
 

 

 

 

ภาคผนวกที่ 3 

 

สรุปผลการศึกษา HAZOP ของโครงการ 



5.

5.



 

1.                                -          

2.               94         

3.                    84          

1.                         -          

2.               94             

5.

5.5.

 5 

1.  (Coolant System)  Reactor

2.Air Compressor AC-119 A/B/C – Steam Turbine

3.  Quench Tank  Separator

4.  (Product Recycle Line)  1st Amide Hold 

Drum MD-119  1st Mixer MM-110  (Transfer Line) 

           1st Amide Heater ME-120

5.Absorbing Tower FT-340  Cross-Flow Stripping 

Tower FT-350



 AN Plant : AN Plant

 :  (Steam Pressure Fluctuation) 

 Reactor Cooling  System  Reactor  /  Reactor /

 Process Gas  (Operation)  Turbine 

 : Reactor  Cooling Coils 4   (1) BFW Coils  (2) Superheated Coils (

 90%  (Exothermic Reaction)), (3) On-Off Coil  

(4) TC Coils (  10%   (Fine Tune) 

 Reactor )

 Coolant Drum UD-130/140/150/160  Coolant Pumps  UP-132A/B, UP-

142A/B  UP-152A/B

NODE 1-8:  (Coolant System)  Reactor

HAZOP 1 : ACRYLONITRILE (AN) PLANT

5.  5 



5.  5 

NODE 1-8:  (Coolant System)  Reactor

Deviation Cause Consequence

/ /

Safeguards

Action

30.  Reactor 

 (Pressure Fluctuation) 

 

Reactor Cooling  System  

Reactor  / 

 Reactor / 

 

Process Gas  

(Operation)  Turbine 

 Response Time 

 (Instrument) 

 Reactor 

 

 Fluctuation 

 (Steam)
-

3 2 6 2

1-8

NODE 1-8:  (Coolant System)  Reactor

HAZOP 1 : ACRYLONITRILE (AN) PLANT

5.  5 



NODE 1-8:  (Coolant System)  Reactor

HAZOP 1 : ACRYLONITRILE (AN) PLANT

5.  5 

SAFEGUARD

 

1  

-  Reactor Cooling  System 

On-Off Coil  TC Coils

-  (Steam Supply 

System)

(1) PM program 

for Control valve

(PM program)

Control Valve

Tighten Packing & Fill 

Up Grease 

Inspect Water Seal& 

Limit Switch  6 

NODE 1-8:  (Coolant System)  Reactor

HAZOP 1 : ACRYLONITRILE (AN) PLANT

5.  5 

 1-8



NODE 1-8:  (Coolant System)  Reactor

HAZOP 1 : ACRYLONITRILE (AN) PLANT

5.  5 

 1-8

  Control Valve ;

Tighten Packing & Fill Up Grease 

Inspect Water Seal& Limit Switch  6 

 :  (High Pressure Steam)  Turbine 

(Drive)  Governor Control valve  (Seal) 

 Condenser  Steam Ejector

NODE 8-2 : Air Compressor AC-119A/B/C – Steam Turbine

HAZOP 8 : AIR COMPRESSOR

5.  5 

 :  (Oil Mist)  Bearing Housing / 



5.  5 

NODE 8-2 : Air Compressor AC-119A/B/C – Steam Turbine

Deviation Cause Consequence

/ /

Safeguards

Action

14. 

/

1.  Instrument 

Air /

1.1. 

 (Oil

Mist)  Bearing Housing 

1.1.1. 

 (Flash point) 

 (Lube Oil) 

 (Steam Temp.) 

 (Fire

Hazard)                   

-

2 3 6 2

8-2

5.  5 

NODE 8-2: Air Compressor AC-119A/B/C – Steam Turbine

HAZOP 8 : AIR COMPRESSOR



5.  5 

SAFEGUARD

 (Flash point) 

 

(Lube Oil)

NODE 8-2: Air Compressor AC-119A/B/C – Steam Turbine

HAZOP 8 : AIR COMPRESSOR

 

1 / /

 

-  Instrument Air

-  LP 

Steam Supply System

-  Gland condenser

- Bearing Housing

/

/     

/

 /  /  

  

- Turnaround and check 

every 2 years.

5.  5 

 8-2

NODE 8-2: Air Compressor AC-119A/B/C–Steam Turbine

HAZOP 8 : AIR COMPRESSOR



5.  5 

NODE 8-2: Air Compressor AC-119A/B/C–Steam Turbine

HAZOP 8 : AIR COMPRESSOR  8-2

2 

 :  (Hot Gases)  (Incinerator)  1,050 °C 

 (Molten Salts)  Quench Tank  (Cool) 

 90 °C  (Wall)  Quench Tank  

 (Caustic Recycle)  Separator  (Remaining Aerosols) 

 (Flue Gas)  Condenser  (NaOH)  Recycle

Wash  pH  Make-Up Water  Recycle Wash           

NODE 12-2:  Quench Tank  Separator

HAZOP 12 : WASTE WATER INCINERATION (WWI) UNIT

5.  5 

 :  pH  /  (Acid 

Gas)  (Downstream Equipment)  /  (Corrosion)  

/  (Salt Crystallization) /  (Scaling & Fouling)  / 

 (Waste Water)  pH   (Discharged) 



5.  5 

NODE 12-2:  Quench Tank  Separator

Deviation Cause Consequence

/ /

Safeguards

Action

/  WXV-425 

 (NaOH Feed 

Line) 

 (Fails

Closed)

1)  pH 

 (Acid 

Gas)  

(Downstream Equipment) 

 

(Corrosion) 

2) pH

 

3) pH 

1)  

(Procedure)  pH 

Probe

2)  Reliability 

 pH Probe 

 Flow Bypass Line 

 (NaOH valve) 

-

3 2 6 2

12-2

5.  5 

NODE 12-2:  Quench Tank  Separator

HAZOP 12 : WASTE WATER INCINERATION (WWI) UNIT



5.  5 

NODE 12-2:  Quench Tank  Separator

HAZOP 12 : WASTE WATER INCINERATION (WWI) UNIT SAFEGUARD

 (Procedure) 

 pH Probe

 

1 / /

 

- Quench Tank pH : WPHT-422A/B

- Downstream pH Measurement WPHT-

912 (pH Meter/pH Probe)

 

/

/  

/

 /

 2

 

5.  5 

 12-2NODE 12-2:  Quench Tank  Separator

HAZOP 12 : WASTE WATER INCINERATION (WWI) UNIT



5.  5 

 12-2NODE 12-2:  Quench Tank  Separator

HAZOP 12 : WASTE WATER INCINERATION (WWI) UNIT

/ /

WPHI-422A/B, 

WPHI-912 (pH Meter/pH Probe) 

2 

 

2  

-  WXV-425 

-  (NaOH Feed

Line)

-  (NaOH

Supply System)

 

(TBI) 

/

 licensor

(RBI)

API 580, 581 

Risk-Based 

Inspection

 

WXV-425 

 

NaOH Feed line

(RBI) Thickness 

Measurement 

5.  5 

 12-2NODE 12-2:  Quench Tank  Separator

HAZOP 12 : WASTE WATER INCINERATION (WWI) UNIT



5.  5 

 12-2NODE 12-2:  Quench Tank  Separator

HAZOP 12 : WASTE WATER INCINERATION (WWI) UNIT

NaOH Feed line (RBI) Thickness Measurement  

 

3  

(Procedure) 

-  

(Procedure)   

pH Probe

  1 

 

  1 

5.  5 

 12-2NODE 12-2:  Quench Tank  Separator

HAZOP 12 : WASTE WATER INCINERATION (WWI) UNIT



5.  5 

 12-2NODE 12-2:  Quench Tank  Separator

HAZOP 12 : WASTE WATER INCINERATION (WWI) UNIT

 (Procedure)   pH Probe   1 

 MMA



 : Reaction Mixture  Mixer MM-110  Cooler ME-118  1.5  

 90 C  Amide Holder Drum MD-119  

Reaction Mixture  (Gravity)  8  ME-120  Reaction 

Mixture  10  (Recycle Line)  MP-114   Reaction 

Mixture  (Pump Back)  Mixer MM-110  320 m3/hr  MP-134B 

 (Common Spare)   MP-114  MP-134A (  Recycle Pump  2nd

Mixer MM-130)

 :  Mixer MM-110  (Pipeline)  / 

 MD-119  / Reaction Mixer  (Overflow) /  (Vapor)  Reaction 

Mixture 

HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

5.  5 

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120

5.  5 

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120



Deviation Cause Consequence

/ /

Safeguards

Action

1. 

/

3. Exchanger ME-

118 

3.1.  Mixer 

MM-110  

(Pipeline)  

ME-118  

 (Shut-Off Pressure) 

 MP-114   4.3

kg/cm2g 

 (Design Pressure) 

 MM-110  10 

kg/cm2g

3.1.1. 

 (Design 

Characteristic) (

(Design 

Pressure)) MP-114, 

Mixer MM-110  Hold Drum 

MD-119 (P&ID: A1-0801.01-

3000-001A, 003A)

-

3 2 6 2

2-3

5.  5 

HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120

5.  5 

HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120

SAFEGUARD

 (Design Characteristic) 

(Design Pressure)) 



 

1 / /

 

- Level indicator I/L MLI-120-2

-  Interlock IL_MMA3/4 

 ME-120  

(Low Level; MLI-120-2) 

(Trip)  MP-

124/MP-144B 

 (Steam)  ME-120   

ME-127

/

/  

/

/  

MLT-120-2  2 

 

Interlock 

5.  5 

 2-3
HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120

5.  5 

 2-3
HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120

/ /  MLT-120-2  2 



 Interlock 

5.  5 

 2-3
HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120

 

2  (Alarm) 

 (Switch/Trip) 

- High Level Alarm MLA-119   MD-119

-  Interlock IL_MMA3/4 

 ME-120  (Low Level; 

MLI-120-2)  (Trip) 

 MP-124/MP-144B 

 (Steam)  ME-120   

ME-127

 High Level 

Alarm           

Low Level Interlock

 (Alarm)  

 

(Switch/Trip) 

 

 (Alarm)  

 (Emergency stop) 

 

5.  5 

 2-3
HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120



5.  5 

 2-3
HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120

 

(Alarm) 

 

(Switch/Trip) 

- High Level Alarm 

MLA-119   MD-119

-  Interlock 

IL_MMA3/4

 

3  

- Scrubber Exhaust Blower MC-168

- 1st Amide Hold Drum MD-119

- 1st ACH/SA Mixer MM-110

- 1st Amide Cooler ME-118

- 1st Amide Heater ME-120

- 1st Amide Holder ME-127

-  1st Amide Circulation Pump MP-114

-  MA 1 Circulation Pump MP-124

-  MA 2 Circulation Pump MP-144B 

- Scrubber Drawing Vapor MT-160

-

 

-CHANGE & REFILLING-

GREASE  2 

-CHANGE LUBE OIL  3  

 1 

5.  5 

 2-3
HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120



5.  5 

 2-3
HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120

 CHANGE & REFILLING-GREASE  

CHANGE LUBE OIL 

 

4  

(Procedure) 

-  

(Procedure) 

 (Vent)  

 Scrubber 

 (Process  Exhaust 

Gases) (P&ID: A1-

0801.01-3000-024C)

  

  1 

 

  1 

5.  5 

 2-3
HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120



5.  5 

 2-3
HAZOP 2 : METHYL METHACRYLATE (MMA) PLANT

NODE 2-3:  (Product Recycle Line)  1st Amide Hold Drum MD-119 

                   1st Mixer MM-110 (Transfer Line)  1stAmide Heater ME-120

 (Procedure) 

 (Vent)  Scrubber 

 (Process  Exhaust Gases) 

  1 

 :  Absorbing Tower  (Interconnection)  Drying Tower System            

93.5% Acid  Drying Tower  Absorbing Tower  (SO3 Gas)  

Converter  (Absorb)  98.5%  (Dilution 

Water)  (Acid Strength)  Battery Limit (BL) 

 (Dilution Heat)  Absorbing Tower Acid Cooler  98.5% Acid 

 Drying Tower

 93.5% Acid  Drying Tower  Cross-Flow Stripper  (SO2 Gas) 

 Absorbing Tower

 :  Absorbing Tower   (Over-

Pressurization) / Absorbing Tower  /  (Acid Concentration)  / 

 (Absorbing Function) /  (SO3)  (Stack) /  

(Corrosion)  Absorbing Tower System  /  Absorbing Tower  /  (Corrosion)  

Absorbing Tower Acid Cooler  FE-314 /  (Chloride Concentration)  100 ppm / 

 (Strong Acid) 

5.  5 

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT



5.  5 

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

Deviation Cause Consequence

/ /

Safeguards

Action

6. 1. Temperature 

Control 

/  

 FTV-343

1.1.  

Absorbing Tower  

 

(Absorbing Function)   

 (SO3) 

 (Stack)

1.1.1.  High Flow Alarm  

FFT-343 

1.1.2. High Temperature 

Alarm  FTT-341A  

1.1.3. 

 High Temperature 

Measurement & Alarm 

 (Gas Outlet Line) 

  Absorbing Tower FT-

340 

-

2 3 6 2

13-

13

5.  5 

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT



5.  5 

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

SAFEGUARDHAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT

1.1.1.  High Flow Alarm  

FFT-343 

1.1.2. High Temperature 

Alarm  FTT-341A  

1.1.3. 

 High Temperature 

Measurement & Alarm 

 (Gas Outlet 

Line)   Absorbing 

Tower FT-340 

 

1 / /  

-Flow Controller

-Temperature Controller

-Acid Concentration Controller

-Acid Concentration Analyzer

-High Temperature Alarm  FTT-341A  

-High Temperature Alarm  FFT-343

-Low Flow Alarm FFT-340  

-Low Flow Alarm  FFT-343  

-Low – Low Low Flow Alarm FFT-343

-Low Low Flow Alarm & Trip FFT-343A

-Low Level Alarm   FLT-340

-Low Concentration Alarm  FAC-340A

-Low Low Concentration Alarm  FAC-340

-High Concentration Alarm FAC-340A

-Low - High Concentration Alarm FAC-340

-Low Low Concentration Alarm & Trip  FAC-340A

/

/     

/

 /

  1    

 

5.  5 

 13-13

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT



5.  5 

 13-13

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT

/ /

   

5.  5 

 13-13

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT

/ /

   



 

2  (Alarm) 

 (Switch/Trip)  

-High Temperature Alarm  FTT-341A 

-High Flow Alarm  FFT-343

-Low Flow Alarm FFT-340

-Low Flow Alarm  FFT-343A

-Low – Low Low Flow Alarm FFT-343

-Low Low Flow Alarm & Trip FFT-343A

-Low Level Alarm   FLT-340

-Low Concentration Alarm  FAC-340B

-Low Low Concentration Alarm  FAC-340B

-High Concentration Alarm FAC-340B

-Low - High Concentration Alarm FAC-340B

-Low Low Concentration Alarm & Trip 

 FAI-340A

 High 

Temperature 

Alarm, Low – Low 

Low Flow Alarm, 

Low Low Flow 

Alarm & Trip, Low 

Level Alarm, Low -

High Concentration 

Alarm, Low Low

Concentration 

Alarm  Low 

Low Concentration 

Alarm & Trip

 ( Alarm)  

 

(Switch/Trip) 

 

 (Alarm)  

  (Emergency 

shut down) Temperature Alarm 

indicator , Flow Alarm indicator, 

Level Alarm  indicator, Acid 

Concentration Alarm indicator, 

 High Temperature Alarm, 

High Flow Alarm indicator , Low 

Flow Alarm indicator ,Low Level 

Alarm indicator, Low 

Concentration Alarm  indicator, 

High Concentration Alarm 

indicator , Low Concentration 

Alarm  DCS 

5.  5 

 13-13

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT

5.  5 

 13-13

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT

 (Alarm)  (Switch/Trip) 



 

3

 

-  (Acid 

Sampling)  Absorbing Tower

 (Procedure) 

-WI-MM-8042 Title: FZ-460B 

Acid sampling manual

 >= 98%

5.  5 

 13-13

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT

5.  5 

 13-13

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT

  (Procedure)  (Acid Sampling) 

 Absorbing Tower



 

4  

(Procedure) 

-  

(Procedure)   

 (Acid Sampling) 

 (Cooling Water) 

 Absorbing Tower 

  

  1 

 

  1 

5.  5 

 13-13

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT

5.  5 

 13-13HAZOP 13 : SULFURIC ACID RECOVERY (SAR) UNIT

NODE 13-13:  Absorbing Tower FT-340  Cross-Flow Stripping Tower FT-350

 (Procedure)  (Acid 

Sampling)  (Cooling Water)  Absorbing 

Tower   1 




