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1) Elevated Flare
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SIHE et X[H (2 dEet =0[0 fX|et AEio=2 FATE 0|%5f04 AL EICH
elevated flaree ground flare ECt 5, &

A2 2MOo| HIA™ 2 CHEO0| QLCH elevated flaree 7tA £, §¢ 7}* =

= — Tro, Tt d — g =, =
XX e SO el R 7H] RYELZ Al &7 ECh O & 28S X[X|5t= Yo
2t A self-supported, guy-wire supported, derrick supported Al 7HX| FFHC=Z

LHEICE.

(1) Self-supported

wireLt derrick X[X|CHE AFESHA| B Z20] X[X[C] XNz S20f HHE X|X[SHEt.
2 HO &2 S¢s 7t HnN 2 AH0 T2 AAEEL 28§ 28 0= 100

m(ef 330 ft) OJZt2 2 Fote|k, 50 m O|&FEHE X|gh SAH| S22 ZdH|EO0
=0t € =0| O[d0ME HIES Fes

=0|7F BiCh

dooz geEdoz 50 m O[5}e

(2) Guy-wire supported

7l0l2& 0O|85st0l Z&o XXttt =20 HHE X|X|etct. Z20] X[ X|tie| o
=0[0] #AolE22 FASIH Fx=ol HEE U=Ch HO|S(guy-wires)2 YEHS =
ZEst XX E M3sH7| s HUYPo=Z HYX[=ICt LENOZ self-supported stack,
Derrick-supported stack 2Lt H2 2X| HAEZ 3sict  MEEFHO Guy-wireQ
HHE2 A A8 £0[9| 121} SYSICE =0|= E& 250 m(~800 ft)2 HISHEICE

(3) Derrick supported

self-supported &X|7} HSHX| @2 4% F2 guy-wireE 2X|5t7[ FX| HHO|

— =
253 Z2 5 Oy AT ABECL Of2fet e WAE T EA HE|O
FRBR BYO|AYS XKLL KXY °4EH01| et 1P X, OF A
224 2E, Y XA 2ol BE S22 MER B 4 Ak

_‘IO_



=

i

N
N

\
i
i
AN

c) Derrick sup

(A8 12] H2[HOIE ZH{AE FF AP RP 521)

b) Guy-wire supported

[ 13] AZ|HO|E S2|0|AE T

P

_‘I‘I_



2) Ground Flare
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2) Electronic Spark Ignition
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AAEIOIY, FFG & ALIR FIpA|AED SH ARREICH EHECf7 48Eo =E5HH

ohes ot ol ‘AL SEI'2 ZEFSCh

0|23} ZHZE(Flame lonisation Detector) A2 JtAO

Flame lonisation : 3t
O| 22T 7|HEE)E BESH0 2| EXf OEE ZHAISC]

Optical Monitoring : IR E£= UVE 0|&%t &%t ZLIHZO|LE EZOE ALt E=
Ftiel d=F ALE5HY UM LRe H E= XteldES XSt

—

1.3.4.2. 3| 7|

SHOALE LFOA S0 Jdd8 E2 =tg0| E WEZE & S07F A28
LF7F &AL FEE >0l ACE mMEtM 0lF HXst7| et A=t X|7|S

Aot sy EYOAEHQ O] FYOA|AHCRE ARE TIOE[AHLE, E 03] HO
orZtol TZ0| "M Ee= 42 EBYOoAHo=z=REH JZU7F ¥y S07= ER
LMot E20E SLEREH I7(7F RYUL 937t oLl AZ EX|SH7| 26
oigletX| MH|E AX|SHCH KOSHA GUIDE : D-610f [M2MH SsidtX| AMH|= Ct2at
#0| L =Ct

o MK LSEF (Water Seal Drum)

o ZAAMA (Dry Seal)

o IHX| A[AH” (Purge System)
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5

To flare
T Flare header —

Try cocks for
checking hydrocarbon

Vent

10 ft. (3m)_
minimum

4in. (10 cm)

Water level

ks

Baffle
Drain

Note: The sewer seal should be designed for a minimum of 175 percent of the drum's maximum operating pressure.

(1 20] +F 4K LEC

welded on end
of flare line

Water
supply

To
sewen

Vent to Flare Hesder
of Atmosphers

PHA sat at maximum eliowable

@ ° operating pressure
Siohon Breaker Vent

From Cooling
Water Header

Fire Main

<

175%® of deum oper-
ating pressure during
fargest refease to vent
{10 1t of water minl-
mum).

Drain
‘Conmections.

Seat Intet log sized

for 0.4 fi/sec liquid

wvelocity at maximu —
foad.

\/‘;.m and Condensed
For “remote” contingencies, 110% sesl Clemnout Hydrocarbon to Sewsr,

depth Is scceptable (Closed connaction
Connactions sealed ond vented menhole
Hh tn

(2 21] +5 AH UBEY
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S = ol AN BSEZHN He2| 37(7F EHEteleE FYEJAS B2,
dotE XK= Xoich M2t F AKX =H2 Yzt AX[EC=E X fFE2
A4St ALt

AA M2 2hH|2IA M (Labyrinth seal == Molecular seal)it HZA|E| A (Velocity seal)2

L S7Iwes LRIt ?l8) saots A7t &5 £ 2H0H|

|
of 2X|ot= A2z S0 Bz 8 £ Bal BUX|X 2 /AX|of X[t

LS T

C——1
+ l l
]
/ _intruding air
=
inner
Outer cylinder : :
f Cylinder ! air driven
/!

L

[~ out with
/_\‘ / pUTEE gas
" A
l H‘x velocity
A u---------.. seal
.l
\_/l
T purge gas
4 flow
[C12! 22] Labyrinth seal [12l 23] Velocity seal
gHH|Z2IAH(Z 2 Eﬂilﬁﬂ* 2 MAZtAeb F7|9]  EXtE XO[F  O|&TtrCt
EOERE &tz 7tAo SEEZ F H BOA TEY ZAHO 2 A 2
SIEHRO| MFSHD 2XHEO0| H2 7tA 52 HER MFSIHAM F7| S0| S 0f AEH
R 2 HEFSHK| Zot= & LX|Sh= #2|Ct

Velocity seal2 & EYo| FAXES Sl O HEtel |FKN ZEZ HHEO, Of7
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3) MX| AAE (Purge System)

HX|(Purge)d 20| E(Tip)2 Sot0l S oBH A2 W2z I7|7t SYUss
AS W7 Qs Holch YuEoz ol me 2 Zojns o
7|2t Q30| KOs, Sgto| HAEHE AL ZHojg2 S Rz
ok YRz weSolE 4 Uk O B, %3 MO YoM
SHO{AAHO| LHE &4 U AT} WM & Yt

mEty ZROHHE K&HOR JHAZ FAUSO 20| WAEE HS WX,
UUHOZ N, 7tAS AFBSIO] HASHALL BY Off-GasE AFBSI7|E BHf HA|:
Sjofeiniel 2t TEro| FYsts 0| EC}

st sty RTRREE
JETS

BURNER TP— ||

| | — sTAck sEaL

FLARE STACK 11 M

|~
-

L
<
'\

IGNITOR

IGNITION
—
ASSIST - D GAS
STEAM

—

= PILOT GAS

GE GAS
PU‘R.;]] GAS — WATER SEAL
e DISENTRAINMENT DRUM
EMISSION £ |
SOURCE—®=¢
GAS

£ GAS COLLECTION HEADER
AND TRANSFER LINE

Y

DRAIN

[ 24] S O{AE HX|7tA =
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| (Steam assisted flare)

A
al

O AE2 H7tAE
flol Chet Aa7|=0] JWZE[Of RACE

It

=

Jo!

ofnu

Ljo

2 X5

=

=

| (Air assisted flare)

Of2fZ0f| Air blower

1) C + HO -> CO + H;
2) CO + H, + H,O -> CO, + H,O

So o AE 9

a1

Ho

7|2t

e}
o

of CHRte = AREEICE
|0|Ct. 0.5-5.0 kPaG

2

4

x=1
5=

25ttt
O,
L

=

BN BiEIAS

AHSEN =
2Ol
of S=otA|
- 20 -

=

US As S0 A CHA| HHHo=z AR EICH

=0|

g
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s
=5 (Staged water spray) T YAIA
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28 EE 72 22 REIEIE AESts oY S0 Jtx A2
H

A8 H=3t FY WAooz JT|9 EXIVIAS ¥ FO0|7| B §+ 1ds
E(Tip)ol ERSICE 1 kg E2foj7ta T MAHZEA 9F 05-0.75 kg (500-1,000 kPaG)7t
=

Zosit BX JtAgg F0/7| A% S+ 145 go| 2P & UCk

SH0f davls2 A0l RO m2h 2EAeH, 22X FH L2 HiZtAS
Melsiop of= Z2eXel ERdo| g TS FEI M SO HXT|=0
SO et MCHA HetE O F ALK

=Y gas ZE2Ho=zR HA8ZFO0| RQIOCE B A2 OiEel HiETIATL
NH0=2 WMLIZEY| WEO HiE7tA~ S0 2tHeart E UE S0 3712
HEot7| ofgnh HEZtA7E Aakls aFE0AM =HeR ATt RESH ST
AALE|0] DfAO| ATt W2t S P J[s2 7I2H2=2 HE/ts S5
719 2gAEs SHAIZ|I= ez LS|t

1MICH

=] MICH MY Sz z= wEolEle] S5 Bl0| Bt Lio[ZofM
HItAE A7l 21 = MAH2=Z ofHds| A5 Ar8ER
QUX|EE O TMICH =20 Etotea0l HEME EHA A7|7F L=

0| A 2EH FHE E= XHoM= AFEE 5 SiCL

I

2MICH

2M T Egols 20 AW Z0| RM 2EHE IEHFe =EE F7H6HY
AL B2 ZUAIZI EYO{O|CL 'Upper steam assist’ LA 2 S O{AEHO| AEOfA]
52 S AEE 1£Z0=2 FAGIH AR SE FHO 0| TOX|ITHAM FH
7 |28E J7|8 BO0EQCt & AHE2 =X OWHH Ige o0, HRE
AYst0] HiETtARt S7(2 2eA&8S SHAIZICE OlHA ZAE AE2 HIE7tALL
TH 37129 2ot ETAA EY 0o RO AHa BHE A= LS it

sdoje] FA T2 OO0 THSHX| = Sdo7taFgel A EE

LS T

= o
O EICt (Ringelmann Scale 0 7|&) O|2{gt 2AM|CH Z&0j= g, ofEt X Z=ftnt
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€2 Z3t Eeteadt = 202 HiE7tS g4 Al R HES =2 5 UL 2L
O B2 SooE o 2 Soog AE, ofgd 8 =233 Z2 =23t BHelea s
XNElst= 49 79 HE0| KLt

Waste gas retention rin

/— Pilot assembly

| |
| B Flare —
stack

Smokeless flare tip of an
elevated flare.

Steam distribution nng
Source; USERA, APTH DS CONTROY OF GASEOUS ERSSAONS

(A& 25] 2M[H &0 gx7=

3MICH

3MICH E20] YAl AES ARBSHL O 2 7|8 HiE7IA SEO FUAAH =g
= QUCE MO E0l= 2M|C E20{eF &2 ‘Upper steam'dt E{=0] ‘Lower steam’
A s2 AM83%0l 371X A& EA EEE JHE F= ACEH ‘Lower

steam'2 ‘Upper steam’ OF2{FO0| AL LEZ FII510] ZARC=EZM HiE7tALL

‘Center steam’

718 AEO| ot O 2etdts A0l 7HSOILE ‘Center steam'?l B¢ 2YAE S
AdgE St elt Z0E WHEZR 30| S02E= Interner Burning HS
YX5t0] 09| WFES FIAIZICL o2t &8 FE L4s S FHHY S
&8 wds 3 SHAIZL
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STEAM

TUBES

4M|CH

ANt E2ol= 3AMCHoIA O Ltotrt Hroh gME Z7] =g M3t
HFEPE S2 =% =3 HElel =E2 AME%0 M2 JI|IfTLEE X9
SEE S O|BO{HCE St LE0| YHZE Qs HIEIIA SE2 LES SUHSIHA]
ofZtol Zt=E JtX|n AE 8l J7| ZEIN uXStHAM =otEICt ES AR REE
ofz{/f Fof {FES FE AOJOM J7|7t BHHE =oEle 2HE Hd2 = JC
ojz{st =g /MaNE 2t FoE 2H AL M52 MNIsoh E3t 7|EQ &=
Ct2A AE0| Moz ZZE7| 20 20t AR FQ Al &40 Z0{E1 AH
AHEZEE BAE = Ao, 7|E HAo Hls 30% HEo| AEIZ0| HAUECE

Reduced Surface Area Head Steam & Air Venturi Outlet Section

/Sleam Jet Ring

A

Flare Gas
Acceleration

Small Cross Section (Annulus)

Sectional

| _Straight Flare Gas
Exit Section

Steam & Air Mixture

Inlet Bell

: \Supersonic Steam

Injection Nozzle

Flare Gas

[AE 27] 4MCH S0 2 7|5 OA]

_23_



1.5. E|O{A|AR BLIEZ

15.1. BLEYH FH

—~~

«Q
Q
%]

E 0] AAHE FRA, ST, MAVA NESHE, FT(oil wells) X 7tAH
-wells) & ZIEF MY AFONM LdSt= HIEIIAE QAStE FAEM,
R7I1s2EZ(VOC, Volatile Organic Compound), S4 3teta L 7|Et 29
ALAA st AFESICE RISIEES MESHAH M2lsr] QsiMe
AAESl 52 HESHA |XIsiorstn, E20f Y 2308 20 452

T UAs ZHHTY A|AEO0| FRSCE
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>
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=0]
u
T
ne
M
0
P
0x
A
1x

(1) @iaole

e MY RS ZPE S Ys ABIIIE Y BRI lom, ofet ze

e A oY RY H/E +E8 &+ UA0oF &

o 2X a7AE o EHoo ot TVt 7EES FYOD knock out drum

water seal drum®| Z Lo AX| 7tsoljof &
o fXZZ] YU LY . DE A= A|ZtD AFEOY ME M5 Mo FASIEZE,
T™O|LE HIZYAZE X|-GeH Atetof et F7| M2 uYHEAS oH

- 25 U ¥Y BY  5HE REY¥S BEEZUM (101325 kPa 8 15 °C) = FH=U
(o]
°

(101.325 kPa % 0 Q)22 E5}7|

ool W RS 8ot/ 2o AN MEEl= AS7|7I= ofefet 22 &/t
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Flow meter
Wet &= X Al
Dirty gas degr ks 3H
R’ R 518 =T
Venturi o ° o ° °
ube
Orifice ° ° o Lo °
Dlat == == == 2E == o OtL| 2
ate
Bellow oo
o
(or =7t Ea=] 23 HE o off OfL|2
T O
Diaphragm)
Inline oo
o
Turbine =7t Ep=s HE S o off OtL 2
=1
Vortex ° °
Sheddi HS <= B5E B5E g off ol
edding
Ultrasonic ° o ° °
Flow Met CES ES=) =5 =5 =5 o of
ow Meter
Optical 2E =3 == == =5 of o
Thermal
Anemomet- =7t Cps =5 == HE OtH 2 ol
er
LIS
=N
Rotameter s s s =2 - OtL| 2 OtL| 2
H2S
Inser | Micro-tip
) | owe HE HE g | BE | ofe of
nemomet-
ers
B
Pitot tube s 243 == Lo HE OtL| 2 OtL| 2
®HE
Optical HE == == == == OtL| 2 ol
1) /R HAEs X FF Of XA | HE
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SE UOM dde LIS CHsll Bernoulli ZEAS ARSI /A2
A

2 4
SO YFe WAl ¥ 47 DHE YUKt R0

40 Bt Ho
o 3 oM
mo =2 mjo

=
EEot= ot/ A AtO|e] YEX0 Ot YEE +HstL O 0|8st 7t~

Yz XA A AT s8=dua 58 ANz A8 = A dast 24

_<TD'_O il | —
MS3tE2, Wet EE= Dirty gas 818& HEQt 318 0| 2 HO|C}

- Venturi meter : EEIHQl XA FEA =, YHEH0| MO R Heles LEH
6:1 OO, HE=E  +1 ~ 22 % HP| O|Lf. Orifice plate?t E2| FH =&
UX| Aol OEel FFHel &4 Q0| Orifice plate ELF =2 XAZO|AM %

2

7tSOICH(EA Ktgf2 of

hu

oin mlo

High pressure High pressure

Low pressure

Low velocity Low velocity

[ 28] 22|0j~ & #MIF2] 7

(2 HYd A

Z2H 8 Z(probe tip)2l &S FESt= WAO|CE mo|Z= XY, R Z=oY 3
oo|Z=E JtEXEs ZEH 2839 YXE 7|EL=2 £k JFFUE |ERE
Moot FTFEXe] E%, ZEHE Io|Z X[E2 1/3 dk fIX[of nFECch Y
XEo| s £=& F3E5H7| 20, 3 Z=ohY0| H|TfEO[ALE U HFS(fully
developed flow)O| Ol A% Ol ZX|g == QICt £t XZOo| F Hjo|Zo| F%,

(o]
HA
Do S| WA Al Z2E0F TEAXLE DFO| WA & UL,

Clearstone Engineering Ltd.(2010), “Guidelines on Flare and Vent Measurement”, The Global Gas

Flaring Reduction partnership(GGFR)
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t7l (Mass Flowmeter)

=007t H|

MN FEO0| Ot

[of cit2t ofah et

HEA
o

oUct 57
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T
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KIr

o
o

oF

53

-_-—

=

F(Thermal Mass), Z2|22| (Coriolis)

mulJ

A2t T

. =
SEF

)
KIr
Pl
~Nd

EA|(Thermal Mass Flowmeter)

5
4

o

ojnu
o

ofru

—_

Jod
<A

g2 Qs A7t Ze

il

He|l= ZX|C§ 1000:177HK| Zts

B0l +1 ~ 3 % WO/ FFAXHO| e}

=L

otH,

~
(=]

stotn 7t

0|
&
7
ol

K

=

b

g=

1

0

F

.
o

=13
S

of w21 g

eI

o
o
—

= /M 7tA2 HE-HR7 A

Temperatu re sensors

iHeating element

Gas

:
4

F Q2| (Thermal Mass Flowmeter)

=z
=2 o

[12] 29] GAl

Sk otct Ch2Lt of2iet

- 2~125 kg/h, 200~8,000 kg/h

1 25~200 mm

: < 40 bar

: -50~300 °C

- e
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7| (Coriolis Flowmeter)

EBH YA SE27| A

g

KIr

gL, FH7

S
=

i OlSStHA 7t

HOX|EHA

INESLY BN

x| =
| |

2t

v 5!

s F717h HEpElek

1

SEHOf A

I = M (pick up sensor) 2707t RE TS2=2 Qlgt "?[d Xi(phase

| satgl

=0
shift)’E & X|

E
T

KIr

oju

o
T o

3

F 28

2 g1

Ct. o] xjo|2 =zl

3

-
o
—

(28 30] Z2l=2] FE A (Coriolis Flowmeter)

- 0~3 kg/h, 0~680,000 kg/h

QA OtCt C2LE ofgfet

1 6~200 mm

K
A

_ I}
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o
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Z
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Fluid flow

BACK TO SENS
[-]
SOUND WAVES

2
=
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s,./
A

8
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BTt BN ASEA
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REFLECT SOUND
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Connections to data
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[12 33] H

piezo electric sensor
_high velocity fluid

Turbine wheel

S

_30_

= e

=2

1L

O[C} etFe| Hlzs FEO|

W 1

2

=

|
(=)

still fluid

A

%)

_____________________

shear layar

0

flow
velocity

[1& 32] 2E{0[H

=
— O

TAPERED |FLOW
[=)

METERING
TUBE— |

EﬂIJILIBRl..IJ
A

o

SEEO0MME AEEIRUL
T

(7) <t



o
LA AMZ I XY BUEHZL wA Dot (1) MEY 2T T 48R L Q)

(1) Wobbe analyzer3
Cist Ao X|el FA7|E LIEIHE X$E2M,

=

Wobbe Index(RIHX|)= H27(0f
SIAZIO| AN H|ZSLZE Lhe Zf0|Ct 7tA A Y9 S3MHE HAISIE HZE AFEL|H,

o
5|8 #els YetMo= 5% O|Lfo|ct,

AKX HEI|UY - wr= LHV/ V(%.Gr)
WI : Wobbe Index
LHV @ NI EEF (kcal/Nm?3)

Sp.Gr : 0°C, 1atm Of|A{Q| 7tA H|E

=

P 2HEE= #H0[7] IE0
o

=0

5, AHX|s= JtAGRO FH((TR AlZY SEOHA)D
e

If

€2 =doM A =T 22| OHXIE ditst= 7HE & ULt &S
LEX7 ™ot AAXAHN= s AHX|FE A= 7IAE AEY 42 Y%
> o o
=8HE = = ULCL
= BY PASS
SAMPLE =] [] i
" PRESSURE REDUCER | \yyinG cHAMBER
LOW 1= ——
HIGH [ | E= N
b = il
MANIFOLD | = RESTRICTION
_,lrj;E'L}' s MEASURING OVEM V
Ir.d. ~ DRAIN
¥ [

AR STATION  BOOSTER
[C13 35] Wobbe index analyzer Of[A|

Wobbe analyzer= Lot SEOIAM 2T 8 sEE

=S flof M0

_'__|E

ot
:

=
AMEEICH S0 7ka9l st

mlo |-J
e

il

N

|>

lo

F
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mrL ot
L]

https://www.yokogawa.com/kr/library/resources/media-publications/flare-monitoring-regulatory-compl

iance-and-analyzers-an-analysis/
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SEAIZIO| BoLty, HEHT FFSHY| WEo S 7t =g ot 2= S
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(2) Gas Chromatography
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7istE 2428 &4
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.

Mz EYUR - A2E ZELE Ells FYFO|CL
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=2k, X =4, Mz 5)0| €¥018, 58 2422 g S22 &= A0 DAz
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oo 7t MES ZE2ER SuAF 280 7txel oot g2 ZE2l6hY
NEdZ22 s=& ZFFOHL 4 22 M2 OE Ao ZEs WLt
A=k AMEED, MEE S0 7t2o =dE SOl HiEstae TEES ALttt
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ki i il e i
ey [ !
-E".iI [T | +#—— Einam ine
| #+— Gos e
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Sae 38
I |
(5]
= =% Flaig St
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frm plaint | Donem Saar
SECiOns

Ciran

[O8 37] GC &L 2L HE AT

(3) Mass Spectrometerd
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