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Temperatuve Switch:

The temperature switches vsed 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- S.0mv (~12100) |  BXEHE
he thermocouple shicld at the pilot will indice a time delay both in acknowledgment and in failure

failure alarm time lag. For flares with redundant pilots, we recommend the normal sching.
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4 BE(NR) 53 53 26

5 BE AR A X (b -~ H2) Rk E S e

6 RO RAmKAKRGE - F) & 5 5

7| RAEMRENEREREAER0GE . F) F 5 %

8 R FHEZREEMRIBOmYA) 2 Fc4-3>15,000 Nm®/ 8
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15 ¥ B R 7R AL 45 1 (kg/hr) 6,400 6,400 -

16 SHBh B R BB T R 4E (kg/hr) 0~7,680 | 0~7,680 -
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IH Rk BB b. 3 (ppm) (keal/g-mole) E R $ME
h
1 e 5.5%x10° | 316197 ALnTE 31.6
0
2 o 4x10* 0 6. 1% 246 (MU/Nm’) 38.2
Carbon Dioxid
3 ar;";ub‘?ﬁi“ € 2% 10° 0 £ 4% B (NmVsec) 10.417
Eth
4 e 9% 10" 341.435 g O A 4E(m) 0.78
5 N“mgg;fg‘m) 1.2x10° 0 h. 24T s %, 6 3 () 0.478
6 L HEA IR B (/sec) 21.80
7 Jo TR R AT AR B (m/sec) 100.68
8 k. s Bk i%'s‘i’#%(vasec) 10.417
9 LA bk A 44 ) % 2 (%) 99
10
11

L TR ARBETAGRHAE MR EEETH > FLMMEAE—F A0 32358 ¢
A011/A211 FlareZ0 S 2MEEHEERE

Composition (mol %)
CaH4 55
02 4
CO2 20
C2Hs 9
N2 12
Lower Heating Value (MJ/Nm®) 38.2
Standard net enthalpy ' 3
mol % of combusttion Jfk-mol BLHASEMIND | SHEMINm)
C2H4 55 1323 59.063 32.484
02 4 0 0.000 0.000
co? 20 0 0.000 0.000
C2H$ 9 1428.6 63.777 5.740
N2 12 0 0.000 0.000
G 38.224
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(1) 423§ # 48 (MI/Nm)

Hr = Z (mol %) x (B4 i# #AE(MINm®)) = (55% x 59.063 MJ/Nm® -~ 4% x 0
MINm® + 20% x 0 MI/Nm® + 9% x 63.777 MI/Nm® + 12% x 0 MI/Nm’)
= 38.2 MJ/Nur’ :

mol % { RIEH T HEAZBEARSBRAYMERE  BpA% -
FAFSE R TEAZBARSANRBE 23 B(K - —ALETH
R 0 B4 A MI/Nm® -

(2) PEARF(Nm/sec) [ By & 9% 408 32 3 & (Nm/sec) ]
SIBWNE SR E S 37500 Nm3 + 3600sec = 10.417 Nm/sec o

(3) #F#R B (m/sec)
BRRE = BHRE + BIERHRBHE = 10417 Nm’/sec + 0.478 m?.= 21.80 m/sec

(4) % KA MR U (/sec)
Logio(Vmax)=(HT+29.9)/34.0 = (38.2+29.9)/34 => Vmax.=100.68 m/sec

() HHARERAAZTEEZLM)
AABSUBREEFIL = AREE + BAEE = (6400kg) + (37500 Nm’/mole
+22.4 Nm*/kg-mole x 31.6 kg/kg-mole) x 100% = 12.10 %
3R RSN R RO R A 15%~50% i 17 3% 415
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(6) B4 T M &AL % %: (E013 ~ E014 ~ E015 ~ E020 ~ E023)
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fréag” o8
% > AN o4 C. /%'Zﬁ:’fﬁ
AR a& % BREEPM) | Ve mole) A8 Ul
Ethyl
1 P 5.5%10° 316.197 dHF8 31.6
O
2 P 4x10* 0 ¢ 4 7% #45 (MJ/Nm®) 38.2
3 Carbon Dioxide 2% 10° o 4
Py 0 E4E R & (Nm/sec) 10.417
Eth:
4 o 9% 10* 341.435 g M 48 (m) 0.78
5
5 | Nwesnlmon | ox10° 0 h 5T () 0.478
6 L.HEH 3R E (m/sec) 21.80
7 J. B KA B (m/sec) 100.68
8 k. 29 B 35 5 8 (NmY/sec) 10.417
9 L35 PEAT B4 0 %, 5 (%) 99
10
11
L FRARBSH ARSI A EREETH  F LM M4 = ¢ A211 % FH)
AQ11/A211 FlareZg S8z EraEl
Composition (mol %)
C2H4 55
02 4
CO2 20
C2Hs6 9
N2 12
Lower Heating Value (MI/Nm?) 382
Standard nct cnthalpy - 3| . 2
mol % of combusttion J/k-mol HLEHARI(MI/Nn) | SHEAEMI/Nm)
C2H4 55 1323 59.063 32.484
02 4 D 0.000 D.000
CO? 20 D 0.00D 0.000
LC2Hb6 9 1428.6 63.777 5.740
‘N2 12 D 0.000 0.000
B T 38.224
KARTREER  FETHPTHRNER HAXAFELLBEHAEE AER | 8 #H %
HmMARMBE  ETARATE R - : ”
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2. eER ARt B
R TR ME R ERT REHRIARE s BEBRE 5 EA RSB 2 33 B4R
PVefitF
(1) #8275 #44(MI/Nm')
Hr = X (mol %) x (£4i3$ #E(MINmM')) = (55% x 59.063 MJ/Nm®> + 4% x 0
MINm' + 20% x 0 MI/Nm® + 9% x 63.777 MI/Nm® + 12% x 0 MJ/Nm®)
= 382 MJ/Nm’ ,
mol % * IS FHEAZBRENSBAMHCEE - B0a% -
R RS TEAZBARSANKBE 273 E(K)  —XABTH
HROR A B B MINm® -

(2) #k# iR ENm’/sec) [ Bp 9% %45 3% 3 8 (Nm’/fsec) ]
BB KRR B A 37500 Nm3 + 3600sec = 10.417 Nm¥/sec o

(3) FEH R K (m/sec)
HEHGRE = BT + MIES &M = 10417 Nm¥/sec + 0.478 m?.= 21.80 m/sec

(4) fx KA #H Bk B (/sec)
Logio(Vimax)=(HT+29.9)/34.0 = (38.2+29.9)/34 => Vmax.=100.68 m/sec

() BHEABRREEEIL(%)
AREEABATETL = ARAEE + BRAEE = (6400kg) =+ (37500
Nm’/mole + 22.4 Nm’/kg-mole x 31.6 kg/kg-mole) x 100% =12.10%
3R BRYEHOE DUR BRI B A 15%~50% 4T 4215

(6) A211 & i R IR 2 B4 B 20 3 42 (MO2) B 7% 35 8% ) 42 (MO05)

(MA211 ZEHETE s 2 A0l £ 32

kAERTHAGH HAAEDPEOARER AR BEELAEER AH & 9 WE &
BlepiE R %I ATFTAMEE R -
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3. Bzt
$ﬂﬁ%uaﬁ~%&’iﬁ%ﬁﬁTméE%%%%ﬁﬁ&E’ﬁ£$§%ﬁaﬁw
EAE HEIBUAREBOHLARRME  COMBRELBILE o

(1) 2B A
BB K~ BRALAUNAET  BULBEE BN RESRTRME - RAES
ZRLE o iR B AL B AT KA 0 RABIY BSR4 3] CO M B 34T CO, IR -

RIEF X -
145 ~190°%C
CH,COOQH + C +1/20 CH,COOC,H; + H,O
3 2Hy e i 3 »Hs + Hy
C,H, +30;—2C0, + H,O

(2) CO2 BB
BB B & B2 CO,p 14 LABE 8 87 (Ko CO3) W Ao B F F SARN - B# L4285 (STRIPPER)
FOEREMES -

(3) & Sé#kit
MERERERERNREEALZ VERRIY K FRYEMEDNHGHLEZ AL -
WAL SR GERE A X BB LIE RO R R IR A et
KBEAZCHBRVERBARZBEETE - EdhbianbP—F L

(4) = fAbss Rk
Z R 1uER B (B206) LA B 478 IR R B A 3R AUKR IS TR A 2 — bR
HTAARET DBER ARSI AT > SR BURMEE RS R P — SR H R
2(B207) » = AALB RIS B B B - S Abs R B ARBRIRE 0 AR
NZBACH H IR 2 R B IE RS R RS B — v 0 &8 RE AL B(E23])
RIIGEE = FAL AL (B232) Bk B = At BT 48 (E233) H 4% — £ 4t &1 P201
X OPREAR

FAERFBEEH  FATRP T aRSER HMEEH AL LARTE KE & 10 | mE=x
BRI ETAAB AR -




FHBE (PS80 23|87 | ®mmhsmit|[Al2]1]1

—  BAMBE R RBAERARBE)
B R

() BEERETAMER % 4 (E211 ~ E212 - B216 ~ E217 ~ E218 ~ E219 ~ E220 ~ E222)
FML(EASEE T~ BAWE SR EBB T - AL BB OBE > BE2 R
BEREABRDEREE  BEZABBARLATE 40T > ARy RIgE SR
RIEB(E212) B w it 2443038, KARiE B R ARE(E222) « 33 2 M8 & 1 B de
B AR R E ) 2 AA(E216) - LA P AR A KRB B S - BEaR
BafKorBfl - SRR RSN, RTEARSAARELHE M TAL
R R AEAB IR TEB(E217) » ik —F DB LI ELEL L8 o
ERE ARG TR R EIEH 5 H 2 Ee 60 Z A as o 45 B (B218) » M@ N BB A E
Tkt o MEREE T RENAMEALBEZRY 0 AR RS S
Wi B AR IRATH(2TK-802) » 1 R 45 AT P9 — 3R 4004 2 00 A% B M (B208) » sk
W2 AR B AL R AR RIS 0 R T R B A 2 4R R (A009) ik -

(6) E5E& T4 #h4b % #: (E213 ~ E214 ~ E215 ~ E220 ~ E023)

30 B5 05 TR B 2 A M AR o 4 ik 38 (B214) /8 3R AL SR AR AR KBS (B212) - £
BULARE T > A ABEARLASHEI0CHE AR AR B LT BBNERETLE
BUREE > ZKAB S SL R RS B TR Be M R AR B BB AR 5 AR RN A T B
BRER M5 » DA B BB B BE 8 TR BN (B213) £ B8 L T 15 &A% F - 3578 £,
BALRRIT B R A TR 0 AR A SR EE20ME - F AR
BRI NS TR (T006~T009) » MR E R A E X BB mE
S 2B AP ESH RIS (A200) & 3kHEHEE FLARE MU% - i (B214)2 &
R¥ropeeikdy  HBHABARTRE S REEERR B REAHEE
LB (B215) 1 — 3 Wi T8 42 3h My 85 R IR R AR LA FRAT JE ) $0 35 B AR KL o

AARFURES FEABOTORBERN AL S BELE LAREY AEK 1 WE R
WAL R MM AT ARBHER -




BRI (P |5 |8 |0 |2 |3 (8 |7 |w#mwE [Ald|o
— ~ BRBRE T RBEAELERAE)
Fag: T
HR amy Kfn% (k:fjgi{fie) H B $ i
1 A 5400 0 493 1111
2 By 320900 67.61 e.48 i 248 (MJ/Nm®) 24.17
3 A 641900 57.79 £.453% % B (Nm/sec) 10.28
4 e 31800 191.85 g HE# o 48 (m) 0.752
5 h. 85 7R 9% 4% & F (m?) 0.444
6 i kAR (m/sec) 23.15
7 J B S BK RB (m/sec) 17.22
8 K. $& I8 1K e 3% +F B (Nm/sec) 10.28
9 LAZES M A7 A4 400 B3 (%) 99
10
11

A AR MR R

L TRAHRAIHAGRMA W R EB TR > H 40 M4 ¥ A404 23T FM) ¢

A404 Flarcgg S ¥qizl B &k

Composition (mol %)

COZ+H20 0.54

H2 64.19

CO 32.09

CH4 3.18

mol % | FEffi(kcal/g-mole) | BATHRE(MI/NDD | FEEMEMI/ND)

CO2+H20 | 0.54 0 0.000 0.000
H2 64.19 57.79 10.795 6.920
Co 32.09 67.61 12.629 £.053
cu4 3.18 191.85 35.836 1.140
ERER 12.121

FARTHRBI RO EOREA  REBRAES LARET L oy |

BB RBERR ETAREERR -

AR




EHRGBIE | PS80 23|87 mepst|Aalalola

BB BT H A
L #eResaast i
R TR B 2 AT BT HRBAARE ) BB 45T AR 2 30t R4

4
(1) 4% #4MI/Nm)
Hr = I (mol %) x (¥4 3% #AMI/Nm')) = (0.54% x 0 MI/Nm® + 64.19% x 10.795
MI/Nm® + 32.09% x 12.629 MI/Nm® + 3.18% x 35.836 MJ/Nm® ) = 12.12
MI/Nm®
mol % : JITRH T EAZBRRCBEARE » BRAY -
B R T EAZB AR ENKRE 273 E(K)  — KA T 05515
Ml > B4x A MI/Nm® - |
Jit 5T 5% F & =(16%0.0318)-+(62x0.0054)+(2x0.6419)+(28x0.3209)=11.11

(2) ¥R B (Nm'/sec) [BF @ piis 53t & (Nm*/sec)]
Bk % B = (18360 ke/hr)/(11.11kg/kg-mole)<(22.4Nm’/mole)/(3600sec/hr) = 10.28 Nm’/sec

(3) BEH R E (m/sec)
HERUGRE = BHURE + BIEAR & = 10.28 Nm*/sec + 0.444 m?.= 23.15 m/sec

(4) A S 3B  (/sec)
Logio(Vmax)=(HT+29.9)/34.0 = (12.12+29.9)/34 => Vmax.=17.22 m/sec

NEFBEERFS THEERARD AT R EHAIHEE ) EEEZIHAT -

PARTHEER  BATPOEQREER  HEBHEL LA KER 13
HEEHHEARMHIE  ZTARB AR -
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3. Wi
AREBRATFRERHEARY  BROLBRE -~ BILRIER SR E4 & 52
#PUZ B 14-T —8% -
LEZREF 2
R 8, R #% RF& (Dehydrogenation-cracking) :
CH;OH - CO + 2H»
TE  —Rbm AR
81t R & (Hydroformylation) :
CH,CHCH,0H + H; + CO — CH,OHCH,CH,CHO
7y My BE 4-e B T8
&AL & & (Hydrogenation)
CH>OHCH>CH;CHO + H,— CH,OH(CH,),CH,OH

4-y5 K -THS 1,4-T — 8
2B/ BAAEALRRE - BAKAORBRAEHA
(DR AHBRIE

FTERAM AR BRIEBELODTAE R ML T MR 84~ — &1t
WEAMEABAM MARBRBEARMRIE  HE Eoig I 46E
wpt - REERE B305~325°C « KB A A A AEE SR (B402) 0 A R JE
ZFEER H CORMEABRAMBALARSAS LRS- ARER
FRBEMBIEEEINBMEFTRHES  BEBFEYRB IS
(E404) &AL 3047 13 &b 0 B R AAL RJE B (B412~E414) (& A - R &2 7 5%
2 S AR — RALH: 69 R4 R AR 880 KUK 35 (B408~E410)£ /8 -

(Q)EL R IE

ARIET) RIS ALY FR ARG X AHTERCORNR M
ARFEEWI-FREATHREALEHES B PHENEHALR 54
FEREAARER S TR ESS R AREEDZILRERBER
ERAKEEANBICEBERN ERANERAL T RITAACRE -

RAEREAMBRIE  RERENBTIOC  RIETHRZME A L 44
KREEEAVC AL > RIEBALE G THEIY% - HELRIE % (E408~E410)
SRR RIS N AREREEE A AE Ry A SRR
BARRERMASF B AR A E 435 2 SR8 0E IR - 25 204,
S ARE MNBAMERABERIRE - BROATAEH,  CO-
CO; » CH RV B H A4 -

*AEFABREE  FAABTEORKER > AR EAEL LAREE

KER | 14 | #EX
BB ARGEE  HTARE X ARE R
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—  BABRBGARAHRARNA (D)

B34

(3) B R JE
ARET RS- BETHEALEBRGBETRE £ R1,4-T=
B o AR B AKBRIE > REBE 500~170C & 1R A A
30~40kg/om’ » R & #ALF T3E99% » R % 2 H, A i 2 % i £ (E405)
B 4L -
(D#hAL
BMEBEILRBEE SR BENEE HABREANE LBILRE  F
S A B R ERB R Y c BEWEWERA > £314-T=
BEAv2-F K-1,3-A B0 A% B a8 o538 1,4-T — 8 f2- 9 £-1,3-
R EE A e o BRI E F A 4RI R 0 MK A SRATIAE R
PAER 0 D ERBERIER ERRIESRIE - Bk BT IE R
A F M RIRD R B > B ARYE R B T R B ISR T R M
BB RENETEHAE R  MBBFAERDERT R AT 8L
%o BIRRRIEEBMIER -
(5) P M BE LK
ARRBGAA RN RG> LoKERCSS » BAIH>AHEEL
B BARZI0% » BbAmHEKEREENBLRERZA i
% A I BE I KR 3T - R AR R B 5 AP L R B 47 AR TR AR 7 1 BE e KR -0k
S RFENEREMETRIAMIEREET  AEE LD REFHFMEAK
B RERRER M KIERM G AB B AR Skt BER
BB R M B KRR A K B Estripper B WL B M EE - B IE AR R o
(6) 3458
ABRIA B 0 B RS A s R
MEET RGOS 2EH T — R4 B gs R AR E T Y IRIRE
B> 5B EeRE R LB RER -

¥ARRPAE FATPOIEEREEH AR FELLAREE ARk | 15 | mEx
MR EEBHE A TARERER
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HERABMEG)AREETEEY
Rk CPEEKER
(40 p.28~29) BT TI-8121 TI-8122 TI-8123
T
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Steam(S4) =i |
FC-8317
C2HA(ERK) ——]
F1-8316
FI-5328 FwW &f_"—
FG-8315
fEE || T E FI-8310 . PL-8208
ZPURGE ! - ) Jﬁ
; SR Ty —
y MO1 T-505 HPURGE Li-§408
FI-5329
(BREg M
o @ i a g, O | T R
s

EPURGE fh ' PURGE
A8 B B Rk L4
(1) B XERSE * flare B H
(2) B kBB : TI-8121 ~ TI-8122 ~ TI-8123
(3) B Kk in F 3t : FI-8316
(4) EAB AR ES © FI-8318
(5) # AR E 1 FC-8317
(6) BE"cEE% 3 1 FI-5328 ~ FI-5329 ~ FI-8310 »
(7) & #iksst : LI-8408

HLAA 1~ B CAE AR I AR B R AR B R AR AR O R R A B AR B EME -
2~ BAEARATIEARAE O AT IR S B AR R o
3~ fk3E IR AR RS T BURMEAUE R | PR RS Y R b i RO AL AU AT R AR
HRBEARTOAFABRETELF AR LB E S ENREHE BLaREEARr AEEE
P 0 ABE AR A0 A RRAE - BLE R EEA RN BORE BRI -

KARFPRBE  FEAVOEAIRMEA  JRBBELLARR | 2
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(1) BXEHRE : flare HILH
(2) 4 K% E s 2T1-8121 ~ 2TI-8122 ~ 2TI-8123
(3) B K @kn B3t 0 2F1-8316
(4) B ABf%Fe  2FC-8318
(5) A AAE  2F1-8317
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(7) ka8t : 2L1-8408
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A211 M02 2SV0702 1.9x107 139
A211 MO02 25V0901 1.1x10° 182
A211 MO02 28V1001 1.1x10° 490
A211 MO02 28VI201 1.9x%10? 157
A211 MOQ2 28V1202 1.9x10* 157
A211 MO02 28V1401 1.9x10* 146
A211 MO02 25V1402 1.9x10" 99
A211 MO02 28V1601 1.9x10" 112
A211 M02 28V1761 1.9%107 132
A211 MO2 28V1801 1.9x19? 111
A211 MO2 28V1901 1.9x10° 110
A211 M02 28V2001 1.9x10" 110
A211 MO02 28V2201 1.9x107 110
A211 M02 28V2202 1.9x10° 110
A211 MO02 28V2502 5.6x10° 110
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A211 MO5 3SV1202 3.1x107 170
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A211 MO5 38V1701 1.9x107 130
A211 MO5 38V2001 1.9x10* 90
A211 MO5 38V2101 1.9x10* 95
A211 MO5 38V2201 1.9x10" 100
A211 MO5 38V2202 1.9x104 60
A211 MO5 3SV3701 1.9x104 70
A211 MO5 38V3702 1.9%104 70
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K4 JOHN ZINK ASIA-PACIFIC

035-FS2968
Dairen Chemical Corp.
I.  GENERAL INFORMATION & EQUIPMENT
DESCRIPTION
TE ENT LIST
Flare Tip > EEF-Q8-30 with 3 pilots B B 2 35R
Pilot Style : EEP-310 burning Ethylene B A 7
Ignition Device : Auto/Manual Flame Front Generator
() Purge Reduetion Device : AR-30 (Iftegrated in Flare Tip)

" Purge Rate 1 183 Nm'/hr AT R I RN 18, N3/ hr
The flare tip is mounted on a commoon 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 IR E
Available Pressure 600mm H20 KEHER A
Temperature (deg. C) 40 wIE A
Molecular Weight 31.6 NFE
Composition (mol %) # Ry,
5 C2H4 55 T
v 02 4 5
CO2 20 =f it
Czlde 9 LR
N2 12 A
Lower Heating Value (MJ/Nm®) 382 AL
WARNING

S%Do 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 damgge to equipment may result,

$-006 OM . Page 5 () 4;




K4 JOHN ZINK ASIA-PACIFIC

05-F52968
Dairen Chemical Corp.
DESCRIPTIONS OF EQUIPMENT
EEF-08S-30 Steam Ilare:

The QS style flare is a steam-
smoking is not acceptable.
control. This is done with a steam ring

Cooling steam
ring.

The QS steam

assisted flare t}'p to be used with gases which tend to smoke and where
jets faspirate air into the flame bundle to assist in smoke
and multiplc steam jets at the waste gas exit from the flare tip.

ig required to prevent thermal shock of the steam ring and to inswe dry steam to the

The EEF-Q8-30 Flare uses 3 (EEP) Energy Efficient Pilots as an ignition source. The flare is

equipped with an 3" Upper Steam Ring and

saturated steam.

steam injectors designed for 6,400 kg/hr]of 4 Ke/om?

WBRRARE

A continuous steam flow of 350 kg/hr should be maintained tv we Uppes viwaw sang for cooling and

— fo prevent cracking of the steam injectors and manifold. The recommended technique to accomplish
A (N this is a restriction orifice bypass around the steam valve,

AR-3() Airrestor:

The AR-30 Aimrestor 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 comtintous 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 N’ /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 inspectioq of
N D 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 ghc 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 eliniinated.

Jobn Zink recommends a separate filter at grade suitable for pasticulates to allow removal of foreign
material at an accessible location.

Fuel gas supplied to he pilot

pressure swings.

The supply should also be liquid-free.

must be a regulated supply with a regulator of a design to prevent

momentarily blocking the restriction otifice at the pilot.

Liquids can cause pilot failare by

B KRB 7 KBS E
Fuel Supply Pressure Fuel Consumptio?'n Remarks
Bihylene | 0.7 Kglem2 1.2 Nm3/hr per pilot
5-006 OM Page 6
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K€ JOHN ZINK ASIA-PACIFIC 05-FS2968
Dairen Chensical 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 (AMFEG):

The Automatic-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. After filling the ignition line with the hydrocarbon gas-air ignition
fr\'(-\mixtuxe, an electrical spark is generated at the mixing tee. A point source of flame then travels
: “through the ignition linc and ignites the pilot gas at the pilot tip. Multiple pilots are individually
ignited in sequence in the mamual 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 alarmn. 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 thexmocouples are documented in the vendor literature
attached. The following points should be noted for field calibration.
| Notmal field setting 4.5 - 5.0 mv (~121°C) | & XBE
The thermocouple shield at the pilot will Induce a time delay both in acknowledgment and in faiture
- alanm. For single pilots on critical reliefs we would recommend a higher field setting to minimize the
Y failure alarm time lag. For flares with redundant pilots, we recommend the normal setting.

§

NOTE :
The screwdriver sei point adjusiment 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 seiting for zero and span. The only
temperature switch adjustment which may be necessary is the set
o1nl.

Lower set points on the temperature switch will give the system a quick response M’»hen
lighting the pilots. However in case of pilot failure the response time before a pllo-t Sailure
alarm will be long because the thermocouple must cool 10 @ lower temperature. Higher set

3-006 OM Page 7 {7 47




K4 JOHN ZINK ASIA-PACIFIC 05-F$2068
Dairen Chemical Corp.

points will give a quick response to a pilot

Sailure, but a siow response during pilot ignition,
Too high a setting will result in false alar

NOTE

In critical applications which reguive quick response to plilot
failure, John Zink recommends that the temperature switch
setting be adiusted to 13 my (316°C).

e

Page 8 {)4%@
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JOonn Zink Ccmpeny

Flare Design Fraogram 2.03.004
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AO11/A211 FlareZ¢

L
1

Composition (mol %)
CaH4 35
1071 4
CQOz 20
C2Hs 9
N2 12
Lower Heating Value (MJ/Nm®) 382
Standard net enthalpy of} __ ., I .
mol % combusttion J/k-mol BAHAEMINT | FRREMINm)
C2H4 55 1323 59.063 32.484
02 4 0 0.000 0.000
COo2 20 0 0.000 0.000
C2d6 9 1428.6 63.771 5.740
N2 12 0 0.000 0.000
TREME 38.224

P
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K4 JOHN ZINK ASIA-PACIFIC

05-F82968
Dairen Chemical Corp.

L. GENERAL INFORMATION & EQUIPMENT

DESCRIPTION
TE, IPMENT LIST

Flare Tip BEF-QS-30 with 3 pilots B KB & H34R

Pilot Style EEP-310 bwning Ethylene KR 70

Ignition Device Auto/Manual Flame Front Generator

(77 Purge Reduction Device
" Purge Rate

AR-30 (gntegrated in Flare Tip)
18.3 Nm®/hr AANBANEREAMATIS, nd/hr

The ﬂgre t"lp is moupted 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.

2

Do not operate this equipment outside the design limits ox
make any modifications, adjustments, or changes affecting the
design criteria without John Zink's prior written consent. Injury
to persons and damgge to equipment may result.

DESIGN BASIS
-Maximnm
Flow Rate (Nm*/lr) 37,500 Wit
Available Pressure 600mm H20 KR A
Temperature (deg. C) 40 W
Molecular Weight 316 STE
. Composition (mol %) @k
) C2H4 55 N
02 4 8.4,
CO2 20 = F A
C2Hé 9 s
N2 12 £
Lower Heating Value (MJ/Nm3) 38.2 =N ]
WARNING

S-006 OM
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K€ JOHN ZINK ASIA-PACIFIC

05-F52968

DESCRIPTIONS OF EQUIPMENT

EEF-QS-30 Steam Flare:

Daiven Chemical C orp.

The QS s_tyle 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 multip
Cooling steam is required to prevent thermal sh

ring.

le steam jets at the waste gas exit from the flare tip.
ock of the steam ring and to insure dry steam to the

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/c
saturated steam.

W MR AR E

m2

A continuous steam flow of 350 kg/hr should be maintained tu we Lpper vicam rung for cooling and

~ to prevent cracking of the steam injectors and manifold. The recommmended technique to accompfish
-m 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
maintain an oxygen leve] 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 No®/Hr

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

EEP-310 Energy Efficient Pilof:

to

The pilot provided is a model EEP-310. Prior to installation or startup, perform a visual inspection of
N _('\ 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 fo the pilot should be cleared by h?gh
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 regu

pressure swings. The supply should also be liquid-free. Liquids can cause pilot failure

momentarily blocking the restriction orifice at the pilot.

B KM B T4 KRR
Fuel Supply Pressure Truel Consmnptiop Remarks
Bthylene | 0.7 Kg/em2 1.2 Nm3/hr per pilot
3-006 OM Page §
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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 #
should be used. Y gned for hydrogen

Auio-Manual Flame Front Generator ( AMFFG):

The Jf.uﬁom atic-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
1gpition ling to the pilot tip. After filling the ignilion line with the hydrocarbon gas-air ignition
' o:mxture,- 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 alamm. 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 ihe vendor literature
attached. The following points should be noted for field calibration.
| Normal field setting 4.5 - 5.0 mv (<121 9C) | &k EAE
The thermocouple shield at the pilot will induce a time delay both in acknowledgment and in failure
- alam. For single pilots on critical reliefs we would recommend a higher field setting to minimize the
~ Lm 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 seiting 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 v?hen
lighting the pilots, However in case of pilot failure the response time before pzlo_r failure
alarm will be long because the thermocouple must cool 1o a lower temperature. Higher set

5006 OM Page 7 . P f’ ))




K€ JOHN ZINK ASIA-PACIFIC 05-F$2968
Dairen Chemical Corp,

points will give a guick response to g pilot

Jailure, bur a sfow respense during pilot ignition,
Too high a seiting will resuit in false alarm

NOTE

In critical applications which require quick response to pilot
foilure, John Zink recommends that the temperature switch
sefting be adjusted to 13 mV (316°C).

e
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Jonn Zink écmpany

Flare Pesign Pragram 2.03,004

AADIATION

(Frl

OEsST.

YEAT.

AT GRADE

Tip RE-30

Flow : 37500 Nm3/HEe

MW : 34.58

Tgas : ag o

LHY . 870 BTU/SCF
Wind : 30 ft/sec

Stack: 178,85 £t (G35 )
Netes:

P4

1. Caloulated radistion +/- 10% .
2. Trunsmissivity net included,

3. Radiation 4in

Btu/nr-fr 2

4, Solar radiation not included.
S. Flame shape =zhown as :
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AQ11/A211 FlareFe 5T Bl E2r5l

Composition (mol %)
C2H4 55
02 4
CO2 20
C2Hs 9
N2 12
Lower Heating Value (MJ/Nm®) 382
Standard net enthalpy of| .. .. .
mol % combusttion Jk-mol EAHAAMIND) EEQMIND)
C2H4 55 1323 59.063 32.484
02 4 0 0.000 0.000
COo2 20 0 0.000 0.000
C2H6 9 1428.6 63.771 5.740
N2 12 0 0.000 0.000
HPEVE 38.224




A404

st Fob - PRID




X4 JOHN ZINK ASIA-PACIFIC

05-£83055
Dairen Chewical Corp.

L. GENERAL INFORMATION & EQUIPMENT DESCRIPTION

 SYSTEM EQUIPMENT LIST

Flare Tip .+ EEF-U-30 with 3 pilots BB R ALIR
Pilot Style : EEP-210 burning Ethylene BABHBZE
Ignition Device : Auto/Manual Flame Front Generator
Puxrge Reduction Device : AR-30 (Integrated in Flare Tip)
(O Purge Rate : 18.3 Nm’/hr A AR AR SR A R 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 Iocated in the base of the riser.

DESI(
Maximum
Flow Rate (Kg/Hr) 18,360 RS
Available Pressure (Kg/om®) 0.1 KGR
Temperature (deg. C) 40 WA
Molecular Weight 11.11 aTFE
L) Composition (mol %) 8 5%
Do CO2+H,0 0.54 ol [
' H2 64.19 &5
co 32.09 — Rk
CH4 3.18 F
WARNING

:?2: 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.

05FE3055\S-006 Page Sof 19 u7
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DESCRIPTIONS OF EQUIPMENT

EEF-U-30 Utility Flare: .
The John Zink Energy Efficient Utility flare tip to be used to bumn west gas in stable.

The EEF-U-30 Flare uses 3 (BEP) Energy Efficient pilot

retention tip that creates a low pressure zone at the tip’
stability.

as an ignition source and provides a flame
8 exit orifice to eliminate a Ymited flame

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 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.

EP-210 Eneroy Efficient Pilot:

The pilot providéd 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.

Aliso prior to. connecting any of the pilot connections the lines to the pilot should be cleared by high
velocity air or some other means to eliminate potential fouling material. The gas orifice at the pilot
bas 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
mat_erial at an acgessible Iocation. -

Fuel gas supplied to thé 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
momnentarily blocking the restriction crifice at the pilot.

K BB 2 XM
Fue] Supply Piessure Fuel Consumption Remarks
Ethylene 0.7 Kg/cm?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 BEEP-210-Hp

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

05TS3055\8-006 Page 6 of 19 TD f é)
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Duaijren Chemical Coarp.

Auto-Manual Flame Front Generator (A MFEEG):

The Automatic-Manual Flame Front Generator (AMFF
gas-air ignition mixture is generated at a mixing
ignition line to the pilot tip. After filling the i

G) is an igniter system in which a hydrocarbon
tee. The igoition gas mixture flows through an
. | gnition 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 menitoring the temperature of the flare pilots.
In the rare event of a pilot failure, a temperature switch wiil provide an alarm. In the antomatic maode,
the AMFFEG can perform a re-ignition of the failed pilot antomatically.

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) | #XKBE

The thermocouple shield at the pilot will nduce 2 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 settin g.

NOTE :
Lower set points on the temperature switch will give the system a quick response when lighting
the pilots. However in case of pilot fuilure 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, John Zink recommends that the temperature switch
setting be adjusted to 300°C.

03FS3055°\5-006 Page 7 of 19 F ;7
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John Z2ink Company

Flare Design Program 2.05_008

Zink File Number:

RADIATIDN

DIST. (rr)

VERT.

AT GRADE

30

&0

=14

120

150

180

309

88BKF -05-4007

Tip H
Flow :
MW :
Tgas
LAV
. Nind :

EEF-U-30
18360 KBE/MR
11.03

40 ~C

308 BTU/SCFE
30 ft/sec

Stack:

8BS ft (Qom)

Ly 4

Notes:

i. Calculated radiation +/— 10%.
2, Transmissivity mot imncluded.

3. Radiatien in Btulhe~-Fft*2

4. Solar radiation net included.

5. Flame shape shown as ;
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