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S/VG 0.1~1 (US EPA, 2012)
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(flare) ( )

(FGRS)

(

)

(over-aerated)

(Destruction Removal Efficiency, 

DRE) (Unburnt hydrocarbon, UHC)

(Combustion Efficiency, CE) (John Zink Company LLC, 2021)

/ 1

1 /  
(John Zink Company LLC, 2021)
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102 1 3

5 0.15~0.5

DRE 1

SCAQMD Rule 1118 US EPA 40CFR63 

Subpart CC (Refinery MACT 1)

S/VG (smokeless 

capacity) 2 5

EPA (Consent 

Decrees)

S/VG 3.0 ( )

2.7( ) 98%

1 5 ( )

1

2

(HT) (V)

(1) HT 12 MJ/Nm3 V 17 m/sec
(2) HT 40 MJ/Nm3 17m/sec V 114 m/sec
(3) 40 MJ/Nm3 HT 12 MJ/Nm3

 V Vmax V 114 m/sec

S/VG 0.15~0.5

DRE

2



156 (Nov. 2022) 5

2

/

O O O X

US EPA 40CFR63 Subpart CC O O X X

SCAQMD Rule 1118 O O X X

Consent Decree: Marathon 
Petroleum Company LP, and 
Catlettsburg Refining, LLC

O O O O

Consent Decree: BP Products 
North America Inc. O O O O

( )

32 1 1

/ (S/VG) DRE

S/VG

/ DRE

1. (TCEQ 2010 Flare Study)

2010 S/VG

(DRE) (CE)

DRE 98% (Incipient Smoking Point, ISP)

(Snuff Point) ( 1 ( ))
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(1) / DRE

 350 BTU/scf ( 11 MJ/m3) 2,342 lb/hr 

( 1,062 kg/hr) S/VG 0.29 0.54 1.05 DRE

0.15~0.5

DRE 2

2 S/VG DRE (TCEQ 2010 Flare Study)

3 S/VG DRE (TCEQ 2010 Flare Study)
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(2) / DRE

 3 2,149 BTU/scf 600 BTU/scf 350 BTU/

scf ( 80 MJ/m3 22 MJ/m3 11 MJ/m3) S/VG

DRE 2,149 BTU/scf / 1.0~3.0 DRE

99.9% 4.0 DRE 98% S/VG

3

(3) 

A. 98%DRE (ISP)

B.  98%DRE S/VG 98%DRE S/

VG S/VG DRE

C. 350 and 600 Btu/scf S/VG 1.1 98%DRE

D. 2,149 Btu/scf S/VG 3.3 98%DRE

E.  (center steam) DRE

F.  ( )

2. (Flare Steam-Assist Optimization, 2012)

4 4

 (ISP)

DRE S/VG DRE

DRE 98%

4 S/VG (Flare Steam-Assist Optimization, 2012)
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5 S/VG

15~50% API 521 3

ISP 98%DRE S/VG ISP 1 98%DRE 

1~3.3

2010

( 3) S/VG DRE

3 DCS ( 5)

3 3 / DRE

5 DCS
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1. 15

(GC-MS) 15

GC-MS 15 Flare

15 15

( ) S/

VG 15~50%

2. 

( )

DRE

3. 100 VOCs

100

S/VG 15~50%
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100

4

7

(FGRS)

FGRS 300~700 kNm3

FGRS 0 kNm3

6

FGRS ( 104 9 10 ) 1

104 9 111.3 kNm3/

0.93 89,027.7 /

30,000 / S/VG 33.7% 15%~50%

100 S/VG

FGRS 104

110 (1.7565346531 CO2/kNm3) 

495,690 CO2 ( 1,274 )

0 kNm3

S/VG 15~50% (

) John Zink

200~300% S/VG

S/VG DRE
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6 FGRS

https://proj.ftis.org.tw/eta/index.aspx

4. 

111 4 22 111 4 23 ( : A018)

( ) S/VG 15%~50% 23

1 2 2,100 BTU/scf( 4) 3

2010

DRE 99.9% 15

89% 4 S/VG DRE
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4 111 4 22 111 4 23 (DRE)
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4 111 4 22 111 4 23 (DRE)( )

S/VG 300% 98% S/VG

FGRS

S/VG

GC-MS 15 15

S/VG DRE

John Zink 1  SmokePROOF

(ISP)
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