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1.  

      
  

1.1       

1.2 Zero Unplanned Shut down 

1.3   
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2.  

    

2.1  (Preparation) 
PPE (Personal Protection Equipment) 
Safety Equipment 

SDS (Safety Data Sheet) 
Utilities  

2.2  (Initial Start-up)  

- N/A 

2.3  (Normal Operation)  

- N/A 

2.4  (Temporary Operation) 

- N/A 

2.5 Normal Shutdown   
 

2.6 Start-up after Normal Shutdown  

- N/A 

2.7 Emergency Shutdown  Emergency Operation  

- N/A 

2.8 Start-up after Emergency shutdown  

- N/A 

2.9 Trouble shooting  
  

 

perationeration)) 

((Temporary OTempora

utdown wn 

N
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3.  

3.1  (Shift Manager)   
     

 
 

3.2  (Board Operator)  

  /  Ethylene Oxide 

 Ethylene Glycol     
 

 Central control  

 

3.3  (Field Operator)  

  /  Ethylene Oxide 

 Ethylene Glycol    
 

 

 On Field 

 

 

(Field Operatoreld Opera )
 /

hylene Glycollene Glyco
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4. WORKFLOW 

- 
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5.  

5.1  (Preparation) 
5.1.1 PPE (Personal Protection Equipment) 

- , , ,  

2 

 

 

Safety Equipment  - , Safety shower  Service   

    
3. Utility Hose   P-(Q-SH-PO)-008  Utilities Hose  
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    2  

1.  (Liquid sample)  

1.1  Ethylene glycol 

a) Mono ethylene glycol (MEG) 
b) Di ethylene glycol (DEG) 
c) Tri ethylene glycol (TEG) 
d) Polyethylene glycol (PEG)  (by-product) 

1.2 Clarified water ( ) 
1.3 Demineralized water ( ) 
1.4 Cooling water ( ) 
1.5 Waste water ( - )   

 75   75  (  
Sample Cooler ) 

2.  (Gas / Vapor sample)   

2.1 Ethylene (C2H4) 

2.2 Oxygen (O2) 

2.3 Nitrogen (N2) 

2.4 Ethylene oxide (EO)* 

2.5 Cycle gas 

 :     EO  
   10  C   

 75   75  (  Sample Cooler 

) 

 ( (byby-prod

75 

ooler er 

 ( (Gas /

))
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1.  (Glass bottle)   

 :   Silica (Si) 
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2.  (Wide-mouth glass bottle)   
Oil& Grease  

 

 

3.  (Plastic bottle)   

 :   
 

 

 

 

ttle))
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4. Sampling cylinder   (Bomb)   ,
/ /   (Closed loop) 

 

 

5.  (Balloon)  
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6.  ( Tedlar bag)  
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5.1.1     

5.1.1.1   ? 

5.1.1.2  ?  

5.1.1.3    Type   ? 

5.1.1.4   ? 

5.1.1.5   ?  
 1  

 

5.1.2  Type   

 Type X A/B (C/D) 

 

A, B, C, D  
  

A   Sampling cylinder 

(Bomb) 1000 c.c.  

B   Sampling cylinder 

(Bomb) 500 c.c. 

C   Sampling bottle 500 mL 

D   Sampling bottle 

1000 mL 

*  Recycle    

   ? ?

  Type Type 

Type ype XX A/B B (C
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Type X    7   Type I, Type II, Type III, Type IV, 

Type V, Type VI  Type VII 

 :  Type  “ + Recycle “  Line  
   

5.1.3   -  T-LB-04  
Lab Central  

5.1.4   

5.1.5   Type   1   Type 
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 1   

  

Type I C/D I C/D + Recycle II C/D II C/D + 

Recycle 

III B 

 

SC-2101-1, 

SC-2101-2, 

SC-2102-1, 

SC-2102-2, 

SC-2508,  

SC-2509,  

SC-2511,  

SC-2512,  

SC-2513,  

SC-2514,  

SC-2903 

SC-2111, 

SC-2202, 

SC-2204, 

SC-2205, 

SC-2207, 

SC-2301, 

SC-2507, 

SC-2510, 

SC-2601, 

SC-2603, 

SC-2605, 

SC-2606, 

SC-2608, 

SC-2609, 

SC-2701, 

SC-2704, 

SC-2708, 

SC-2709, 

SC-25401A 

SC-2203, SC-2904, 

SC-2905,SC-2906 

OSBL 1601,  

OSBL 1801,  

OSBL 2302,  

OSBL 2303,  

OSBL 2601, 

SC-2502,  

SC-2506,  

SC-2602,  

SC-2615 

SC-2104,  

SC-2901,  

OSBL 1201 

 

2601, 1, 

SC--2603,2603,

704, 

SC-2708, 2708

SCSC-2709, 270

SCSC-25

4, 

290606

L 1601, 01

OSBL 1801, SBL 180

OSBL 2OS

O

SCC-25

SC-22
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Type IV B V A/B VI A/B VI EO-611 VII EO-678 

 

SC-2205, 

SC-2206 

 

SC-2103-1,  

SC-2103-2,  

SC-2108,  

SC-2403 

SC-2105-1,  

SC-2105-2,  

SC-2106,  

SC-2107,  

SC-2110,  

SC-2302,  

SC-2501,  

SC-2604,  

SC-2607A,  

SC-2607B,  

SC-2610,  

SC-2702,  

SC-2703A,  

SC-2703B,  

SC-2706,  

SC-25101B,  

SC-25101C, 

SC-25101A,  

SC-2707A, 

SC-25101D,  

SC-25101E,  

SC-25101F,  

SC-25101G, 

SC-25101H, 

SC-25105A, 

SC-25105B,  

SC-25102,  

SC-25201A,  

SC-25201B,  

SC-25201C,  

SC-25201E,  

SC-25301A,  

SC-25302A, 

SC-OSBL 2201, 

OSBL 2202, 

OSBL 2301, 

OSBL 2305, 

OSBL 2401, 

OSBL 2402 

SC-2303,  

SC-2503 

SC-2504 

SC-2401,  

SC-2402,  

SC-2405,  

SC-21401A,  

SC-21401B 

SC-21401C 

SC-21401D 

,

CC-2501, 

SCSC-2604, 260

SC

5101G,5101G

SC-25101H,25101H

SCSC-251

SC
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SC-2707B,  

SC-2902, 

SC-2105-1,  

SC-2105-2, 
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 Type I C/D 

1.    

 Type I C/D  

-     75oC   
 

2.     

   75oC 
 COOLER  

  FLUSHING LINE  WASTE 

WATER    STEAM DRUM BLOWDOWN  

3.   

3.1 Type I C-:  ,SC-2508, SC-2509, SC-2512, SC-2513, SC-2514 

3.2 Type I D-:  SC-2511, SC-2903 

4.  

4.1  Valve  (V1, V2, V3, C1, C2 ) 

4.2   C1  Cooler  Cooler  
 C 1  

 :   
  Sample cooler  C2 

 Sample cooler 

4.3  V 1 , V 2   V3  Flush -(  Drain 

) 

4.4  V3  Flow  

  FLUSFL

STEAM DRUSTEAM D

,SC-2508, SC2508, S -25

I DI D--:: SCSC-2511,25
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4.5  Sampling bottle  (Rinse)  2-3   

4.6   

4.7  V3 ,V 2 , V1  C1  ( C2 ) 
 

  Type I C-:  SC-2101-1, SC-2101-2, SC-2102-1, SC-2102-2 

4.8  V2  Flow  

4.9  V1  

4.10  Sampling bottle  (Rinse)  2-3  

4.11   

4.12  V1 

4.13   V2  

 

5.   

5.1      LAS 
(L-LS-3001) 

5.1.1  Sampling bottle    
 SiO2  Fe  

2-1

 2
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5.1.2   

5.2  LAS (L-LS-3001) 
 

5.3  Rinse  

5.4  

5.4.1 Sampling bottle,  

5.4.2 Sample Cooler 

5.4.3  -  

5.4.4    ,
  ,   ,Face-shield 

5.4.5 Gas detector  
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5.5  1:  Type I C/D 
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 Type I C/D + Recycle 

 

1.    

 Type I C/D + Recycle  

-     75oC   
 

 

2.     

   75oC 
 FLUSHING LINE  

 

3.   

3.1 Type I-D + Recycle: SC-2111, SC-2202, SC-2204, SC-2205, SC-2207, SC-2301, SC-2507,          

SC-2510, SC-2601, SC-2603, SC-2605, SC-2606, SC-2608, SC-2609, SC-2701, SC-2704, SC-
2708, SC-2709, SC-25401A 

 

4.  

4.1  Valve  (V1, V2, V3, V4, V5, C1, C2 

 ) 

4.2   C1  Cooler  Cooler  
 C 1  

55oCC

RecycleRecycl : SC
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 :   
 Sample cooler  C2 

 Sample cooler 

4.1  V 1 , V 2 , V3  V5  Flush  -    (
 Flush ) 

4.2  V3  V4  Flow  

4.3  Sampling bottle  (Rinse)  2-3   
4.4   

4.5  V4  V3  

4.6  V1 ,V 2 , V3  V5  C1   C2 ( ) 
 

 

5.   

5.1      
LAS (L-LS-3001)  

5.1.1  Sampling bottle    
 SiO2  Fe  

  

5.2  LAS (L-LS-3001) 

 

5.3  Rinse  

5.4  

5.4.1 Sampling bottle,  

5.4.2 Sample Cooler 

5.4.3  -  

3

C1 C1  C2 C (

LS-3001300 ) ) 
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5.4.4    ,
,  , Face-shield 

5.4.5 Gas detector 

5.5  1  Type I C/D + Recycle 
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 Type II C/D 

1.    

 Type II C/D  

   75oC   
 

2.     

   75oC 
  FLUSHING LINE 

 WASTE    Wash water 

 

3.   

3.1 Type II-C: OSBL 1601, OSBL 1801, OSBL 2302, OSBL 2303, OSBL 2601 

3.2 Type II-D: SC-2203, SC-2904, SC-2905,SC-2906 

 

4.  

4.1  Valve  (V1, V2,  ) 
4.2  V1 V2  Flush  Line -  (  

Drain ) 
4.3  V 2  (Flow)  

 

4.4 Rinse Sampling bottle  -   

4.5    
4.6  V1 ,V2  

 
Wash watersh wate

OSBL 1601, OSBBL 1601, O

DD:: SCSC-2203, S20
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5.   

5.1      
LAS (L-LS-3001)  

5.1.1  Sampling bottle    
 SiO2  Fe  

5.1.2   

5.2  LAS (L-LS-3001) 

 

5.3  Rinse  

5.4  

5.4.1 Sampling bottle,  

5.4.2  -  

5.4.3     ,
,   , Face-shield 

 

LASS (L-LS

ng bottle, ottle,
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5.5  1  Type II C/D  
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 Type II C/D + Recycle 

1.    

  Type II C/D + Recycle  

 -    75oC    
 

2.    

   75oC 
 FLUSHING LINE  

 

3.   

3.1 Type II-C + Recycle: SC-2502, SC-2506, SC-2602 

3.2 Type II-D + Recycle: SC-2615 

 

4.  

4.1  Valve  (V1, V2, V3 ) 
4.2  V1 ,V3  V4  Flush  Line  -   (

 Flush ) 
4.3  V3, V4  V2  

4.4  V2  (Flow)  
 

4.5 Rinse Sampling bottle  -   

4.6    
4.7  V1 ,V2  

cle: SCSC-2502, SC2502,

+ Recycleecycle: : SCSC-2
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5.   

.15       
LAS  

(L-LS-3001)   

5.1.1  Sampling bottle    
 SiO2  Fe  

  

5.2  LAS (L-LS-3001) 
 

 

5.3  Rinse  

5.4  

5.4.1 Sampling bottle,  

5.4.2  -  

5.4.3    ,
 ,  ,Face-shield 

 

  

LA

pling bottle,pling bottle, 
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5.5  1  Type II C/D  
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 Type III B 

1.    

 Type III B  

-   75oC   
 

 

2.     

   
 (O2)  (N2)  FLUSHING LINE 

 

 

3.   

3.1 Type III B: SC-2104, SC-2901, OSBL 1201 

 

4.  

4.1  Valve  (V1, V2, V3, V4, V5 ) 
4.2  Sampling bomb  Sampling point  1 

4.3  V1, V2, V3, V4,  V5   purge  Line 

 Pipe-tube connector 

4.4  V4  1     Sampling bomb  
V3  V4  purge  Sampling bomb  

4.5  V4  V3  Sampling bomb   4 . 3 
-   Flushing  Sampling bomb  Batch (  

Pressurize-Depressurize) 
4.6  purge   Sampling bomb  V4 

 V3  Sampling bomb  

 FLUS

B: SCC-2104, SC2104, S -2

 
    W-(E-GC-OP1)-038:  

 

 2  30    : 26/10/2021 
      ( )    

    

4.7  V3, V1, V2  V5  

4.8  Sampling bomb  Sampling point 

 
5.   

5.1      
LAS (L-LS-3001)   Sampling bomb  

  500 c.c.  1000 c.c.  

5.2  

5.2.1 Sampling bomb 

5.2.2  -  

5.2.3   Gas detector,  ,
 ,  

5.2.4 Gas detector 

 

ectorr
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5.3  1  Type III  
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 Type IV B 

1.    

  Type IV B  

    75oC   
 

 

2.     

     75oC 

 FLUSHING LINE  

 

3.   

3.1 Type IV-B: SC-2205, SC-2206 

 

4.  

4.1  Valve  (V1, V2, V3, V4, V5, V6, C1, C2 

) 
4.2   C1  Cooler  Cooler  

 C 1  

4.3  Sampling bomb  Sampling point  

4.4  V1, V2, V3, V4, V5  V6   purge  Line 

 

4.5  V5  1     Sampling bomb  
V4  V5  purge  Sampling bomb  

4.6  V5  V4  Sampling bomb  .    

3-4  Flushing  Sampling bomb  Batch (  

Pressurize-Depressurize) 

SCC--2205, SC2205, SC-220
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4.7  purge   Sampling bomb  V5  V4 

 Sampling bomb  

4.8  Sampling bomb  Flexible hose  Sampling point  V1, V2, V3, V6  

4.9  C1  C2  Cooler 

 

5.   

5.1      
LAS (L-LS-3001)   Sampling bomb  

  500 c.c.  1000 c.c.  

5.2  

5.2.1 Sampling bomb 

5.2.2  -  

5.2.3   Gas detector,  ,
,   

5.2.4 Gas detector 

 

g bomb bomb 

-

,,

etectoretec
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5.3  1  Type IV B  
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 Type V A/B 

1.    

  Type V A/B  

-    75oC   
 

 

2.     

     75oC  
FLUSHING LINE   

 

.3   

3.1 Type V-A: SC-2403 

3.2 Type V-B: SC-2103-1, SC-2103-2, SC-2108 

 

4.  

4.1  Valve  (V1, V2, V3, V4, V5, V6, V7 

) 
4.2   C1  Cooler  Cooler  

 C 1  

4.3  Sampling bomb  Sampling point  

4.4  V1, V2, V8  V7   purge  Line  
Returned process line 

4.5  V8  V3, V4, V5  purge  Sampling bomb  V6 
 Sampling bomb  Returned process Line 

  

SC-2403240

SCSC-21032
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4.6  V5  1     Sampling bomb  V4 

 V5  purge  Sampling bomb  

4.7  V5  V4  Sampling bomb  .   
-   Flushing  Sampling bomb  Batch (  

Pressurize-Depressurize) 
4.8  purge   Sampling bomb  V5 

 Sampling bomb  V4 

4.9  V1  V8  purge  Line  

4.10  Sampling bomb  Sampling point  V2, V3, V8, V6  V7  

4.11  C1  C2  Cooler 

 

5.  

     LAS (L-
LS-3001)  Sampling bomb    500 
c.c.  1000 c.c.  

5.1  

5.1.1 Sampling bomb 

5.1.2  -  

5.1.3   Gas detector,  ,
,   

5.1.4 Gas detector  

Sampp

 V2, V3, V8, V62, V3, V

 Samplingam
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5.2  1  Type V A/B  
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 Type VI A/B 

 

1.    

  Type VI A/ B  

 -    75 oC   
 

 

2.     

 

-    

-  

-  

-  Ethylene glycols 

-    75oC  FLUSHING LINE 

  

 

3.   

3.1 Type VI-A: SC-2106, SC-2604, SC-2607A, SC-2607B, SC-2610, SC-2702, SC-2703A, SC-
2703B, SC-2706, SC-2707A, SC-2707B, SC-2902, SC-25101A, SC-25101B, SC-25101C, SC-
25101D, SC-25101E, SC-25101F, SC-25101G, SC-25101H, SC-25105A, SC-25105B, SC-
25102, SC-25201A, SC-25201B, SC-25201C, SC-25201E, SC-25301A, SC-25302A, OSBL 

2201, OSBL 2202, OSBL 2301, OSBL 2401  

 

ycolsyc
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3.2 Type VI-B: SC-2105-1, SC-2105-2, SC-2107, SC-2110, SC-2302, SC-2501, OSBL 2402 

4.  

4.1  Valve  (V1, V2, V3, V4, V5, V6, V7 

) 
4.2  Sampling bomb  Sampling point   V1, V2, V6  V7  purge 

 Sampling bomb  

 

4.3  V7  V3, V4  V5  purge  Flushing Sampling bomb 

 Sampling bomb  Returned process line 

4.4  V4  1  Sampling bomb  V3  V4 

 Sampling bomb  

4.5  V4  V3  Sampling bomb . -
 Flushing  Sampling bomb  Batch (  Pressurize-

Depressurize) 
4.6  purge   Sampling bomb  V4 

V3  Sampling bomb  

4.7  V1  V7  purge Gas  Gas  Line  

4.8  Sampling bomb  Flexible hose  Sampling point   V2, V5, V6 

 
 

V6

Flushing SampFlushing Sa

process linecess l

11Sampling bombSampling bo

b 

Sam

SamS

  

V7

g bomg
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 SC-2107 

 SC-2107     valve 

 A  (  /  )  valve   –     
B-910 trip  

 

5.   

5.1      
LAS (L-LS-3001)   Sampling bomb  

  500 c.c.  1000 c.c.  

5.2  

5.2.1 Sampling bomb 

5.2.2  -  

5.2.3    , 
 

 5.2.4 Gas detector  

-

A

6 5

7

1

4

3

2

B

SC

 (  /   
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5.3  1  Type VI A/B  
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 Type VI EO-611 

1.    

  Type VI EO-611 ) Sampling cylinder  500 c.c.)  

 -  Ethylene oxide   
 75  ( OC)  EO-611   

 

 

2.  

  Ethylene oxide  
2%   75oC 

 Ethylene oxide  EO-611  
Ethylene oxide  LB-01-010 

 

3.   

 3.1 Type VI EO-611: SC-2303, SC-2503,SC-2504  

 

4.  

4.1  Valve  (V1, V2, V3, V4, V5, V6, V7, V8 

) 

4.2  Sampling bomb  Sampling point   V1, V2, V3, V4, V5  V6 

 purge  

4.3  V4  1    Sampling bomb  V3 

 V4  Sampling bomb  

  

xide 
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4.4  V4  V3  Sampling bomb .  
-  Flushing  Sampling bomb  Batch (

 Pressurize-Depressurize) 

4.5  purge   Sampling bomb  V4  V3 

 Sampling bomb  

4.6  V3, V1  V6  

4.7  V7  V8  purge Gas  Gas  Line  

4.8  V2, V7  V5, V8  

4.9  Sampling bomb  Flexible hose  Sampling point 

 

 

5.   

5.1      
LAS (L-LS-3001)   Sampling bomb  

  500 c.c.  1000 c.c. 

5.2  sampling bomb    ,
 sampling bomb  purge  sampling bomb  Nitrogen  SC-2901 

 2    purge  F-970 

5.3  
 

5.4  

5.4.1 Sampling bomb,  

5.4.2  - 

e

le hosee hose  

300130 )
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5.4.3   Gas detector, 

  ,  Neoprene      Ethylene oxide (
 ),  Full Face (Face shield)  

5.4.4 Gas detector 

5.5  1  Type VI EO-611  
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 Type VII EO-678 

1.    

  Type VII EO-678  

 -  Ethylene oxide    EO Purification Area 400 
 Ethylene oxide   Ethylene oxide 

  (Clarified water)   
  EO-678   

 

 

2.     

 

-  Ethylene oxide    EO Purification )Area 400  
1400)   Ethylene oxide  

 

3.   

3.1 Type VII EO-678:  Sampling cylinder 500 c.c.  SC-2401, SC-2405 

3.2 Type VII EO-678:  Sampling cylinder 1000 c.c.  SC-2402, SC-21401A, SC-
21401B,SC-21401C,SC-21401D 

 

((Clarified wClarified

67878  

thylene oxidene oxid
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4.   

 Sampling bomb  

4.1  Valve  (V1, V2, V3, V4, V5, V6, V7, V8, C1 

) 
4.2  sampling bomb  sampling point  1  Dip tube  

4.3  V1, V2, V3, V4 V5  V6   sampling bomb  

 :   V2  V5 

 (Pressure difference)  Pressure gauge (  Inlet  Outlet) 
 

 

 
4.4  C1  (Clarified water)  )  Flow)  Internal weir  

4.5    sampling bomb   V4, V5, V2  V3 

  V7, V8  Drain Ethylene oxide   sampling 

bomb  

4.6   sampling bomb  sampling point  1    V7, V8 

 V4, V5, V6, V2  V3   purge  Sampling bomb 

4.7  1   C1  (Clarified water) 

4.8  sampling bomb  

 :  sampling bomb  
 Pressure gauge 

 

4.9  Sampling Bomb  Lab Central   Sampling 

Station    Purge  bomb purge station    
 Ethylene oxide  Bomb    Bomb 

 

5.   

ip tu

sampling bosampling

e) Pressure ressu

(Clarified waterarif

sam

 V7, V8V7

samplinsam
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5.1      
LAS (L-LS-3001)  Sampling bomb  

  500 c.c.  1000 c.c. 

5.2  sampling bomb  sampling 

bomb  flushing  bomb purge station  

5.3  
 

5.4   
 2    Sampling container 

  
5.5  

5.5.1 Sampling bomb,  

5.5.2  - 

 

5.5.3   Gas detector, 

  ,  Neoprene    )   Ethylene oxide 

 ,(  Full Face (Face shield)  

5.5.4 Gas detector 

5.6  1  Type VII EO-678  

22 SamplinSam

mb, 
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6.  

6.1  

- 

6.2  

  
 Sampling point   

 Shift manager / Day manager  

                    

                                                                         

          

 SC-2111 , SC-2202 , SC-2301, SC-2502 , SC-2506 , SC-2604 , 

SC-2610 , SC-2702 , SC-2706 , SC-2601 , SC-2704 , Z-1410 , Z-1420 , SC-2905 , SC-2906 , SC-
2510 , SC-2511 , T-570 inlet , T-570 outlet , F-537 outlet , G-625 , SC-2602 , SC-2603 , SC- 2605 , 

SC-2606 , SC-2608 , SC-2609 , SC-2701 , SC-2708 , SC-2709 , SC- 2607A/B , SC-2703A/B , SC-
2707A. B , SC-2501 A/B/C/D/E/F/G/H , SC-25105A/B , SC-25102 , SC-25201 A/B/C/E , SC-
25301A , SC-25302A , SC25401A  
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 Bomb  Ethylene oxide  Ethylene glycol 

 Bomb    

1.  Bomb  Polymerization 

 Polymer  Bomb  
  Purge/ Flush  Bomb  

2.  Bomb  Lab Central  Ethylene oxide  ethylene 

glycol  bomb  

 Bomb  

1. Ethylene Oxide Bomb (EO Bomb) 
2. Ethylene glycol Bomb (EG Bomb) 

 Sampling bomb 

 :   Sampling bomb   Sampling bomb 

  

1.  Sampling bomb 

2.  Sampling bomb   -, -  
bomb   ,  bomb   ,   
Purge bomb  Nitrogen  

3.   website http://si4lm02:8080/pttchemlims/logon.jsp   
4.  

4.1 Internal data/Other  Add 

4.2   Sampling bomb  

1)  )Description) 
2)  (Detail) 
3)   (Purpose) 

4)  

5.   

5.1    Sampling bomb  Lab Central 

5.2    Sampling bomb  

 EthylenEth

omb 

SamplingSam

 ,bom
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 :  Sampling bomb  Lab Central  
 

 

 

 

Face shield 

 

Gas detector 

 

Gloves :  

Face shielce sh
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Neoprene gloves:  Ethylene oxide 

 

Safety Glasses 

 

Respirator (Mask)  

 EthylEt
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6.3  

-  

6.4  

W-(E-GC-OP )-   

 

     
    , ,

,  
(Preparation) 

 

  17  EMP 

 Reactor   4  Type I C-
:  SC-2101-1, SC-2101-2, SC-2102-1, 

SC-2102-2 

/
 

     

     

     

 

 

 

reparationaration))


