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AR a5 b. 7R 2 (ppm) (kcal/g-mole) R E Bl
Ethyl
1 bl 5.5%10° 316.197 i+ 31.6
O
2 ey 4x10* 0 .48 7% B (MI/Nm) 38.2
Carb ioxi
30| MEam | 2x10° 0 £ 318 (Non’sec) 10.417
Eth
4 ey 9x10* 341.435 g H#k O HAE(m) 0.78
50 | NeenAne g o) 108 0 .85 TR 3 % 0 A () 0.478
6 LHEA R B (m/sec) 21.80
7 B R AL BEH R (m/sec) 100.68
8 k. #0233 § (Nmsec) 10.417
9 LARAE R A7 44 1038, (%) 99
10
11
12
13
14
15
1. T AR At (R b M 8ot 238 00 0 5 B — F AOLL 33t H ) ©
M%mwﬁ
L _
_ Composifion (mol %)
- CoH4 55 —
- 02 4
- co2 20 —
- CoHe 9 —
N N2 12 S
" Lower Heating Value (MI/Nm'’) 382 E—
mol | S RESID O gspomniny | aEminG)
C2HY 5 1323 59083 32484
4 4 0 0400 000
CO2 20 0 0000 0000
Wipld 9 14284 83117 5740
N2 12 0 0000 | Q000
i) ! | s | 389
R AERBEEB FBITHITEORBERN R ESWELSLAATE A% 4 HH k.
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(1) 4435 #48 (MI/Nm)

Hr = X (mol %) x (B2 BAAMIND’)) = (55% x 59.063 MI/Nm® + 4% x 0
MINm® + 20% x O MI/Nm® + 9% x 63.777 MI/Nm® + 12% x 0 MJ/Nar’)
= 38.2 MJ/Nm’

mol % : RH MM T EANZBRARTBEABHEE BB A% -
B R T EAZBRAADAIKRE 273 B(K) - — A8 BT
MR A A B MI/Nm® -

(2) #B R BN /sec) [ Bp 808 002 3% 3t 8 (Nm'/sec) ]
SRR B A 37500 Nm3 + 3600sec = 10.417 Nm/sec «

(3) #kAE & (m/sec)
BHHERE = HRAE - BIEREEHHE = 10.417 Nm¥/sec + 0.478 m®.= 21.80 m/sec

(4) & R AU HER IR B (m/sec)
LogioVmax)=(HT+29.9)/34.0 = (38.2+29.9)/34 => Vinax.~100.68 m/sec

5) BHEARERAETEZZT L")

AREHBAEEEL - XA FF + BREE = (6400kgMhr) = (37500
Nm’*/mole + 24.5 Nm*/kg-mole x 31.6 kg/kg-mole) x 100% =13.23%

(6) AO11 2 & 5 TS T A Pk 5 A211 R 1E
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BREFZK
14 ~ K
CH;COOH + o, +1/2 O, ﬁs = ;%9 ?ﬁc CH;COOC;H; + H,0
CHy +30;—-2C0; + H,0
(2) COx LB

BB % & 2 CO, 15 AR B 47 (KoCOs Y A B F F BRI » B 7 k32 #5(STRIPPER)
FUBEZEY -

(3) A &bk
MELRTHEBRRINREEALAZPESRBY R FUSBEREH SHEZAER -
AL BB GEEE L IR OIHREOHAEREE B HA AR Y
KAREEZ LRV EREERZEEE TR - B i P—FETE -
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EHGE | P|S5|8|0]2]3 7| REBEHKE (Al2]1]1
— ~ BRI BB RA(S)
| _ satkm
b e N3 c, ﬁ'%ﬁ
1 e 55%107 | 316.197 dHFE 31.6
O
2 Py 4x10° 0 e.487% # 4 (MI/Nm?) 38.2
Carbon Dioxid
3 s | 2x107 0 £ 7 & (Nm Vsec) 10.417
Eth
4 e 9% 10° 341435 g.#hk 1 48 (m) 0.78
5| Miresn e | 9% 10 0 h S5 B A () 0.478
6 i HE 3% & (m/sec) 21.80
7 3B R AU FHEGE JE (m/sec) 100.68
8 k. £ 18 5 3% 3 8 (Nm/sec) 10.417
9 LATAS W A A Al B 3 (%) 99
10
11
12
13
14
15
I FRARBSGHAGRMAB MR HMEE TN - HA MM = F A211 3t FaD) ¢
ABII/AZL] FlarcH 3 B{EZ I &4 .
]
. Composition (mol %)
- C2H4 55 |
= 02 4
i CO2 20 ‘“
. Ca2Hs 9 ]
- Nz 12 ——
' Lower Heating Value (MINm®) 3R2 B
I |
d f
notd | IS T e | B
C7H4 33 1323 §9.063 3248
O 4 g 0.000 Q000
Caz 0 [*] 0000 Q.000
{2Hs 9 142848 83777 5740
N 12 0 0.000 0.000
ﬁiﬁ‘m o 38214
*ARARPEETE - FETRTTORBER LB FAL LA SR AE&k 8 %A K
HBWARRBGHRIL FTARBEH R -




BRI | P{S18|012|3|8] 7| xtbeest (Al2]1]1

=~ BRRBBRE T RBAERFRAE)

R AR

2. HER AKX ERR
e TERRA RN TR REHANAEE ) FEGRR  SEBRRBIE 2 5 B2
Vet
(1) 4835 #4E(MI/Nm’)

Hr = X (mol %) x ($41 % #AMINm)) = (55% % 59.063 MJ/Nm® - 4% x 0
MI/Nm® + 20% x 0 MI/Nm® + 9% x 63.777 MI/Nm® + 12% x 0 MI/Nm’)
= 38.2 MI/Nm®

mol % ¢ R EF T EAZBARTBEAIKEE > BaAE% -
FAr# A A TEAZLB RN ENKRE 273 B(K) - — X AR TH
R AE 0 B Ax B MI/Nm’

(2) 34 B (Nm/sec) [ Bp f& )8 12 3% 3 B (Nm'/sec) )
SEIE MAKERE A 37500 Nm3 + 3600sec = 10.417 Nm’/sec «

(3) HEHR E (m/sec)
BHRE = MR E + BIERS &M = 10417 Nm’/sec + 0.478 m’.= 21.80 m/sec

(4) |\ AR AT R B (m/sec)
Logo(Vmax)=(HT+29.9)/34.0 = (38.2+29.9)/34 => Vmax.=100.68 m/sec

(O) FAARERAZTEE L)

ARAEBRBAEZEI = R EE - BREE = (6400kg/hr) + (37500
Nm'/mole + 24.5 Nm®/kg-mole x 31.6 kg/kg-mole)  x 100% =13.23%

(6) A211 &4 /i #L 4R R B B8 BE 205 3 £2(MO2) & 7 1 8% 8 2 (MOS)

(TYA211 2% B 45T BEE AOTT 38
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BB BMAIR - FTAREAR -
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Bl RERUSHBORARKE  CORBRAELMILE -

(1) &R RE
B LK~ BEBEEAAHNRAT » UL B LA R B BBITRIE - REH
Z M E bk B AL B AT RAS 0 AR BB 2R CO BB BT CO R -

BIEFIZ R :
14 ~ K
CHCOOH + GoH, +1/2 O, ﬁs = ;%9 (;; CH;COOC,H; + IL0
CoHy +30,-2C0O; + HO
(2) CO B FR

RE B £ MR COy 14 2055 B 47 (Ko COs)F A B T F AR L » B 4238 (STRIPPER)
TUEREMES -

(3) & &ébib
MELERERRINREELZVESBSM A FUSBMEISEEZES -
AL B GEREL BB LR AR SR - AT E AT
KBEAZLBRVERRBARZBE P - Ed it P— Sl B -

(4) = HAAbs B
SR A5 R AUE(E200) BABR BR ST IR IR BRI MBI RAKR B TES A2 — R AbBE g
HRIBABA | OBRRREHIAT » BB DURMIE P RBER — Abm %
B(E207) » f3 —RALB RIS 5 5 BEE 0 AL R A RBEE - i
N BACE L PRI 2 R BR AT IR RS BB S ¢ L — Abe 0 &b E0R 84k B (E231)
WRIRIEE F = AR AFACI(E232) Ak = B AL BT M (E233) B 4h = A 1b i & P201
B OPHEKRA
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BB ENREE - R EZHRBABBII - REBB M OB LE2ES
HMBREAREOERBE  BELRBBASREAHE 40T ARWERIBEER
KE(E212D)R R E L3, KARE B R (E222) - £ 2 A8t & Bt
& AR IR BIEH R E QR E(E216) o AR P RS KSR BEEE LM - BB L
Bifuk o dEth - A EDARE AR, BEARSHLRAETR > AT A4S
R R BB LSS (E217) > BAE— 3 - BEBL BE LR R BR AL 2L BS -

ERBE RS TH R R BT 8BS 8L £ 868 8 45 3 (E218) » sE DR Ay
Eihdy o BAERIRAE R T 0 HTAM A AR R RCEES R LUR B H
B3k 2R RITHE(2TK-802) o W R4 16148 PO — SR 3800 2 40 %, 2 (B208) » B3k T
W2 RABERY R R A AR AR 0 ROEIE T RZ A A E AR AR (A009) ki -

(6) BEEE T4kt % %1 (E213 ~ E214 ~ E215 ~ E220 - E023)

B RS EETAS SR 2 H AR AR A AR 48 (B214) B 31 R AL R AR ALK (E212) - £
BB » EIABEARELIEACH SR F RN EZ BB RDAE
BLARHE » KAR 91 LIRS TR A B KA A 0F - B E LIRS ) MRS ENL T 448
BEER O > SR B H B Z 850 LA LS (B213) A BB bbb & » BTEA,
RELRBITHITRBE TSR > LRREARAEHEEE20MER—F 58 R
A Btk B ABEEE LIBEEAE(TO06~T009) « A EFUREMBE R A B 418505 &
£ 2 RERBE EHA R HIE(A200) 4B kisth Bk E FLARE M4 - s (E214) £ &
AN ssit  LERABLSRTRE  ¥ORBALIR > FHRBINEE
LESHS(E215) 38 — 35 B il 8% » 2340 38 R SRR B DR A 4 1 35 3% B AR KR

HERARBRARE  FRAVNEQRMRA  JEXRFLELARRE| 2
WA BRHFHI > FTFTABRFRR -




EHEIE (P |5 |8 |0 (2|3 |8 |7 [®msHit |Ald|o]|a
— ~ B RMBE G REEE4RAGE)
| ” WIS
e = .

il Wi Pt i o) A 8 st
L | sk | 5400 0 L TE .11
2 Py 320900 67.61 e.443% 24 (MI/Nm®) 24.17
3 s 641900 57.79 £ HEA 37 B (Nmsec) 10.28
4 S;}E 31800 191.85 g HE3 17 H 4% (m) 0.752
5 b 35 TH %A @ () 0.444
6 LA & (m/sec) 23.0]
7 J 3R R AP B (m/sec) 38.9
8 k. 4.8 B0 353 8 (NmY/sec) &
9 LI 5 #40 1) (%) 99
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EHRGI|P S (8|0 23|87 mwr | Alalo!a

BRBEAAITH RN

FERRMIRE BRI MOABDO 2GRN FEEHBME 42 R ERREMEEEEZ & CO-
BEBAMREZ AMES H, » CO R CHy > £4n3k3t i sl £ A3 R s 47325 » F—BR
B 3% s E (3T F ++uiﬁ4z}::§'é~++) o 0 HA M= P A404 % E E R

Z:E_\'—' * @ﬁwl%%ﬁiiﬂ%ﬁ XE lg.}?z.

T RMEAE B AR E(Ci) (ppm) - #h18. (keal/g-mole)
C02+H20 (=48 +k) 5400 0
CO (—&1ba) 320900 67.61
H, (&4) 641900 57.79
CHs (Fk) 31800 191.85

LEES A E
RUREWRARDERTEEHRBHARR ) B SR AR RRRR AR 2 58
EIFEHBEEARY  BIHAZEIRIATZI AR T ELSHME BAASHRRE SR
o ERTEE W ET

a. CO FixgEHRE 1 320900 x 28 + 16="561575 ppm as methane
b. Hy FlrE &R E : 641900 x 2+16=80237.5 ppm as methane
CH4=2802.71KJ ; 1KJ=0.239 kecal : CHy4 ;$#{ = 802.71%*0.239=191.85 kcal/g-mole
% Hp=3%3f 4835 S8 (MI/Nm)=1.87x107CiHi=1.87x107x(561575 +80237.5 4
31800)x191.85=24.17 MJ/Nm®

2. B R P AT 8 =(16x0.0318)+(62x0.0054)H2x0.6419)+(28%0.3209) = 11.11
3.5 A% g 18360kg/hr > H o M4 0.752m -

HEHCH & = (18360 kg/hr)/(11.11kg/kg-mole)x(22.4Nm3/mole)/(3600sec/br) = 10.28 Nm*/sec
HEHR E =10.28m/sec+(0.37x0.37%3.1416)=23.91m/sec

R ASFFHHGRIE -
RBERMIBEB S wme iR
Log oV max) = (Hr +29.9)/34.0
R A S EE#GR B (Vmax)=38.9 m/sec

UEHELERS TERM ARG T RT R BB E ) BEEZIRE -

CARREREW A THOE QIR  RERNAEL LA " 3 P
KB BB B AT RS K - FRR . RAR
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AUBGUATHERAGEALRHM > EHALMRE  BILRBASIRELE XD
¥ PUZFB# 1,4-T —8f -
LEZRET 2
L &, R #2 & J& (Dehydrogenation-cracking) :
CH;OH—CO + 2H,
TEE  —fRfdbm AL
8 b R J& (Hydroformylation)
CH;CHCH,OH + H; + CO — CH,OHCH,CH,CHO
)} B% 4-78 - T B
4L R ME (Hydrogenation)
CHOHCH,CH,;CHO + H;— CH,OH(CH,),CH,OH

4-F8 Jk- T8 1,4-T —&%
2%‘(4%#5%’”5 s E};ﬁ.ﬁ i}?\ E] e EE‘?L/}ILI‘J&E}JFU% = v}i;ﬂﬁ
(MRBHEARE

FPEARARRRAESZSEODFAEEOBETEERLAA - — 41t
HREMERABAR RAEBRELRHBRE LA E 20 A0 HRLEE
RAR ) R B £305~325°C R4 55 0 AL 48 S iR 25 (B402) 5 R BB
ZWEEE Hy » CORMERAMABATRZSAME  LRGAHES
BRBRPLILEEIC)BMEA RS LR REBREBERAMESILE
(B404) &b o 3R 47 & 4 L &9 B, A4 L RUE B(B412~E414)E A - Edh A28
B S A — AL 8R4 ABE AL 0 RUAE 35 (E408~E410) £ A -

(2)EEAL R FE

ARIET) A SIS AREE B AR 2 AHEBEHCORLERE
ARFHAEDAGBEATHBRAL G ER BLTHEAREGRER 54
oAt e PR AMG A ARBEDBCREERER
BRI AKABENTALRIE H o R ANBRE LT BT EIALRE -

BER R AKBERE > REREHAHTOC » RETRZMHE R A4
KA EIOCELE » RESILEHTE0% - HBHELRIE 5 (E408~E410)
AR REZARRIERABE R » AT B THHER M R B2 H R E
BEARRIEABALE > BB R R L 35 B R A4mIE IR - 25
A A RY MM BERSEREAMBEMIE - BRNGRMGAH, - CO -
CO,~ CH,A LV ERHAL -
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AR 0 D EAE AR KB E B KR TG B TE o 3T A I R P AR B 4T AR IR
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BHANFRABETRAS MY BFRKERNEATSRESHBAS
% HEERIZEBYIER -
(5) A MR BERR K
ARBBAA RN RG> L 5KE 65K o BRI B
B RAE 2 AR E30% 0 B RIFELRIERAEBABICRBRZA » BAE
@A B K R BT » BLAK R IR AR T o B A7 ACERE 79 M BT AT K 3R - R
SRE RGBS IREEE T AR T 0 REE H AT ME ALK
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A211 MO5 38V1201 3.1x10% 170
A211 MO5 38V1202 3.1x10° 170
A211 MO5 35V1203 3.1x10% 170
A211 MO05 38V1401 1.9x10" 150
A211 MO5 38VI1501 3.1x10° 155
A211 MO05 38V1601 1.9x10° 130
A211 MO05 38V1701 1.9x10* 130
A211 MO5 38V2001 1.9x10° 90
A211 MO35 38V2101 1.9x10% 95
A2 MO035 38V2201 1.9x10% 100
A211 MO5 38V2202 1.9x104 60
A211 MO05 3SV3701 1.9x104 70
A211 MO05 38V3702 1.9%x104 70
A211 M5 383901 1.9x104 70
A211 M5 38V4610 2x105 38
A211 MO5 38V4611 2x105 38
A211 M03 3SV5001 1.9x104 130
A211 MO02 2PV-1206 8.3x104 -
A211 MO02 2PV3-2202 300 -
A211 MO3 3PV1i-1206 8.5x104 -
A211 MO5 3PV2-1206 8.5x104 -
A211 MO5 3PV3-2202 300 -
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A404 M4 SV3-201 7.0x10* 19.7
A404 Mo4 SV3-231 5.7x10* 36
Ad04 Mo4 SV3-235A 8.2x10* 70
Ad04 M4 SV3-235B 8.1x10* 70
A404 M4 SV3-301 1.8x10* 35
A404 M4 SV3-312 1.8x10" 30
A404 Mo4 SV3-409 1.9x10* 132
A404 Mo4 SV3-411 9.0x10* 35
Ad404 Mo04 SV3-412A 20.9x10° 60
A404 Mo4 SV3-412B 20.9x10° 60
A404 MO4 SV3-414A 40.5x10* 100
A404 MO04 SV3-414B 40.5x10* 100
A404 M04 SV3-704 12x10° 120
A404 M4 SV3-708 9.9x10* 60
A404 M04 SV3-751 9.46x10* 35
A404 Mo4 SV3-752 9.46x10* 35
A404 Mo4 SV3-753 9.46x10* 35
A404 Mo4 SV3-754 9.46x10* 35
A404 Mo04 SV3-761 1.8x10* 35
A404 Mo4 SV3-764A 3.7x10* 50
A404 Mo4 SV3-764B 3.7x10* 50
Ad04 Mo4 SV3-766A 9.7x10* 90
A404 M04 SV3-766B 9.7x10* 90
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K4 JOHN ZINK ASIA-PACIFIC

05-F52968

Dairen Chemical Corp.

I.  GENERAL INFORMATION & EQUIPMENT

DESCRIPTION
T LIST

Flare Tip EEF-QS-30 with 3 pilots Y% 8 BN

Pilot Style EEP-310 burning Ethylene B K R 2 7, 0

Ignition Device Auto/Manual Flame Front Generator

() Purge Reduction Device AR-30 (Integrated in Flare Tip)
" Purge Rate 18.3 Nm’/hr

F N R 3 ok B2 AL A 18, 3Nm3/hr

The flare tip is mounted on a common derrick supported riser to provide an overall height of 53.5 m.
Combination drum is located in the base of the riser.

DESIGN BASIS
Maximum
Flow Rate (Nm®/hr) 37,500 BED B
Available Pressure 600mm H20 KitH R A
Temperature (deg. C) 40 W E A
Molecular Weight 31.6 >F%
Composition (mol %) 48 A,
C2H4 55 Z, 9%
02 4 a4
CO2 20 /e
C2Hs 9 A
N2 12 fA
Lower Heating Value (MJ/Nm®) 382 S0
WARNING
:?é Do not operate this equipment outside the design limits or
make any modifications, adjustments, or changes affecting the
design criteria without John Zink's prior written consent. Injury
to persons and damage to equipment may result.
$-006 OM Page 5
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K€ JOHN ZINK ASIA-PACIFIC

05-F$2968

DESCRIPTIONS O

EEF-0S-30 Steam Flare:

The QS s!tylc flare is a steam-assisted flare tip to be used with gases which tend to smoke and where
smoking is not acceptable. The QS steam jets aspirate air into the flame bundle to assist in smoke
control. This is done with a steam ring and multiple steam jets at the waste gas exit from the flare tip.

is required to prevent thermal shock of the steam ring and to insure dry steam to the

Cooling steam
ring.

Dairen Chemical Corp.

The EEF-QS-30 Flare uses 3 (EEP) Energy Efficient Pilots as an ignition source. The flare is

equipped with an 3" Upper Steam Ring and ‘steam injectors designed for 6,400 kg/hr|of 4 Kg/em®
saturated steam.

LRV F3 N )

A continuous steam flow of 350 kg/hr should be maintained tv we Lpper vicaw sung for cooling and
o to prevent cracking of the steam injectors and manifold. The recommended technique to accomplish
! this is a restriction orifice bypass around the steam valve,

AR-30 Airrestor:

The AR-30 Aimestor is a velocity driven purge reduction device. The Airrestor is designed to
maintain an oxygen level of 6-8% at the base of the stack. A continuous purge rate of 0.04 fi/sec stack
velocity is required. Refer to Section 4, "Safety in Flare Operation and Purging" for more details.

The minimum purge rates for the flare system is 18.3 Nm*/Hr

The airrestor is integrated in a EEF-QS-30 flare tip.

EEP-310 Energy Efficient Pilot:

The pilot provided is a model EEP-310. Prior to installation or startup, perform a visual inspectiog of
o~ _(—\ the pilot to assure all passages are clear and have not been fouled during storage or erection at the job

site,

Also prior to connecting any of the pilot connections the lines to the pilot should be cleared by h.igh
velocity air or some other means to eliminate potential fouling material. The gas orifice at the pilot
has a small sacrificial strainer immediately ahead of it, but should it plug due to weld slag, mill scale,
etc. the pilot which is the main safety device would be eliminated.

John Zink recommends a separate filter at grade suitable for particulates to allow removal of foreign

material at an accessible location.

Fuel gas supplied to the pilot must be a regulated supply with a regulator of a design to prevent

pressure Swings.

The supply should also be liquid-free.

momentarily blocking the restriction orifice at the pilot.

Liquids can cause pilot failure by

B KA A T XM &
Fuel Supply Pressure Fuel Consmnptiop Remarks
Ethylene | 0.7 Kg/cm2 1.2 Nm3/hr per pilot
$-006 OM Page 6
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K€ JOHN ZINK ASIA-PACIFIC 05-FS2968
Dairen Chemical Corp.

NOTE N

The standard pilot is subject to flash back at hydrogen contents
above 30% by volume. For higher contents the EEP-310-Hy

hydrogen pilot which is specifically designed fi
should be used. = s A oo

Auto-Manual Flame Front Generator (AMFEG):

The !.tu?on]. a_ﬁc—Manual Flame Front Generator (AMFF G) is an igniter system in which a hydrocarbon
gas-air ignition mixture is generated at a mixing tee. The ignition gas mixture flows through an
ignition line to the pilot tip. After filling the ignition line with the hydrocarbon gas-air ignition

o~ ;(-W mixture, an electrical spark is generated at the mixing tee. A point source of flame then travels
'throqgh the ignition line and ignites the pilot gas at the pilot tip. Multiple pilots are individually
ignited in sequence in the manual mode of operation. The ignition source can be in excess of 300
meters from the pilot.

An additional level of safety is obtained by constantly monitoring the temperature of the flare pilots.
In the rare event of a pilot failure, a temperature switch will provide an alarm. In the automatic mode,
the AMFFG can perform a re-ignition of the failed pilot automatically.

Temperature Switch:

The tempcramré switches used to monitor the thermocouples are documented in the vendor literature
attached. The following points should be noted for field calibration.

Normal field setting 4.5 - 5.0 mv (~121 2C) HRKBE

The thermocouple shield at the pilot will induce a time delay both in acknowledgment and in failure

alarm. For single pilots on critical reliefs we would recommend a higher field setting to minimize the
o~ n failure alarm time lag. For flares with redundant pilots, we recommend the normal setting.

NOTE :
The screwdriver set point adjustment on the temperature switch will be set to measure

approximately Smv which is equivalent to 120 °C on a Type K thermocouple. This is preset by
John Zink but may be field adjusted with a millivolt input source.

CAUTION

Do not adjust the factory setting for zero and span. The only
temperature switch adjustment which may be necessary is the set
oinf.

===

Lower set points on the temperature switch will give the system a quick response u'zken
lighting the pilots. However in case of pilot failure the response time before a pzlo_r failure
alarm will be long because the thermocouple must cool to a lower temperature. Higher set

5-006 OM Fegs 7 {)47




K4 JOHN ZINK ASIA-PACIFIC 05-FS2063
Dairen Chemical Corp.

points will give a quick response to a pilot

Sailure, but o siow response during pilot ignition,
Too high a seiting will result in folse alor

NOTE

In critical applications which require quick response to pilof
failure, John Zink recommends that the temperature switch
setting be adjusted to 13 mV (316°C),

0
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<Jonn Zink Company

Flare Design Program 2.03.004

Tip Q5-~-30

Flow : 37500 Nm3/H&

MW : 31.58

Tgas : 40 “¢

LHYV : g7p BTU/SCF
Wind | 30 ft/sec

Stack: 175.5 ft (G35m)
Notes:

- o

o K

Calculated radiation +/- 10% .

2. Transmissivity not .included.

3. Radietion in

Btu/hr=-fe~2

4. Salar radiation not included.
" 5. Flame shape shown as : g
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A011/A211 Flareggs

1l

Composition (mol %)
C2H4 55
02 4
CO2 20
C2He6 9
N2 12
Lower Heating Value (M3/Nm®) 382
Standard net enthalpy of] __ . .
mol % Combu;;lg‘ozr}/k?rgzlo %‘fiﬁﬂﬁ(MJINms) @%EML’NIHS)
C2H4 35 1323 59.063 32.484
02 4 0 0.000 0.000
CO2 20 0 0.000 0.600
C2d6 9 1428.6 63.771 5.740
N2 12 0 0.000 0.000
FRRRYE 38.224







K4 JOHN ZINK ASIA-PACIFIC

05-FS2968
Dairen Chemical Corp.
I. GENERAL INFORMATION & EQUIPMENT
DESCRIPTION
SYSTEM EQUIPMENT LIST
Flare Tip d EEF-QS-30 with 3 pilots BN BE H34R
Pilot Style ; EEP-310 burning Ethylene KR A 7
Ignition Device : Auto/Manual Flame Front Generator
:”"‘(‘} Purge Reduction Device : AR-30 (Integrated in Flare Tip)
" Purge Rate : 183 Nm’/hr

RN B0 R A A 18, 3Nm3/hr

The flare tip is mounted on a common derrick supported riser to provide an overall height of 53.5 m.
Combination drum is located in the base of the riser.

DESIGN BASIS
Maximum
Flow Rate (Nm>/hr) 37,500 w3t
Available Pressure 600mm H20 KEHR A
Temperature (deg. C) 40 B R A
Molecular Weight 31.6 e
Composition (mol %) @
& _m C2H4 55 N}
02 4 8.4
CO2 20 Bl (1%
C2Hs 9 b 3
N2 12 )
Lower Heating Value (MJ/Nm®) 38.2 Al
WARNING

5’&1)0 not operate this equipment outside the design limits or

make any modifications, adjustments, or changes affccting‘the
design criteria without John Zink's prior written consent. Injury

to persons and damage to equipment may result.

5-006 OM Page 5 P j/{




K€ JOHN ZINK ASIA-PACIFIC

05-F$2968

DESCRIPTIONS O

EEF-0QS-30 Steam Flare:

Dairen Chemical Corp.

The QS s'tyle flare is a steam-assisted flare tip to be used with gases which tend to smoke and wh

smoking is 'no.t acceptable. The QS steam jets aspirate air into the flame bundle to assist in sm:lz:

control. This is done \ivith a steam ring and multiple steam jets at the waste gas exit from the flare ti
is required to prevent thermal shock of the steam ring and to insure dry steam to t]fe

Cooling steam
ring.

The EEF-QS-30 Flare uses 3 (EEP) Energy Efficient Pilots as an ignition source. The flare is

equipped with an 3" Upper Steam Ring and steam injectors designed for 6,400 kg/hr
saturated steam.

994 B R 7 R

of 4 Kg/em®

A continuous steam flow of 350 kg/hr should be maintained tv we vpper vwaw vung for cooling and

OO to prevent cracking of the steam injectors and manifold. The recommended technique to accomplish
' this is a restriction orifice bypass around the steam valve.

AR-30 Airrestor:

The AR-30 Airrestor is a velocity driven purge reduction device. The Airrestor is designed to
maintain an oxygen level of 6-8% at the base of the stack. A continuous purge rate of 0.04 fi/sec stack
velocity is required. Refer to Section 4, "Safety in Flare Operation and Purging" for more details.

The minimum purge rates for the flare system is 18.3 Nm?/Hr

The airrestor is integrated in a EEF-QS-30 flare tip.

EEP-310 Energy Efficient Pilot:

The pilot provided is a model EEP-310. Prior to installation or startup, perform a visual inspection of
~ _('\ the pilot to assure all passages are clear and have not been fouled during storage or erection at the job

site.

Also prior to connecting any of the pilot co
velocity air or some other means to eliminate potential fouling material. The gas orific

nnections the lines to the pilot should be cleared by high

e at the pilot

has a small sacrificial strainer immediately ahead of it, but should it plug due to weld slag, mill scale,
etc. the pilot which is the main safety device would be eliminated.

John Zink recommends a separate filter at grade suitable for particulates to allow removal of foreign

material at an accessible location.

Fuel gas supplied to the pilot must be a regulated supply wi

pressure swings. The supply should also be liquid-free.

momentarily blocking the restriction orifice at the pilot.

h a regulator of a design to prevent
Liquids can cause pilot failure by

B KON B T KA E
Fuel Supply Pressure Fuel Consumption Remarks
Ethylene | 0.7 Kgfem2 1.2 Nm3/hr per pilot
$-006 OM Page 6
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K4 JOHN ZINK ASIA-PACIFIC 05-FS2968
Dairen Chemical Corp.

NOTE

The standard pilot is subject to flash back at hydrogen contents
above 30% by volume. For higher contents the EEP-310-Hy

hydrogen pilot which is specifically designed for hydrogen
should be used.

Auto-Manual Flame Front Generator (AMFFG):

The Auntomatic-Manual Flame Front Generator (AMFFG) is an igniter system in which a hydrocarbon
gas-air ignition mixture is generated at a mixing tee. The ignition gas mixture flows through an
ignition line to the pilot tip. Afier filling the ignition line with the hydrocarbon gas-air ignition
'S m mixture, an electrical spark is generated at the mixing tee. A point source of flame then travels
“through the ignition line and ignites the pilot gas at the pilot tip. Multiple pilots are individually
ignited in sequence in the manual mode of operation. The ignition source can be in excess of 300

meters from the pilot.

An additional level of safety is obtained by constanily monitoring the temperature of the flare pilots.
In the rare event of a pilot failure, a temperature switch will provide an alarm. In the automatic mode,
the AMFFG can perform a re-ignition of the failed pilot automatically.

Temperature Switch:

The temperature switches used to monitor the thermocouples are documented in the vendor literature
attached. The following points should be noted for field calibration.

Normal field setting 4.5 - 5.0 mv (~121 ©C) FRRE

The thermocouple shield at the pilot will induce a time delay both in acknowledgment and in failure

alarm. For single pilots on critical reliefs we would recommend a higher field setting to minimize the
o~ e failure alarm time lag. For flares with redundant pilots, we recommend the normal setting.

NOTE :
The screwdriver set point adjustment on the temperature switch will be sel to measure

approximately Smv which is equivalent to 120 °C on a Type K thermocouple. This is preset by
John Zink but may be field adjusted with a millivolt input source.

CAUTION

Do not adjust the factory setting for zero and span. The only
temperature switch adjustment which may be necessary is the set
oint.

Lower set points on the temperature switch will give the system a quick response w:'hen
lighting the pilots. However in case of pilot failure the response time before a pzlo.r failure
alarm will be long because the thermocouple must cool to a lower temperature. Higher set

$-006 OM Yage 1 P f 5




K4 JOHN ZINK ASIA-PACIFIC 05-FS2968
Dairen Chemical Corp.

points will give a quick response to a pilot Jailure, but a slow response during pilot ignition,
Too high a setting will result in false alarms.

NOTE

In critical applications which reguire quick response to pilot
fatlure, John Zink recommends that fhe lemperature switch
setting be adiusied to 13 mV (316°C).

e
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John Zink Comnany

Flare Resign Program 2.03.004

AADIATION

DIST. (ft}

VEAT.

AT GHRADE

Tip QS~30

Flow : 37500 Nm3/He

MW : 31.58

Tgas : 40 ~¢

LHY : 870 BTU/SCF

Wind : 30 ft/sec

Stack: 178.5 ft (G35m)| HA
Notes:

1. Calculated radiation +/= 10%.

2. Trnnsmissiv:;y not .included,
3. Ragiation in Btu/hr-fr 2
4. Solar radiation not included.
& 5. Flame shape shown as : — e
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AO011/A211 F g S
Composition (mol %)
CoH4 35
0z 4
CO2 20
C2Heé 9
N2 12
Lower Heating Value QMI/ANm®) 38.2
Standard net enthalpy of .
mol % combus];t?osr}ikiﬁilo %ﬁ‘z@%@/ﬂmﬁ) @%@Mﬁmg)
C2H4 55 1323 59.063 32.484
02 4 0 0.000 0.000
CO2 20 0 0.000 0.000
C2Hb6 9 1428.6 63.777 5.740
) 12 0 0.000 0.000
RENPEE 38,224
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K4 JOHN ZINK ASIA-PACIFIC 05-FS3055

Dairen Chemical Corp.

L. GENERAL INFORMATION & EQUIPMENT DESCRIPTION

SYSTEM EQUIPMENT LIST
Flare Tip

Pilot Style

Ignition Device

Purge Reduction Device

Purge Rate

EEF-U-30 with 3 pilots B A BB 34R
EEP-210 burning Ethylene B XRERLIE
Auto/Manual Flame Front Generator

AR-30 (Integrated in Flare Tip)

18.3 Nm’/hr 9 R B 8 4L SR 18, INnd/hr

The flare tip is mounted on a common derrick supported riser to provide an overall height of 53.5 m.
Combination drum is located in the base of the riser.

DESIGN BASIS
Maximum
Flow Rate (Kg/Hr) 18,360 "t E
Available Pressure (Kg/em?) 0.1 KR A
Temperature (deg. C) 40 WmIHEE
Molecular Weight 11.11 538
) Composition (mol %) @
(- CO2+H,0 0.54 —fAbs R
Hz 64.19 .4
CO 32.09 — 15
CH4 3.18 B
WARNING

05F53055\5-006

% Do not operate this equipment outside the design limits
or make any modifications, adjustments, or changes affecting the
design critexia without John Zink's prior written consent. Injury

to persons and damage to equipment may result.

Page 5of 19 P(7
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K€ JOHN ZINK ASIA-PACIFIC

05-F83055
Dairen Chemical Corp.

The John Zink Energy Efficient Utility flare tip to be used to bum west gas in stable.

The EEF-U-30 Flare uses 3 (EEP) Energy Efficient pilot as an ignition source and provides a flame

retention tip that creates a low pressure zone at the tip’s exit orifice to eliminate a limited flame
stability.

AR-30 Airrestor:

The AR-30 Airrestor is a velocity driven purge reduction device. The Airrestor is designed to
maintain an oxygen level of 6-8% at the base of the stack. A continuous purge rate of 0.04 ft/sec stack
velocity is required. Refer to Section 4, "Safety in Flare Operation and Purging" for more details.

The minimum purge rates for the flare system is 18.3 Nm®’/Hr .

The airrestor is integrated in a EEF-U-30 flare tip.

EEP-210 Energy Efficient Pilot:

The pilot provided is a model EEP-210. Prior to installation or startup, perform a visual inspection of

the pilot to assure all passages are clear and have not been fouled during storage or erection at the job
site.

Also prior to. connecting any of the pilot connections the lines to the pilot should be cleared by high
veloeity air or some other means to eliminate potential fouling material. The gas orifice at the pilot
has a small sacrificial strainer immediately ahead of it, but should it plug due to weld slag, mill scale,
etc. the pilot which is the main safety device would be eliminated.

John Zink recommends a separate filter at grade suitable for particulates to allow removal of foreign
material at an accessible location. '

Fuel gas supplied to the pilot must be a regulated supply with a regulator of a design to prevent
pressure swings. The supply should also be liquid-free. Liquids can cause pilot failure by
momentarily blocking the restriction orifice at the pilot.

kA T &k%ﬂ:ﬁi
Fuel Supply Pressure Fuel Consumpfion Remarks
Ethylene 0.7 Kglem?2 1.2 Nm?*/hr per pilot
NOTE

The standard pilot is subject to flash back at hydrogen contents
above 30% by volume. For higher contents the EEP-210-Hp

hydrogen pilot which is specifically designed for hydrogen
should be used.

05FS3055\8-006 Page 6 of 19 f( X




K€ JOHN ZINK ASIA-PACIFIC 05-FS3055

Dairen Chemical Corp.

BEQ~ e Go

The zfmtomaﬁ&Manua] Flame Front Generator (AMFFG) is an igniter system in which a hydrocarbon
gas-air ignition mixture is generated at a mixing tee. The ignition gas mixture flows through an
ignition line to the pilot tip. After filling the ignition line with the hydrocarbon gas-air ignition
mixture, an electrical spark is generated at the mixing tee. A point source of flame then travels
through the ignition line and ignites the pilot gas at the pilot tip. Multiple pilots are individually
ignited in sequence in the manual mode of operation. The ignition source can be in excess of 300
meters from the pilot.

An additional level of safety is obtained by constantly monitoring the temperature of the flare pilots.
In the rare event of a pilot failure, a temperature switch will provide an alarm. In the antomatic mode,
the AMFFG can perform a re-ignition of the failed pilot automatically.

Temperature Switch:

The temperature switches used to monitor the thermocouples are documented in the vendor literature
attached. The following points should be noted for field adjustment.

Normal field setting 110 ~ 1200C) | #KBE

The thermocouple shield at the pilot will induce a time delay both in acknowledgment and in failure
alarm. For single pilots on critical reliefs we would recommend a higher field setting to minimize the
failure alarm time lag. For flares with redundant pilots, we recommend the normal setting.

NOTE :
Lower set points on the temperature switch will give the system a quick response when lighting
the pilots. However in case of pilot failure the response time before a pilot failure alarm will
be long because the thermocouple must cool to a lower temperature. Higher set points will
give a quick response to a pilot failure, but a slow response during pilot ignition. Too high a
setting will result in false alarms.

NOTE

In critical applications which require quick response to pilot
failure, Jokn Zink recommends that the temperature switch
setting be adjusted to 300°C.

05FS3055\8-006 Page 7 of 19 F }.7




K€ JOHN ZINK ASIA-PACIFIC

John Zink Company

Flare Design Program 2.05.008
Zink File Number:

RADIATION

(rt)

OIST.

VERT.

AT GRADE

30

B0

20

120

150

180

a0°

o]

20°

409

BB8EBKF—-05-4007

Tip : EEF-U-30
Flow : 418380 KG/HMR
MW  : 11.03

Tgas : 40 ~C

LHY : 308 BTU/SCF

Wind : 30 ft/sec

stack: B85 ft (26m) | HAE

Notes:
1. Calculated radiation +/— 10%.
2. Transmissivity not included,
3. Radiation in Btu/hr-ft*2

4., Solar radistion not included.
5. Flame shape shown as :
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