Ltd




SCG PTW Form: Step 5 & 6

Step 5 : Permit Extension

Permit Permit
| Requesto Approver

Safety Permit

Lead Verifier
Step 6 : Permit Closing
6 Permit Closing (Section 6: Permit Requester/Safety Lead/Field Verifier)
‘ Daily Close Job Waork Done [ Stored wastes in a storage facility {If Any) “':::::]Veriﬁed According to Return to an Operation (RTO) {IF Any)
|  |House Keeping Completion i‘u’eriﬁc.atiun of Implementation were done iCanceIIed T oI a T T T |.
Sign (Write in block Ietter] ! ! Sign "{"‘.III‘:'i'l'te in block letter) !_ ] Sign {Write in block letter) I[ Safety Permit Permit
Safety Lead Permit Requester Field Verifier Lead  Requestor verifier
Manuscript : Tag at Operating Area Copy 1: Security Guard Controller Entrance to, and Exit from the Process Area Copy 2 : Stored in Central Control Room (CCR)

INTERNAL Do Mot Distribute

Thai MMA Co.,Ltd



SCG: JSA Form-page 1

R ; SD-SF-F-0013-001
Job Safety and Environmental Analysis: JSA Can expansion to many
1. Worker Qualification Name : Department : Company : Work Permit No. : pages due to step of work or
Description : L ion of Work Site :
Job Descriptio ocation of Work Site complex of work.
2. Job Safety and Environmental Analysis (JSA) : JSA Analyst Fill In With the Correct Details Completely
Procedures Potential Hazards Cause of Potential Hazards 6.1 Field Verication of

22 g % gE £ Control Measures Control Measure

£l E| o 2l el 8 £ to Reduce or Eliminate Risk of (Safety Lead)

<< g g 82| S| E| Impact/Hazard/Accident That sl o :

No. |5 g < B £ Job St =0|8| % 2 ,F\)A Occur During Work $| 5| |Cause of Impact/Hazard/Accident That Environmental

= == equence ot Job Steps R ERE ay Deeur buring Wor < 3/ 8| S| May Occur During Work Description Impacts/Hazard/Accident That  |comper| i

L 2= 2l oW gle Description Sl Bl 5l3 May Occur During Work Missing | irrelevant

S| S| @ 523 s al olgl e y g ed

R 22282 5285

oAl S| T|C|lw alal-|&

Permit Requestor or
JSA responsible
person

3. Person Responsible for JSA Analysis 4. Person Responsible for JSA Verification In case control measures incomplete, safety lead have
Sign (JSA Analyst) Sign (Permit Requester) to consult with permit requester in order to adjust the
Date _ /____ / ___ Time__ :_ Date /[ Time__ :_ measures that able to comply.




SCG: JSA Form-page 2

Job Safety and Environmental Analysis: JSA

SD-SF-F-0013-001

5. Job Safety and Environmental Analysis (JSA) : Fill In With More Details After Inspect Hazards at the Work Site With Permit Requester, Field Verifier, And Safety Lead Together At the Same Time.

5.1 Inspect Hazards at the Entrance and Exit Areas

O Safe Entrance and Exit Areas (Do Not Detect Hazards According to the Checklist Be|

5.2 Inspect Hazards at the Working Area

O Safe Working Area (Do Not Detect Hazards According to the Checklist Below)

O Restricted/Narrow Area, Have To Climb Through/Go Under a Tube or Tool (Assess Hazards and Control Measures In the JSA Topic 5) O Narrow Area, Have to Stoop/Face Upward/Lay Down During the Job (Assess Hazards and Control Measures In the JSA Topic 5)
O Might Hooked/Hitted By Machine Around the Area (Assess Hazards and Control Measures In the JSA Topic 5) O Might Hooked/Hitted By Machine Around the Area (Assess Hazards and Control Measures In the JSA Topic 5)
O Risk of Slipping On an Oil Spill Around the Area (Assess Hazards and Control Measures In the JSA Topic 5) O Risk of Slipping On an Oil Spill Around the Area (Assess Hazards and Control Measures In the JSA Topic 5)
O Risk of Heat/Cold Leak From the Pipe and Tool Around the Area (Assess Hazards and Control Measures In the JSA Topic 5) O Risk of Heat/Cold Leak From the Pipe and Tool Around the Area (Assess Hazards and Control Measures In the JSA Topic 5)
O Pile of Material or Barrior is on the Area, Have To Step Over a Pool/Hold/Gutter (Assess Hazards and Control Measures In the JSA Topic 5) O Objects From a High Place Fall Into a Crash (Assess Hazards and Control Measures In the JSA Topic 5)
Procedures Potential Hazards Cause of Potential Hazards 6.1 Field Verication of
o § Control Measure
ol 2 o & - Control Measures (Safety Lead)
AR |2 £ Y 4 g h S to Reduce or Eliminate Risk of
= Impact/Hazard/Accident That IS i
o] .
No. Process Steps e g 215 § E/Ia Oceur During Work w| S| 2|Cause of Impact/Hazard/Accident That Environmental
P S| 2lgl € 4 Du .ut! 9 @| 2| May Occur During Work Description Impacts/Hazard/Accident That
3 E|x<ls escription | 2|Y| S May Occur During Work Completed
S| 3% E|l = gl gla| 2
2| o3| 2= L1 8o £
ol =l=ls| ol 2O S
-l oW [N K]

Safety Permit Permit

) Lead Requestor  verifier
N\

6. Person Responsible for Entirety JSA Verification Before 7. Person Responsible for Entirety JSA Verification Control Meat 8. Person Responsible for Entirety JSA Verification Control Meatures at the Work In case control measures
(Field Verifier)

(Safety Lead)

/ / ___ _Time__ :

Sign

(Permit Requester)

|Date o

/ /____ Time__ :

*For Field Verifier Review and AEEroved in Work Permit

Sign

Date / / Time :

*For Permit Reguester and Measures AEgrover Examine and AEErove in Work Eermit

8. Safety lead communicates JSA details to workers in order to comply with all safety measures. Worker sign to acknowledge. (In case worker(s) join JSA communication later, sign to acknowledge and specified time.)

Check mark (/) if the workers resume work according to the list. Cross mark (X) and specify reason(s) why the workers stoped work according to the list.

Worker Listed Attend to JSA Communication

ndance Check After B

1)
2.) Time
3)
4.)
5.) Time
6.)
7.)
8.) Time
9.)

Time

Remark : Add Name List as an Attached Document

Time

Time

Time

Time

Time

Time

incomplete, safety lead have to
consult with permit requester in
order to adjust the measures that
able to comply.

Worker Listed Attend to JSA Communication ndance Check After B
11) Time
12) Time
13) Time
14.) Time
15.) Time
16.) Time
17.) Time
18.) Time
19.) Time
20.) Time i

IIA

Worker sign for
accepted JSA talk

T T It TN iT © ey



TMMA Safety Rule and Regulation Management

INTERNAL Do Not Distribute Thai MMA Co.,Ltd



TMMA Safety Rule and Regulation Management

Process Flow of Safety Rule & Regulation Management

Review Procedure Training & Qualification

Input channel

Management & Control Recognition & Penalty

1. Law & Compliance - Safety Orientation (6 Hrs.)

1. Recognition

- Improve procedure & Forms

1. Care & Safety Observation
2. Safety Audit
3. Management Line walk

2. Incident Investigation - Life Saving rule 2. Contractor penalty system

- Provide Resource

3. Risk Assessment
4. Strengthen/New Standard.

- Hazardous by type of work

3. Consequence Management

- Set up training Material &
(Employees)

Communication

- Special person/Law

= General Safety Rules

Safety Regulation training

Consequence Management

S
\oye®
. pne
R guato"
N
sat®
. . Management line walk
On line training Contractor penalty standard
ato® unavTnunazguaoulfia
(2]
X [ ~ e
(actO safety nstii ghilu nns:douwovusiing
con™

dnsudssio

tranasdmstdsansiu S raadFh

AP - ATnimasnSadvdadauldfuaynna

INTERNAL Do Not Distribute Thai MMA Co.,Ltd



Type of Safety Rule & Regulation

General Safety Rules

.

J

INTERNAL Do Mot Distribute

Safe Work Practice Standard

9 Safety Principles

9 Life Saving Rules

Thai MMA Co.,Ltd

Driving Safety Rule



Engagement to both of employees and contractors

Pre Job Activities :

Training, Workshop & Dry run Safety Rules & Regulation to Employees & Contractors to qualified before working

Kick off working, Morning Talk & Safety sharing

Morning meeting

eeee————

Morning Talk

Kick off Employee and Contractor for focus target Zero incident and good quality by Mgt. of
TMMA & Contractors

Morning meeting of contractor and Morning Talk before work start.




Engagement to both of employees and contractors

During work : Control by Work permit system and monitoring

Example of Confined Space Work monitoring & control Management line walk & Audit

7




Engagement to both of employees and contractors

After work : Job closing and evaluation

1. Post Evaluation after completed work with safety condition

-

With in 1 months Good safety
> — \L performance
ST-F-0015 SAMPLE SAFETY & HEALTH PERFORMANCE Procurement Performance data keep in PMM system

Job Owner
EVALUATION FORM

2. Lesson Learn and best practice sharing

TMMA & Contractor y

Sharing good practice and lesson learn from existing to improve for

next work

Related party to join sharing session.

1) CSM officer
2) Safety Site officer

3) Project manager /work leader / lead package

4) Contractor representative \

5) Procurement representative /contractor administrator

INTERNAL Do Not Distribute Thai MMA Co.,Ltd




Penalty system in case of violation : Contractor Penalty System

Violent investigation flow chart

INTERNAL Do Not Distribute Thai MMA Co.,Ltd



Penalty system in case of violation : Life saving Rules

Life Saving Rule & Penalty

Employees

Contractor

Refer to
Contractor Penalty System



Penalty system in case of violation : Contractor Penalty System

Flowchart of Violation : Contractor Penalty consequence : Personal

Penalty Agreement from President to MD of all AVL contractor
Penalty consequence : Company

Approved by
SCG Chemicals

president



Penalty system in case of violation : Contractor Penalty System

Flow of contractor penalty Penalty & Letter form

Letter inform violent to contractor company



INTERNAL Do Mot Distribute

Thai MMA Co.,Ltd
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N2 YINLDNANITAINTTUMUANNYUADAAYLAZZILINADN

Near miss 2025 promotion

Management line walk

SY Communication 2025

Big cleaning day MMA & Contractor

PR Kick off Incident Free LTA-MMA to Employee & Contractor 2025
TMMA Care card activities



_ o

Big cleaning 1 15/8/2568

Useydunus
*  Juil 15/8/2568 a1 13.30 1.
a01ufl @ Usen G14
deans uazUszundusius TUdn
ﬁqiﬁf\]LLaw;%ULmﬂ oIy
NIAINTTY

. L JOINT VENTURE BETWEEN:
INTERNAL Do Not Distribute MITSUBISHI CHEMICAL CORPORATION



Paiwan Prempimai
Rectangle

Paiwan Prempimai
Rectangle


_ o

Big cleaning 1 3/10/2568

Ussynaunus
*  Yuil 3/10/2568 1an 13.00 u.
a01ufl @ Usen G14
deans uazUszundusius TUdn
ﬁqiﬁf\]LLaw;%ULmﬂ oIy
NIAINTTY

. L JOINT VENTURE BETWEEN:
INTERNAL Do Not Distribute MITSUBISHI CHEMICAL CORPORATION



Paiwan Prempimai
Rectangle

Paiwan Prempimai
Rectangle

Paiwan Prempimai
Rectangle


PMK
TONHALL



Paiwan Prempimai
Rectangle


VALUE CONTACT

Propane leak = Vapor Cloud

ASSADWIRIVIUTQ aliuN1dUSIDaU propane compressor Uau:NRIvVILTA
[UanA1undd Drain ilk>1a3 Wauaziiaiu du1d aaavidiakuiudau

Key factor - Learning Case

P Physical Factor

gvova (Gap) usauktiudau Woavoa kihudaududaluudu ws: Class
valve lla: Class sUnudau luasvaurm{kisoaniiv

P System Factor

AsUs:liuAIUIdgLLIIA=AISATKUAUIASAISAZUALY (U JSA: stysuas1g Las
ulasaisAduUAULIUTaatuMa lussufivauasignaiu Valve p:gans:unauas
yguldaminnsdadidu (u Line K89 Wunnid Hydrocarbon

P Human Factor

Skill o AuasIpsULIUYQ skid (2018) luawisaasdvaau Class valve las
Class hUhudau nlugndiov

IKanisaill vnaavAUs:AauLlaedIAd Us:melw KSd Ad1uSaU
Ad:M1{K1Aa Vapor Cloud Explosion (VCE) >>

TMMA lWdassniukanis
U1 Lesson N1Ug189Wa ->



VALUE CONTACT i

ludaoans ludasoniu

P Production Team

MAsd1sodWunkUIvIUNDAIULEEY liquefied gas products line \/
1) Judalkudu 2) {d Cap Asunad Lla: 3) Class valve

P Safety & MNT

gns:QuU Review JSA naauu d&ksuviugaatdunialuwun \/
Hazardous area NYKUQ WSaudadisuiasaisikAuniviusunsiu &

Line check 100% fautsu viudaaiu

uwWa work all area viudgaaiawu

S TMMA ludassniutkanisal
u1 Lesson v1ug19nma ->

u



COMPANY
ACHIEVEMENT

SCP & TN Safety Reform Safety award-Zero accident Thailand Safety Award (25Y )
line walk & cheer up

Leverage good practice Keep continued Safety Zero- Coming soon celebration for continuous

“Safety Reform” and Gap to accident with National standard 25 years Thailand safety awards 2025
Improve




Accident On the job - TMMA Zero L1-L3

#1-High Risk Response

MMA: Inhibitor filling

CCS: Solid waste

CS: New Logistic
partnership

.~ SD:SAFETY & HEALTH (3 WORK STREMS PROGRESS)

Accident Off the job - TMMA Zero

#2-Operation improvement

Speed up Exa pilot

Aging pipe inspection

#3-Safety reform Culture

"Tudasans TudaogWIu” monitor WIUS:UU
dash board KU




SD :SAFETY & HEALTH

Safety Culture recognition “riareau ninaju nnaau” + "ludaaans lWdasgniu”

Incident Free TA

Risk Workshop Kick-off staff Kick-off contractor ONE TEAM WE CARE
XX XX XX XX

Excepteur sint occaecat Excepteur sint occaecat Excepteur sint occaecat Excepteur sint occaecat

cupidatat non proident, cupidatat non proident, cupidatat non proident, cupidatat non proident,

suntin culpa suntin culpa suntin culpa suntin culpa

/



SD :SAFETY & HEALTH

Safety Culture recognition “riareau ninaju nnaau” + "ludaaans lWdasgniu”

Best Near-miss

Best Near-miss Best Near-miss Best Near-miss Best Near-miss
dNSNOL LWUAS Loading Ugu ddar C&C Ueylam uAual Loading 358 waoeus:Quid Production
WUUADII0UIVKUNNUYDY S9NIVADIFYVIINDINSIV wudun MMA GunKun WuUA1U1AD line vent gn
lWw1luwun Loading Beam lwau Foot valve sauyudv Waldnloy

LORRY s:=k21v Load

/



WHAT'S NEXT

Summary

TMMA keep & continued Incident Free Operation
and strengthen Safety Reform through “Safety
Mindsets - ludaoase ludaagwiu”

-Safety reform: Closing gap to improve risk “Zero HC to air”
-Safety Culture: Promote TMMA safety reform mindsets
-Safety Culture: Strengthen quality of Near-miss

-Safety Standard: Apply good practice from SEC or other




CARE

CARE WALK “BMA2 shutdown ”

CARE ME

KEY RECOGNITION

e UUu@nivuirasgiundulasaneagivasudduuazidindoviiolkgndavaiuus:ztanviu
an

e Kanldsvaisufuaviulu Line of Fire
e gould PPE 100%

e ¥YIULKADIWOUSIUDLIU



CARE

CARE ME

Jfuaviunieluwui BMA 2 AldSu CARE CARD aiuisauluanuavsivialdn
KovlwWided 12a115.30 - 16.00 u. uavnalu

o

stgsa1suArassudoudiui 26 w.g. — 2 s.A. 2568

tASovdudikdtuksoaloutvas yuuasuasau as:uanth
1 CARE CARD / 1 ud2a 1 CARE CARD [ 1 6oV 2 CARE CARD / 1 waa















N
adnssu : Unsafe Killer -

One Team (Gemba Walk)

5ui 15 Oct'25

#iu Safety Committee 1hilulagfidiaunaziiensy lnluiiiu Gemba Walk
MY LieY strengthened CAPA Uagaigm Invisible risk ¥a9 Unsafe
099 Insrenununluszuy

FOMANITANNY : goNU RCY

Ul - M2_MAAL&2

FgazdunnnIal ;

Junsiiudaegng RCY 71 MAAL&2 usiin

line TAvegAoud1ai9INNLY LRI

| | WAUFIeENe RCY uainuawiioulauny

YoummMsadfiny : Valve inlet STR. MY1 (2P-4401) 5w
* U089

Diaphragm leak

fuil - M2_4/5000

& : : :
amaLUa9nuU : 90 line of fire wag line

FEAZBEAUANITA : RCY duiiuly

e SS Aran S. ¥11015LAU Line work la@siany
nAU-Process nen N1Usd Valve inlet STR. MY1
(2P-4401) 39l911n1539 Insulation A519EBU WU

1 = =
14 Process giaanannu Valve

#e : Diaphragm valve Ld@auanm LAinn138nvIn

Wotinsudu Ua-1We Tuaneiiinns Switch STR.




AMANUIN V-37

Tasen1sausnu¥n1slagu (Hearing Conservation Program)



lasan1saysnenisladu (Hearing Conservation Program)

o/ 1 Y
ulguren1saysnEnislagu

INTERNAL Do Not Distribute
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INSTRUMENT CALIBRATION PLAN MMA

EQUIPMENT INTERVAL 2025
PLANT

NO. (Month )| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
DO TMMA1 3 20 20 20 20
PH TMMA1 3 20 20 20 20
Conduct TMMA1 3 20 20 20 20
GC TMMA1 2 25 25 26 24 23 26
O2 Panamenetic TMMA1 1 2426|2625 24 25/23|2221 (23|21 |20
02 Zicronia TMMA1 S/D
CEMS TMMA1 1 8 8| 7|9, 7|6, 5|6, 43| 5|3
Opacity TMMA1 1 8 8/, 7/ 97 6 56| 4|3|5|3
COD TMMA1 1 4 | 6 5| 5| 4| 4| 3 2| 4 1 1 3
Gas detector TMMA1 3 7 5 3 1
DO TMMAZ2 3 10 8 7 6
PH TMMAZ2 3 o 7 6 5
Conduct TMMA2 3 9 7 6 5
GC TMMAZ2 2 26 26 26 26 26 26
O2 Panamenetic TMMA2 1 24 26|26 25|24 (25|23 /22|21 2321 |20
02 Zicronia TMMA2 S/D
CEMS TMMAZ2 1 8 8/, 7/ 9 76,5, 6| 4|3|5|3
Opacity TMMAZ2 1 8 8/ 7|9 7 6 56| 4|3|5|3
COD TMMA2 1 4 6 5 5 4, 4 3 2|4 1 1 3
Gas detector cosmos TMMA2 3 7 5 4 3
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