
 

T-MON-222096/SECOT                                        PTTGC4-T222096(1H)-App 

  
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 









































































 

T-MON-222096/SECOT                                        PTTGC4-T222096(1H)-App 

  
 

 ( ) 
  . .2565 

 
 

 

 

 

  

 

 

 

 

 

 

 

 

 



 

T-MON-222096/SECOT                                        PTTGC4-T222096(1H)-App 

 .1 
/  

 2/2564   . .2564 
 
 
 
 
 
 
 
 
 
 
 
 
 
‘ 
 
 





 

T-MON-222096/SECOT                                        PTTGC4-T222096(1H)-App 

 .2 
 HAZOP  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 









 

1 

/
 . .2561   62/2555 

  

 
 

 
        :                ( )  4    1 

 

        :         ( )  4   1 

      4 -   .  .  .       

     21150 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 
 

 1             3 
        3 

1.1        ( ) 
 4  1        3 

  1.2        3 
1.3          7 
1.4          8 

  1.5         19 
 

 2   
     20 

2.1  
2.2    

 

 3              

                                        21 
 3.1          21 
   3.2 ( )            22 
 3.3             22 
 
 

 4  
    23 

  4.1       
     

 

 
 



 

3 

 
 1 

 
 

1.1        ( )  4  1 

 

     )(  4  1  156.25   

   4 -    

    

   

 

 4  1  1.1.1 

 

1.2    

  

  1.1.1  

  

               -   

                       ( ) 

         -    

    ( ) 

             ( ) 

 

 

 

 

 
 

 

 

4 

 
 

 1.1-1      ( )  4  1 

 

 



 

5 

 
 

  1.1-2      ( )  4  1 

 

  

 

6 

 
 1.1-3      ( )  4  1 

 

 

 



 

7 

1.3    

 

  1.1.2 

 1.1-4  1  

 

8 

1.4    
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2.  

 1     

     

     

  (LPG)  

3.  

 1  16   6  

  10   

  

Unit      100       (Feed Fractionation) 

Unit      110       (Mercury Removal) 

Unit      130       (LPG Treating) 

Unit      150       (Heavy Naphtha Hydrotreating) 

Unit      200       (Continuous Catalyst Regeneration (CCR) Platforming) 

Unit      250       (CCR Catalyst Regeneration) 

  

Unit      320       (Isomar) 

Unit      370       (Cyclohexane) 

Unit      380       (Px Plus) 

Unit      390       (TAC9) 

Unit      430       (Feed Preparation) 
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Unit      431      -  1 (Benzene – Toluene Fractionation No.1) 

Unit      432       (Xylene Fractionation) 

Unit      433       –  2 (Benzene –Toluene Fractionation No.2) 

Unit      500       (Parex) 

Unit      540       (Shell Sulfolane) 

 

  1.1-3 
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Unit 100 Feed Fractionation 

 1   

 B/T Return  

 C3   C1  C2  

 Unit 200 CCR Platforming  C6  C8  

  Unit 200 CCR Platforming  Unit 100 Feed Fractionation 

  C6  C9  

 C6-C9  “  (Heavy Naphtha)”  Unit 200  

 4  

100 – V1   Depentaniser Column 

100 – V3   Naphtha Splitter Column  

100 – V5   Debutaniser Column    

100 – V7   Deethaniser Column    

   (Condensate Residue)  (Light 

Naphtha)   (Heavy Naphtha)   (LPG) 

 

Unit 110 Mercury Removal 

 (Heavy Naphtha)   Unit 100 Feed Fractionation 

 (Arsenic)      Unit 100  Heavy 

Naptha  Hydrogen – rich Gas  Unit 200 CCR Platforming  

(Catalyst)  Reactor 110-R1  Hydrogenolysis  Reactor  

 (Elementary Metal) 

 

 Reactor   Mercury 

Adsorber, 110-R2A/B  Heavy Naphtha  Unit 150 

Heavy Naphtha Hydrotreating  

 

Unit 130 LPG Treating 

 (LPG)  100 – V7 Deethaniser Column 

 Unit 130 LPG Treating   
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Unit 150 Heavy Naphtha Hydrotreating 

 (Heavy Naphtha)  Unit 100 Feed Fractionation  Unit 110 Mercury 

Removal 

  Unit 200 CCR Platforming 

 Reactor 

  

 

 Unit 200 CCR Platforming 

 

Unit 200 CCR Platforming 

Unit 200 CCR Platforming 

  

 

 (Endothermic)  

 Coke  

 Unit 250 CCR Catalyst Regeneration  Coke 

 Platformer Reactor  

Platformer Reactor  4    Reactor  Heater  Process 

Gas   

  Reformate  Platformate   

Debutaniser 200-V7  LPG   Unit 100 Feed 

Fractionation  Reformate  Platformate  Unit 430 

Feed Preparation 

 

Unit 250 CCR Catalyst Regeneration 

Unit 250 CCR Catalyst Regeneration 

 Coke  

Catalyst Regeneraton  2    

  Platformer Reactor 

 Catalyst Regeneration  

 Platformer Reactor  
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.)  Coke  

.)  

.)   

.)   

 

Unit 430 Feed Preparation 

Platformate  Platformate Splitter Column 430-V1  

C5  C7  Unit 540 Shell Sulfolane 

 C  Clay Tower 430-V5A/B 

  Unit 432 Xylene Fractionation 

 

Unit 540 Shell Sulfolane 

Light Platformate  Unit 430 Feed Preparation  

  Light Platformate         

 

 Light Platformate  Unit 540 Shell Sulfolane  

 Light 

Platformate  C8  C9  C10  

 Liquid-Liquid Extraction  Sulfolane 

   (Raffinate)  

 Recovery Column  Sulfolane 

   Unit 431 

Benzene –Toluene Fractionation 

 8  

 

Unit 431 Benzene–Toluene Fractionation No.1 

Unit 431 Benzene–Toluene Fractionation No.1     

  

 Unit 540 Shell Sulfolane  Unit 380 Px 

Plus  Clay Tower  
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 Benzene Column 431-V2   

 

  Crude Toluene  Unit 500 Parex  Toluene Column 

 2  

 Toluene Column 431-V4 

  Unit 380 Px Plus  

  Unit 432 Xylene Fractionation 

 

Unit 432 Xylene Fractionation 

Unit 432 Xylene Fractionation  2   

 )  Parex  TAC9 

 )  

Unit 432 Xylene Fractionation  4    

432 –V1 Xylene Splitter Column  

432 –V3 Orthoxylene Column 

432 –V5 Heavy Aromatics Column 

432 –V7 Xylene Rerun Column 

Xylene Splitter Column 432-V1  (Side Draw)  Xylene Rerun 

Column  Unit 432 Xylene Fractionation   Ethyl Benzene            

        

 Unit 500 Parex 

 Xylene Splitter Column                      

 C9   Orthoxylene Column 432-V3 

 

Xylene Rerun Column 432-V7  

 )  Splitter  Unit 430 Feed Preparation Unit  Clay Treatment  

 )  Deheptanizer  Unit 320 Isomar 

 )  Toluene Column  Unit 431 

 )  Toluene Column  Unit 433 

 Xylene Rerun Column  Ethyl Benzene   

  Unit 500 Parex  
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 Heavy Aromatics Column 432-V5 

 C9   Unit 390 TAC9  432-V5 

 Heavy Aromatics 

 

Unit 433 Benzene– Toluene Fractionation No.2 

 

 2 (Debottlenecking Stage 2)  Unit 431 

 

 2   

 )  Stripper  Unit 380 Px Plus    

 433-V2 

 )  Stripper  Unit 390 TAC9  C9 

 433-V4 

  3   

 )  433-V2     

 )  433-V4     Unit 380 

Px Plus  Unit 390 TAC9 

 )  433-V4   C9 

 Unit 432 Xylene Fractionation  432-V7 

 

Unit 500 Parex 

Unit 500 Parex   Adsorption 

Adsorption   

 Adsorption  Desorbent  

Adsorption  Desorbent  Extract Column 500-V11 

 Finishing Column 500-V13  Finishing Column 

 

    Raffinate Column 500-V7 

 Desorbent   Unit 320 Isomar  

 

 

 



 

15 

Unit 380 Px Plus 

  

Unit 380 Px Plus  

 Transalkylation  

 Unit 380 Px Plus  

 )  Toluene Column 431-V4  Unit 431 Benzene- Toluene 

Fractionation No.1 

 )  Toluene Column 431-V4  Unit 431 Benzene- Toluene 

Fractionation No.2 

 Unit 200 CCR Platforming 

 Stripper Column 380 –V5 

 Unit 150 HNHT  LPG  Debutanizer Unit 100 

 Stripper Column 380 –V5  C8 

 Unit 431 Benzene-Toluene Fractionation No.1 Unit 433 Benzene–Toluene 

Fractionation No.2 

 

Unit 320 Isomar 

   

 - -     

 

   Orthoxylene 

Column 432-V3  Unit 432 Xylene Fractionation 

 Unit 500 Parex 

     Isomar 

   

 Unit 320 Isomar  Ethyl Benzene  

 Unit 320 Isomar   Unit 500 Parex 

 Unit 320 Isomar  Unit 200 CCR Platforming  Unit 380 

Tatoray 

 

16 

 Reactor   

Deheptanizer Column 320-V5  

 Unit 432 Xylene Fractionation 

 

 Deheptanizer Column 320-V5 

 Stripper Column 320-V7  Off Gas  LPG  

 Unit 540 Shell Sulfolane  431 Benzene-

Toluene Fractionation  

 

Unit 390 TAC9 

 C9                 

 C9  Unit 432  Unit 390 TAC9  

 

Unit TAC9  C9          

 Dealkylation  (Reactor)  

(Catalyst)  Unit 200 CCR Platforming 

   C9  Heavy Aromatics Column 432-V5 

  433-V4 

 Stripper 390-V3  

 Unit 540 Shell Sulfolane  Stabilizer 320-V7   Unit 320 

Isomar 

 C9  Unit 432 Xylene 

Fractionation  432-V7  Unit 500 Parex  

 

 

Unit 370 Cyclohexane 

  Benzene  Cyclohexane 

 Hydrocarbon  Liquid Phase  Catalyst  

 2   

1 ) Reaction Section  Reaction  Liquid Phase Reactor 

 Hydrogenation  Benzene  Liquid Phase  Cyclohexane 

 Cyclohexane   Reactor  2 
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 Finishing Reactor   Fixed Bed  Finishing Reactor 

 Benzene  Cyclohexane 

2 ) Separation Section  

Cyclohexane  Separation Section  Separator Drum  Light Ends  

 

4.            

 4.1 Fuel System   Process Off Gas 

 Hydrogen Rich gas     Process Off 

Gas  Hydrogen Rich gas    (Natural Gas)  . 

  

 4.2 Plant and Instrument Air System   Plant  Air  Instrument Air 

  Plant  Air  Utilities station  Instrument Air 

   Air compressor  3,200 Nm3/hr  3  

 2   1  

 4.3 Steam System    

  ( )  1  

 High pressure  Medium pressure Condensate 

 Condensate     

  ( )   

 4.4 Water System   

Clarify Water  Demineralized Water      ( ) 

 4.5   7   

  4.5.1      Clean Water Sewer  CWS 

 

  4.5.2    Surface Water Sewer  SWS 

 

  4.5.3   Oily Water Sewer  OWS 

 

  4.5.4    Closed Aromatics Drain  CAD 

  Truck Loading Area    
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  4.5.5 Accidentally Oily Contaminated Sewer 

 

  4.5.6     Sanitary Sewer  

Septic Tank  

 4.6  1  2.1-4 

 4.7 Flare System  

 Flare   153 . 

 4.8 Vapor Disposal System  Truck Loading Area 

  1  
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2.1   1 

 
2.2   2 
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 3 
 

 

3.1   
 

     ( )  4  1    

(Major Hazards)     

  (Major Hazards) 

  

   

  25     (

)   24    

   

 

 
     ( )  4   1 

  (Unit) 

Node 

 

  

1 100 : Feed Fractionation 11   100 

2 110 : Mercury Removal 3   110 

3 130 : LPG Treating 3   130 

4 150 : Heavy Naphtha Hydrotreating 5   150 

5 200 : Continuous Catalyst 

Regeneration (CCR) Platforming 

20   200 

6 250 : CCR Catalyst Regeneration 6   250 

7 320 : Isomar 9   320 

8 370 : Cyclohexane 12   370 

9 380 : Px Plus 8   380 

10 390 : TAC9 7   390 
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11    430 : Feed Preparation 9   430 

     

  (Unit) Node  

  

12 431 : Benzene – Toluene Fractionation 

No.1 

6   431 

13 432 : Xylene Fractionation 13   432 

14 433 : Benzene –Toluene Fractionation 

No.2 

6   433 

15 500 : Parex 13   500 

16 540 : Shell Sulfolane 13   540 

17 900 : Fire Water system 1   900 

18 910 : Air system 4   910 

19 915 : Flare system 1   915 

20 920 : Fuel system 4   920 

21 925 : Water system cooling tower 3  - 

22 930 : Drainage and Effluent Treating 8  - 

23 940 : Steam system 10   940 

24 950 : Sour water system 2   950 

25 980 : Caustic system 4   980 

  181   
 

   

3.2  ( )         

 3 

 

3.3  

      ( )  4 1 
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Action Items - Recommendations
( )

Risk Ranking
Level 5: Extream Serious risk and need action & risk rediuction plan immediately
Level 4: High Unacceptable risk and need action & risk reduction plan immediately
Level 3: Medium Medium risk and require reduction plan
Level 2: Low Acceptable risk and require review of control plan
Level 1: Very Low Very low risk

General Term (No.) How often?

Frequent
5

Likely
4

Possible
3

Unlikely
2

Improbable
1

1 2 3 4 5

- No injury or First Aid case - Medical treatment or Restrict to work - Loss time injury
- Single fatality or 
Permanent total 
disabilities

- More than one fatality

- No or very low health effect - Low health effect - Medium health effect - High health effect - High health effect

- No or Minimal morale impact - Short-term morale impact - Long-term morale 
impact

- Protesters rally or 
official complaint

- Employees or 
Contractors strike

No/Slight Effect Minor Effect Moderate Effect Major Effect Massive Effect
Economic GPC (THB) < 0.3 M 0.3 - < 3 M 3 - < 30 M 30 - < 300 M
(Total Loss) BU (THB) < 0.1 M 0.1 - < 1 M 1 - < 10 M 10 - < 100 M

Small BU (THB) < 0.01 M 0.01 - < 0.1 M 0.1 - <1 M 1 - < 10 M

- No or Slight impact to Community, 
Reputation and Customer - Minor impact with short term recovery - Moderate impact with 

long term recovery
- Major impact with 
national concern

- Massive impact with 
international concern

- No fault or insignificant fault of 
complying with laws/articles of 
association.

- Local media - Regional media - National media - International media

- Verbal complaints - Official letter complaint - Customer less 
purchase

- Customer stop 
purchase

- Partly comply with laws/articles of association.
- Non-compliance with 
laws/articles of 
association

- Violate the laws/ 
articles of association.

- Violate the laws/ 
articles of association, 
and/or subject to order 
to dissolve the company

Note:
For the risk assessment which is required to comply with Thai regulation, the 4x4 RAM shall be applied 

C
on

se
qu

en
ce

Severity Number

People

(Safety, Health, Morale)

Environment

Social

(Community, Reputation, Customer, Law/Regulation)

High

Possible to occur in the Industry (or 
has occurred) Very Low Low Low

Medium High

Unlikely to occur in the Industry (or 
has not occurred) Very Low Very Low Low Low Low

Risk Assesment Matrix

Li
ke

lih
oo

d

Hazard Severity Rating
Has happened more than once per 
year in the Location Low Medium High Extreme Extreme

Has happened at the Location or
more than once per year in the 
PTTGC group

Medium Medium

Possible to happen in the PTTGC 
group or more than once / year in 
the Industry

Low Low

Low Medium High High Extreme



Process Variables Deviation
No

Less
More

Reverse
High
Low
High
Low
High
Low

Wrong Step(Time)
Wrong Place

Others

Composition Change
Wrong Material
Leak / Rupture

Mixing
Reaction

Equipment

Contamination

HAZOP DEVIATIONS

Flow

Temperature

Pressure

Level

First Session
Introduce team members
Record attendance
Provide PHA orientation
Review purpose, scope, objective
Process Overview 
Review process hazards
Review available PSI/ data
Review initial process subdivision
Present "rules of the road" and "ground rules"
Explain how recommendations will be handled

Rules of the Road
There is no stupid question.
Do not criticize other members.
Be punctual and attend all sessions
Be open-minded
Don't keep going the same issue
Avoid brainstorm solutions to the problems
One person speaks at a time
Ignore typos by the scribe unless important e.g. tag number, set points

Ground Rules
Start on time, end on time
Everyone contributes
Frequent breaks
No bad idea

Pitfalls
No problem
Waste Time
This is my design/ procedure

 - any operation that could possibly cause a catastrophic release of toxic, flammable

 - any operation inside the design envelope that would cause a shutdown that could



Standard Guideword:

GW Meaning
NO Negative of Design Intent

MORE Quantitative Increase
LESS Quantitative Decrease

AS WELL AS Qualitative Increase
PART OF Qualitative Decrease
REVERSE Logical Opposite

OTHER THAN Complete Substitution







after the change have been implemented
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 .2  80 ( . . . . 2535)  .2  80 ( . . . . 2535) 



//

 

 25,550  . ./   

( - ) ( )

. .50 - 200,000

. .64 – . .64  23,380  . .. .50 – . .64  353,570  . .

 177,120  . ./   

( - ) ( )

 RO

. .58 - 300,000

. .64 – . .64  152,096 . .. .63 – . .63  166,387  . .

 (  2562- . . 2564)

. .- . . 64

2562 2563 2564

 ( . .) 589,008 479,477 278,800 

Product (TON) 1,777,643 2,611,745 2,137,010 

. ./TON 0.331 0.184 0.130

      



           

 

   
 GPS 

..

 ( .3) ( .3)

//

  
  

 200   

 200  

( - )

Catalyst

. .- . . 64
500 

   350  /       350  /    

 2019  2020  2021

  

. .- . . 2021



, 70.57

 (PET), 

570.24

, 72.29

/

, 

99.57

, 441.49

2562 2563 . .- . . 64

 ( )

  2562-  2564

  

 GPS   GPS  

 :   10  2564

 : contaminate container 

 : 86-3321

 : 13.50 .

 : 14.40 .

 : .   

  

 331 



 SO2   SO2  

 200H1-H4 < 26.62 @7%O2  432-H1 < 11.33    @7%O2 

 432-H3 < 12.88 @7%O2   

 NOx   NOx  

 ( )

 

 200H1-H4 < 145.46   @7%O2  432-H1 < 88.50 @7%O2 

 432-H3 < 94.63 @7%O2   

 200 1- 4 145.46   

 432- 3 94.63

  432- 1 88.50  

 (Heater) (Heater)



6.   

 

   

 

(Circular  Economy) 

 

 

 

 

 (VOCs) (VOCs)
 VOCs Inventory VOCs Inventory

 ( / )

1.  (Fugitive) 0.367

2.  (Combustion) 0.0017

3.  (Load/Unload in 

Marketing and Terminal)

0.42

4.  (Flare) 3.48

5.  (Tanks) 2.221

6. -

7. (Waste Water ) -

    
 .3/1  .3/1 

 2/2563  1/2564



 Activated Carbon Absorber Activated Carbon Absorber  Vapor Recovery Unit (VRU) Vapor Recovery Unit (VRU)



 :    . . 2560  :    . . 2560
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 ( . . 2562 – 2564)

 (  EIA)

        
  

 dB (A) 

   Ear plug 

Ear Muff 



 Noise Contour  3  :  2565

 24-27  2562

BEFORE AFTER

 25  2564



 ( )  2563  2564  2563  2564  2563  2564
 2563  2564

( ) ( ) ( ) ( ) ( ) ( )

1  (Blood Pressure) 209 166 106 50.72 81 48.80 96 45.93 67 40.36 7 3.35 18 10.84

2  (BMI) 209 166 59 28.23 35 21.08 52 24.88 44 26.51 98 46.89 87 52.41

3  (Physical examination) 185 149 183 98.92 146 97.99 2 1.08 3 2.01 0 0.00 0 0.00

4   (Chest x-ray) 207 166 180 86.96 150 90.36 25 12.08 16 9.64 2 0.97 0 0.00

5  (EKG) 197 136 164 83.25 116 85.29 33 16.75 20 14.71 0 0.00 0 0.00

6   (Audiometry) 159 166 73 45.91 64 38.55 86 54.09 102 61.45 0 0.00 0 0.00

7   (Vision Test) 195 136 34 17.44 18 13.24 161 82.56 118 86.76 0 0.00 0 0.00

8 175 135 144 82.29 111 82.22 17 9.71 17 12.59 14 8.00 7 5.19

9   (BUN, Creatinine) 209 166 187 89.47 150 90.36 21 10.05 12 7.23 1 0.48 4 2.41

10  (SGOT, SGPT,ALP, Total Bilirubin) 209 166 159 76.08 131 78.92 41 19.62 28 16.87 9 4.31 7 4.22

11  (Complete Blood Count) 209 166 100 47.85 88 53.01 102 48.80 74 44.58 7 3.35 4 2.41

12   (Urine Analysis) 207 163 124 59.90 116 71.17 83 40.10 47 28.83 0 0.00 0 0.00

13  t,t muconic acid  

  Benzene

196 165 196 100.00 165 100.00 0 0.00 0 0.00 0 0.00 0 0.00

14   o - Cresol   

  Toluene

197 165 197 100.00 165 100.00 0 0.00 0 0.00 0 0.00 0 0.00

15   Methylhippuric acid     

  Xylene

196 165 196 100.00 165 100.00 0 0.00 0 0.00 0 0.00 0 0.00

16   (Mercury)  204 164 204 100.00 164 100.00 0 0.00 0 0.00 0 0.00 0 0.00
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%
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%

 

( )
%
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%

 

( )
%

 

( )
%

1 167 93.82 154 92.77 2 1.12 1 0.60 9 5.06 11 6.63

2 41 23.04 36 21.69 51 28.65 47 28.31 86 48.31 83 50.00

3  161 100 166 100.00 0 0 0 0.00 0 0 0 0.00

4 138 79.32 133 80.12 1 0.57 1 0.60 35 20.11 32 19.28

5 172 98.29 163 98.19 2 1.14 0 0.00 1 0.57 3 1.81

6 165 94.29 156 94.55 6 3.43 3 1.82 4 2.28 6 3.63

7  111 62.36 99 59.64 64 35.96 63 37.95 3 1.68 4 2.41

8 93 52.25 84 50.60 72 40.45 67 40.36 13 7.3 15 9.04

9 14 7.87 15 9.04 116 65.17 111 66.87 48 26.96 40 24.09

10 108 60.68 106 63.86 46 25.84 47 28.31 24 13.48 13 7.83

11 165 92.7 160 96.39 12 6.74 6 3.61 1 0.56 0 0.00

12 138 77.53 125 75.30 34 19.1 34 20.48 6 3.37 7 4.22

13
  

87 95.6 90 97.83 0 0 0 0.00 4 4.4 2 2.17

14 149 86.13 116 72.05 0 0 0 0.00 24 13.87 45 27.95

15  108 95.58 116 98.31 2 1.77 2 1.69 3 2.65 0 0.00



Alcohol level test Amphetamine level test

0% < 40% > 40% Total Negative Positive Total

9/03/2564 -  7 0 0 7 7 0 7

15/06/2564 -  - - - - 6 0 6

7/09/2564 -  - - - - 6 0 6

11/12/2564 -  6 0 0 6 - - -

Total 13 0 0 13 19 0 19

 ATK Professional for screening COVID-19 ATK Professional for screening COVID-19
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