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1) E{A|AEl Data Sheet

JOO00 FLARE DATA SHEET

Project

A

(

18001-SE-ME705-5T0401-101_Rew.C

FLARE DATA SHEET

{ DOC. NO. : 18001-SE-ME705-ST0401-101)

Job. No. : 18001
Project Name

Location

Contractor

P.O No.

Vendor

This approval does not relieve the vendor of his

responsibility to meet purchase order conditions

relating to duty, specifications, materials, design, Approved

Approved With Comments
Not Approved

4. 1 For Information
Contrator's Approval does not release the Vendor from
Vendor's responsibilities and/or obligation by the Contract.

1.
construction and delivery requirements. 2 ]
3. 3

APPRD DATE
C 25. Nov., 2019 Issue For Approval D.W. Kim
B 07. Aug., 2019 Issue For Approval D.W. Kim
A 20. May., 2019 Issue For Approval D.W. Kim
Rev. Date Description Prepared by Checked by Approved by




Flare Tip Specification Sheet

General information:
Tag Mo F-1
MModal:
Length: 305 m
Weight{Approm. ) 554 kg
Mo. of Pilots: 3
Design Case for Flare Tip:
Govarning Case: FLARE GAS
Molecular Wabght: A2 4B
L H.W.; 20,780 kcalinm’
Temperatura: 40 Deg.C
Available Static Pressur: 0,306 barg
Design Flow Rate: 182,000 kg'hr
iGoveming Smokeless Case: FLARE GAS
Design Smokeleas Rate: 54,600 kg/hr = ¥
Upper Steam Consumpiion 26463 kg/hr Y
Canter Steam Consumption &, 700 kzhr
Approvimate Exit Velocity: 1015 mis
Mach No.: 0.28
Approee. Tip Press, Drop: 008 barg
[Process Design Data for Pilot:
Dasign Heat Release: 18,391 kcal'hr
Fuel Gas MW 17.60
Fusl Gas LHV; 8,282 kealinm’
Fusl Gas Temperature 50 Deg.C
Fuel Gas Inlet Pressura: 105 barg
Fuel Gas Flow rate; 2.14 Wm ihr{per Pilot)
Dasign Rainfall: 1270.00 mmihr 2 iy
Mounting Position: Vartical
Thermocoupke Type:; ¥ Ungrounded % 2 &=
e Themmocouples per Pilot: 1 (Duplex Type)
Construction for Flare Tip: Construction for Pllet:
Uppar Section: AZE0-310 Pilot Firing Tip: 31085
Lowar Secton: AZ40-310 Thamoesll: 31BES
Rofraciony: INA Themacoupie Shaath: Inconald® 600
Refractory Thi: NIA Themocouple Head; Alurminiurm Die Cast.
Windshield: MIA Fual & FFG Egnitien Line: 1085
Flame Retention Fin YES
Liftang Lugs: YES
Surface Finish :
Surface Preparabon MNA Primar : N&
|Finish Paint © MIA Final Calor @ NI&
|€onnections: aty. Size Type Material
M1 - Flare Gas Inlet 1 P 1508 WNRF "B" A1BZ-FHO
N2 - Upper Steam Inket 1 6 3008 WHNRF A1B2-F304
M3 - Canter Steam Inlet: 1 Fa 3008 WHRF A182-F304
M4 ~ ME - Pilot Gas - 3 1 1502 SWRF AlB2-F310
M7 ~MND - Ignitien Line: 3 = 1508 SWRF A1BZF30
1~ C4 - Thermacouphaging Bum hack): 4 FF 22C FF Thread CE{GALV.)
C8 ~ CV - HEI Igniticr: 3 PF18C PF Thread o7 )

|Miscellaneous Notes:

1. Includes Imegral Purge Reducing Veloaty Seal.

2 Resuired Fuel GasiMsl, WE 17,80 / LH.V, : 9282 kealinm”} Purae Rate = 18.220m he (B8O SCFH).
=For mone datail gas composition, please refer (o Process Conditions on sheel 6 of 7.

3. Thermocouple (Duplex type) is included.

4. 0% applicabon of tofal Nare stack capacty (182000 kghr) as per govemment regulation,

wlirasomic festing medhod,

5. Butt wekd joint of the flare bp shall be 1005 radiegraphed. A minimin of 0% groove and otter type weld jont shall be mapected using




Liquid Seal Specification Sheet

General Information:

Structural Design Code;

ASME Code Stamp Req'd:

Tag No.: LSD-1
Approx. Overall Height: 1140 m
Approx. Outside Diameter: 152 m
Design Criteria:

Governing Case: FLARE GAS
Molecular Weight: 4248

Design Flow Rate: 182,000 kg/hr
Design Pressure: 3.50 barg
Design Temperature: 375 Deg. C
Operating Pressure: 0.3 barg
Operating Temperature: 40.0 Deg. C
Corrosion Allowance: 3.0 mm

ASME SEC.VIII DIV.1
Yes ("U" Stamp)

0.0 6604

7] _VER. FIELD WELD POINT r
EL 4111400
\__EL +110900
\ =

‘ \ EL. +108685.8

FLARE GAS INLET
EL. +109000

LEVEL STAND PIPE EL. 4105850 m

W J—ACCESS HOLE : HLL EL +105650 (TL. +1075)
FL. +105950 : - 5
% J N.LL EL. +105600 (TL +1025)
HIg L
"o)__OR AoH Lt LLL EL +105550 (TL. +875)
L. +105450 H r LEVEL L. +105350
@ SRR L TEMP. TRANSMITTER
EL. +105300 Sl | SPARGER STEAM EL. +104700
LIL EL +104575

VENT HOLE EL. +104250 {\”.2}

NAME PLATE & JUNC. BOX

EL. 101500
Hydrostatic Test: Yes @ b s ﬂ i
RT (Gamma Source): Full(100%) . N7
2-EARTH Les 1l ) EL. +100300
;36 216) [ |
Construction: L2
Shell Material: A516-70
Nozzle Material: A105
Skirt Material A36 or 55400 "¢ ¥

Surface Finish (Carbon Steel Surfaces):

Surface Preparation : SSPC-SP10
Intermediate Paint (I-1) : High Build MIO Epoxy(150pm)
Final Color : Red(RAL3000)

Primer (P-1) : Inorganic Zinc Primer(75um)
Finish Paint (F-1) : Acrylic Polyurethane(75pum)

Liquid Level Alarm Set Points

High Alarm Set Point : EL. +105700 (TL. + 1125)

Low Alarm Set Point : EL. +105500 (TL. +925)

Connections: Qty. Size Type Material
N1 - Flare Gas Inlet: 1 30" 150# WN.RF "Ser.B" A105
N3 - Water Inlet: 1 2* 150# LWN.RF A105
N4A/B -LGand LT 2 2" 300# LWN.RF A105
N5 - Temp. Transmitter: 1 1-1/2" 300# LWN.RF A105
N6 - Overflow (Skimmer): 1 2" 150# LWN.RF A105
N7 - Liquid Seal Drain: 1 g 150# WN.RF A105
N8 - Sparger Steam: 1 2" 300# WN.RF A105
M - Manhole: 1 24" 150# WN.RF A105
AC - Access Hole: 1 20" N/A A36
V1/N2 - Vent Hole: 2 4" N/A A53 Gr.B

Miscellaneous Notes:

1. Any Instruments on LSD are not included.
2. Overflow Loop Seal pipe is not included.
3. For skirt of liquid seal Drum, same material shall be attached 900mm length from liquid seal drum.

_‘IO_




Flame Front Generator Specification Sheet

General Information:

Tag No.: HEIFFG-1
Model No.: HEIC/LMM-3-DT/S
Operation: FFG(Manual) / HEl(Manual & Auto)
No. of Pilots Ignited: 3 0 0
Area Classification: Zone2, lIB+H2, T3
Approx. Weight: 1,000 kg
Fuel Gas Data:
Molecular Weight: 17.60
L H.V.: 9,282 kcal/Nm®
Temperature: 5.0 deg.C R
Pressure: 1.05 barg i
o [
Utility Consumption: e
Pilot Gas: 2.14 Nm®/hr (per Pilot)
Pilot Gas: 6.42 Nm*/hr (Total)
Ignition Gas: 3.09 Nm®/hr (intermittent)
Ignition Air: 29.6 Nm>/hr (ntermittent)
UPS Power Available: 120 Volt, 1 Phase, 60 Hertz
Construction:
Ignition Line Piping: A312-TP304 Ignition Chamber: Stainless Steel
Fuel Gas Piping: By Other Scope No. Thermocouples/Pilot 1(Duplex Type)
Mounting Rack: A36 or S5400 Thermocouple Type: "K"
Enclosure: Ex "p" (Stainless Steel) Propane Backup: N/A
Shield for Radiant Heat & Rain: Yes (A36 or SS400) Ignition Air PRV: Yes
Pilot Gas PRV: N/A
Surface Finish (Carbon Steel Surfaces):
Surface Preparation : SSPC-SP10 Primer ; Inorganic Zinc Primer(75um)
Intermediate Paint : High Build MIO Epoxy(150um) Finish Paint : Acrylic Polyurethane(75um)
Final Color ; Black(N1.5)
Connections: Qty. Size Type Material
N-01 - Instrument Air Inlet : 1 1™ 150# SWRF A182-F304
N-02 - Fuel Gas Inlet : 1 2" 150# SWRF A182-F304
N-03 - 1st Ignition Gas Outlet : 1 1 150# SWRF A182-F304
N-04 - 2nd Ignition Gas Outlet : 1 1" 150# SWRF A182-F304
N-05 - 3rd Ignition Gas Qutlet : 1 1" 150# SWRF A182-F304
N-06 - Drain for Inst. Air : 1 172" 3000# THR'D A182-F304
N-07 - Drain for Fuel Gas : 1 1/2" 3000# THR'D A182-F304
N-08 - Drain for Ignition Gas : 1 1/2" 3000# THR'D A182-F304

Miscellaneous Notes:

1. Piping/valves are stainless steel with SW construction.

2. Ignition system uses switch/relay logic.

3. Ex'd T/C J/B(040-PTJN-301) and HEI J/B(040-PAJN-301) are located at the bottom of flare stack.
4. Manifold of Pilot gas line at stack base is supplied by others.

5. Fuel Gas line for Pilot gas is by others.

_‘I‘I_




2) Flare Load Summary

[Table#1-1: Ot =2 B & HE Z 1}
FIRE ez Il R | ——
ITEM NO. LOCATION | FLUID FAILURE: | —oinr | EaiElRE FIRE ZONE
kg/h kgfh kgih kg/h kgih
SV O011A/B  |Off-gas Header| Off-gas 4 742
SV 2301A/B D1202 | Propylene 7.030
SV 2303A/B Eu“iiz";’cess Propylene 7322
SV 3001 F1300 | Propylene 101,000
SV 3002A/8 D1300 | Propylene 7.655
SV 3003A/B F1303 | Propylene| 627 2
P Fire Zone-4
SV 3101AB F1301 Propylene 6,000 48,213
SV 310248 D1303 | Propylene 709
SV 3103A/8 F1302 Nitrogen 7
SV 3201A/8 E1301 Propylene 49,000
E1302 Process SV
SV 330048 At Propylene | 2,797 4,800 i Far
SV 3301A/B D1302 | Propylene| 43,513 4
P ! Fire Zone-1
SV 3401A/B T1302 Nitrogen 66
SV 3402A/8 D1304 Nitrogen 66
svasoiaB (1) | ©130M1st | o iene 10,087
stage
. C1301 2nd . g
SV 3502A/B (1) stage Propylene 10,087
b L £1301 e &
SV IBEAB Y | s piaes| TTonYiane &
SV3902AB (1)|  Z1305 Nitrogen 74
SV 4001A/B R1401 HC 59,419
SV 4002A/B Piping Hydrogen 106
SV 4301A8 T1401 HC 3,761 8,426

_12_




power | COOLING | CONTROL
FIRE WATER VALVE OTHERS
ITEM HO. LOCATION | FLUID FAILURE EALURE FAILURE FIRE ZONE
kgt kg kgh kgh kgh
sV T4MAB (1| CiTod 2.100
sV
SYTSHAB(1)|  Ti704 25385 Eas Sina
SV T601AB i
(| TiTI2A 249 frata s
SV T602A8B b
i1 Tz 249 g
SV
SVTEOGAB (1)| C1710 50 Fice Zone-1
" sV
SVTEOTAB(1)|  F1T11 Fid 230 Fire Zone-1
SV 76087600 | FiT02A8 356 ! i
e Foe- 1
sy sV
Fire Zone-1 a5 Fire Zone-1
SV sy
Fire Zone-2 16335 Fire Zone-2
sy sV
Maximum Fire Zone-3 51000 (2) Fire Zone-3
Rellel Rate 51,000 86,601 101,000 18,997
(kg/h) SV sv
Fire Zone-4 2,568 Fire Zone4
sy sV
Firg Zone-5 5554 Fire Zone-5
sY sV
Fire Zone-6 12663 Fire Zone-6&
“HC : Hydrocarbons, © TBD - To be developed

Fire case, Power failure case, Cooling water failure case 8 H|2¢t tH¥E BE Case =
EA| CPUEHoz WASE| LoD Fire Case © AT Fire Zone O Olft Zone © HHA
Go o Y2 AESUC ¢ AEN W2H oF Weo| AYH Ms 90 F IE 2
i &S 129,582 kg/h (SV Fire Zone-1)0|C},
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3) 27t =8

Process Conditions -- Metric Units
Wi

Fusd Fisd Fued
Flor gos steamn Fud Gas Off-gas 1 Off-gas 2 CHfgas 3
METHANE 92.38
ETHANE 5.02 1.70
PROPANE 20.00 1.78 18982 2478 18.98
BUTANE 0.37
PENTANE
ISOBUTANE 0.35
ISOPENTANE 0.02
HEXANE
HEPTAME
OCTANE
NONANE
DECANE
DODECANE
TRIDECANE
CYCLOPENTANE
ETHYLENE 11.80 0.05
PROPYLENE B0.00 80.13 59.13 80.75
BUTYLENE
ACETYLEME
BEMNZIEMNE

TOLUENE

XYLENE

CAREBON MOMNOXIDE
CARBON DIOXIDE
HYDROGEN SULFIDE
SULFUR DIOXIDE
ANMMORIA

AlR

HYDROGEN 227
OXYGEN
MITRCGEN 0.09
WATER 100.00 0.25 024 0.24
BUTADIENE
METHAMNOL

Total 100 100 100 100 100 100}

Mol Wi 4248 18.02 17.60 42.42 3874 a2 .40
L. H V. [kcalikg) 11,000 o 9,282 20,734 19,537 20,725
Temperature (Deg. C): <00 200.0 50 10.0 100/ 100
fwasl, Stabe Prassure (barg) ! 0.308 10.80 1.055 16 3 560 4078
Flow Rate (kghr) 182,000 aa 881 986
Smoteless Rate (kg'hr) 54 800

wit% Steam/Gas(i) ratio
PROPAME 20 0.3
PROPYLEME 80 0.6

Steam/Gas Ratio
'Ew{:'ju + Steam/ Gas (i) Ratio

02+*03+08*06 Smokeless capacity 7| EX| = 41,116 kg/hr
= 0.54 B8 28 7|FEX = 41,116 x 0.54 = 22,203 (kg/hr)
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cviHlEY 35

No,

A7|H=

Fluid

Normal Flow

Flow rate (kg/hr)

MNormal

Mazx.

A4 23X
E:tl i

P&ID Mo.

PV-1234

N2

Mo Flow

939

1#*=+.200-04-722

[

PV-5678

Mixed C3

Flow

20

(7%}
w

42

HHE 7L GAs EMA
Inert Gas2| =7t &
2 AR YUE

T*=-200-04*33

w

o
v

L

23

24

25

26

30

31

32

34
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P e | DATABHEET 0000000000
PROJECT OATA SHEET 54 af a8
uNIT TsPEC : -
- | TAG PV-1234
'MEM  CONTROLVALVE [ows
CONTRACT | SERVICE =
= FAID = 5 =
1{Prmcazs Fhid | Phasa h2&YFLUID L. 20 || OvPmEsgbal MY
___ Unis Wax Flow Morm Flow Minflow | ShuloR |
E Fiow Rate gih 939 | 22T _:,J
j inlet Pragsure - ] 4.49 549
4 ©  OulletPressure T By 0.41 ‘.08
[ & ; _Difomia Prossre o B 498 L na
B inlet Temparature T 40 - | i
| 7l Donsiy Mot e - symitageml 28 T«
|8 - Viscosity  Specfic Heats Ratia oP - 0.0187 1.4 .
5| - Compressbiity Facier E 1
[ 70]  Inlet Vapor Pressure Barg
KT Required Gv 107 5 oz I
12l Travaet % 78.2 = 22,61
73] allowable ! Fredicisd dBa, 85,833 = 86176
[ 14 Fluid able to No Alteration
Ei Sodids I Suspension Na I
18 Pipa Line Size ! In i §-40 58 Type Spring retum diaphram or piston type
17 & Schedule o 2 5-40 57 MFF & Modal ROSO/ 5200LA
18 Fipe ClasyiLine InsuimtionThickness 1_MY_GZ1J PN mn | 58 sze 8 Eft Arza r
9 Twe  Clobe = 58 | onrom < Moduaig YES
21:, Size 1" AMS! Class 3008 RF =] | Spnng Aclion OpeniClose Close (F.C}
2] Max Press{BargyTemp{’G) 10.8FY (150 81 | MaxAllowable Frassune .
22 MFR A Modw KOSO (5017 82 MinRequied Prassus
23 &3 Avaiable Air Supply Pressure o 7 barg
| 24 - 64 . (Max  10.6barg Min  42barg
25 In 1" ANSI 3008 RF B3| Barcn Range .
26| Oul 1" ANSI 3004 RF &) me Orieriation Vertical Up
[27]  FgFsseFinsh 125 to 250 AARH 57 | Handwhes Tyoe NO
28 |, EndExt! Malerds “fe a8 Air Fallure Valve o Setal -
23] . Flow Direction Flow To Open T
30| TypeofBonmel Boltad-Standard T 70 | Inpul Signat 4-20mA (HART)
311 Lub&iso valve . Lube - 7 Type EIP Type
‘32l Packing Matena TFE+Graphite h 72 | MFR & Model METSO | NDB20IHEA
E Pncﬂq_.‘l‘we_ FE Packing . _?35 | on iner signal C-)ul;pm_incrﬂw To Open Tha Valve
34 ANSIFC) Leakage Ciass v T4, Gases  YES ByPas -
35 Type Guided 75 | Cam Charactersis B B
EC size T e | -
Charactanstic Equal percentage _1] l? | Type - i Gui!l'ﬂr =
Balanced /Unbalancad Unbalanced 780 | MRF & Model “h
Raled CV 25 mi | Contacts / Raling .
' "Plug ! Ban f Dk Malera 13CR 80) | Acusion Pains
" Geat Material 13CR sl |
“Cage / Guide Materal 31685 | 31658 82 MRF & Mocel PARKER | PAMEAS2EMMBNNP
Stem Malerial 13CR 83| " | sel Pressure 3 o
44 - - . 84l | Filler YES Gauge YES
4 81
48 Area Classficaiion ZONE 1or 4, lIB orlIC, T4 a4 Type
47| " Elpclnc conmectian 112" NPT et [ power
Preumabc cannaction MFR.STD 88) 7| MFR & Modal F=
. Enciosurs class Ex d, I8 or IIC, T4, Min IP65 ag| | material =
| Tubs & fitting rmatenal 11688 W) | Manual Resal -
Fugltive Emssion Test 1S0 16848-112 (CLASS B} 91| _
" Full Streiing Time <15 Set. i
| Body Sllver (RAL 5008)
Coaling Colour [ Handln -
TQM—SWML wooR) 1 X
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CONTROL VALVE DATA SHEET

Project Sheet No.
Customer Co., Ltd. Tag No. PV-5678
End User Q'ty 1
Ref No. Prepared By
Spec No./Rev. Date
1 Fluid Name / State LS / STEAM
2 Unit Max. Nor. Shut Off Dp.
3 Flow Rate Kghr 42 33
[ 4 | ¢ |Inlet Pressure Kglem2G 2.8 2.8 5
T E Differential Pressure Kglem? 2.6 2.6
[ 6 | E Inlet Temperature Deg C 167.5 167.5
7 | S [Molecular Weight MW 18 18
8 | & |Specific Heat Ratio k 1.354 1.354
[ 9 | & |Calcutated Cv Cv 1.01 0.797
10.0] & Opening Travel %o 44.1 38.0
11 Caviation / Flashing
12 Predicted SPL dBA 74 T2
13
14 Inlet Pipe Size 1 Inch 80 Sch 42 Actuator Type DIAPHRAGM
15 3 Outlet Pipe Size 1 Inch 80 Sch 43 o | Size T-1
? E Design Pressure 5 Kg/em2G 4 E Spring Range 1.0-3.0 <kglcm2>
[ 17 = Design Temp. 200 Deg C 45 | 2 | AirFail Pos./Air To| CLOSE |/ OPEN
1_8 m Mir & Model 46 &E Min. Air Supply 4 <kglem2=
19 | £ | Body Type Globe 47 Handwheel .
20 g Body Size 1" (25A) 48 | o | Type SMART
21 | &5 | Rating & Connection ANSI 150# RF 49 5 Mfr. / Model AZBIL | AVP-302
22 8 Bonnet Type PLAIN 50 E Input / Output Signal 4-20mA DC /-
23 Trim Type SPITOP 51 E Increase Signal To OPEN
24 | = | Size 34" Rated Cv 9 52 Type -
25 = | Flow Character, EQ% | Stroke (mm) 15 53 § Mfr / Model =
26 ANSI L eakage Class v 54 § Voltage -
27 Body / Bonnet A351CF8 35 De-Energized -
28 Plug Disc /Ball 30488+8TL 56 Type -
29 g Seat J0488+8TL 57 ?5 Mfr. / Maodel .
30 - Packing / Gasket GRAPHITE [ GRAPHITE 58 E Position -
o1 | 2 (Bt vt A193GrB8M | A194GrB8M T i
32 60 Air Set Parker | PAMEAS2EMBBNG
33 Fittng / Tubing Material 31688/ 31688 61 E Lockup Valve "
34 Elect. Connection 112" NPT 62 E Asr Tank -
i Air Connection 174" NPT 63 3 Volume Booster -
36 2 Enclosure Exd lIC T4 64 2 Speed Controller =
37 | W | Painting(Body / Actuator) -1 STD.(BLUE) 63 Quick Valve 0
38 B Cleaning Service - 66 | Special Notes
30| | NACE Requirement = 67 | 1.
[ 40 | 58 | 1.
[ 41] 69 | a.
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0000 (%) FLARE SYSTEM( ) B8 HE

1. M=
EHEME 0000 (AU ZtPLANTY 22 PROJECTR T8 SHHY = FCHE
FLARE SYSTEMZE 7 ME ol w2l FLARE SYSTEM=2| HE L E &CIsIDX s ol 2 SHE Sct

2, §IER

3. HBYT  Code
(1} AFI RP 520
(2) ASME SEC. Vil

(3) DT~ cHE TR B S 23 e

4 HEZ|E
(1) External Fire Case ZE 7|E
1) Process Areacil M R8s S REH OB e SHAM I0mul2 XIH0| Stme] S8
s= e s gl
o) WwEHHo R 5 7 5mul g 7|7 = 2 HEE ve He s #o
3) B = SA0 ch2 TNl s Wl Gs =22 g
(2) Other Case HE F|&
1) ME CHE Case i TAO| WX = HoR ohy, §2 CazsltiME A0 ClE 2ofi=
WM AT e A2 B B
2) Power Fallure2| & T £ &2 CasetBllME Power Source?t SH-40[7| o 2o Z+I0
ChE Plantl M E e 8ts 2SR o}
3) Cool. Med. Failure2| 2 Foll= T2 Casellol 4 Cooling Water Scurce?t $h-10|7] mf20 = Aol

CiE Plantil M E Wi #t= 2SR 2o}
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5. 3=
{1) FLARE SYSTEMI( )
1) Design Capacity Tegihr( B 52, Flare System Technical Specificabon =)
2) 00QQ{=iAsE B FLARE SYSTEM o=
ol M g #te TOTAL RELIEF LOADE HEIR + AT &/ gA =),

{2] PLNATS RELIEF LOAD
1)

D otriios EE 3 24 CaseE FLARE LOAD SUMMARY®
ARl T RERE

@ Zt Casedll i E&E S8 #1212} ach
= Power Faiure
= Cool. Med. Falure
= Closed Cutlet

= Extemal Fire

2
@z eFfes 20 4 E& Casel FLARE LOAD SUMMARY®Y
LM 7@ E.
@ % Casedll it E&2 2242 #1213 ach
= Thermal Expansion -

— Extamal Fire

2) 3EG PLANT
D anges 2% 4 =@ CaseE SLARE LOAD SUMMARYM
M 7| @R
@ 2} Casedl| CHE 285 228 81712} TWCh
= Closed Outlet :
= Control Valve Failure

= Extemnal Fire

4) PMMA PLANT
D AHEEY Z#E U =& Cases FLARE LOAD SUMMARYO!
oM FiEsa s
@ 2 Casedll (HE E&E 2202 572 ot
= Power Failure
= Cool, Med. Failure :

= Extemal Fire !
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b)
O R S&% L E@ Casec FLARE LOAD SUMMARYO|
M 7| EHAE.
@ Caseoll N & 22 H75% JTh
- Closed Cutlet -
= Control Valve Failure

- External Fire :

©) Overall Flare Load

D2 g 2@ U =@ CaseE FLARE LOAD SUMMARY®
&M 2| @SnE
@ 2 Casedd (H2 E®E 22UE 5712 JCt
FLARE LOAD(kg/hr)
PLANT Power External | Cool. Med. Other
Failure Fire Failure Case
Max. Load 42,392 34 488 41,798
6. HE 3T
(1) FLARE SYSTEM( 1¥ Design Capacity
(2] FLARE SYSTEM( 12| Maximum Flare Load Capacity (Power Failure)

(3] 2 PLANTS =12 PROJECT®t SO %0 SHEEE FCHE FLARE SYSTEMZ2 2 22 HaE| ma
FLARE SYSTEMS| 22| &2 47 000kg/hr > 42,392kg/hr2 2 B HE

i)
(2)
(3)
(4]
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SEYS HBHORN, JISUENE otolF JHES SN U HA|O f HE

I=XtE Z=A EEH 7|2dE 25
'r7|%7.=‘.'5 TE{ARS EEN 1) Smokeless capacity
- WX R ThsT o ol m
S, ) 2229 %37 229 03
(" 7= L EadE NE
o 3) Al 28 75T Flaring 518
— = ~ Hel 28 :cv HIEH
HESH/BY =4
- Ex20IE B4 4) Edo| H4H2AZ
- SWHY 24 )
S5 5) HIAIEAIREE7|E ;
( : o % HiH
HAMNY HEANS £ e & UBY
<L - 6) =elojAE 2X| HEEE
([ 712zE 22 =5

> SHEFHNM S oA|AHe] HEd= ©THSH

et 7I=dE

ogt

Lo
==

[28 1] E2oAH J&HE &5 =&
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1.2.1. Smokeless capacity
1.21.1. 7|=4E E9%d

TH B ETY AldaA EE 1092 HIMHIES XMYS

=23 SO AEA 2T 0 s=8 2k 0l £ =5 40% 0l&2| 0ol

A S T 528 =ty ZASiM= etElCh SHOoAEE2 FH S 07ts
B 7 g2t Jtsot=s dASHH, MY Smokeless

=3
=

= o o
A 8E, &5 #F 0id 2 o7 el 8 S5

APl STD(American Petroleum Institute Standard)sOlA]= Data Sheet®] Smokeless
capacity®| EH|Z kg/hrE XEF St om, mL0|M Smokeless capacity &30
Bt geol M7 XHo| gich 2Lt MANCEZ oHE £Zo0| A met J|E
SO 2B Smokeless 52 MZZ40|H, ol 2B +=0 B 7 A EF
HZ0| XA 2AE &7t BL.

TUHol= SEstE 7IE0] flel, LNl =HEFH =+

Smokeless capacity H|20| HEE|7|= $iCt [2tA 2 AASgEn SHFH ==
AL

Bt G5t Smokeless capacityl| H&3tE 7|E2 AEY ER7}

1.212. 7|1=4E U8

ZEYE E|0{ AEHO| Smokeless capacity= Y 7|EX| o4z MY

Mz AEEE A7 BYolas U SHEE S olAgof

Smokeless capacity 7| &X|(kg/hr)
= 0.138 x S| A5 HAHEZF(kg/hr) + 16,000

Smokeless capacity H|& (%)
Smokeless capacity
VIES 16,000

= IS e A e g |

T, Smokeless capacity H|&2 30%7t X|CHX|
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300, 000
250,000
é 200,000
&
& 150,000
=]
m
2 1po000
E 50,000
[al}
5 o
E 500000 000.000 1,500,000 2 000,000
. = y H A 7
Smokeless capacity S0 L= ZA 8% (kg/hr)
A4 84 7|=XK
defj=
g 20
ol
o 15
z
§ 1y
Lﬁ 5
W 0
% 0 500,000 1,000,000 1,500,000 2,000,000
= S oA HH B (ke/hr)
1.21.3. 80 Ho|
1) Max. Flare load (XICH Z&|0{Z)
SH O AEHOA ZH2to| OtMHiE F0| SAICHEAMCcz di|l= B¢ Y@ 7tsst Xl
HY &= 2 ZFO| Tt
S Ao CHsto] 2R3, Mesad FH, Y+ 32 FE, AR S0 22
AHMAS QY T EETO| o2 AHLBICE 0] T 71 2 X7t S 0{AEM9l A
7|F0| £, EOAE0| =& 7t&%t Xt 282 Max. Flare load2} St
2) EYO{AE A
ZHOAEO| M2|gt = Ues B 07tAQ HA $+=8ZO|Ct EH AR HAHEH2
Z|oH 2 E2 {22l Max. Flare load2t CHE == QULCH EHO{AEHS 22 Max. Flare
loadE 8% F UO{0tstH, 58 EHO[Lt AIYE 20| M2} Max. Flare loadE
RIS gE2 51 AASH7|E it
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3) Smokeless capacity (F¢ ¢4 22k

FA A2 (Smokeless)E ?et 7|1=0| &= FO|Ct LY Jhsot 2O HIE7tAE S0

— =

| =
FA A2 M27t 7tsT HiEZtS Y22 NM, TRl kg/hrs AMETHT.

Smokeless capacity = 3 A X2| 7ks¢t Flare gas® (kg/hr)

Data Sheet &OM= Z2O|AE 2AEY OiH 7 A XM2| 7kseh Smokeless

capacity?| Hlg(%)= B2 H7|S7|E BHC|

. o Smokeless capacity (k:g/hr)
H =
Smokeless capacity H|& Vaz. Flare load (ig/hr) % 100 (%)
1) Max. Flare Load = 2) Smokeless Capacity
1,000 ton/hr = 200 ton/hr
sk ,
2 Lm% @ T 20%
— SR

D004 HE|THs T

)
K e h
E7tAF 200 ton/hr
Ly

.-’f

3) T HBiE7tE FY Pentane+ 7HE, Steam/gas ratio

04~045E B8 -»> B2 Steam FYUEFE 80~00

& : 10%

200 ton/hrE FHUH A HE|SH| 25}, Max. Flare
load®l 10904 siES = ~BE 28

ton/hr

[L2 2] Smokeless capacity
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1.214. 7|124E 24
) =Ll Ha7|E

APl STDO|A= Data SheetO Smokeless capacity®| THRI2 kg/hr E= %E MEE
St QUCEH Smokeless capacity?| A 7|Z2 2 Flour daniel manual®A= Max. Flare
load2| < 10%E H1st QUSM, Hydrocarbon process XA E 10~20%S
Hsta QUL

U HEXAL ZAE HEe=E EYHOAE A AL Smokeless capacity H| &
sAHO =™, I SoofAE AAEZF CHH| Smokeless capacity 4Fd HlE&2 CiAM =
s et

A 7|F91 10~20% Bl Lo Ct.

10 ~ 20% #Hel LOM =L SHAH2E Eg s
o Zle IS 28ULL = MYZOM 2xS2 S Oo2= 7071 HOIH
2

|HEMS +HS CH2o0F Z0| Smokeless capacity 7|&=

<1EA> AFEE AL HO[H EE

300,000
s
T 250,000
<
5
N
E 200,000 o o
& g
‘G 0
[
@ o
o 150,000 ) o
g < 90 4 o?® O
7 o © a
@ 100,000 &
[iT] o] o
= o 0 oo
£ 50,000 o .4 o ®
’ L]
LA &
ﬁﬂ&%o
o
0 500,000 1,000,000 1,500,000 2,000,000

E2|0 28 24 & (kg/hr)

(1 3] I BYojAY MY A Jz
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[(# 3] =L S2|ojAE 2A

83 37 HolH

o5 A e Smokeless Smokeless | & HAHEE Smokeless Smokeless
Ho (kg/hr) capa. (kg/hr) capa. HIE(%) | H= (kg/hr) capa. (kg/hr) capa. HIE(%)
1 19,648 3,929 20.00 36 494,395 98,879 20.00
2 25,000 1,500 6.00 37 500,000 75,000 15.00
3 45,000 9,000 20.00 38 500,000 110,000 22.00
4 47,000 7,050 15.00 39 550,000 76,000 13.82
5 50,000 15,000 30.00 40 585,000 117,000 20.00
6 53,195 10,639 20.00 41 586,812 88,000 15.00
7 60,000 6,600 11.00 42 591,000 138,000 23.35
8 67,200 16,600 24.70 43 668,150 133,630 20.00
9 74,000 11,000 14.86 44 668,150 133,630 20.00
10 86,613 10,662 12.31 45 675,000 135,000 20.00
11 94,660 14,200 15.00 46 707,200 50,000 7.07
12 95,000 19,000 20.00 47 809,411 161,880 20.00
13 100,000 12,000 12.00 48 900,000 135,000 15.00
14 100,000 6,000 6.00 49 944,500 133,000 14.08
15 105,126 10,513 10.00 50 1,000,000 46,200 4.62
16 110,000 24,000 21.82 51 1,020,000 50,000 4.90
17 129,363 13,620 10.53 52 1,067,892 128,147 12.00
18 150,000 15,000 10.00 53 1,100,000 150,000 13.64
19 150,315 45,000 29.94 54 1,117,000 111,700 10.00
20 155,000 23,250 15.00 55 1,134,994 113,500 10.00
21 167,110 16,711 10.00 56 1,141,000 114,100 10.00
22 189,227 55,900 29.54 57 1,154,000 135,000 11.70
23 190,000 38,000 20.00 58 1,154,400 277,000 24.00
24 190,000 57,000 30.00 59 1,182,000 200,000 16.92
25 200,000 30,000 15.00 60 1,200,000 186,000 15.50
26 200,000 30,000 15.00 61 1,200,000 140,000 11.67
27 220,000 22,000 10.00 62 1,200,000 180,000 15.00
28 250,000 75,000 30.00 63 1,222,247 183,337 15.00
29 265,500 39,850 15.01 64 1,281,000 130,000 10.15
30 268,000 26,800 10.00 65 1,320,000 178,000 13.48
31 275,000 42,670 15.52 66 1,320,000 179,000 13.56
32 283,878 42,582 15.00 67 1,339,553 200,932 15.00
33 300,000 55,900 18.63 68 1,500,000 175,000 11.67
34 303,569 37,500 12.35 69 1,500,000 150,000 10.00
35 399,220 75,150 18.82 70 1,894,823 85,000 4.49
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Studentized residual :
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<SSEAL> Y =2 EY
Ol¢ Xl Melet HIOIHE 22 MY 2HE2HS AL

[ 4) SALN SAY 2%

B2 EAY

Cts o 2tA =+ 0.8983
A™A 0.8069
=d Z238A = 0.804
BEZE %} 27484
HE 68

[ 5] 2|F&EM SAHHE

ieE H=g HE 3 F H| a9t F

2| 1 2.083 x 10" 2.083 x 10" 275.8 3 x 10%
TEXE 66 49854773025 755375348.9

A 67 2.582 x 10"

St G

=l O AlO
Sl 95% &9l 95% g5 g9 95.0%

Y ™ | 11771 516452 227916 0.026 1459.5059  22082.116  1459.5059 22082.1167

X 1 0.118 0.00713 16.6071 3x10%  0.1042486  0.1327402  0.1042486  0.13274025

(Y : Smokeless capacity (kg/hr), X : S2O{AE HAEEF (kg/hn)

o Z8Ax . FEY Y20 FOT X HYe JEE M= HEOM, ES

0.7=L} 7OF 2|5t Z|CiX|= 1

« Rolot FEt0] 00520 XM SAHoR Rog

O|AXIE M2l HolEe MYs|HEM ZAa, Z™A = 08069, 28t F= 3 x 10%°

S22 SAH2Z RolOjgt +X[E ZHTICt
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@ =W 2AU SHE UI

ot Smokeless capacity 7|&

(€h

Smokeless capacity (kg/hr) =

0.118 X Z2l|0{AEH HAE 2 (kg/hr)+11,771

11771
Smokeless capacity Hl& (%) = [0.118 + < x 100 (%
pacity HI = (%) Aol A ST (gl O
Tt So0jAE X 80| ZOfR0| W2t O HlE2 Fo2=E F=HSEE Smokeless
capacity H|E2 ESdO{AE HA Bl 30%E Zx[CiX|2 4dHEeHCL Ol =W
SH O AE A X Q| XCHX|E HEX| Y= H[ZO|CH
750,000
i
Th 200,000 o ©
= -
P o
g 150,000 s s
o o ooz 9%
S o © ®
®w 100,000 o
o g
= o o
gt
E 50,000 g o &
i o
0
0 500,000 1,000,000 1,500,000 2,000,000
22014 A2 (kg/h)
(A8 6] M3 HEM Smokeless capacity
30
w2
#
oy 20
B o
£ 15 o ® o
0 2 o 0
3 0 0o o
© 10 m o
7 0
@ . oo
] s
T
o
E
i 0 500,000 1,000,000 1,500,000 2,000,000
S0 A EAH 2 kg/hr)
(A8 7] M| HEM Smokeless capacity B[S
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(b) =W =20 ZAIUS

HtA St Smokeless capacity 7|=(2h)

L Smokeless capacity 2A4 & S8THEE A1 HAXTLE EHSH J|EXE
A7t
Smokeless capacity (kg/hr) = 0216 X E2f|0{AE A &2 (kg/hr)+10,588
300,000
250,000
B
oy 200 000
2
-
£ 150,000
m
o
1]
100,000
LT
o
o -
2 50,000
£
(7]
0 S00,000 1,000,000 1,500,000 2,000,000
Sl 2=} 2A 8 (kg/hr)
[O& 8] |11 MAZt Smokeless capacity
30
_. 25
z S e e ol i )
ol 20 o
i |
= O
T 15 0 5 b g (a)
o
m © oo o
w 10 @ O o
= o
Q
0 O
S 5 &
E
v
0
0 500,000 1,000,000 1,500,000 2,000,000
ol oA 2 A8 FH(ke/hr)
[Z12 9] x| MAZ Smoekeless capacity H|&
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(c) Smokeless capacity & 7|&

=L 2Az s A2 gtEet 2[HEY ZIE@hd =W HD SAUTS

= 2D 2AUS 7IELE o (b)2tE
o

ikl
ol
el
rir
PN
ie)
m
ol
ot
I
H
=
nx
vl

125ty, 7| E@ 2t (b)2h Atol HRIoAM 7= 273

@22 0%, (b)2t2 100%= A7J5l0], 25%E Smokeless capacity 7|&(2h2 2

x
0R
rot

ret
ot
o

A
=3

S EojAEiol MA 8RO CHEZQ 1,300,000 kg/hr Ol Al Smokeless capacity

HE 7|85 15%=2 273

200,000

150,000

100,000

Smokeless capacity (kg/hr)

50,000

0 500,000 1,000,000 1,500,000 2,000,000

SO L LA ES(kg/hr)

[ 10] Smokeless capacity 7|&=X| =&

[2tA Smokeless capacity |5 7|54l 2 of2fet ZCt

Smokeless capacity 7|Z=X| (kg/hr) = 0.138*(E2|O{AEH A E2H+16,000
Smokeless capacity H|€(%) = (0.138+16,000/Z 2| 0{AE HAH-E2H*100 (%)

Tt Smokeless capacity HI&2 30%7t %|CH

25

=2
[S)
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EHO{AEH MHAEZ 98765 kg/hr O|St= Smokeless capacity HlE2 30%2 L&



smokelesscapacity (kg/hr)

smokeless capacity H| & (%)

300,000
250,000
200, 000
150,000
100,000
S0 000
0
O SO0, OO0 1,000, 000 1,500,000 2,000, 000
S0 EAH 22 (kg/hr)
[12! 11] Z|F Smokeless capacity 7|&
30
25 o
20
o
15 T -
© oo e}
10 D ] O
O
00
=] oo
o0
0 S00,.000 1 000 000 1, 500, 000 2 000, DO

Z2|01 A2 8718 Z(kg/hr

[12] 12] %|Z Smokeless capacity H|&
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= (N7h29] BXtE, (2729 Etd/$a H|IE
= =X of 0| RUACL M2tM Smokeless capacity?t &Y%t
82

of ERAE Gl 7| /20| CHE = QUC}
SHZAAOIH H HZ O] KOSHA GUIDE D-59 'Z|O{A|AH MAMX 9 2Ho| 25t

A8 g0l et 2HE S & ULk KOSHA GUIDEO]
o

Ch=ab 20| LHESCt

o
ZotEteteARts Hools MEME HE0:s

YSE S Ciget 925 ZEoEE, 2 tHEMS NE

A2 ogg0| ACL HExAFH % 7|9 EaEd2 SHOAH MMt LHd5H,
oz dz0= H8g &+ Us tHd 20 it 710|=atel2 =L E=2 OrAEE o
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S 2H0| 35 7t 28 (Es 7|2 F
= Atoz M
HEWS 1=K oldez 27
X Ch sl 7IEX DjEe R A7 Al AR (EE 371F) M4E
=HE o2 Mz
Mz MEE= M oA 2 SE5= S o250
HEgHL
ototo] HEE.
2R AT 28 A" 7|FE X (kg/hn
7| =X| = Smokeless capacity 7|&X[(kg/hr) * Steam/Gas Ratio
2o 371 28 37|18 7|&X|(kg/hr)
YN = Smokeless capacity 7|Z&EX|(kg/hr) * Air/Gas Ratio * (28.8/M.W.)
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2o AEE 7|EX|(kg/hr)

= a o
NS _ : VIEYN * i
=S = Smokeless capacity 7|&X|(kg/hr) * Steam/Gas Ratio
Steam/gas Ratio (kg steam/kg gas)
= Zw( ) » Steam/Gas (i) Ratio
i=1
(B H2E Qs HBTIA kg § R AHT(kg)S o0l
Steam/Gas
Ratio « n = B0 HiE/tA =Y d29| i
« w(i) = B0 HiE7tA =d d& ()2 2EHES
+ Steam/Gas(i) Ratio = HOIAM Ab=E Etat=a G200 CHS
Steam/Gas(i) ratio (kg Steam/kg Gas(i))
API(i) : Smoekelss Steam/Gas ratio(i) (APl RP521 7|=)
Waste gas Formula Stel?g?{i?f(g)ca:gﬁo
Of| £ C2H6 0.15
o = of
Setm D2 C3H8 0.30
SEt C4H10 0.35
HEh: C5H12 0.45
of & & C2H4 0.50
== T2 oA C3H6 0.60
. =
EFSgA el C4H8 0.70
Z2niC| A C3H4 0.80
4= 02 2y = ofl
Cio| 22 SEfC|IA C4H6 1.00
Steam/Gas(i) HEtC| A C5H8 1.20
Ratio OFAM| &3 OfAf| EL &l C2H2 0.60
£l 7l C6H6 0.90
e =54 C7H8 0.95
N C8H10 1.00

« APl 7|E0| LU= FME 29 Hd&22 Flour Daniel

Design Manual?| d2i= X&
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1.2
: F
.
| n -
1.0 -+ r
t i
. AHQNNHCS
=
£, &
080 r =
'
'
= A8
S ¥
=2 =)
—
o
it
£ os0 ==
= =5 T n=a
- 7 é‘ﬂr 4 =
A asisic
g 0.40 > - -
& T
& S
0.20 H 1
Based on data from
H . Flaregas Corporation
O
LI I R
o S
[+] 20 40 60 B0 100 120

MOLECULAR WEIGHT OF FLARED HYDROCARBON GAS

(A3 13] EteteA BF0|| [E Steam/Gas Ratio

2) 2R 37| 8
g 2| 28 2718 7IE X (kg/h)
A = Smokeless capacity 7|Z&X[(kg/hr) * Air/Gas Ratio * (28.8/M.W.)

Air/Gas Ratio

Air/Gas Ratio (kmole Air/kmole gas) =

n

EX(@) o Air/Gas (i) Ratio

i=1

(R AAE sl HIE7IA Tkmole & ZRTH S7|ZH(kmole)= 2/0])
« n = B0 HiE/tA =Y d29 i

o X@i) = B HiE/tA = dE ()2 =22

« Air/Gas(i) Ratio = EO|A At=oF Etat=4 ()0 CHRE Air/Gas(i)

Ratio (kmole Air/kmole Gas)

s MW. = BIE7tA BAEXE (kg/kmole)
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(Flour Daniel Design Manual, Table 9.4)
Component Formula kmoleai,/kmolec.s kmolex;,/10%cal
| EF CH4 9.5 3.16
Of| &F C2H6 16.7 3.10
D2 C3H8 238 3.10
SE C4H10 31.0 3.10
HIEt C5H12 38.1 3.10
ozt

R C6H14 452 3.08
et C7H16 52.4 3.08
S E C8H18 595 3.08
el C9H20 66.7 3.08
" E B C10H22 73.8 3.08
E:}Ti off 2 &t C2H4 14.3 2.87

d= )< o
Air/Gas(i) su ZZgdH C3H6 214 2.95
Ratio £ C4H8 28.6 3.00
HH C5H10 35.7 3.01
ObM[E & C2H2 11.9 2.52
%ﬁf@ co 2.4 2.23
oA H2S 7.1 3.66
etz Lo} NH3 3.6 3.00
SN H2 2.4 2.62

7|Et

SEfC|A C4H6 26.2 2.78
Al C6H6 35.7 3.02
=F C7H8 42.9 3.05
K C8H10 50.0 3.05
“%iﬁ’” 2 | coH40 11.9 2.69
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@ Casel.
+ Smokeless capacity & Zt =0l
S 0|2 HABE = 7,000000kg/hr)
» Smokeless capacity 7|Z=X| A4t
Smokeless capacity 7|&X| (kg/hr)
_ 0138 * ZHO|AE MH S (kg/hr) + 16,000
= 0.138 * 1,000,000(kg/hr) + 16,000
= 154,000
1IE_I-HI 3.0 00
50,00
E OO0
0
0 B R
4
v
EJ 100,000
* i
50,000 1
. :
(] 500,000 1,000,000 1,500,000 1,000,000
S =3 EE (kg/hr)
[O8 14] A HAAEH vs EHOAH HAHEY
+ Steam/Gas Ratio Z|4t
H % JfZE HXS0 E 0 HiE7tA MY Steam/Gas(i) RatioE
de|
2¢HA| Waste gas Formula Stelfgn;fna/f(g)Ga:;ﬁo
mp2rE HIEH + C5H12 0.45
off Il C6H6 0.9
e EZ C7H8 0.95
Arda C8H10 1
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o Y =Moo Cist HZF 28 Yl Steam/Gas(i) Ratio At

= wt. (%) Steam/Gas(i) Ratio
HIE 0.07 0.45
Off & &l 5.97 0.9
=F2A 0.42 0.95
ISR 93.53 1
A 99.99

o ™A =MO0f| CHS Steam/Gas Ratio A4t

Steam/Gas Ratio
= Y w(i) « API()
i=1

= 0.0007*0.45 + 0.0597*0.9 + 0.0042*0.95 + 0.9353*1

= 0.99

« E8 A JIEX|(kg/hr) AL

Smokeless capacity 7|&X|(kg/hr) * Steam/Gas Ratio

3THA|
= 154,000 * 0.99
= 152460
o AN X|Cf AE EQ2F2 Data sheetd] E7|= AE FQ2HS
*HE oL}
A1}
AA EOf A8 FUH e AERE 7|FX Mgt o2
160,000 152,460 Xt
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@ Case?l.

+ Smokeless capacity A7|Zt =0l

| AB HARE = 30000(kg/hr)

Ml

EglojAE M 20| 98,765kg/hr O|SI0|E2, Smokeless capacity

H& 30%= M8 &S

Smokeless capacity 7|&Xl(kg/hr) = 30,000 * 0.3 = 9000(kg/hr)

300,000

12HA| 250,000
=

W 0000

T

&0 150,000
4
]

g | 100,000
o

50,000

500,000 1,000,000 1,500,000 1,000,000

S0 == 2 A B & (kg/hr)

(A& 15] £ HAEE vs EYOAE A8
e Steam/Gas Ratio A4t

# A JY=E H=5HH YO HIE/tE =FE Steam/Gas())

=M wt. (%) Steam/Gas(i) Ratio
n-butane 0.3 0.35
t-butene-2 03 07
2CHA| 1,3 butadiene 1.1 1
i-pentane 15.7 0.45
n-pentane 229 0.45
1-pentane 3.6 045
2-methyl 1-butene 7.2 0.7
t-2-pentene 2.3 0.7
0-2-pentene 14 0.7
2-methyl 2 butene 28 0.7
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=M wt. (%) Steam/Gas(i) Ratio

ISO-prene 184 1.1
2Methyl pentane 2.3 0.375
t-1,3 pentadiene 8.7 1.2

cyclopentene 21 0.608
0-1,3 pentadiene 49 12
cyclopentane 4.4 0.3

n-hexane 0.1 0.84

cyclopentadiene 1 1.06
BTX 0.5 0.95
A 100

MK Z=M0| CHS Steam/Gas Ratio A4t

Steam/Gas Ratio

n

Miw(i) « APIG)

i=1

0.71633

« E8 A J|EX|(kg/hr) AL

= Smokeless capacity 7|&X[(kg/hr) * Steam/Gas Ratio

3EH
= 9,000*0.71633
= 6,447
. AH AT} AH SUS Data sheeto] E7|H AE £
272 it
<1
2 NN A AH SYUY | TR AHY VEN | MY of
7,000 6,447 g
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1.2.3. Control Valve HiZ=2! H|0f

123.1. 7|=4E €24

29 Mol HXE 223 S5 AEHQl FlaringOlLt WHEX 22 AAZ Faringol
wasts ZL0| Ch3 BFH Feo| TR oY JIEo S MAl wME:
zelg alely| YIgtolt O[o| Wat Flaring ARG EASL LRG| o
=S HOLL} HHEMOZ WAMSE Faing WIS MEHoM T J|E9
Mg olE Yol ¢ Wart Yct

|2t 27t UCh

| EHZESE Enforcement Alert(2012) vol.100{| A
= Flaring0| =A0| DOjXl= Hek2

= [ -6
Flaring 2 Qs +=8% =+ fl= RIMLISEO| 7| 22 YER= AS

= _L
rir

o
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el
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=2

Rl

r

T

1A

|0

U Hu

xS 3

EPA 325-F-012-002

EPA Enforcement Targets Flaring
Efficiency Violations

Purpose

EPA is devoting ugm:ﬁ:m: enforcement rezonices to
regulmony iy at finres. This Alert

15 intended fo snform flare cweers and operators of this
enforcement mitiative and 1o educate them on proper flare
opertion. EPA hopes tins Alert wall spur mmprovement of fiare

operating practices huding better control and
of supplemental gaz, asr. pnd steam snd theseby reduce

harmfl enussions 10 the environment. Better flare operation
precizces will have the potental to meprove public bealth by
1) reducing emussions of toxic air pollutants that may pose
2 heaith nul- and ) reducing volatile orgamic compound
enussions which will i num reduce the formation of ozone
which w5 potentally karmful to vulnemble populations
wncluding the young. elderly. and those with respaatory
problems. Moreover, imgproving fisre combustion eficieasy
can result in cost savings due to reduced steam usage

Iniroduction

Chemueal and petrolenm facdities generate waste gases
that oeed to be controlled safely. economscally, and m a
manner that grotects the public health and ihe savironment
Thz].lwnqnnshr_ﬂmzsmmgnuﬁu pollution control
practices to mumnuze fhe emizucn of waite gases see
EPA's October 2009 Enforcement Alert. hitp.//www.epn
govicomphance resonrces newsletters/civil enfalert faring

Becanse, wot all waste
gases can be peevented or
recovered, vanons  control
technologies are  used
1o redhuce the impact of =
these waste streams on the |8
enviromment, ooe comumnon
tecknology 1= flanng A fiare
is a mechanical device wsed 1o combust and thereby destroy
volatle organic compounds, toxic compounds. and other
polhutants at refinenes and other industrial sites

Federal requirements for flares are found in the
New Source Ptrformanu Sf1lﬂll1‘l§ (\SP‘S}
60.13 and Nanonal E 0 Standards !'ur
azardons Air Pollutants f\I‘iﬂA in § 63.11.
At a minivun, these rules require Blares tobe:

= Desi aperated with no vimble emusions
mmg A \1th0¢£ 22 {except for periods not to
5 omsnstes m 2 hours),
Cmuml with nﬂwpw;mm all imes, confinned
Lunh thermocouple or equivalent dewice,

teutbenelhen n]ueoflh!gauobe
mhnme(miﬂﬁBTL Standard cubie fo0
-;cq ﬁ% 15 tefm- or mm
OD e a{neibeu ([if the fare 15 nonsssss

Desx:nzdfmlﬂdopﬁlwd with an exit velocaty less
than &0 feet second (fi'sec), An exit velocity of
Erﬂ:?l ﬁ.-sech:t!ehllnnufwtlﬂmma\
the net heatinz value the gas bemng
combusted s sufficienthy hish

Thro s mspection and orcement oA,

EPA huu%:thntﬂed MM (NIECes whﬁe flares Eveteeﬂ

impropesly momiored and operated.  The comsegnences

are lower combustion efficiency and potentially signaficant

quantities of excess emissions of volaile orgame chesueals,
somet:mes iorhnding hazardons air polhstants.

Flare Design Characteristics

Flares are specifically designed to combust gases. Momy
flares employ steam of anr o promote muxms of oxyegen
withiy the Vet Gas fo ensue

parmmeters =
affect the combustion efficiency of
a flzre. One bes is
the heakmg xm% ihat
are 1o be combrested, often measured |8
in BTUisef The heating \atue isa
measure of the of the
EBS nlseul.erln a siable flame and
schieve high eficiency for gas streams with highes heating

[Z1Z2! 16] EPA : Enforcement Alert(2012), Vol.10
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(2) Temperature control valve
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_53_



(4) Level control valve
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! Motorized type | —  Cylinder type ~ [——

(Electric energy)

—{ Spring-less type |

[1Z! 26] Actuator &5
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