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                 4-1

 4 

  

 

 

  (  7) 

                  

 5103.3.1/3427  19  2566  

       

 

 

 -  2567 

 4-1   

-  

-  

-  

-  

-  

-  

-  

-  

-  

- -  
 

 



                       

    

       4

  4-2

 4-1      

       2/2567 -  2567 

   /   

1.  

1.1  

      

1.  

2.  

3.  

-  (NO2) 

-  (SO2)  

-  10   

(PM-10) 

-  (WS/WD) 

( ) 

- Chemiluminescence Method 

- UV Fluorescence Method 

- High Volume (Size Selective), 

Gravimetric Method 

- WS/WD Sensor 

- 3-10 . . 67 

1.1  

      

1.  -  (VOCs) 

-  (WS/WD) 

- Canister/ TO-15,GC-MS 

- WS/WD Sensor 

- 7-8 . . 67 

1.2  

      

1. ERU Stack 

2. WWI Stack 

3. SAR Stack 

-  (NOx) 

 

-  (SO2) 

-  (PM) 

-  (HCN) 

  (  ERU Stack ) 

- Chemical Absorption, Colorimetric 

Method 

- Barium Thorin Titrimetric Method 

- Isokinetic, Gravimetric Method 

 

- 4,7,8 . . 67 

 

1.2  

      

1. ERU Stack 

2. WWI Stack 

3. SAR Stack 

-  

   CEMS   

 (NOx) 

 (SO2) 

 (O2) 

-  - . .- . . 67 



                       

    

       4

  4-3

   /   

1.2  

      

1. ERU Stack 

2. WWI Stack 

3. SAR Stack 

-  CEMs  

  (Audit/RATA)  

 (NOx) 

 (SO2) 

 (O2) 

- Relative Accuracy Test  

  Audit (RATA Test) 

-  25-28 . . 67 

    

1.3  

      

1.  

2.  

-  (Acrylonitrile) - NIOSH 1604  

  (Sorbent Tube, GC/FID) 

-  22 . . 67 

 

1.3  

      

1.  

2.  

3.  

  

-  (Acetone) - NIOSH 1300  

  (Sorbent Tube, GC/FID) 

-  22 . . 67 

1.3  

      

1.  

  

2.    

  AN 

-   

  (Hydrogen Cyanide) 

- NIOSH 7904 

  (Filter/ Ion Selective Electrode) 

-  22 . . 67 

1.3  

      

1.  

2.  

-  (Methanol) - NIOSH 2000  

  (Sorbent Tube, GC/FID) 

-  22 . . 67 

1.3  

      

1.  

2.  

3.  

-  (Ammonia) - NIOSH 6016  

  (Sorbent Tube, IC) 

-  22 . . 67 



                       

    

       4

  4-4

   /   

2.  1.  ERU 

2.  WWI 

3.  SAR 

- WBGT - Wet Bulb Globe Temperature - 30 . . 67  

  7 . . 67 

3.  1.  

2.  

- Leq-24 hr 

- L90 

- Integrated Sound Level Meter - 3-10 . . 67 

4.  1.  (SD920) - pH 

- Temperature 

- SS 

- COD 

- BOD5 

 

- TDS 

- TKN 

- H2S 

- CN- 

- Oil & Grease 

- Electrometric 

- Laboratory and Field 

- Dried at 103-105 oC 

- Closed Reflux, Titrimetric 

- 5-Day BOD Test, Membrane 

Electrode 

- Dried at 180 oC 

- Macro Kjeldahl 

- ZnS Precipitation, Iodometric 

- Distillation, Colorimetric 

- Partition-Gravimetric 

- . .- . . 67 

2.   H-14  

 : 

 pH, Temperature, SS, COD, 

BOD5, TDS, TKN,  Oil & Grease 

) 

 

5.  1.  (  9) 

2.  1 (  4) 

3.  2 (  5) 

- pH  

- Acrylonitrile  

 

- Methyl methacrylate  

 

- Electrometric Method 

- Purge and Trap Capillary- 

  Column/ GC/MS  

- Purge and Trap Capillary- 

  Column/ GC/MS  

- 26 . . 67 



                       

    

       4

  4-5

   /   

- TPH (C5-C8)  

- Antimony  

- Vanadium 

- Purge and Trap/ GC/FID Method 

- Inductively Coupled Plasma  

- Inductively Coupled Plasma  

6.  1.  (  9) 

2.  1 (  4) 

3.  2 (  5) 

- pH  

- Acrylonitrile  

- Methyl methacrylate  

- TPH (C5-C8)  

- Antimony  

- Vanadium 

- Electrometric Method 

- Purge and Trap / GC/MS  

- Purge and Trap / GC/MS  

- Purge and Trap / GC/FID  

- Inductively Coupled Plasma  

- Inductively Coupled Plasma 

- 26 . . 67 

  (  3 ) 

7.  -  - 

 

   

 

 

 

-   

 (Recycle) 

 

-  - . .- . . 67 

8.  -  - 

 

  

-  - . .- . . 67 



                       

    

       4

  4-6

   /   

 

9. 

 

9.1  

-   

-   (  1 ) 

 

 

*   

*   

*   

*   

*  X-ray  

*   (

 35  ) 

 (Urine Exam) 

 (ABO Group) (

 1 ) 

 (CBC) 

 (FBS) 

 

*  SGOT 

*  SGPT 

*  ALK. Phosphatase 

*  Gramma GT (  

SGOT, SGPT, ALK Phosphate 

) 

-  

   

-  

 

   

- 

    



                       

    

       4

  4-7

   /   

*  Albumin 

*  Globulin 

 

* BUN 

* Creatinine 

 

* Total Cholesterol 

* Triglyceride 

*  HDL-Cholesterol 

* LDL-Cholesterol 

 (Uric Acid) 

 (HBs Ag) 

 

 

 (Anti-HBs) 

 Anti-HBc  

 

(Audiogram) 

 (Lung  

Function Test) 



                       

    

       4

  4-8

   /   

9.1  -   (  1 ) - 

   

 

  

 

-  

   

-  1   

   

9.1  -  

 

- 

 

 

-  -  1   

   

9.1  -  -  

 

-  -  1  

 6  ( . .- . . 67) 

9.2  -  -  

 

  

 

-  -  1  

 6  ( . .- . . 67) 

9.3 

 

- 

 

- 

 

(TWA) 

  

- Noise Dosimeter - 4, 18  29 . . 67 

 



                       

    

       4

  4-9

   /   

9.3 

 

-  Control room 

-  Compressor room 

-   Cooling tower 

-  

  

 

-  (Octave Band) 

- Sound Level Meter - 4 .  67 

10. -  -  

 

- /

 

-  - . .- . . 67 

10. -  -  

 

- / 

  

  

-  - . .- . . 67 

10. -  -  

 

- / 

 

-  - . .- . . 67 

10. -  -  

 

-

 

 

-  - . .- . . 67 

10. -  -  

 

  

    

  

 

-   

  

 

  

 

 

 

-  

   

-  1   

 



                       

    

       4

  4-10

   /   

 

 (Community 

Satisfaction Index) 

 

10. -  -  

 

 

-  

  

 

 /

 

-  - . .- . . 67 

10. -  -  

 

-   

(Open House) 

-  -  1  

 

10. -  -   -  

 

 

 

-  - . .- . . 67 

 *  (Commercial shutdown) -  2567  

    



                       

    

       4

  4-11

4.1  

4.1.1  

   

   

 (1)   (NO2)  (SO2) 

 10  (PM)     2 

  7  

 (2)   (WS/WD)   2  

 7  

 (3)   (VOCs)   2         

 24  

   4-1  

 

          
 

 4-1  

 

 



                       

    

       4

  4-12

4.1.1.1  

-

 2567  4-2  4-2 

 4-8  4-3   

 
 

 
 (PM-10, SO2, NO2, Wind) 

 

 

 (PM-10, SO2, NO2, Wind)  

 

 

 (PM-10, SO2, NO2, Wind) 

 4-2  

 



                       

    

       4

  4-13

 

 
 (VOCs, Wind) 

 4-2  ( ) 

 

1)   

  3-10 

 2567    1   0.003-0.025  

  1   0.003-0.004   

 24   0.004   10   24  

 0.008-0.036   

        

 (N)  20.2    

 (ENE)  12.5  0.4-1.3   

 58.3 

2)  

     

3-10  2567    1   0.002-0.028  

  1   0.008-0.009   

 24   0.008-0.009   10   

24   0.018-0.040  

        

 (N)  13.1   (SW)  9.5 

 0.4-1.8    41.1 

 



                       

    

       4

  4-14

3)  

       

3-10  2567    1   <0.001-0.020 

   1   0.001-0.003    

  24   0.001-0.002   10 

  24   0.008-0.037  

       

 (WNW)  6.6  

 (SE)  (NW)  4.8  

 0.4-1.3    81.0 

4)  

 24   24   7-8 

 2567    9.3    <0.18 

   <0.15   

 2.7    <0.25  1,3– 

  <0.07    <0.08 

   <0.18   

 2.9  1,2–   <0.51  

1,4-   <0.47  1,2–   <0.09 

   7.3  1,2–  

  <0.19  1,4-   <0.20 

   <0.39  1,1,2,2-  

  <0.64    <0.23 

   <0.07   

 17   

  1   

  

  33   

. . 2552   0.17   

 



                       

    

       4

  4-15

  1   

  

  21  

 1  . . 2544   0.30  

  24   

  

  24   . . 2547 

  0.12   

 10   24  

   

  24   

. . 2547   0.12  

  24   

              

 24    

               

  860    0.55 

   10    7.6 

   12  1,3 –   5.3 

   190       

 150    57  1,2–

  370  1,4-   1,100  

1,2–   48    210 

 1,2–   82  1,4-   860 

   400  1,1,2,2 -      

 83    130   

 20    100  



                       

    

       4

  4-16

 4-2   

   

      

           1992  

   2567 

:   UTM : 47P0730830 UTM1407362 

  (Model  Serial No.):  

   

PM10 Model TE-300-310X Serial No. 3110 Model TE-5025A Serial No. 3729 

SO2 Horiba Model APSA-370 S/N 3XLWFYVJ Model Dasibi Model 5008 Serial No. 665 

NO2 Horiba Model APNA-370 S/N XXSSJ4FM Model Dasibi Model 5008 Serial No. 665 

/  Gas Cylinder  (Calibration Gas Cylinder ID.): EB0062815 

 (Certified Date): 13  2561 

 (Concentration (ppm)): SO2 = 51.01 ppm,  NO2 = 50.55 ppm 

 (Expire Date): 13  2569 

 

 

 (PM10)  (NO2)  (SO2) 

  

24   

  

1  

  

1  

  

1  

  

1  
 24   

(mg/m3)  (ppm)  (ppm)  (ppm)  (ppm) (ppm) 

3-4 . . 67 0.009 0.004 0.025 0.003 0.004 0.004 

4-5 . . 67 0.008 0.005 0.013 0.004 0.004 0.004 

5-6 . . 67 0.029 0.004 0.007 0.004 0.004 0.004 

6-7 . . 67 0.035 0.004 0.007 0.004 0.004 0.004 

7-8 . . 67 0.036 0.005 0.010 0.004 0.004 0.004 

8-9 . . 67 0.022 0.003 0.009 0.004 0.004 0.004 

9-10 . . 67 0.024 0.004 0.011 0.004 0.004 0.004 

-  0.008-0.036 0.003-0.025 0.003-0.004 0.004 

 0.121/ 0.172/ 0.303/ 0.121/ 

 : 1/   24 ( . . 2547) 

 2/   33 ( . . 2552) 

 3/   21 ( . . 2544) 

 -  30  

 

/  :     1992  

 :   

/  :      

 :     1992  

 :   

 : 0-3848-1197, 0-3876-3031-2



                       

    

       4

  4-17

 4-3   

  

      

           1992  

   2567 

:   UTM : 47P0739826 UTM1403319 

  (Model  Serial No.):  

   

PM10 Model TE-5100-D Serial No. 110 Model TE-5025A Serial No. 3729 

SO2 API Model M100E S/N 3138 Model Dasibi 5008 Serial No. 665 

NO2 API Model T200 S/N 7355 Model Dasibi 5008 Serial No. 665 

/  Gas Cylinder  (Calibration Gas Cylinder ID.): EB0062815 

 (Certified Date): 13  2561 

 (Concentration (ppm)): SO2 = 51.01 ppm,  NO2 = 50.55 ppm 

 (Expire Date): 13  2569 

 

 

 (PM10)  (NO2)  (SO2) 

  

24   

  

1  

  

1  

  

1  

  

1  
 24   

(mg/m3)  (ppm)  (ppm)  (ppm)  (ppm) (ppm) 

3-4 . . 67 0.018 0.002 0.018 0.008 0.009 0.009 

4-5 . . 67 0.022 0.006 0.028 0.008 0.009 0.008 

5-6 . . 67 0.024 0.003 0.015 0.008 0.009 0.008 

6-7 . . 67 0.038 0.004 0.015 0.008 0.009 0.008 

7-8 . . 67 0.040 0.004 0.019 0.008 0.009 0.008 

8-9 . . 67 0.028 0.005 0.017 0.008 0.009 0.008 

9-10 . . 67 0.020 0.005 0.015 0.008 0.008 0.008 

-  0.018-0.040 0.002-0.028 0.008-0.009 0.008-0.009 

 0.121/ 0.172/ 0.303/ 0.121/ 

 : 1/   24 ( . . 2547) 

 2/   33 ( . . 2552) 

 3/   21 ( . . 2544) 

 -  30 

 

/  :     1992  

 :   

/  :     

 :     1992  

 :   

 : 0-3848-1197, 0-3876-3031-2



                       

    

       4

  4-18

 4-4   

  

      

           1992  

   2567 

:   UTM : 47P0730046 UTM1409680 

  (Model  Serial No.):  

   

PM10 Model TE-5100-D Serial No. 112 Model TE-5025A Serial No. 3729 

SO2 API Model M100 S/N 603 Model Dasibi 5008 Serial No. 665 

NO2 API Model T200 S/N 6757 Model Dasibi 5008 Serial No. 665 

/  Gas Cylinder  (Calibration Gas Cylinder ID.): EB0062815 

 (Certified Date): 13  2561 

 (Concentration (ppm)): SO2 = 51.01 ppm,  NO2 = 50.55 ppm 

 (Expire Date): 13  2569 
 

 

 (PM10)  (NO2)  (SO2) 

  

24   

  

1  

  

1  

  

1  

  

1  
 24   

(mg/m3)  (ppm)  (ppm)  (ppm)  (ppm) (ppm) 

3-4 . . 67 0.021 0.001 0.018 0.001 0.003 0.001 

4-5 . . 67 0.015 <0.001 0.011 0.001 0.002 0.001 

5-6 . . 67 0.031 <0.001 0.014 0.001 0.002 0.001 

6-7 . . 67 0.037 <0.001 0.016 0.001 0.002 0.001 

7-8 . . 67 0.032 0.001 0.020 0.001 0.002 0.001 

8-9 . . 67 0.024 <0.001 0.009 0.001 0.002 0.002 

9-10 . . 67 0.008 <0.001 0.008 0.001 0.002 0.002 

-  0.008-0.037 <0.001-0.020 0.001-0.003 0.001-0.002 

 0.121/ 0.172/ 0.303/ 0.121/ 

 : 1/   24 ( . . 2547) 

 2/   33 ( . . 2552) 

 3/   21 ( . . 2544) 

 -  30 
 

/  :     1992  

 :   

/  :     

 :     1992  

 :   

 : 0-3848-1197, 0-3876-3031-2



                       

    

       4

  4-19

 4-5   

  

      

           1992  

   2567 

:   UTM : 47P0730830 UTM1407362 

 

 

3-4 . . 67 4-5 . . 67 5-6 . . 67 6-7 . . 67 7-8 . . 67 8-9 . . 67 9-10 . . 67 

WS WD WS WD WS WD WS WD WS WD WS WD WS WD 
(m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) 

10:00-11:00 0.0 - 0.0 - 1.3 ENE 0.9 ENE 0.9 N 0.4 ENE 0.4 N 

11:00-12:00 0.0 - 0.0 - 0.9 ENE 0.4 ENE 0.4 N 0.0 - 0.4 N 

12:00-13:00 0.0 - 0.0 - 0.4 N 0.4 ENE 0.4 N 0.0 - 0.0 - 

13:00-14:00 0.4 N 0.0 - 0.4 N 0.4 N 0.0 - 0.0 - 0.0 - 

14:00-15:00 0.4 SSW 0.0 - 0.4 N 0.4 N 0.4 N 0.0 - 0.0 - 

15:00-16:00 0.4 N 0.0 - 0.4 N 0.4 N 0.4 N 0.0 - 0.0 - 

16:00-17:00 0.9 S 0.0 - 0.4 N 0.4 N 0.0 - 0.0 - 0.4 NE 

17:00-18:00 0.4 S 0.0 - 0.0 - 0.4 N 0.4 ENE 0.0 - 0.0 - 

18:00-19:00 0.0 - 0.0 - 0.4 N 0.0 - 0.0 - 0.0 - 0.0 - 

19:00-20:00 0.4 N 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

20:00-21:00 0.4 N 0.4 ENE 0.0 - 0.0 - 0.0 - 0.0 - 0.4 NE 

21:00-22:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 ENE 

22:00-23:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 ENE 

23:00-00:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

00:00-01:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

01:00-02:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

02:00-03:00 0.0 - 0.4 N 0.0 - 0.0 - 0.0 - 0.0 - 0.4 ENE 

03:00-04:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 N 0.4 ENE 

04:00-05:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 NE 0.4 ENE 

05:00-06:00 0.0 - 0.4 N 0.0 - 0.4 NNE 0.4 NNE 0.9 ENE 0.4 ENE 

06:00-07:00 0.9 NE 0.4 N 0.0 - 0.4 NNE 0.4 NNE 0.4 E 0.9 ENE 

07:00-08:00 0.0 - 0.9 N 0.4 N 0.4 NNE 0.4 NNE 0.4 N 0.4 N 

08:00-09:00 0.0 - 0.9 ENE 0.4 N 0.9 N 0.4 NE 0.0 - 0.4 ENE 

09:00-10:00 0.0 - 0.9 ENE 0.4 ENE 0.9 N 0.4 N 0.0 - 0.4 ENE 

 

 

/  :     1992  

 :   

/  :   

  (N)  20.2   (ENE) 

 12.5  0.4-1.3    58.3 

 



                       

    

       4

  4-20

 4-6   

  

      

           1992  

   2567 

:   UTM : 47P0739826 UTM1403319 

 

 

3-4 . . 67 4-5 . . 67 5-6 . . 67 6-7 . . 67 7-8 . . 67 8-9 . . 67 9-10 . . 67 

WS WD WS WD WS WD WS WD WS WD WS WD WS WD 
(m/s) (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) 

10:00-11:00 1.3 ENE 0.4 SW 0.9 N 0.9 N 1.3 NE 0.4 N 0.4 SW 

11:00-12:00 1.3 ENE 0.4 SSW 0.9 NE 0.9 NNW 1.8 E 0.4 WNW 0.9 SW 

12:00-13:00 1.3 E 0.4 W 0.4 S 0.9 NNE 0.9 S 0.4 W 1.3 SW 

13:00-14:00 1.8 ESE 0.4 WSW 0.9 SSE 0.9 S 1.3 S 0.9 NE 0.4 WSW 

14:00-15:00 1.8 ESE 0.9 WSW 0.4 S 1.3 ESE 0.9 SSW 0.9 NNE 0.4 SW 

15:00-16:00 1.3 ESE 0.9 SW 0.9 SW 0.9 SW 1.3 SW 0.9 NW 0.9 WSW 

16:00-17:00 1.3 ESE 0.4 WSW 0.9 SW 0.4 SSW 1.3 SW 0.9 SW 0.9 SSW 

17:00-18:00 1.3 ESE 1.3 ENE 0.4 ENE 0.0 - 1.3 NE 1.3 SW 0.9 SW 

18:00-19:00 0.9 SE 0.0 - 0.4 SW 0.0 - 0.0 - 0.4 WSW 0.4 SW 

19:00-20:00 0.9 ESE 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

20:00-21:00 0.9 SE 0.0 - 0.4 WSW 0.0 - 0.0 - 0.0 - 0.0 - 

21:00-22:00 0.4 SSE 0.0 - 0.4 SSW 0.0 - 0.0 - 0.0 - 0.4 N 

22:00-23:00 0.4 ESE 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 N 

23:00-00:00 0.9 ESE 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

00:00-01:00 0.9 ESE 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

01:00-02:00 0.4 SSE 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 N 

02:00-03:00 0.4 ESE 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 N 

03:00-04:00 0.4 S 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 N 

04:00-05:00 0.0 - 0.0 - 0.0 - 0.0 - 0.9 NNE 0.0 - 0.0 - 

05:00-06:00 0.0 - 0.0 - 0.0 - 0.0 - 0.9 N 0.0 - 0.0 - 

06:00-07:00 0.4 N 0.0 - 0.0 - 0.9 N 0.9 N 1.8 N 0.9 W 

07:00-08:00 0.0 - 0.4 N 0.0 - 0.4 N 0.9 NNE 0.9 N 0.9 W 

08:00-09:00 0.0 - 0.4 N 0.0 - 0.4 NNW 0.9 N 0.4 N 0.4 W 

09:00-10:00 0.4 W 0.9 NNE 0.4 N 0.9 N 0.4 N 0.4 ENE 0.4 W 

 

       

 

/  :     1992  

 :   

/  :   

  (N)  13.1   (SW)  9.5  

 0.4-1.8    41.1 

 



                       

    

       4

  4-21

 4-7   

 

      

           1992  

   2567 

:   UTM : 47P0730046 UTM1409680 

 

 
3-4 . . 67 4-5 . . 67 5-6 . . 67 6-7 . . 67 7-8 . . 67 8-9 . . 67 9-10 . . 67 

WS WD WS WD WS WD WS WD WS WD WS WD WS WD 
(m/s (m/s) (m/s) (m/s) (m/s) (m/s) (m/s) 

09:00-10:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

10:00-11:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

11:00-12:00 0.0 - 0.0 - 0.4 NNW 0.4 N 0.0 - 0.0 - 0.4 WNW 

12:00-13:00 0.4 SE 0.4 SSE 0.0 - 0.0 - 0.0 - 0.0 - 0.9 NW 

13:00-14:00 0.4 SE 0.4 WNW 0.0 - 0.0 - 0.0 - 0.0 - 0.9 NW 

14:00-15:00 0.4 SE 0.9 NW 0.0 - 0.4 WNW 0.0 - 0.0 - 0.4 NW 

15:00-16:00 0.4 SE 0.4 NW 0.4 WNW 0.4 WNW 0.9 WNW 0.0 - 0.4 WNW 

16:00-17:00 0.4 SSE 0.0 - 0.4 WNW 0.0 - 1.3 WNW 0.0 - 0.4 NW 

17:00-18:00 0.4 SE 0.0 - 0.4 SE 0.0 - 0.0 - 0.0 - 0.9 NW 

18:00-19:00 0.4 SE 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 NW 

19:00-20:00 0.4 SE 0.0 - 0.9 WNW 0.0 - 0.0 - 0.0 - 0.0 - 

20:00-21:00 0.0 - 0.0 - 0.4 WNW 0.0 - 0.0 - 0.0 - 0.0 - 

21:00-22:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

22:00-23:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

23:00-00:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

00:00-01:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

01:00-02:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

02:00-03:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

03:00-04:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

04:00-05:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

05:00-06:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

06:00-07:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.4 NNE 0.0 - 

07:00-08:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

08:00-09:00 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 0.0 - 

 

       

 

/  :     1992  

 :   

/  :   

  (WNW)  6.6    

 (SE)  (NW)  4.8   0.4-1.3    

  81.0 
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 4-8   

  

      

           1992  

   2567 

:   

 7-8  2567 

 : U.S EPA Method TO-15 (Canister and GC-MS) 

   

( g/m3) 
( g/m3)1/ 

   

( g/m3) 
( g/m3)1/ 

1  Propene <0.09 - 40  1,1,1-Trichloroethane <0.11 - 

2  Dichlorodifluoromethane 0.59 - 41  Cyclohexane 1.3 - 

3  Chlorodifluoromethane 0.63 - 42  Carbon Tetrachloride <0.18 1501/ 

4  1, 2-Dichlorotetrafluoroethane <0.25 - 43  Benzene 2.7 7.61/ 

5  Chloromethane 1.2 - 44  1,2-Dichloroethane <0.09 481/ 

6  Isobutene <0.03 - 45  Trichloroethylene <0.23 1301/ 

7  Vinyl Chloride <0.07 201/ 46  1-Butanol <0.32 - 

8  1,3-Butadiene <0.07 5.31/ 47  1,2-Dichloropropane <0.19 821/ 

9  Acetaldehyde 9.3 8601/ 48  2-Pentanone <0.20 - 

10  Methanol 9.6 - 49  Pentanal <0.06 - 

11  Bromomethane <0.08 1901/ 50  3-Pentanone <0.25 - 

12  Chloroethane <0.03 - 51  1,4-Dioxane <0.20 8601/ 

13  Trichlorofluoromethane 0.50 - 52  Bromodichloromethane <0.25 - 

14  Pentane 1.1 - 53  Trans-1,3-Dichloropropene <0.15 - 

15  Ethanol 8.3 - 54  4-Methyl-2-Pentanone <0.12 - 

16  Isoprene <0.06 - 55  Toluene 12 - 

17  Acrolein <0.18 0.551/ 56  cis-1,3-Dichloropropene <0.25 - 

18  Propanal <0.08 - 57  1,1,2-Trichloroethane <0.24 - 

19  1,1-Dichloroethylene <0.05 - 58  Tetrachloroethylene <0.39 4001/ 

20  CFC-113 <0.13 - 59  3-Hexanone <0.33 - 

21  Acetone 6.4 11,8803/ 60  2-Hexanone <0.20 - 

22  Methyl Iodide <0.15 - 61  Hexanal <0.30 - 

23  Carbondisulfide 17 1002/ 62  1,2-Dibromoethane <0.51 3701/ 

24  2-Propanol 6.4 - 63  Chlorobenzene <0.23 - 

25  Acetonitrile <0.07 - 64  Ethylbenzene 2.9 - 

26  Dichloromethane 7.3 2101/ 65  m,p-Xylene 3.5 - 

27  Cyclopentane <0.09 - 66  o-Xylene 1.6 - 

28  Acrylonitrile <0.15 101/ 67 Total Xylene 5.1 - 

29  MTBE <0.06 - 68  Styrene <0.07 - 

30  Hexane 7.2 - 69  Bromoform <0.87 - 
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( g/m3) 
( g/m3)1/ 

   

( g/m3) 
( g/m3)1/ 

31  Methacrolein <0.24 - 70  1,1,2,2-Tetrachloroethane <0.64 831/ 

32  1,1-Dichloroethane <0.05 - 71  1,3,5-Trimethylbenzene <0.49 - 

33  Vinyl Acetate <0.38 - 72  1,2,4-Trimethylbenzene <0.42 - 

34  1-Propanol <0.06 - 73  1,3-Dichlorobenzene <0.39 - 

35  Butanal <0.11 - 74  1,4-Dichlorobenzene <0.47 1,1001/ 

36  Methyl Vinyl Ketone <0.30 - 75  1,2,3-Trimethylbenzene <0.27 - 

37  cis-1,2-Dichloroethene <0.08 - 76  Benzyl Chloride <0.25 121/ 

38  MEK <0.27 - 77  1,2-Dichlorobenzene <0.35 - 

39  Chloroform 2.9 571/ 78  1,2,4-Trichlorobenzene <0.13 - 

 : 1/    24   

 . . 2552 

         2/    . .2560 
 3/  Ontario's Ambient Air Quality Criteria, 2019 

 

/  :  . .     

 :   

/  :    

 : 02-939-4370
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4.1.1.2  

. . 2565-2567  30
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PM 10  24 (mg/m3)

PM 10  PM10 = 0.12 mg/m3
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4.1.2  

    

 

 (1)  (NOx)  (SO2)           

 (PM)  ERU  WWI  SAR  2 

 

 (2)  (HCN)  ERU  2 

 

 (3)  CEMS      

 (NOx)  (SO2)  (O2) 

  2  

 (4)  CEMS (Audit/RATA)   

 (NOx)  (SO2)  (O2)  1  Third Party 

  4-5 
 

 

 4-5  

 SAR

 WWI 

 ERU 
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4.1.2.1  

-

 2567  4-6  4-9 

 4-11  

 

 
 

 ERU 

 

 
 

 SAR 

 
 

 WWI 

 4-6  

 

1)   ERU 

 ERU  7%O2  7  2567  

  4.4    <1.1  

  <0.8        

  ERU  0.7230, <0.4552  

<0.2678   
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 (  7)   5103.3.1/3427  19  2566   

  32  4.62  

  28   10.57    10 

  2.71    

   . . 

2566  ERU  

   60 

   20  

  120     

   0.43  

 0oC 3% O2  Environmental, Health and Safety Guidelines 

for large volume petroleum-Based Organic Chemicals Manufaturing, IFC, 2007  

2.0  0oC 3%O2   

2)   WWI 

 WWI  7%O2  8  2567  

  0.3    <2.0 

   9.7   

  WWI  0.0014, <0.0243  

0.0852   

 

 

 (  7)   5103.3.1/3427  19  2566         

  32  0.58           

  28   1.32    50 

  1.69     

3)   SAR  

 SAR  7%O2  4  2567  

  2.7    <1.2 

   17.2   
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  SAR  0.0199, <0.0225  

0.2383   

 

 

 (  7)   5103.3.1/3427  19  2566         

  32  0.15           

  28   0.34    50 

  0.44     

 

4.1.2.2  

 . . 2565-2567  30 

 ERU, WWI  SAR            

  4-7 

-   SO2   

 

4.1.2.3  CEMs 

  (CEMs) 

  ERU  WWI  NOx SO2 TSP 

 O2  SAR  NOx SO2  O2  9 

  4-12 

 (Commercial shutdown) -  2567 

 

 

 

4.1.2.4  CEMs 

   CEMS  1  . . 2567 

  ( )   25-28 

2567  Relative Accuracy Test Audit (RATA)   9 

 4-11   Code of Federal Regulations 40 Part 60 

Appendix B  
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 4-9  ERU  

  

      

           1992  

   2567 

 :  ERU 

 7  2567 

 10:00-10:42 . 

: 

    4,058  

: 

 UTM 47P 730289E 1405973N   

  60.30       4.30  

  192.00    15.91 /  

  3.85  9.07 
  

 

 
 

  

 

( / ) 

 

  

( / )4/ 

%Actual 

O2
1/ 

%O2 
2/ 

EIA4/ MONRE6/ 

Particulate mg/m3 5.4 4.4 32 60 0.7230 4.62 

SO2 ppm <1.3 <1.1 28 20 <0.4552 10.57 

NOx as NO2 ppm <1.0 <0.8 10 120 <0.2678 2.71 

HCN mg/m3 0.38 0.433/ 2.05/ - - - 

 1/  760 mmHg  250C     

 2/  760 mmHg  250C     7 

 3/  760 mmHg  00C    3 

 4/ 

  (  7)                     

 5103.3.1/3427  19  2566 

 5/  IFC, 2007. Environmental, Health and Safety Guideline for Large Volume 

    Petroleum-Based Organic Chemicals Manufacturing 

 6/    

                  . . 2566 

 :     1992    (  HCN) 

 :      :   

/  :      /  : -003- -0012 

 : 0-3848-1197, 0-3876-3031-2
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 4-10  WWI  

  

      

           1992  

   2567 
 :  WWI 

 8  2567 

 09:45-10:40 . 

: 

    509  

: 

 UTM 47P 730367E 1405927N   

  60.00        1.89  

  52.00     2.97 /  

  11.85       5.80 

 

 

 
 

 

3/  

( / ) 

 

 

( / )3/ 

%Actual 

O2
1/ 

%O2 
2/ 

Particulate mg/m3 0.2 0.3 32 0.0014 0.58 

SO2 ppm <1.3 <2.0 28 <0.0243 1.32 

NOx as NO2 ppm 6.3 9.7 50 0.0852 1.69 

 1/  760 mmHg  250C     

 2/  760 mmHg  250C    7 
3/ 

  (  7)  

 5103.3.1/3427  19  2566 

 

 :     1992   

 :     :    

/  :     : -003- -0012 

  : 0-3848-1197, 0-3876-3031-2 
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 4-11  SAR  

  

      

           1992  

   2567 
 :  SAR 

  4  2567 

 10:40-13:40 . 

:  

    104  

: 

 UTM 47P 730162E 1406267N   

  61.00        2.40  

  45.00     1.70 /  

  5.42       8.04 

 

 

 
 

 

3/  

( / ) 

 

 

( / )3/ 

%Actual 

O2
1/ 

%O2 
2/ 

Particulate mg/m3 3.0 2.7 32 0.0199 0.15 

SO2 ppm <1.3 <1.2 28 <0.0225 0.34 

NOx as NO2 ppm 19.1 17.2 50 0.2383 0.44 

 1/  760 mmHg  250C     

 2/  760 mmHg  250C    7 
3/ 

  (  7)  

 5103.3.1/3427  19  2566 

 :     1992   

 :     :    

/  :     : -003- -0012 

  : 0-3848-1197, 0-3876-3031-2 
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 4-12  CEMs 

  

      

           1992  

  O2 (%) SO2  7%O2 (ppm) NOx  7%O2 (ppm) PM  7%O2 (mg/m3) 

Min Max Average Min Max Average Min Max Averag Min Max Average 

ERU 

. . 67 3.6 20.9 14.9 0.0 0.0 0.0 0.0 6.7 2.3 0.5 4.9 2.8 

. . 67 3.4 5.7 3.7 0.0 0.0 0.0 3.2 5.6 3.9 2.6 3.8 2.9 

. . 67 3.4 4.2 3.7 0.0 0.9 0.1 0.9 4.0 2.8 2.7 3.8 2.9 

. . 67 3.6 14.0 4.1 0.1 13.7 3.2 0.0 3.5 2.6 2.8 4.1 3.0 

. . 67* 13.8 14.4 14.1 0.0 12.2 3.8 0.0 5.8 0.8 2.9 4.0 3.1 

. . 67* - - - - - - - - - - - - 

-  3.4-20.9 0.0-13.7 0.0-6.7 0.5-4.9 

 High Alarm 162/ 8 25.6 

 High High Alarm 182/ 9 28.8 

 EIA1/ 202/ 10 32 

WWI 

. . 67 10.7 12.8 11.9 0.9 17.2 6.4 0.5 37.0 10.9 1.1 2.1 1.2 

. . 67 7.1 12.1 11.0 0.0 15.5 5.4 0.2 26.6 5.4 1.1 2.2 1.2 

. . 67 9.5 17.3 11.2 0.0 19.8 3.4 0.0 15.8 2.5 1.1 2.2 1.1 

. . 67 10.9 17.7 12.2 0.0 20.8 4.3 0.8 11.7 2.5 1.0 2.3 1.1 

. . 67* 6.0 20.7 8.2 0.0 19.7 1.2 0.0 34.1 6.5 1.0 5.0 1.2 

. . 67* 8.0 8.6 8.3 0.0 0.0 0.0 13.3 28.2 21.0 1.0 2.0 1.1 

-  6.0-20.7 0.0-20.8 0.0-37.0 1.0-5.0 

 High Alarm 22.4 40 25.6 

 High High Alarm 25.2 45 28.8 

 EIA1/ 28 50 32 

SAR 

. . 67 3.8 15.9 6.3 0.0 14.2 7.4 9.3 35.2 22.9 

 

. . 67 2.1 18.9 4.3 0.0 17.0 11.4 2.3 36.3 16.9 

. . 67 3.6 4.6 4.1 8.9 16.8 11.9 9.4 27.5 17.6 

. . 67 1.5 5.6 4.2 6.3 17.1 10.5 7.8 24.9 17.5 

. . 67* 3.4 8.6 4.6 5.5 12.3 8.9 7.7 24.6 16.8 

. . 67* - - - - - - - - - 

-  1.5-18.9 0.0-17.1 2.3-36.3 

 High Alarm 22.4 40 

 High High Alarm 25.2 45 

 EIA1/ 28 50 
 

 1/ 

  (  7)   5103.3.1/3427  19  2566 

 2/   . . 2566 

 *  . .- . . 67  
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 4-13  CEMs . . 2567 

  

      

            1992  
 

   

 

CEMs  

(ppm) 

RM 

(ppm) 

RA  

(%) 

RA Criteria  

(%)* 
 

ERU 25 . . 67  

NOx 0.87 0.54 3.96 101/  

SO2 0.44 1.14 2.87 101/  

O2 3.64 3.53 0.12 12/  

WWI 27 . . 67  

NOx 2.16 5.48 7.69 101/  

SO2 19.29 18.69 10.29 201/  

O2 11.86 12.13 0.27 12/  

SAR 26 . . 67  

NOx 12.78 12.99 1.04 101/  

SO2 13.60 13.55 3.87 101/  

O2 4.00 3.78 0.22 12/  

 1/ US.EPA 40 CFR Part 60 Appendix B, Performance Specification 2 
 2/ US.EPA 40 CFR Part 60 Appendix B, Performance Specification 3 

 * RA Criteria  NOx, SO2 :  RM  50% 

  %RA Criteria = 20  50%  %RA Criteria = 10  

     

 :   ( )   

 :      :    

/  :   

  : 02-678-1813 
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  SAR  17 . . 67   Demister 

FD-420  18 . .-15 . . 67  Demister FD-420 

. .- . . 68  WWI  24 . . 67  

 TSP  CEMS   
 

 
 

 
 4-7   

  

     

0.2 1.4 0.5 0.2
2.4

4.4
1.5 1.7 0.5 0.2

8.4

0.3
3.1 3.2 2.7

7.4

14.4

2.7

0

5

10

15

20

25

30

35

26, 26, 27 . . 65 17,19,18 . . 65 19, 20, 21 . . 66 25, 26, 27 . . 66 22, 24 . ., 17 . . 67 7,8,4 . . 67

PM @7%O2 (mg/m3)

ERU Stack WWI Stack SAR Stack

 EIA  32 mg/m3

<1.3 <1.3 <1.3 <1.1 <1.1 <1.1

0

5

10

15

20

25

30

26 . . 65 17 . . 65 19 . . 66 25 . . 66 22 . . 67 7 . . 67

SO2 @7%O2 (ppm)

ERU Stack

 EIA  28 ppm 

   20 ppm 

<1.3 <1.3 <1.3 <2.0 <2.5 <2.0

0

5

10

15

20

25

30

26, 27 . . 65 19, 18 . . 65 20, 21 . . 66 26, 27 . . 66 24 . ., 17 . . 67 8, 4 . . 67

SO2 @7%O2 (ppm)

WWI Stack SAR Stack

 EIA  28 ppm 
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 4-7   

  

     ( ) 

2.7

<1.0

7.1

5.5

1.5
<0.8

0

2

4

6

8

10

12

26 . . 65 17 . . 65 19 . . 66 25 . . 66 22 . . 67 7 . . 67

NOx @7%O2 (ppm)

ERU Stack

 EIA  10 ppm 

2.8

15.8

30.2

4.5 3.3
9.712.0

16.0

29.6

7.7 9.4

17.2

0

10

20

30

40

50

60

26, 27 . . 65 19,18 . . 65 20,21 . . 66 26,27 . . 66 24 . ., 17 . . 67 8,4 . . 67

NOx @7%O2 (ppm)

WWI Stack SAR Stack

 EIA  50 

0.38
0.27 0.35

0.54

0.25
0.43

0.0

0.5

1.0

1.5

2.0

2.5

26 . . 65 17 . . 65 19 . . 66 25 . . 66 22 . . 67 7 . . 67

HCN @0OC, 3%O2 (mg/m3)

ERU Stack

 IFC (2007)  2 mg/m3
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4.1.3  

     3  

 

  (1)  (Acrylonitrile) 

 

  (2)  (Acetone)   

  

  (3)  (Hydrogen Cyanide) 

  AN 

  (4)  (Methanol)  

 

  (5)  (Ammonia)  

   

   4-8 

 

 4-8  

 

4.1.3.1  

 -

 2567  4-9  4-

14  
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  4-40

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 

 

 4-9  
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  4-41

 

 
 

 

 
 AN 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 4-9  ( ) 
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  4-42

 

 
 

 ( ) 

 4-9  ( ) 
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  4-43

1)  

  22 

 2567    <0.01    <0.01 

  

2)  

 22 

 2567    <0.01    <0.01        

  

3)   

  22 

 2567    <0.01    <0.01 

  

4)  

  22 

 2567    0.02   

5)  AN 

 AN  

 22  2567    <0.01  

6)  

  22  

2567    <0.01   

7)  

  22  2567 

   <0.01  

8)  

  22  2567 

   <0.01  

9)   

  22  2567 

   0.12   



                       

    

       4

  4-44

 (Commercial Shutdown) 

-  2567  4/2567 

 

 

 

 . . 2560   2  

  

  

 . . 2560  

 1,000  

  

 AN 

 . . 2560  

 10  

  

  American Conference of Government Industrial Hygienists 

(ACGIH), 2024   200  

  

  

 . . 2560   

50  

 

4.1.3.2  

 . . 2565-2567  30 

      

 

 4-10 
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  4-45

 4-14  

  

      

           1992  

   2567 

 
 

 
 

 
 

22 . . 67 . . 67@ 

 Acrylonitrile ppm <0.01 - 21/,2/ 

 Acrylonitrile ppm <0.01 - 21/,2/ 

 Acetone ppm <0.01 - 1,0001/, 2502/ 

 

 

Acetone ppm <0.01 - 1,0001/, 2502/ 

 Acetone ppm <0.01 - 1,0001/, 2502/ 

  

 AN 

Hydrogen cyanide ppm <0.01 - 101/,C4.73/ 

 

 

Hydrogen cyanide ppm <0.01 - 101/,C4.73/ 

 Methanol ppm <0.01 - 2002/ 

 Methanol ppm <0.01 - 2002/ 

 Ammonia ppm 0.02 - 501/, 252/ 

 Ammonia ppm 0.12 - 501/, 252/ 

 AN Ammonia ppm <0.01 - 501/, 252/ 

       1/    ( . . 2560) 

    2/  American Conference of Government Industrial Hygienists (ACGIH), 2024 : (TLV-TWA) 
      3/  American Conference of Government Industrial Hygienists (ACGIH), 2024 : (TLV-C) 

     @  (Commercial Shutdown) -  2567 

 4/2567  
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/  :  . .     

 :   

 :  . . .    

 :   

 : 0202-03-2564-0001 

 : 02-939-4370  453 
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4.2  

  WBGT  ERU 

 WWI  SAR  3  

 4-11 

 

 
 4-11  

 

4.2.1  

 -  2567 

 4-12  4-15  

SAR 

ERU 
WWI 
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  4-50

 

 
 ERU 

 

 
 ERU 

 

 
 WWI 

 

 
 WWI 

 

 
 SAR 

 

 
 SAR 

 4-12  

 

1)  ERU 

  ERU  30   7 

 2567  WBGT  30.5  32.6   
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  4-51

2)  WWI 

  WWI  30   7 

 2567  WBGT  29.4  32.7   

3)  SAR 

  SAR  30   7 

 2567  WBGT  31.0  30.4   

  ERU  WWI 

 SAR   

    

  . . 2559  

 34  

 

4.2.2  

 . . 2565-2567  30 

 ERU  WWI  SAR 

  4-13 

 

 4-15  

  

      

           1992  

   2567 

 : Wet Bulb Globe Temperature 

1.  ERU  

 30 . . 67 : QUEST Temp34, Serial No. TEU080015  28 . . 67 

 7 . . 67 : QUEST Temp34, Serial No. TEU080011  10 . . 67 

2.  WWI 

 30 . . 67 : QUEST Temp34, Serial No. TEU080014  28 . . 67 

 26 . . 67 : QUEST Temp34, Serial No. TEU080014  28 . . 67 

3.  SAR 

 30 . . 67 : QUEST Temp34, Serial No. TEU080012  10 . . 67 

 26 . . 67 : QUEST Temp34, Serial No. TEU080013  10 . . 67 
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  4-52

/ /   
/ 

 

 

(oC) 
1/ 

30 . . 67  ERU  Log Sheet   

-  

( ) 

30.5 34.0 

7 . . 67  ERU  Log Sheet   

-  

( ) 

32.6 34.0 

30 . . 67  WWI  Log Sheet   

-  

( ) 

29.4 34.0 

7 . . 67  WWI  Log Sheet   

-  

( ) 

32.7 34.0 

30 . . 67  SAR  

 Lancing Pipe 

  

( ) 

31.0 34.0 

7 . . 67  SAR  

 Lancing Pipe 

  

( ) 

30.4 34.0 

  1/       

    . .2559   

  . . 2546  

 

/  :     1992  

   :   /   

/  :   

 : 0401-03-2564-0009 

 : 0-3848-1197, 0-3876-3031-2 
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4.3  

  24  (Leq-24) 

 90 (L90)   7   6 

  4-14 
 

 
 

 4-14  
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  4-55

4.3.1  

 -  2567 

 4-15  4-16  4-17 

 
 

 
 

 

 
   

 4-15  

 

1)  

 3-10  

2567   24   62.2-64.9   90 

 60.3-68.8  

 24 

  

 . . 2548   70  

  90  

2)  

 3-10  2567  

 24   58.5-62.5   90  

44.6-69.2  

  24 

  15 ( . .2540)  

   70   90 
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  4-56

 4-16  

  

      

           1992  

   2567 

 :  

 (SLM Model  Serial No.) : Integrated Sound Level Meter, S/N G301638 Type 2 

 (Calibrator Model  Serial No.) : NC-75, S/N 34802645 

 (Calibration Ref (dB(A)) : 93.97 dB (A) 

 Sound Level Meter: SLM Reading 94.0 dB (A)  SLM Adjust 94.0 dB (A) 

 (Certified Date): 26  2567 

 (Cal Sheet No.): Cert. No. : ACC24043 

 
 (dB(A)) 

Leq 24 hr. L90  

3-4 . . 67 62.9 61.1-62.6 

4-5 . . 67 64.9 60.8-68.8 

5-6 . . 67 63.6 60.4-64.0 

6-7 . . 67 62.6 60.8-62.5 

7-8 . . 67 64.0 60.7-68.7 

8-9 . . 67 62.7 60.3-63.3 

9-10 . . 67 62.2 60.8-62.0 

-  62.2-64.9 60.3-68.8 
* 70 - 

: *  . . 2548 

-  30  

 

/  :     1992  

 :   

/  :   

 : 0-3848-1197, 0-3876-3031-2 
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 4-17  

  

      

           1992  

  2567 

 :  

 (SLM Model  Serial No.) : Integrated Sound Level Meter, S/N G301660 Type 2 

 (Calibrator Model  Serial No.) : NC-75, S/N 34802645 

 (Calibration Ref (dB(A)) : 93.97 dB (A) 

 Sound Level Meter: SLM Reading 94.0 dB (A)  SLM Adjust 94.0 dB (A) 

 (Certified Date): 26  2567 

 (Cal Sheet No.): Cert. No. : ACC24043 

 
 (dB(A)) 

Leq 24 hr. L90  

3-4 . . 67 62.5 47.0-69.2 

4-5 . . 67 62.5 45.2-67.5 

5-6 . . 67 60.3 45.8-66.2 

6-7 . . 67 58.5 45.6-61.1 

7-8 . . 67 59.5 45.8-57.3 

8-9 . . 67 58.8 46.0-54.2 

9-10 . . 67 59.1 44.6-53.9 

-  58.5-62.5 44.6-69.2 
* 70 - 

: *   15 ( . . 2540) 

-  30   

 

/  :     1992  

 :   

/  :   

 : 0-3848-1197, 0-3876-3031-2 
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4.3.2  

 . . 2565-2567  30 

 24   

  4-16  
 

 

  

 4-16  24    

  

     

 

4.4  

  (SD920)  

H-12   H-14 ( )  1   

 (pH)  (Temperature)  (SS)  (COD)  (BOD)  

(TDS)  (TKN)  (Sulfide)  (Cyanide)  (Oil&Grease) 
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 4-17   H-12 

 

4.4.1  

 -  2567 

 4-18  4-18  

-  –     6.7-8.6 

-      30-36   

-      <5-12   

-       <40-92   

-       <2.0-9.0  

-      342-1,900  

-      15-56   

-     <0.50-0.67  

-     <0.020   

-    <3.0   
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 (  7)   5103.3.1/3427  19  2566                 

 

  (Commercial Shutdown) . .- . . 

67  
 

 

 

 
 

 

 
 

 

 

 

 

 

 

 4-18  
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  4-61

 4-18  

       

           1992  

   2567 

  

  
 -

 
  1/ 

 EIA 19 . . 67 2 . . 67 6 . . 67 4 . . 67 22 . . 67 13 . . 67 

-   - 7.4 8.1 6.7 7.4 7.3 8.6 6.7-8.6 7.6 5.5 - 9.0 5.5 - 9.0 

 oC 33 34 35 35 36 30 30-36 33.8  45.0  45.0 

  mg/l 10 <5 12 <5 6 <5 <5-12 6.7  200  200 

 mg/l 51 <40 92 47 40 <40 <40-92 49  750  750 

 mg/l 4.3 <2.0 3.5 9.0 5.5 5.4 <2.0-9.0 4.9  500  500 

 mg/l 892 1,900 1,708 1,496 1,520 342 342-1,900 1,310  3,000  3,000 

 mg/l as NH3-N 15 54 29 56 22 28 15-56 34  100  100 

  mg/l as H2S <0.50 <0.50 0.67 <0.50 <0.50 0.58 <0.50-0.67 <0.50  1.0  1.0 

 mg/l as HCN <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020  0.2  0.2 

 mg/l <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0  10  10 

   1/   ( ) 

/   :     1992                :  038-481197-8 

 :   ,  ,           

                :          
/    :               : -003- -0004 
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4.4.2  

 . . 2565-2567  30 

  

 4-19   
 

 
 

 
  *  (Shutdown)  4 -22  2565  2565 

   

 4-19    
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4.5.1  

 . . 2567 

 4-22  4-19  

 
 

 
 (  9) 

 

 
 1 (  4) 

 

 
 2 (  5) 

 4-22  

 

1)  (  9) 

  (  9)  26 

 2567    4.41   <0.002      

   <0.007   (C5-C8)      

 <0.00004    <0.01   

 <0.005 
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  4-68

2)  1 (  4) 

  1 (  4)  26 

 2567    4.53   <0.002       

   <0.007   (C5-C8)     

 <0.00004    0.04   

 <0.005  

3)  2 (  5) 

  2 (  5)  26 

 2566    6.08   <0.002 

   <0.007   (C5-C8) 

 <0.00004    0.02    

0.006  

 

  (  9) 

 1 (  4)  2 (  5) 

   

  

  . . 2559 

  

 

 6.5-9.2   

 (  9)   6.5-9.2  

  

  

 

 43 

 35  

. . 2555  6.5-9.2    
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  4-69

 4-19  

  

      

           1992  

   2567 

 

/

 UTM 

  
 

(26 . . 67) 
* 

 

 

(  9) 

  

pH - 4.41 6.5-9.2(1) 

Acrylonitrile mg/l <0.002 0.1(2) 

Methyl methacrylate mg/l <0.007 - 

TPH (C5-C8) mg/l <0.00004 1.4 

Antimony mg/l <0.01 1.0 

Vanadium mg/l <0.005 17 

 

 1 

(  4)  

pH - 4.53 6.5-9.2(1) 

Acrylonitrile mg/l <0.002 0.1(2) 

Methyl methacrylate mg/l <0.007 - 

TPH (C5-C8) mg/l <0.00004 1.4 

Antimony mg/l 0.04 1.0 

Vanadium mg/l <0.005 17 

 

 2  

(  5) 

pH - 6.08 6.5-9.2(1) 

Acrylonitrile mg/l <0.002 0.1(2) 

Methyl methacrylate mg/l <0.007 - 

TPH (C5-C8) mg/l <0.00004 1.4 

Antimony mg/l 0.02 1.0 

Vanadium mg/l 0.006 17 

:  *    

    

  . . 2559 

 (1) 

 

   

   6.5 - 9.2 

 (2)       
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 :  . . .    

 :    

/  :   

 :   

 : -011- -0025 

 : 02-939-4370  

 

4.5.2  

 . . 2560-2567  30 

 (  9)  1 (  4) 

 2 (  5) 

         

 6.5-9.2  

 (  9)   6.5-9.2  

 

 

  

  4-23 

 

 
 

 4-23    

  

    

4.
84 4.
98

6.
24

5.
62

4.
28 4.
70 4.
75

4.
415.

1

4.
93 5.

63 5.
74

5.
25

5.
20

5.
04

4.
53

6.
04

5.
8 5.
92 6.
07

5.
89

5.
84 6.
22

6.
08

0

5

10

30 . . 60 13 . . 61 12 . . 62 19 . . 63 25 . . 64 16 . . 65 21 . . 66 26 . . 67

 (  9)  1 (  4)  2 (  5) 

 6.5-9.2
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: . . 2560  TPH (C5-C8)   

 2561-2562 .  ND = 0.100 mg/l  2563 .  ND = 0.0001 mg/l  2564   . . .    
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4.6  

  

(  9)  1 (  4)  2 (  5)  

 (pH)  (Acrylonitrile)  (Methyl methacrylate) 

 (TPH (C5-C8))  (Antimony)  (Vanadium)  3  

  4-24 

 

 

<0
.0

1

0.
02

0.
02

<0
.0

1

<0
.0

1

<0
.0

1

0.
04

<0
.0

1

<0
.0

1

0.
05 0.
07

0.
05

<0
.0

1

0.
10

<0
.0

1

0.
04

<0
.0

1

0.
03 0.
05

0.
03

<0
.0

1

0.
03

<0
.0

1

0.
02

0.00

0.50

1.00

1.50

30 . . 60 13 . . 61 12 . . 62 19 . . 63 25 . . 64 16 . . 65 21 . . 66 26 . . 67

 (  9)  1 (  4)  2 (  5) 

 1 mg/l
<0

.0
05

<0
.0

05

<0
.0

05

<0
.0

05

<0
.0

05

<0
.0

05

<0
.0

05

<0
.0

05

<0
.0

05

<0
.0

05

<0
.0

05

<0
.0

05

<0
.0

05

0.
00

6

<0
.0

05

<0
.0

05

0.
00

6

<0
.0

05

<0
.0

05

0.
00

5

<0
.0

05

0.
00

8

0.
00

5

0.
00

6

0

5

10

15

20

30 . . 60 13 . . 61 12 . . 62 19 . . 63 25 . . 64 16 . . 65 21 . . 66 26 . . 67

 (  9)  1 (  4)  2 (  5) 

 17 mg/l



                       

    

       4

  4-73

4.6.1  

  26  2567  

. . 2570  4-25 

 4-20  

 

 

 
 

 4-24  



                       

    

       4

  4-74

 

 
 (  9) 

 

 
 1 (  4) 

 

 
 2 (  5) 

 4-25  

 

1)  (  9) 

  (  9)  26 

 2567    6.94   <0.002 

   <0.007         

(C5-C8)  <0.00004    1.9   

  21  

 

 

 

 

 



                       

    

       4

  4-75

2)  1 (  4) 

  1 (  4)  

26  2567    6.56   <0.002 

   <0.007     

(C5-C8)  <0.00004    10      

  19  

3)  2 (  5) 

  2 (  5)  

26  2567    7.04   <0.002 

   <0.007     

(C5-C8)  <0.00004    <1.0      

  37  

 

  (  9) 

 1 (  4)  2 (  5) 

   

  

  . . 2559 

  

 (pH)  (Methyl Methacrylate) 

 



                       

    

       4

  4-76

 4-20  

  

      

           1992  

   2567 

/

 UTM 

  
 

(26 . . 67) 
* 

 

 

(  9)  

pH - 6.94 - 

Acrylonitrile mg/kg <0.002 7(1) 

Methyl methacrylate mg/kg <0.007 - 

TPH (C5-C8) mg/kg <0.00004 25 

Antimony mg/kg 1.9 1,000 

Vanadium mg/kg 21 1,000 

 

 1 

(  4)  

pH - 6.56 - 

Acrylonitrile mg/kg <0.002 7(1) 

Methyl methacrylate mg/kg <0.007 - 

TPH (C5-C8) mg/kg <0.00004 25 

Antimony mg/kg 10 1,000 

Vanadium mg/kg 19 1,000 

 

 2  

(  5) 

pH - 7.04 - 

Acrylonitrile mg/kg <0.002 7(1) 

Methyl methacrylate mg/kg <0.007 - 

TPH (C5-C8) mg/kg <0.00004 25 

Antimony mg/kg <1.0 1,000 

Vanadium mg/kg 37 1,000 

:  *    

    

  . . 2559 

 (1)       

 :  . . .    

 :    

/  :   

 :   

 : -011- -0025  

 : 02-939-4370  
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  4-77

4.6.2  

 . . 2560-2567  30 

 (  9)  1 (  4) 

 2 (  5)  

 4-26 

 

 
 

 
 

 4-26    

  

    

5.23
6.37

7.18 7.24 6.94
5.58

7.54 7.97 7.25 6.56
5.48

6.63
7.54 7.23 7.04

0

5

10

 (0.3 .)  (0.3 .)  (0.3 .)  (0.3 .)

29 . . 60 29 . . 60 13 . . 61 25 . . 64 26 . . 67

 (  9)  1 (  4)  2 (  5) 

0.00

2.00

4.00

6.00

8.00

 (0.3 .)  (0.3 .)  (0.3 .)  (0.3 .)

29 . . 60 29 . . 60 13 . . 61 25 . . 64 26 . . 67

 (  9)  1 (  4)  2 (  5) 

 7 mg/kg
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  4-78

 
 

 
 

 
 

 4-26    

  

     ( )

0.000

0.005

0.010

 (0.3 .)  (0.3 .)  (0.3 .)  (0.3 .)

29 . . 60 29 . . 60 13 . . 61 25 . . 64 26 . . 67

 (  9)  1 (  4)  2 (  5) 

0

10

20

30

 (0.3 .)  (0.3 .)  (0.3 .)  (0.3 .)

29 . . 60 29 . . 60 13 . . 61 25 . . 64 26 . . 67

 (C5-C8)

 (  9)  1 (  4)  2 (  5) 

 25 mg/kg

<1 <1 <1 17 1.9<1 <1 <1 6.1 10<1 <1 <1 2.6 <1.0
0

500

1,000

1,500

 (0.3 .)  (0.3 .)  (0.3 .)  (0.3 .)

29 . . 60 29 . . 60 13 . . 61 25 . . 64 26 . . 67

 (  9)  1 (  4)  2 (  5) 

 1,000 mg/kg
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  4-79

 
 

 4-26    

  

     ( ) 

 

4.7  

   

(1)          

  

 

(2)   (Recycle)  

 

    

    . . 2566 

-  2567  23 

 4-21  (Recycle) 

-  2567  . . 2567  3.26  3.89

  

25 8 9 15 2117 14 17 32 1910 3 10 56 37
0

500

1,000

1,500

 (0.3 .)  (0.3 .)  (0.3 .)  (0.3 .)

29 . . 60 29 . . 60 13 . . 61 25 . . 64 26 . . 67

 (  9)  1 (  4)  2 (  5) 

 1,000 mg/kg
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  4-80

 4-21  -  2567  

  

      

           1992  

-  2567 
   ( .)  /  

1.

 

1.1  AMS Waste (BD-120) 07 01 07 (HA) 343,740.00 042:     

1.2    Contaminated Absorbent ( )  

 15 02 02 (HM) 

 2,610.00  041:   

 

   

1.3    Contaminated Absorbent ( )  

 15 02 02 (HM) 

 4,860.00  042:  

 

   

1.4    Contaminated Container ( )  

        15 01 10 (HM) 

573.00 039:     

1.5  Contaminated Insulation ( ) 

 17 06 03 (HM) 

2,580.00 044: 

 

   

1.6  HCN Waste Polymer 07 01 08 (HA) 10,050.00 075 : 

 

    

1.7 MMA Scum 07 01 08 (HA) 42,610.00 076:      

1.8 Refractory Mortar 16 11 05 10,170.00 044: 

 

    

1.9 Spent AN Catalyst (Sample for analyst) 16 08 07 (HM) 73.2 081: .      



                       

    

       4

  4-81

   ( .)  /  

1.10   Spent AN Catalyst 16 08 07 2,000.00 075 : 

 

      

 

1.11 User Light Bulbs ( ) 16 02 15 (HA) 57.00 049:        

1.12 Wastewater Sludge 19 08 11 (HM) 5,590.00 045:  

  

      

 

1.13  ( )   06 01 01 864,000.00 049:     

1.14     19 01 13 (HM) 8,890.00 044: 

 

    

2.

 

2.1   17 04 07 45,960.00 011 :   . .     

3.  3.1   68,080.00   



                       

    

       4

  4-82

4.8  

  

   

 

/    

    

 42  4-22 -  2567 

 

 

 4-22  

  

      

           1992  

-  2567 

 
 

   
 

 

 0 - - - - 

 0 - - - - 

 0 - - - - 

 0 - - - - 

 0 - - - - 

 0 - - - - 

 0 - - - - 

 0 - - - - 

 0 - - - - 

 0 - - - - 

 0 - - - - 

 0 - - - - 

:      

:   

/ :   

: 038-974868  
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  4-83

4.9  

4.9.1  

   

(1)   

 1   

 1  

(2)  

 

(3)  

 

 

 

-  2567      

 

   

  . . 2567    

  

  

 

 8 

 

4.9.2  

   

   

         

/       

    

  42  4-23 -  2567 

   



                       

    

       4

  4-84

 4-23  

  

      

           1992  

-  2567 

(1) 
 

(2) 
 (3) 

Faltility 0 - 3,000,000  

 

 

:  2566 

 1,000,000   

 3,000,000  

Permanent  

Total Disability  

0 

Lost Workday Case  0 

Restricted Workday 

Case 

0 

Medical Treatment 

Case 

0 

First Aid Case 0 

  (1)       

 (2)  

 (3)   

 

:      

:   

/ :   

: 038-974868 

:   

SP-CQ-0047 : Incident Investigation and Report 
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  4-85

4.9.3  

   

 

 (1)   (TWA) 

 

  2  

 (2)   

  Control room  Compressor room  Cooling tower  2  

 (3)   Control room  Compressor room 

 Cooling tower  2  

  4-27 

 

 
 4-27  

4.9.3.1  

 -

 2567  4-28  4-29 

 4-24  4-26  
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  4-86

 

 
 AMS 

 

 
 PGU  AOG 

 

 
 Cooling Tower  

Metering & Flare  Refrigeration 

 

 
 Recovery 

 

 
 Reaction 

 

 
 WWI 

 4-28  
 : 

  

 



                       

    

       4

  4-87

 

 
 

 Control Room 

 

 
 

 Compressor Room 
 

 

 Cooling Tower 

 4-29  

 

1)   

  TWA   

  (1)  AMS (2)  PGU 

 AOG (3)  Cooling Tower  Metering & Flare  Refrigeration 

(4)  Recovery (5)  Reaction  (6) 

 WWI  4, 18  29  2567   69.8, 79.0, 64.8, 79.8, 

84.4  79.5    

  TWA 

  

 . . 2561   85   



                       

    

       4

  4-88

2)   Control room  

  Control room  4  2567  

 12   61.2   8   61.2  

 31.5HZ – 16kHZ  4-24 

3)   Compressor room  

   Compressor room  4  2567  

 12   69.6   8   70.9  

 31.5HZ – 16kHZ  4-24 

4)   Cooling tower  

  Cooling tower  4  2567  

 12   76.4   8   76.6  

 31.5HZ – 16kHZ  4-24 

 Control room  Compressor room  

Cooling tower  . . 2546  

 

    12   87  

 8   90   

 

4.9.3.2  

 . . 2565-2567  30 

 

   Control room  

Compressor room  Cooling tower   8  12  

  4-30 



                       

    

       4

  4-89

 4-24  

  
  

      

           1992  

   2567 

 (Model  Serial No.)  

 AMS : Cirrus / DoseBadge/ CR110A Serial No. CB0641 

 PGU  AOG : Cirrus / DoseBadge/ CR110A Serial No. CB8879 

 Cooling Tower  Metering & Flare  Refrigeration : Cirrus / DoseBadge/ 

CR110A Serial No. CB1365 

 Recovery : Cirrus / DoseBadge/ CR110A Serial No. CA8888 

 Reaction : Cirrus / DoseBadge/ CR110A Serial No. CB0642 

 WWI : Cirrus / DoseBadge/ CR110A Serial No. CA8886 

 (Calibratior Model  Serial No.) : Cirrus/DoseBadge/RC110A Serial No. 73967 

 (Calibration Ref (dB(A)) : 114.2 (dB(A))  

 (Certified Date): 19 . . 67 

 (Reading (dB(A))  Adjust (dB(A))) 

 AMS : 114.0  114.0 dB(A)  

 PGU  AOG : 114.0  114.0 dB(A)  

 Cooling Tower  Metering & Flare  Refrigeration : 114.0  114.0 dB(A) 

 

 Recovery : 114.0  114.0 dB(A)  

 Reaction : 114.0  114.0 dB(A)  

 WWI : 114.0  114.0 dB(A)  

 (Certified Date):  

 AMS : 19 . . 67 

 PGU  AOG : 19 . . 67 

 Cooling Tower  Metering & Flare  Refrigeration : 19 . . 67 

 Recovery : 19 . . 67 

 Reaction : 19 . . 67 

 WWI : 19 . . 67 

 



                       

    

       4

  4-90

/ /   

 ( ) 

 
 

TWA 8  

(dB(A))  

( ) 

 (D) 

 (%) 

4 . . 67  AMS 12 12 3.00 69.8 

4 . . 67   

PGU  AOG 

12 12 25.00 79.0 

29 . . 67  

Cooling Tower  Metering & 

Flare  Refrigeration 

12 12 0.96 

 

 

64.8 

 

 

4 . . 67  

Recovery 

12 12 30.00 79.8 

4 . . 67  

Reaction 

12 12 87.40 84.4 

18 . . 67  WWI 12 12 28.00 79.5 
1/ 85 

  1/    

  . . 2561 

 

 :     1992  

 :   /   /   

/  :   

 : 0403-03-2564-0009 

 : 0-3848-1197, 0-3876-3031-2 



                       

    

       4

  4-91

 4-25  
  

      

           1992  

   2567 

 (Model  Serial No.) : 

 Control room : NL-42A Serial No. 00322747: Type 2 

 Compressor room : NL-42A Serial No. 00322593: Type 2 

 Cooling tower : NL-42A Serial No. 00322752: Type 2 

 (Calibrator Model  Serial No.) : NC-75  Serial No. 34802645 

 (Calibration Ref (dB(A)) : 93.97 dB (A) 

 (Certified Date): 29 . . 67 

 Sound Level Meter (SLM Reading (dB(A))  SLM Adjust (dB(A)) 

 Control room : 94.0  94.0 dB(A)  

 Compressor room : 94.0  94.0 dB(A)  

 Cooling tower : 94.0  94.0 dB(A)  

 (Certified Date):  

 Control room : 20 . . 67 

 Compressor room : 20 . . 67 

 Cooling tower : 20 . . 67 

 (Cal Sheet No.): ACC24043 
 

  
 (dB(A)) 

 Leq 12 hr  Leq 8 hr 

4 . . 67  Control room 11:00-23:00 61.2 11:00-19:00 61.2 

4 . . 67  Compressor room 11:00-23:00 69.6 11:00-19:00 70.9 

4 . . 67  Cooling tower 11:00-23:00 76.4 11:00-19:00 76.6 
1/  87  90 

    1/     

       . . 2546  

-  30  

 

  :     1992  

 :   

/  :   

 : 0-3848-1197, 0-3876-3031-2 



                       

    

       4

  4-92

 4-26  
  

      

           1992  

   2567 

 (Model  Serial No.) : 

 Control room : NL-42A Serial No. 00322747: Type 2 

 Compressor room : NL-42A Serial No. 00322593: Type 2 

 Cooling tower : NL-42A Serial No. 00322752: Type 2 

 (Calibrator Model  Serial No.) : NC-75  Serial No. 34802645 

 (Calibration Ref (dB(A)) : 93.97 dB (A) 

 (Certified Date): 29 . . 67 

 Sound Level Meter (SLM Reading (dB(A))  SLM Adjust (dB(A)) 

 Control room : 94.0  94.0 dB(A)  

 Compressor room : 94.0  94.0 dB(A)  

 Cooling tower : 94.0  94.0 dB(A)  

 (Certified Date):  

 Control room : 20 . . 67 

 Compressor room : 20 . . 67 

 Cooling tower : 20 . . 67 

 (Cal Sheet No.): ACC24043 

 
  

Control room 

  

Compressor room 

 

Cooling tower 

 4 . . 67 4 . . 67 4 . . 67 

 11:00-23:00 11:00-23:00 11:00-23:00 

 

 
TWA (dB(A)) TWA (dB(A)) TWA (dB(A)) 

31.5 HZ 23.7 33.1 44.7 

63 HZ 30.1 46.3 57.4 

125 HZ 41.2 55.4 64.2 

250 HZ 51.3 62.7 65.2 

500 HZ 56.1 64.0 66.7 

1k HZ 56.3 63.3 72.1 

2k HZ 54.0 60.9 68.4 

4k HZ 50.1 59.0 67.8 

8k HZ 36.1 52.7 64.2 

16k HZ 20.6 40.6 55.8 

-  20.6-56.3 33.1-64.0 44.7-72.1 

    -  30 

 



                       

    

       4

  4-93

  :     1992  

 :   

/  :   

 : 0-3848-1197, 0-3876-3031-2 
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  4-94

 
 

 
 

 
 

 4-30    
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26 . . 65 20 . .,18 . . 65 19 . ., 23 . . 66 25 . ., 7 . . 66 25 . ., 9 . . 67 4,18,29 . . 67

8-hr. TWA (dBA)
 8 (TWA)

AMS Operator PGU  AOG Operator Cooling Tower &

Metering & Flare &

Refrigeration Operator

Recovery Operator Reaction Operator WWI Operator

 . . 2561  85 dB(A)
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.0
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Control room Compressor area Cooling tower

 . . 2546  87 dBA
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  4-95

4.10  -  

  -    

 (1)  /  

     

 (2)   

 

 (3)      

    

  

  (Community Satisfaction Index) 

 

 (4)   

  /  

  

 (5)  

 (6)   

  

     

-  2567  25 

  

- /   

    

- 

  

-   

-  (Open House)  

. . 2567  44  

 

 

 

 



                       

    

       4

  4-96

 5     

   

  

    

2566    

 2566  Taro Yamane  95% 

 

N = N / (1 + Ne2) 

  =     47,439 

   1 + (47,439 (0.05)2) 

=    397.00 

     n    =     

   N    =     

   e    =      0.05 

  n =  N =   e = 

  0.05 

  60%  0-3   40% 

 3-5   398.00  

 0-3   239.0  (  239 ) 

 3-5   159.0   (  159 ) 

  398  

 5  

 445  

 

. . 2567  4-27 

 4-31   

 4-28 

 



                       

    

       4

  4-97

  4-27   

   . . 2567 

 
*  

 

( ) 

  

 0-3  

   

-       552 9.03 10 1 

          3,225 52.7 53 1 

   2,315 37.9 38 1 

        1,216 19.9 20 1 

    1,315 21.5 22 1 

 2,542 41.6 42 1 

   

 540 8.8 9 1 

 147 2.4 5 1 

   

 2  2,762 45.2 46 1 

 14,614 239.0 245 9 

 3-5  

   

       2,185 10.22 11 1 

    1,399 6.54 7 1 

      2,933 13.71 14 1 

 2,002 9.36 10 1 

 2,507 11.72 12 1 

      1,274 5.96 6 1 

             1,675 7.83 8 1 

    1,393 6.51 7 1 

 684 3.20 5 1 



                       

    

       4

  4-98

 
*  

 

( ) 

  

 1      2,247 10.51 11 1 

   968 4.53 5 1 

 2  1,811 8.47 9 1 

-  1,510 7.06 8 1 

   

                771 3.60 5 1 

-  361 1.69 5 1 

  843 3.94 5 1 

 3 641 3.00 5 1 

-  271 1.27 5 1 

-  1,245 5.82 6 1 

  410 1.92 5 1 

 476 2.23 5 1 

 330 1.54 5 1 

 412 1.93 5 1 

 48 0.22 5 1 

   

 1  436 2.04 5 1 

 4  4,440 20.76 21 1 

 6  734 3.43 5 1 

 34,006 159.00 200 27 

 48,620 398.00 445 36 

: *    

  2567           

  2567 
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  4-99

 :  

  1)   

 1  ( )   2  (

)  4  (  1  2  4)  6  (

 1) 

  2)   

  3)  20-22  2567   10 

 – 30  2567 
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  4-100

 

 
 :          5               1  

 

 4-31 



                       

    

       4

  4-101

 4-28     

   . . 2567 

  

 

 62 * 

(  15 

- 13  2567) 

o  

 1.  

 2.  

 3.   ( ) 

 4.  

o  

 1.  

 2.  

 3.  

 4.  

 5.  

 6.   

    

 7.  

 8.  

 9.  

 10.  

 11.  

 12.  

o  

 1.   

 2.   

 3.   

   

 4.  

 5.  

 6.   

 7.    
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  4-102

  

 8.  

o  

 1.  

 2.   

 3.  

 4.  

 5.  

 6.  

 7.  

 8.  

 9.  

 10.  

 11.  

 12.  

 13.  

 14.  

 15.  

 16.  

 17.  

 18.  

o  

 1.  

 2.  

 3.  

 4.  

 5.  

 6.  

 7.  

 8.  

 9.  

 10.  
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  4-103

  

 11.  

 12.  

o  

 1.  

 2.  

 3.  

 4.  

 5.  

 6.  

o  

 1.  

 2.   

  8  

(  14 

-30  

2567) 

1.    ( )  

2.     

3.        (  2) 

4.       

5.      ( )  

6.     

7.      

8.       

 

 5  

(  22 

 2567) 

1.  

2.  

3.  

4.  

5.  

: 1)    

 2)    

 3)    
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  4-104

 *   59  

  3   (1)  

 (2)  (3)  

 

 

 

1)   0-3  

-  

        

   (  57.1)   

41-50    51-60  (  26.5)   (  64.1) 

 (  53.5) 

 (  20.4)  (  100.0) 

 (  52.2)  (  77.1) 

 

-  

/  (  58.4)  

 (  80.0) 

 (  55.6) 

 

-  

   

o   (  17.1) 

o   (  11.8) 

o   (  5.7) 

o   (  2.9) 

 (  42.4) 

 (  80.0) 

 



                       

    

       4

  4-105

/   (

/ / ) (  98.0)  (  90.2)    

/ . (  84.9)        

 (  99.6) 

 

-  

      

( ) (GC GROUP) (  54.3)        

    ( ) (  79.5)      

  (  52.2)  (  47.8)    

/  (  69.2)  (  

62.4)  /  (  68.2) 

/  (  65.8) 

 (  86.3) 

 (  86.3)  1  

  

 (  93.2) 

 (  60.6) 

 (  56.4) 

  (  65.0) 

 (  86.3)  (  84.6)    

 (  66.7) /  (  60.6) 

 (  52.5)            

 (  38.4)  (  30.3) 

 (  26.3)  

 

-  

 (  80.0) 
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  4-106

o    

 

- , /  (  78.8)  (  

83.9) 

-  (  42.0)  (  

86.4) 

-  (  31.4)  (  71.4) 

-  (  24.1)  (  84.7) 

-  (  23.3)  (  82.5) 

-  (  17.1)  

(  52.4) 
 

o  (  

96.3)  (  3.7)  

-  (  33.3) 

-  (  22.2) 

-  (  11.1) 

- /  (  11.1) 

-  (  11.1) 

-    (  11.1) 

o  (  96.3) 

 (  3.7)  

-  (  66.7) 

-  (  22.2) 

-  (  22.2) 

-    (  11.1) 

o -  (  

79.2)  (  20.8)  

-  (  80.4) 

-  (  56.9) 

-  (  9.8) 



                       

    

       4

  4-107

o

 (  93.9)  (  6.1)  

-  (  60.0) 

-  (  40.0) 

-  (  13.3) 

-  (  13.3) 

-  (  6.7) 

2)   3-5  

-  

        

   (  53.5)  

41-50  (  30.5)  (  67.0)           

 (  55.5)  

( .6) (  25.5)  (  94.5) 

 (  59.5)  (  77.5) 

 

-  

/  (  63.5)  

 (  81.5) 

 (  52.0) 

 

-  

   

o   (  17.5) 

o   (  9.5) 

o   (  5.0) 

o     (  1.5) 

o   (  0.5) 



                       

    

       4

  4-108

 (  53.5)  (  

82.6) 

/   (

/ / ) (  96.0)  (  95.0)     

/ .  (  81.5)       

 (  99.0) 

 

-  

     

( ) (GC GROUP) (  52.0)        

     ( ) (  77.1)    

  (  52.5)   /    

 (  66.7)  (  65.7) 

 /  (  

66.7) /  (  63.8) 

 (  83.8) 

 (  83.8)  1    

 (  98.1) /  (  

1.9) 

 (  94.3) 

 (  71.7) 

 (  47.6) 

 (  62.9)  (  89.5) 

 (  82.9)   (  65.5) 

/  (  59.8)  (  42.5) 

  (  36.8)          

 (  32.2)  (  13.8) 

 

 

 



                       

    

       4

  4-109

-  

 (  77.0) 

  

 

o    

 

- , /  (  76.0)  (  67.8)  

-  (  34.0)  (  83.8)  

-  (  28.0)  (  62.5)  

-  (  22.0)  (  70.5)  

-  (  21.0)  (  83.3) 

-  (  15.5)  

(  64.6) 

o  (  

98.5)  (  1.5)  

-  (  33.3) 

-  (  33.3) 

-  (  33.3) 
 

o  (  96.0) 

 (  4.0)  

-  (  87.5) 

-  (  25.0) 

-  (  25.0) 

o -  (  78.5) 

 (  21.5)  

-  (  86.0) 

-  (  51.2) 

-  (  7.0) 
 

 



                       

    

       4

  4-110

o  (  93.5) 

 (  6.5)  

-  (  53.8) 

-  (  46.2) 

-  (  15.4) 

-  (  7.7) 

3)  0-3  

-  

            

 (  66.7)  51-60   61-70  (  44.4)  

 

 

-  

/  (  66.7)  

 (  77.8) 

 (  88.9) 

 

-  

     

( ) (GC GROUP)                   

  ( )        

/  /

 (  55.6) 

     

    

 1     

 (  88.9) 

 (  100.0)          

 ( )  

 (  88.9)  (  

77.8)    



                       

    

       4

  4-111

 (  88.9)  /

  (  44.4)    

 (  22.2)  (  1.11) 

 

-  

 (  100.0)    

(  100.0)   

o    

- , /  (  77.8)   

-  (  77.8)  (  71.4) 

-  (  55.6)  (  80.0) 
 

o  

(  88.9)  (  11.1)  

-  (  100.0) 

- /  (  100.0) 

-  (  100.0)  

o  (  55.6) 

 

-  (  100.0) 
 

o -  (  66.7) 

 

-  (  83.3) 

-  (  50.0) 
 

o  

(  77.8)  (  22.2)  

-  (  100.0) 

-  (  50.0) 

-  (  50.0) 

 



                       

    

       4

  4-112

4)  3-5  

-  

            

 (  66.7)  51-60  (  51.9)  (  96.3) 

 

-  

/  (  66.7)     

 (  63.0)        

 (  48.2) 

 

-  

     

( ) (GC GROUP)                  

  ( )       

/  (  96.3) 

 (  44.4) 

     (  96.3) 

 (  96.3)  1  

 

 (  100.0)   

 (  96.3)    (  70.4) 

  (  77.8) 

 (  88.9) 

 (  81.5)   (  

100.0)    (  70.4) 

 (  51.9) /

 (  48.1)  (

 40.7)  (  37.0)  (  25.9)   

 (  18.5) 

 

 



                       

    

       4

  4-113

-  

 

 (  70.4)  

 (  92.6)   

o   

 

- , /  (  48.1)  (  76.9) 

-  (  18.5)  (  100.0) 

-  (  37.0)      

(  100.0) 

-  (  11.1)  (  100.0) 

-  (  7.4)  (  100.0) 
 

o  (  

55.6)  

-  (  73.3) 

-  (  53.3) 

-  (  33.3) 

- /  (  13.3) 

-  (  13.3) 
 

o  (  66.7) 

 (  33.3)  

-  (  66.7) 

-  (  22.2) 

-  (  11.1) 

-    (  22.2) 
 

o -  (  66.7) 

 

-  (  94.4) 

-  (  83.3) 
 



                       

    

       4

  4-114

o  (  

70.4)  (  29.6)  

-  (  50.0) 

-  (  37.5) 

-  (  37.5) 

-  (  25.0) 

-  (  12.5) 
 

5)   
 

-  

     ( ) (GC 

GROUP) (  98.3)                  

   ( ) (  89.7)         

(  91.5)  /  (  68.5) 

 (  ) (  61.1)     

     

(  92.6) 

 (  92.6)   1       

 

 (  96.3)           

 (  73.1)    

  ( ) (  72.2)     

 (  83.3)  

 (  48.2)  

(  96.3)    (  76.9) 

 /  (  63.5)  

(  51.9)          

(  36.5)  (  32.7)   

     (  9.6) 

 

 

 



                       

    

       4

  4-115

-  

      

(  32.2)  

  

   

- , /  (  61.0)  (  75.0)  

-  (  39.0)  

-  (  47.5)  

 (  75.0)  

-  (  39.0)  (  91.4) 

-  (  30.5)  (  61.1)  

-  (  27.1)  

 

6)  

-  

       

  61-70  (  60.0)  

 

-  

/  

  (  80.0) 

 

-  

     

( ) (GC GROUP)                  

  ( )         

   (  60.0) 

/  (  100.0)         

    

 

  1 

    



                       

    

       4

  4-116

 (  80.0)       

 (  60.0)   

(  40.0)   (  

80.0)  (  80.0)       

 (  80.0) 

  /  

  (  80.0)    

  (  60.0)  

 (  40.0) 

 

-  

 

     

- , /  (  100.0)  

 (  40.0)  

-  (  60.0)   

-  (  80.0)  

 

7)   

-  

     

  ( ) (GC GROUP)          

   ( )       

     (  87.5) 

 (  62.5) 

     (  87.5) 

 

 (  87.5)  1 

 

         

 (  87.5)   (  62.5)    

   (  62.5) 



                       

    

       4

  4-117

 ( 75.0)  (  87.5)     

         

  (  62.5) /  

 (  50.0)   (  25.0) 

 (  12.5) 

 

-  

  

 

- , /  (  87.5)  (  71.4)  

-  (  87.5)  (  85.7) 

-  (  87.5)  

 (  42.9)  

-  (  62.5)  (  80.0) 

-  (  62.5)  (  60.0) 

-  (  62.5)  

  

 

. . 2567  4-29  

 

 

 

 

 

 

 

 

 

 

 

 



                       

    

       4

  4-118

 4-29  

  

      

           1992  

   2567 

 
 

 

 
 

  

 0 - -  

 0 - -  

 0 - -  

 0 - -  

 0 - -  

 0 - -  

 0 - -  

 0 - -  

 0 - -  

 0 - -  

 0 - -  

 0 - -  
 

:      

:   

/ :   

 

 . . 

2565-2567  4-30   1  

 

 

 

 

  

  

 



                       

    

       4

  4-119

 4-30  . . 2565-2567 

  

      

           1992  

 

. .     

2565 - - - - 

2566 8  2566 -

 

 Reactor C 

 AN  

(Catalyst) 

 

 

-  

 

 

-   

 

 

-

 

2567 - - - - 

 


