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FHEEL, S | 2 L 0| 0| 5] 6

B 45
7 P [
— SRR F OPHEEE ARG R VIR 2~13
SO BF PVEEEE PR OE P 14~19
O ERFEBEEEZ S ITERP 20~21

T~ B VRS 5 M AR s R BEOER AR 22~33
I~ BRg RREEER Y T8 47 34~37
= -"«"P-’;%ig"’%t%’ ;ﬁ‘cﬂ#’%@ 38~39
SN PR A ,:7+;%Jq—»\ 40

A HB A EMI R 41~42
- D g PR BRR R Y A Al-1~Al-3
R D A AN EERIER A VSRR~ REHE R R R B

! mﬁ\dﬁ$gf,‘ﬂﬁmi o R Az~ AT
W EF RS EER 2R RN A3-1
it DAL EF R ERYEE ZFEAFEERV T EEP Ad-1
Wﬁi:Am45A@2%P”@$NEAJAﬁ$%M§ i AS-1
it 104 E P X EACQL Bk F R E A6-1~A6-3
RSB RRESEER G At R AT AT-1
it~ T AR 2019 & Flare sE B 7 SR e dkp B A8-1~A8-2
it CREFEFIAEEES ST ER A9-1
it R DB VHEEE A404 RO R E R Al10-1~A10-21
L - B YRR AGD2 ROBGK TR All-1~All-4
Mo D AGO FlEl AR ()i i PR F B2 B E S Al12-1~A12-3
it =] ~E712 F 0 e te A602 Bk F RS H i L3R4 2 Al21-1~A121-2
it L =) mwﬁ1”3lﬂﬁiw%%%?ﬂ Al122-1
itttz t AR R PR B2 B2 Al13-1~A13-11
ML R F R A R 2 Al4-1~Al14-3
HELT kBRI ELAERE S Al5-1~A15-5
ML DR TR R ER v @ Al6-1~A16-19
i I R S S Al7-1~Al7-2
ML N AR KT VREET R Al8-1~Al8-2
ML R A R AE R 4 EEE A19-1
"ff‘rfi: L 5 ?ﬁ',ﬁ:’_&m ij'“"f' A20-1
it = - - ¢ ARy Flare 4 f %k &r—"‘i\fg,- o A21-1
o Lo EiT- T E P kRS A22-1
L2 TR AR P RECEFAN A23-1~A23-3
M- Le @ 2% SDS A24-1~A24-7
M2 LT B F %R PID B A25-1~A25-5
it = D MOAMOGMO7 i3 Hp B B f PR P § bt A26-1
AL R e TS SN | IS P 1
FAREL T AR A o




IR St2]0l0]5 6152
- S RBF BRI R TR E P (-)
BeF pEEER T FH
1 KA o A404 A602
2 wEP 91 & 37 103 & 12 *
] [l ¥ X:190854 X:190876
(TM2 A& R:%) Y:2497322 Y:2497381
4 BR(DR) 20 35
5 B RS e ~ B ) ® B
6 KRERF P s 5(Z -~ F) = z
T |27l @l AadeE-F) S 2
8 o E 2z R HEAFF NI/ 15000 15000
9 + R (R D) ! 6
10 R S AC IS 1 6
11 = LR R (C) >250 >250
12 Ak g NG NG
13 & i (Nm'/hn) (108 2 ;mi{s, i) | (108 £ % /?16;1*_5 g o)
” B ) 5 —\(‘i‘;ﬁg N L) Py % i W
15 Wb F B (ke/hr) 32045
16 g et PE R F ¥ 7 P E (ke/hr) 162.5
b FRERAELEND) ma#afﬁﬁmw;>
8 Katth ok izt Y (i) (XL%ﬂgﬁg&Mﬂu)(HL%ﬁgﬁgﬁbWt)
9 bR R R LRI R 167 o865
(Nm'/hr) (108 & F il & » #ri2 =) | (108 & FRlE » vt it o)
20 KGN B F R 2 Rk WA A ¥ F ¥ F
21 BEF FAET) 2 +
22 108 # Fe f #dssgie i § £ (NmY/#) 591,083 990,092
23 FIRL R 2 2 B F (A F) S S
24 | #3X VOCs =& A 2 ﬂéii?,"ﬁi?‘l\ﬁ{%({‘@) 2 &
25 ERBFRRERRAEF) 3 2
*i;:gg?foww”ﬂ%%'“ BABFET ERERFHRE o p | ) | arx | @
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FHHE S [2]00[5]6]5]2]%%%%E A404
CRF RRERT AR CEERP (2)
RRCR 3 i 2
b > A b.Jk & (ppm) | c.i% # g (kcal/ g-mole) I8P B
LA
. ds+ & .
1 (methanc) 31800 191.85 = 11.11
ZF vt
2 ’kd«hﬂmn 5400 0 e. 407 £ & (MJ/Nm’) 12.13
ioxide
+wate)r
3 £ # 641900 57.79 £44 4% £ (Nm'fsec) 2.57
(hydrogen)
- F v
4 (Carbon 320900 67.61 g B fE(m) 0.46
monoxide)
5 hE78 =58 5 4% (m) 0.166
6 1 22ig & (m/sec) 17.18
7 jBer RFETiE B (m/sec) 17.23
8 k. #8430 3§ (Nm'/sec) 2.57
9 LAH 15 84 1R 5 (%) 98
10
11
12
13
FrEwP
L FpEsEs s
B TIFE G WF T F A F IR R ) F o TR MRS BT RIL f o F /»:; i ey
W FIRAIF R R AN ERERE R AFRERERAT IR > FEARE AT

Hr=13% 3 4,02 £ & (MJ/Nm)=1.87x10"CiHi= 1.87x10" ><((31800><191.85)+(641900><57.79)+(320900><67.61))
=12.13 MJ/Nm’
2B F T ¥aks 3 £ =(16x0.0318)+(62x0.0054)+(2x0.6419)+(28x0.3209)=11.11
3B A ko E 4590ke/hr 0 A poJE 0.46m 0 B F R R 30T
FEin = (4590 ke/hr)/(11.11ke/kg-mole)x(22.4Nm’/mole)/(3600 sec/hr)=2.57 Nm'/sec
g £ =2.57x(273+30)/273=2.85m’/sec
Fzig B =2.85m/sec+(0.23x0.23x3.1416)=17.18m/sec
4.5 4 RFRITE R G
Logio(Vma)=(Hr+29.9)/34.0=(12.13+29.9)/34.0=1.236
Via=17.23 m/s
5. TR 2 B (Nmsec)=8 = 3% 347 £ = (4590 ke/hr)/(11.11kg/ke-mole)x(22.4Nm3/mole)/(3600 sec/hr)

=2.57 Nm'/sec
* & 4 z&ﬁ%% qﬂqsﬁii%ﬁ@w,ﬁ4gﬁg¢1aﬁa? AT % A wrs | o
PR X B LT AE BT o

1 YN/ AL i I



FHmE [S[2]0]0[S[6]5]2 | ®AmE | A4
SR RREHRG R JITIRERP (2)
WIEES D BERR
IF =& A b.7k& & (ppm) c.i% #4 8 (kcal/ g-mole) P i
L | ddien | 492030 57.79 dr 13.16
7 (oi yzen) 28870 0 e. 4% # E(MJ/Nm) 12.84
3 (m?roz N 309400 0 £ i £ (Nm'/sec) 0.314
4| ety | 94040 191.85 g4 r 3 ) 0.46
5 Igaggog 38710 67.61 b4 5 () 0.166
6 | (cthane) 4630 341.44 L4 & (misec) 2.1
T | e | 16790 488.3 jhet RgeReE Rmbse) | 18.07
8 | T 10550 634.23 K. 1 2 3 (Nmfseo) 2.17
9 | bty | 3130 634.23 LACA AL 84 9138 5 (%) 98
10| o 240 634.23
| T 10 873.78
12| b 240 402.88
13|l 180 116247
4| e 920 550.54
15 | Wbl 260 440.67
T

FIMO4 WAEL ETI2 REF A2 FP 374 2F 2 EROFFMAL X 25T 250 §F 2 Te

T%@ﬁiﬁ Pl w AR FE D T2 RN FOEHRE-MO4 WA A f B~ A404 2 A602 AR H ?Hi#ksys =

ABBE BN AR M g A0 2 RISk 0 REREREWE N 22019 # FLARE A 49

“ﬁﬁ;‘f‘.;ﬁm'} T gty 4T

AP F MR EY 0 H((MI/Nm)=1.87x10"CiHi 3* & 4 :

HT— &% 4 @ (MI/Nm3)=1.87x10-7CiHi= 1.87x10-7x((492030x57.79)+( 94040x191.85)+( 38710x67.61)
+(4630x341.44)+(16790x488.3)+(10550x634.23)+(3370x634.23)+(10x873.78)+(240x402.88)+(180x1162.47)
+(920x550.54)+(260x440.67)) = 12.84 MJ/Nm’

2R F L 3a 3 £ =(2x0.492)+(32x0.0289)+(28%0.3094)+(16x0.09404)+(28x0.0387) =13.16

SH BTN (R R4 -2 F e iERes TR - 825 O NovH~CO~CH: ik B f = 4
95% 14 ¥ o fRhE K K BT GUF B RO 5)=7.49+179.87+101.27+604.73+67.48=960.84 kg/hr

4,400 pjE 046m 0 £ 5 R 30T
2z B =(960.84 kg/hr)/(13.16kg/kg-mole)x(22.4Nm’/mole)/(3600sec/hr) =0.314 Nm'/sec
F e £ =0.314x(273+30)/273=0.349 m/sec 5 # *zi# B =0.349m’/sec+(0.23x0.23x3.1416)=2.1 m/sec

5.8 =% fufpﬁf;fik‘%ﬁ;gigi :

Logio(Via)=(Hr+29.9)/34.0= (12.84+29 9/34.0=1.257
Vina=18.07 m/s W i £ 72 A 40MI/Nm’=Hr=8MI/Nm' » V<Vmax & V<114m/sec

6.8 F 2 2§ (Nm3/sec) =8+ & 357 £ = (4590 ke/hr)/(13.16kg/kg-mole)x(22.4Nm3/mole)/(3600 sec/hr)

=2.17 Nm'/sec

¥RLAGARP PR AHE LI LR O RLBFEELEERT] u5n | 5 | aTs | @
FlBE R A R LT EBRT X -
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—Mjw S|2]0]0|5|6|5|2xamn | Adod

B BRI R CEERA ()

FiCEE B MO4 WAeR D)

g = a.> A b.ik B (ppm) | c.i® # & (kcal/ g-mole) 3P #iE
iF S
1 (hydrogen) 570120 57.79 dAa3+ & 13.31
7 ¥ # 6250 0 e. 44 7% # i (MI/Nm) 10.23
(Oxygen)
3 F 192240 0 £ 2z £ (Nm'/sec) 0.449
(nitrogen)
4 v 7240 191.85 g% T 3 JZ(m) 0.46
(methane)
- F i
5 (Carbon 211160 67.61 hiE 88 5 ## (m) 0.166
monoxide)
6 o= 530 341.44 LB B (misec) 3.00
(ethane)
7 [ = 10770 488.3 jdot R3ERE B (misec) 15.21
(propane)
8 P f 970 634.23 k.4 UE 2% 3+ B (Nm/sec) 2.15
(propylene)
—Eﬁﬁf‘ 2% M 2 o ] o
9 (NPA) 430 440.67 LA 5 5 R 5 (%) 08
-9 ESI%\ e
10 2 (DMC) 110 1162.47
*J— a P;bp’; :

A7 R2ARE 1 B L LRI MM Wz ®ey kp P mAfE Ay 422825 I-CO
CO:2 CH: %25 VOCs # %8> 12 5 € 538 TSACRE i v B2 PSA(R B it By F gt i 2o g
vﬁﬁﬂﬁ**”$%£*%éﬁﬂﬁﬁﬁ FEREREES R U AR A S Pk
23 EHERF % g 2T flae WHEAIEE 3 TSAZ PSA A N B & F R Ref e o
K '}i'z?c Bk E L 2105 7 0 18~20 P MO4 EARE B B F B A FT RS B 0T
AP F MEHREIY 0 H(MI/Nm)=1.87x10"CiHi 3* & 4 :
HT: 3% # e (MI/Nm)=1.87x10"CiHi= 1.87x10"x((570120x57.79)+(7240x191.85)+(211160x67.61)
+(530x341.44)+(10770x488.3)+(970x634.23)+(430x440.67)+(110x1162.47)) = 10.28 MJ/Nm’
2R F A F £ =(2x0.5779)+(32x0.00625)+(28%0.19224)+(16x0.00724)+(28%0.21116)+(30x0.00053)
+(44x0.01077) +(42x0.00097)+(112x0.00011)=13.31
3% ﬁi«#“viii’aﬁ%(fi\#; GRCR A= 3 }}-iﬁﬁ Blean 23 EH o - BEF 0 No~Ho~ CO~ CHy i Be f = &
95% 4 + 5 ikgH EIBIK G R BT DR R RO 5)=7.49+179.87+101.27+604.73+67.48=960.84 kg/hr
4,400 pgE 046m 0 £ 5 R 30T
Fzin B =(960.84 kg/hr)/(13.31kg/kg-mole)x(22.4Nm’/mole)/(3600sec/hr) = 0.449 Nm'/sec
£ =0.449%x(273+30)/273=0.498 m’/sec
Pz B =0.498m/sec+(0.23x0.23x3.1416) = 3.00 m/sec
5.5 % fc;‘#,}i%%i;ﬂf;{ :
Logio(Vau)=(H1+29.9)/34.0=(10.28+29.9)/34.0=1.182
Vou=15.21 m/s M &2 3 40MI/Nm'=Hr=8MJ/Nm' » V<Vmax ¥ V<114m/sec
6.8 T PHE 2§ (NmB/sec) =B« E 317 £ = (4590 kg/hr)/(13.31kg/kg-mole)x(22.4Nm3/mole)/(3600 sec/hr)
—2 15 ng/sec

X A 4
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EHIEL [ S| 2|00 [5]6|5]2 K& %ML A404

CERF ORI A RICER R (D)

FieiEe t Rig- (M4 HAsh B2 %)

W | a¥A | bikA@pm) | c.i # i (keal/ g-mole) 5 B
1 (hy%;(ien) 542600 57.79 on g 1301
2 (Oiyzen) 13850 0 e.48,3% # & (MJ/Nm’) 8.64
3 | (itogeny | 232910 0 £ £ (N Jsec) 043
4 (mztlfne) 0 191.85 g T B /2 (m) 0.46
S| Cabon | 209190 67.61 b A ) 0.166

monoﬁde)

6 | (o 110 341.44 448 2 (misco) 287
7/ (prOpémne) 1070 488.3 joB % AR A (m/sec) 13.49
8 @iim) 70 634.23 k.8 T 293 £ (Nm sec) 2.05
9| (isobutene) 20 634.23 LAH 1 9 V1 5 (%) 08
10| Gutao 0 634.23

TS 0 873.78

12| b 110 402.88

13l 30 116247

4| e 50 550.54

15 | Wi 0 440.67

PR

BE ’%‘t Bkttt o~ 2019 & FLARE 47 A 47 % 422 MO4 WA B A f AT 5 53 B 40T ¢
At E A E I E L HT(MI/Nm3)=1.87x10-7CiHi 3+ & 4o+ @
HT=§§;)¥ # 8 (MJ/Nm3)=1.87x10-7CiHi= 1.87x10-7x((542600x57.79)+(209190x67.61)
+(110x341.44)+(1070x488.3)+(70x634.23)+(20x634.23)+(110x402.88)+(30x1162.47)+(50x550.54))
=8.64 MJ/Nm3
LR F A F £ =(2x0.5426)+(32x0.01385)+(28x0.23291)+(28%0.20919)=13.91
3.F AT ir:i%(u:%ii q‘l— 1-#F EfindgBexorFR o - BPEF 02-N2-H2~CO~CH4 ik f =
A 95%ra ks R EBRR S F T PR B E IR 5)=7.49+179.87+101.27+604.73+67.48=960.84 keg/hr
4,0 v pojz 0.46m #E B A 30C
3w £ =(960.84 ke/hr)/(13.91kg/kg-mole)x(22.4Nm3/mole)/(3600sec/hr) = 0.43 Nm3/sec
B e § =0.43x(273430)/273=0.47Tm3/sec
ik B =0.477/sec+(0.23x0.23x3.1416)=2.87m/sec
5.5 LiFERTGE R
Logl10(Vmax)=(HT+29.9)/34.0=(8.64+29.9)/34.0=1.13
Vmax=13.49 m/s M &7 40MI/Nm3=HT =8MJ/Nm3 » V<Vmax £ V<I14m/sec
6.8 F E2R 2§ (Nm3/sec) =B * & 357 & = (4590 ke/hr)/(13.91kg/kg-mole)x(22.4Nm3/mole)/(3600 sec/hr)

=2.05 Nm'/sec

KRRASBBE G FREZD ARRT CBLBFELLLRBE S5 | 7 | avs | @
T2 X F M - TAEBE X o g
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-Mw sl21olo 6152 wmme | A

n

AR BRI R AP (D)

F: e S E N ﬁ« = E712 5 Jﬁ /%’-J&)

SN a A b.7k& & (ppm) c./E # 18 (kcal/ g-mole) JE P #hiE
L | ey | 492030 57.79 ) 1316
2 (Oiyg;en) 28870 0 e.44,5% £ 5 (MI/Nm’) 12.84
3 | (itrogeny | 309400 0 £ 4475 £ (Nm'fseo) 0314
4| (nethane) | 94040 191.85 o T £ /2 (m) 0.46
5| Cubor | 38710 67.61 hIETE S 5 () 0.166

monoxjde)
6 (e?hzfe) 4630 341.44 14 22s# & (m/sec) 2.1
U 16790 488.3 B4 R A (mseo) 18.07
8 | T 10550 634.23 KRTEER RN | 217
9 | eomney | 3130 634.23 LIS 1§ 8 01 5 (%) 08
10| o 240 634.23
I NS 10 873.78
12 (ggggg) 240 402.88
13|l 180 1162.47
14| AR 920 550.54
15 | Wbl 260 440.67
?Eiw:

B Y R A 2 T BER WA A R lf“‘ KECAEOD A B c}LK,—]»é\ x?)j‘%—%;,; S By xﬁ;
<500ppm & 4 %22 B R ¥ 'LJEZ)?@/@W“ ']Iéiﬂb B E Jﬁé;}}gﬁ FH 2337 EFBEF 4 JJ%’F? F2 B R B A
e ﬁvjf@ D SoF: i S & SN - lﬁf 8 F /’bJJE ’F? ' ETINR R E 'LJJé) "?Jjé/%:/ftJJé? x JLJJE Ed
SRR RS RF R LR MO4 d@iﬂ#ﬁ’ F2.% 2 #FIE % MO4 ®Az2 B 7 B~ A404 2 A602 2 > H
WA F A B RF HEEVAEFIRY 2R F S0k RERE R FE N 22019 £ FLARE 4
‘ffr fr;r" ;!‘;—E;ﬂ T ot B 4o ol
AP F REHREFE 2 H(MI/Nm)=1.87x10"CiHi 3+ & 47 :

HT_ a8 0% #0E (MI/Nm3)=1.87x10-7CiHi = 1.87x10-7x((492030x57.79)+( 94040x191.85)+( 38710x67.61)
+(4630%341.44)+(16790x488.3)+(10550%634.23)+(3370x634.23)+(10x873.78)+(240x402.88)+(180x1162.47)
+(920%550.54)+(260x440.67)) = 12.84 MJ/Nm’

2R F T 3as 3§ =(2x0.492)+(32x0.0289)+(28%0.3094)+(16x0.09404)+(28x0.0387) =13.16

3 B te T o7 (AR L B F RS TR — e O N o CO CHu kA F %4
95% 1 b ikt EERGK & W BT B B £ 08 5)=7.49+179.87+101.27+604.73+67.48=960.84 kg/hr

4,400 pgE 046m 0 £ 5 R 30T
o £ =(960.84 kg/hr)/(13.16kg/kg-mole)x(22.4Nm3/mole)/(36OOsec/hr)=O.314 Nm?/sec
F £ =0.314x(273+30)/273=0.349 m/sec 5 # *zi# B =0.349m’/sec+(0.23x0.23x3.1416)=2.1 m/sec

5.5 % fc;‘##&%’zﬂ}i :

Logio(Vmu)=(Hr+29.9)/34.0=(12.84+29.9)/34.0=1.257

Via=18.07 m/s M i &2 2 A0MI/Nm'=Hr=8MJ/Nm' » V<Vmax ¥ V<114m/sec
6.8 F 2 2§ (Nm3/sec) =8+ & 3 £ = (4590 ke/hr)/(13.16kg/kg-mole)x(22.4Nm3/mole)/(3600 sec/hr)
=2.17 Nm'/sec

KRLD BB R FRE T LR L
B2 R R R LT AE DT S

&

BE| apx | o8 | ars| @
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EFHEL [ S| 2|00 51652 |&AE %I A602

S BOF TV E RITIEERP(2)
RREGRZ xR
b s A b.Jk & (ppm) | c.i% # & (kcal/ g-mole) P BB
i ?}‘) .-
1 (hydrogen) 291988 57.79 ds+ £ 26.22
_ § fuﬁi
2 (Carbon 145971 67.61 €8 7% # & (MJ/Nm) 30.91
monoxide)
3 ( . 14465 191.85 f.32 2%k £ (Nm'/sec) 28.55
methane)
- F B
4 | Cabon | 102220 0 g4 £ () oo
dioxide)
7J( e . . 2
5 (water) 80489 0 hiE T8 5 f#(m) 0.871
6 (Pr“ i 251547 460.34 P2 B (m/sec) 38.98
ropene)
7 .35 o 44041 0 JoBe % LEFEEATE B (m/sec) 61.5
(nitrogen)
8 ( " 37718 488.35 k. 23K 3 (Nm/sec) 28.55
propane)
3 s e i1 N
9 (Oxygen) 18859 0 LA 5 5 R 5 (%) 90.7(;k 3+ 1)
Tk
10 7 (AAC) 12700 121.31

FEHEP SRR EL - A2 AR R EET M
LA F L3dr 3§ =2022
Z#W pERHFETE
= % 3 B E A B MINmM)=187x10"CiHi = 1.87x107x((291988x57.79)+(145971x67.61)+(14465x191.85)
+(251547x460.34)+(37718x488.35)+(12700x121.31)) =30.91 MJ/Nm’
3.8 % 3o E 120306kg/hr > PHEE D o o 0,062.m(115 £) > 0.211.m(15 £) 0 #F A 51.95C
Fxin B = (120306 ke/hr)/(26.22kg/kg-mole)x(22.4Nm3/mole)/(3600sec/hr) =28.55 Nm'/sec (& & ¥t &% 2+ §)
F o £ =28.55%(273+51.95)/273=33.98 m’/sec
Pk B =33.98m7/sec+((0.031x0.031x3.1416%115)+(0.1055%0.1055x3.1416%15)) = 38.98m/sec
4. = fugﬁf;}ik‘%i;gi}j{ :
Logio(Vme)=(Hr+29.9)/34.0=(30.91+29.9)/34.0=1.789

Vua=61.5 m/s ¥ 4 502 2 A0MI/Nm' = Hr = 8MJ/Nm'® » V<Vmax ¥ V<114m/sec
*j‘%‘mmf’ﬁ fAREWEZG AT BLRFECIERBT) Srn | 9 | avx | @
ﬁ:J %%&u ?/L:Fg %gr;u \:"—E iiﬁ-’él =k °

RN R



EHISwEL | S | 20| 0| S| 6|52 |&FAMR A602

I a.% A b.;k & (ppm) ¢ ‘Jijinfsilgcal/ 7B E J1:1
L | (e 328193 57.79 ar 17.9
2 (Oz ygen) 9397 0 e. 407 # i (MJ/Nm)) 13.07
3 (m?roz o 352013 0 f.32 2%t & (Nm'/sec) 0.228
R 119186 191.85 g e 1 72 (m) bl
5 | Cuor 153200 67.61 hAET 5 4 () 0871
moBOEde)
6 (Ethane) 4258 341.44 L 3iE A (m/sec) 0.291
7 T éiﬁ 10 1162.47 jE o RE B (m/sec) 18.4
(DMO)
8 | (o) 14111 4883 K. 8 20 3 8 (N fsec) 28.55
9 | e 7031 460.34 LTS 25 B4 VIR 5 () | 9763 i)
10| (oobutane) 3375 634.23
T 226 634.23
2 | N 21 873.78
13| (ropan) 7387 402.88
14| "y 1422 550.54
15 | wbk 170 440.67
gy

ﬂM%MWﬂﬁéEﬂZ%%i#‘ﬁ%ﬁﬁfﬂ?ﬁﬁiiﬁ’%ﬁéf%%éiiiﬁgii’%iW

ﬁﬁﬁéaﬁﬁf»u@ﬁﬂ%££%ﬁi%m’ﬁﬁ%M%iMW@&i%%%»M%@g’@ﬁ%@

Ty 1 107 & 1200 28 POARF REBE R YL ITRFEFERAITEE T E AT
- g mar s E Y L2 H(MINm)=1.87x10"CiHi 3+ & 4o :

HT =% # & (MJ/Nm3)=1.87x10-7CiHi=1.87x10-7x((328193x57.79)+( 119186x191.85)+( 153200x67.61)
+(4258x341.44)+(10x1162.47)+(14111x488.3)+(7031x460.34)+(3375%634.23)+(226x634.23)+(21x873.78)+(7387x402.
88)+ (1422x550.54)+ (170x440.67))=13.07 MJ/Nm’

2R F A F £(2x0.328193)+(32x0.009397)+(28%0.352013)+(44x0)+(16x0.119186)+(42x0.014111)+(42x0.007031)

+(28%0.1532)=17.9

JkARIFE L2104 F 10 31 P BF R R Y EL L o F P ARF 22 5 46007.19 Nm'/ p =1917 Nm'/hr
4.7 e pogz 0,062.m(115 £) 0 0211.m(15 ) > # % & & 30T
#2xo# =(821 Nm3/hr) /(3600sec/hr) = 0.228Nm3/sec
F ot £ =0.228%(273+30)/273=0.253 m3/sec
#xiE B =0.253m3/sec+((0.031x0.031x3.1416%115)+(0.1055%0.1055%3.1416*15)) = 0.291 m/sec

Shok IFERE R
Logl0(Vmax)=(HT+29.9)/34.0=(13.07+429.9)/34.0=1.264

Vmax=18.4 m/s e it £ 72 R 40MI/Nm3=HT =8MJ/Nm3 » V<Vmax ¥ V<I14m/sec
E PN AV & & RN ’%—E} FEET Y AREY ’j’ﬁ“‘f?;%_"”\f"_f ﬁ_iﬂt,? o N
BB R B ST L TEAERT X o RN 10 @ = 4)

1 YN/ AL i I



FFHEL [ S| 2|00 51652 |&AE %I A602

CRF REBEREHEFRRP(Z)

FiTiEE BB OMO6 HAeH 2

b A A b.Jk & (ppm) | c.7% # 8 (keal/ g-mole) P #eiE
i NE
1 (hydrogen) 510430 57.79 da+ % 14.36
2 * A 13240 0 e 4,7% £ & (MJ/Nm) 12.08
(Oxygen)
3 ¥ 150810 0 £ 422 & (Nmsec) 0.416
(nitrogen)
a g by g 0.062.m
4 (methane) 10260 191.85 g B S (m) 0211m
- F iR
5 (Carbon 300330 67.61 hE B4 5 f#(m) 0.871
monoxide)
6 o 1020 341.44 i 3i2 2 (misec) 0.53
(ethane)
7 fi 1460 4883 Bk RFRERIE B (m/sec) 17.18
(propane)
8 o 60 634.23 k. T3 3 (Nm Usec) 28.55
(propylene)
J}ﬁﬁ$ 7% M 2 P L o B 997
9 (NPA) 11190 440.67 LT3 5 5 VE 5 (%) (3% 3 i)
ke 0z
10 (CHN) 50 873.78
-9 ZEJ&I% e
11 e 160 1162.47
)J- a v"‘pg :

e A48 | B L EATR B FIMO6 WAz Wag kp P mAiE fef 24185 HCO-
CO:2 CH: %25 VOCs # %8> 2 9 € 538 TSA(RE > it B)& PSA(R B it B g it o g
B RFALRF S AERHF REE M F R R RS R W1RE R kAR YA Pk
2.7 EREARF R-g o] flare WERITE 3 TSAE PSAA N B EF BE fenf fles o
BERBERBEHELI 105 E 117 1821 P 2 117 30 p MO6 ®AZRE & B f A7 8 53 F 40T ¢
- FRERBEFE 1 H:(MJ/Nm’)=1.87x10"CiHi 3* & 4= :
HT= 37 # & MIJ/Nm3)=1.87x10-7CiHi= 1.87x10-7x((510430%x57.79)+(10260x191.85)+(300330x87.61)
+(1020x341.44)+(1460x488.3)+(60x634.23)+(11190x440.67)+(50x873.78)+(160x1162.47)) = 12.08 MI/Nm’
2R F A F £ =(2x0.51043)+(32x0.01324)+(28x%0.15081)+(16x0.01026)+(28x0.30033)+(30x0.00102)+(44x0.00146)
+(42x0.00006)+(112x0.00016) = 14.36
3A GH TR R (BRI EL -2 F AFmEm e S A ER - &2 F 0 N Ho~CO~CHi R § & 4
05%rs b v ik gH BB & F BT DA G BRI 5)=7.49+179.87+101.27+604.73+67.48=960.84 kg/hr
4, #ER D e ) 0,062.m(115 £) 0 0211.m(15 £) > # 5 & & 30T
B g = (960 84 ke/hr)/(14.36ke/kg-mole)x(22.4Nm’/mole)/(3600sec/hr) = 0.416Nm’/sec
F £ =0.416x(273+30)/273=0.462m /sec
Poxig R = 0.462m /sec+((0.031x0.031x3.1416*115)+(0.1055%0.1055x3.1416*15)) = 0.53 m/sec
5.5 % LFRATE R
Logio(Vma)=(Hr+29.9)/34.0=(12.08+29.9)/34.0=1.235

Voa=17.18 m/s Mk 75 & 7% L 40MI/Nm'=Hr=8MJ/Nm' » V<Vmax & V<114m/sec
KRBTREBEO GO FREL0 L RRT BLEFETIIERE aya | 1 |arx | @
T E RE M + T EAEBE S

1 YN/ AL i I



FAlSEL | S| 2100|5652 |®k%%% A602

SR OBEEER P FITIEERP(2)
FiviE e &Rz - MO6 & MO7 ﬁlﬂﬁ‘ )

IF =X A A b.Jk & (ppm) c.& # 18 (kcal/ g-mole) IEp e
i 5z
1 (hygrg:gen) 312391 57.79 da g 20.2
7 (Qém) 11702.5 0 e. 44 7 # & (MJ/Nm) 12.28
* ,“ E24 o5 B 3
3 QHUOZHQ 468284 0 f. 4% £ (Nm'/sec) 0.296
R o o % gm 0.062.m
4 | (methaney | 433545 191.85 g4 T E f(m) 021lm
- § gt
5 | Cabon | 79088 67.61 bR 5 A () 0.871
monoinde)
6 | (Bihano) 0 341.44 LB R (miseo) 0377
L
7 @ % 108.5 1162.47 jdet RgEaad R (m/sec) 174
(DMC)
8 | (olopane) | 64032 4883 K52 - £ (N fsco) 2855
9 |l 18490 460.34 LA B2 4 )R 5 (%) (;ﬁg
=
10 obutgne) 2122 634.23
11 ;guta@ 93 634.23
12 (I‘CHN"; | 873.78
13 (55255) 53.5 402.88
). FX ¥
14 S%HF) 196 550.54
15 | Wb 84 440.67
F‘L;.'f o

FMO6 HAzpk iy (P T2 2D SR FRASFEBDEFE S ARG EFFEL 107 E 10 7 2-3 p MO6 BAZFK 8 A F 4R A
158 B o
l- 3 F fE#EE 0 Hi(MI/Nm)=1.87x10"CiHi 3+ & 4o~ :
HT= %% # & (MJ/Nm3)=1.87x10-7CiHi= 1.87x10-7x((312391x57.79)+( 43354.5%191.85)+( 79088x67.61)
+(0x341.44)+( 108.5x1162.47)+( 64032x488.3)+( 18490x460.34)+( 2122x634.23)+(93x634.23)+(1x873.78)+(53.5%402.88)+ (196x550.54)+ (84x440.67))
=12.28 MJ/Nm’
25 F &+ £ (2x0.217)+(32x0.0006)+(28%0.551935)+(44x0)+(16x0.05318)+(42x0.062252)+(42x0.00449)+(28x0.10505)=20.2
SH BT IR R (F A R F AR RS AT - BB 0 Nov o CO~ CH A F # 4 950011 » iyt 5k 5 ¥ fi
T g F B R 0 5)=7.49+179.87+101.27+604.73+67.48=960.84 kg/hr
4, RN e Nz 0,062.m(115 £) 0 0211.m(15 £) > # 5 B & 30T
Fain £ =(960.84 ke/hr)/(20.2kg/kg-mole)x(22.4Nm’/mole)/(3600sec/hr) = 0.296Nm /sec
F it § =0.206x(273+30)/273=0.329 m’/sec
oz R :0.329m5/sec+((0.031X0.031><3.1416*1l5)+(O.1055XO.1055X3.1416*15))20.377 m/sec
SH A T A
Logio(Vama)=(H1+29.9)/34.0=(12.28+29.9)/34.0=1.241

Viu=17.4 m/s M P & # A A0MI/Nm' = Hri= SMI/Nm' » V<Vmax * V<114m/sec
¥RLOGERE WL TRE IO ARRY CRNEFETLERRY wya | 0 | aT4 | @
B E RE S + T AHE BT

1 YN/ AL i I



FHmEE | S | 2 O O | 5| 6| 5| 2 |&x&M5% A602

SR F RSB E TR EEM (2)

T ~:ﬁuz E712 §  BifB)

7 =% A A b.J%& /& (ppm) ¢ «&f;f)_lgcall 5P B ®
1 (hy;jgen) 185950 57.79 an 17.9
2 (O‘)Ey%en) 14429 0 e.407% £ E (MI/Nm) 13.07
3 (ni?roig‘en) 285222 0 £+ & (Nm/sec) 0.228
AR 19554 191,85 g 1 () b0
5| Cvon 241708 67.61 b2 G A () 0.871
monox1de)
6 (hyc}irggen) 56724.5 0 1.3 3% & (m/sec) 0.291
T | (e 5230 341.44 B i A (miseo) 134
8 Ethone) 395 316.3 K. 9E w458 3 £ (Nmsec) 28.55
9 (Dr@t;ile) 61075 488.3 L3 5 BV F (%) | 997G )
10| e 124728 460,34
1| Gagbutane) 770 634.23
2 | e 55 634.23
13 | &y 70 873.78
14| GorobinaD 770 402.88
15 | *hmr 37 550.54
16 | bk 30 440,67
pryT—
B R R 3G RRR BN AROHRG R h AU R AR R )R Y B % T
<500ppm 4 4D BIEF AT v fcHA  BEF CRFE T ~Z B S TR AR L 2 B R

feo g AR A AR 2 2 F R FlA F ik 0 T ETI2REF V) B 1
TR TI BRI F B FlRE i M06 2 MO7 W AR (2% > > FUF#-MO6 2 MO7 ®Az2 B f ¥~ A602
E‘@I‘" BERERBFES IR 107 # 127 280 B PEERY LI RFHFERAITESFTE407
AP F MR AR E 0 HT(MI/Nm3)=1.87x10-7CiHi 3* & 40

HT 9% # i8 (MI/Nm3)=1.87x10-7CiHi = 1.87x10-7x((328193x57.79)+( 119186x191.85)+( 153200x67.61) +(4258x
341.44)+(10x1162.47)+(14111x488.3)+(7031x460.34)+(3375%634.23)+(226x634.23)+(21x873.78)+(7387x402.88)+ (1422
x550.54)+ (170x440.67))=13.07 MJ/Nm3
DA F AT B (2x0.328193)+(32x0.009397)+(28x%0.352013)+(44x0)+(16x0.119186)+(42x0.014111)+(42x0.007031)
+(28x0.1532)=17.9

BkPprpiE L o1 107 £ 120 28 P K WMESER FARAE o % P K #22® 5 19702 Nm3/ P =821 Nm3/hr

4 A e N2 0.062.m(115 £) 2 0.211.m(15 &) » # 5 8 & 30C

#2xinE =(821 Nm3/hr) /(3600sec/hr) =0.228Nm3/sec

F uE i £ =0.228x(273+30)/273=0.253 m3/sec

i B =0.253m3/sec((0.031x0.031x3.1416%115)+(0.1055%0.1055%3.1416%15)) =0.291 m/sec
5.5 % fo;#.}z%%i;;ifg :

Log10(Vmax)=(HT+29.9)/34.0=(13.07+29.9)/34.0=1.264

Vmax=18.4 m/s K i &2 R 40MI/Nm3=HT=8MJ/Nm3 » V<Vmax & V<114m/sec
*ﬂ\ %EJ;I&E "JHA__ Fﬁf’r/ﬁ’ﬁvm‘j ?\’]‘élé?" ’i'E"'beﬁ 4\{" b3 "J? AT =% wmE =
FIBBEE R LT AEDT o NN 13 SEPX 42
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FERf T ) 3 el
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L ERERIRE AL E
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DN RAERT I T TR SR N Ao

CHCURE R R A AR F A B R R T R R RIRF

CNEFAEERE R o

3SCHEBFTLEREGRR G ER - BEFE G PP T F S FFH 2 Rl 6 TR B K AF R
SRR CEARER R F ARG BRELE ARSI LY EROTI0E 1 1P Aed
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g SR A BREE L1

YRR FRWEE
Sl
NITROGEN A (B1E1K)
Jights © YOKOGAWA
HIBE © DY0S0

pese | R ©ITAS
BEK AR B © K TYPE
(FAFEE)

[573
f&Zh% © Panasonic
Bk L 58 TUEE © WV-CP410

K
f;'J,,L : 454FTB

W E+H
5% © PROMASS 80F

Jhl
G

\ﬁ

AR PR

FUEL GAS
AR
e % © YOKOGAWA MS STEAM
HU%E : DY200
Fn"M KURZ
RISE : 454FTB
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LR R AR AR F AT R R 2 RS RS MR U EFAERRE
R s S R S
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RIECL ST1210]0[5[6 5|2 K%M A404
S BEF RS E RIKERP (2)
ALVERERELIERE
ERE ALERERE
i 17 PRl i 17
. TRT R HE L
Panasonic WV-CP410 JOHN ZINK A.P. #7 ® 78 K Type
R )
R 2k A
R e R F BRER B AR
e AP ERFS 0~1000mmH20 +0.065% S
BERFALAZER BMERFERRS
i 30 % B0
WP A9 %%W%%&ﬂ%%ﬁﬂm?“2&Wﬂ*1*?@*1ﬁ§i%??’Eﬂ
%’31’$§v: SN TL’V"" ﬁuﬂg%&%é@ ERERIRE > Mg RIpF S EE S
BRI FE SR %fi%ﬁh? c 08 EH - ~ZFp {7 %fil»\%‘rﬂzﬁﬁr'f :
BEF A H i Py ¥ 2 R ) RFER
& # Hydrogen (Hy) % 53.35 0~64.1 +5%
¥ # Oxygen (O, % 1.83 0~21 5%
% # Nitrogen (N,) % 13.51 0~78.1 5%
= % i g Carbon Dioxide (CO,) % 0 0~6 +5%
? = Metha e (Cl % 0.76 0~9.95 5%
¢ ¥ Ethane (C2) % 0~0.8 +5%
¢ % Ethylene (C2=) % 0.05 0~0.05 5%
[ *= Propane (C3) % 0 0~5 5%
[ % Propylene (C3=) % 0.14 0~12 +5%
r BERLZ L (Y &5 Ch’s % 0~0.5 5%
I Bz pE &4 C5’s % 0.04 0~2 +5%
S R 2 E TSP Cot % 0~2 5%
Frit @ HoS ppm 0.09 0-10 5%
- 5 i*# CO % 0 0~60 5%
B ,é‘n B MJ/Nm® 10.14
WA RERE MRS T o RALE T B L F AR RIE BB 6 R LA AT R
A NEREL iﬁ-?\%‘% B2 R R EZ TR YRR N0 E 17 1 PARS T FIE L
ERE () RS ERREARNE B F > BLATRIF
*i%%giﬁ?,ﬁﬁ,gﬁ—p,agﬁw%ﬁéf@é% CTHEXByart AER AT % 16 W 0
BHIRMELE KA R v T AE PR o

1 YN/ AL i I




SRkt S| 21010 5] 6] 5| 2 |%#%s%»% Al 6] 0|2

F;}% VRS T R WP (Z)

ALVERERIZFZERE

EARE 2 LR R RE
R R 3 TR A R SE
Panasonic WV-CP410 LT ITAS #7 % 3% K Type
K )
Rt 2 kit RS

R el Rk i Bk e M

R i b A B 0~1000mmH20 10.065% @
BRFSAZER ~BRmERERRY
R A5t B

e A HLAE MOG % MO7 Pl AR f 3 F 1 ”“’%‘g?ﬁ%%mw I A6 AT 7]
A6 5 ATR T — &R FPE > ST A5 104 E P L ERF RUEEPRE S
1,610,548 = > = &= > A R p @ 2103 & Ad04 B B+104 & A2 B f TR B
=4,670,736 = * 2% MMWIT FHE G20 o m? FVAKRBAF YA ERERR T A
Bk BIpE S ERIERED F %#fiﬁ;wa o l08EF - - Fh AEEA TR

:}f;z{ir'f :
ARG A H MO6 kR | MO7ER 2 Pl R BRER
& # Hydrogen (Hy) % 49.2 0 0~64.1 +5%
§ # Oxygen (Oy) % 2.89 4.19 0~21 +5%
¥ # Nitrogen (Ny) % 20.94 46.35 0~78.1 +5%
= % i g% Carbon Dioxide (CO,) % 0 19.05 0~6 +5%
? = Methane (C1) % 9.4 0.46 0~9.95 +5%
¢ %z Ethane (C2) % 0.46 0.28 0~0.8 +5%
¢ %% Ethylene (C2=) % 0 0.11 0~0.05 +5%
[ *= Propane (C3) % 1.68 8.73 0~5 +5%
3 % Propylene (C3=) % 0~12 5%
T B C &5 Ch’s % 1.06 20.83 0~0.5 +5%
I BT L &5 C5s % 0~2 +5%
= PR 2 a1 & Cot % 0.48 0 0~2 +5%
it @ H,S ppm 0 0 0-10 +5%
- 3 B CO % 0.02 0 0~60 +5%

BERE MJ/Nm’ 19.56

Wl GEBRFLARERRSTH - REFRF R IF S AF A ROORER 6 R R RS R
2 LEREL R RFERLIEF %@-&j‘é_ ERRREE H Y R J02F 17 ] pAzd vk B L
FRE () RIS EFEEARNT b F o BEATRF -

*ALBEEBE G RS AR BL AT AER |, o 7 T« 0

g%%%" KE I LT AEEBT S o ‘ o
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FHlmE | S
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N
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K F E A404

I RBFREELRRERP(2)

3‘«—;

RERF ~F U kS AR BF B2 RS W BF W R ZFREY

P o ¥ W
S i R ERF R y e
PR
arERIKELFRFTRE W D8P of¥ P =R
.}é’;;f; i nZ LR L3
4 TR UBFAARS KURZ R ¥ NEW-FLOW
* [c. & B 454FTB EQ S BN ARG BEE
E FI2-1411 ~ FI2-6551 ~
i ldA % | FI-8403 FQ-8402  |FITHIL - FIZOST
e 2 =] 101# 47 91& 3¢ 104% 67
L8R N mm g 5L £ &5 E
Z |gERRFRECRELATRERT | wi 07 mi 0% mi 0%
£r
g;‘ hBo = B AEEGT F PRE R 2 B T 152« 0.513 = ¢
B Lo 8 dBar T ARgin 2 el 182 = 102 = 0221 2 ¢
j2 il # # | 0.03~80 m/s 0~5 m’/hr 0~218 m’/hr
k. % P R 2 ~ 3s 2 ~3s ls
0.01 % > g - %>t - %>t
0.01 % > g - %>t - %>t
) 0.02 % > 1§ - %>t - %>t
1.24-] p& 7 gh(1 m)%f o 0.01 % 2t - %ty - %ty
GFEREE- 2 FHRH) 0.01 % 2 t§ - %2t - %2t
0.01 % > g - %>t - %>t
0.02 % > t§ - %>t - %>t
" 0.06 % > 1§ - %>t - %>t
% 0_%,% - %2t - %xiF
"y B (R )48 0.05 % & 1§ - %>t - %>t
EPuinaitei., | oarsl ol Tt
it o 0 6 % 2 1§ - %>t - %>t
06 % » t§ - %>t - %>t
0.05 % 3 - %>t - %>t
n.4p o ® B % % +1 K
0% H E R ¥ # B | 0.03~80m/s 0~5 m’/hr 0~218 m’/hr
p & B B 1 BE| @FHEER | dEedp i@
QF % % 2 BB H X 1 A4 1 ~s 1 »4
rol (R 2 A G Hich e B iE S 8 " ' '
i# 3% PR Rl B T 0 60 # 60 # 60 #
WP I GHE R CEARERRE TN REFH G WP I F AR R O ER T B RF R
AU EARER TR g2 R R EZ TR E Y RN E 1Y 1 pAd s F
FRARE () RRRSEFRERTT FF > BEATRE

2~ é;g.]—é ikgybps :?‘:’F 25 e E»J»7 £ 3 oo
& EREEFFLE We 7 sreaizmis

% MR RS AL 2 B L AL A ST AL TR A B

S %pﬁ%?ié%ﬁ@*’ﬁiﬁﬁﬁ LAEE

AP = BE =
BHMHA KA SR LT AERT & - S e e

1 YN/ AL i I



EFIHREL | S |20 05652 %KAM A602
£ bk J 3= %~ 2 S 220 -
SRBRF OTVERE ORI EP(2)
3@-%&,’{ s Bl Bkl % 3'1»‘%@1’\7‘5‘# g2 t}\,?ﬁ,ﬁ"g #’gl,{;{a.!%m]-—\wJ%% i_{,fp—l o
= 5 - i sb AP BEF IR -
H 2L 3k a4 .L]‘;;‘i =
Mm-RE g %ﬁé—-l"l %\/ %\/ ‘f‘i 1“3‘\5%}?*.‘&" rj:—‘/
arERRWLFRAFCMAE Q9P |JE-P_ |JEP L L
P & [ K [ K [ K [ K [ K
g PEMRSL USSRy KURZ KURZ E+H NEW-FLOW | YOKOGAWA
S B 454FTB 454FTB  |PROMASS 80F | £ 28 w i % DY200
B FQ-5316 -
| dA % | FI-8192(M06) | FI-5321(M07) FI8411 | e mesors|  FE0G2
e. % % p #p 103& 67 103& 67 103# 67 104# 67 103& 67
f.ER> N Ep o #00HEN o iR i i 5
Z (g ERPRRERE R ETRERT B[]z W7 | RN ni 0% | AN
A [hopim 1 4ot ¢ s e 5@ 5@ X< | 0513 ac 102 ¢
B LB B HEGT T P 2 R 202 & 202 © 182 ¢ 0221 = ¢ 102 =
i iRl = ] 0~112m/s 0~112m/s | 0~370.853m’/hr | 0~200m7hr | 0~32.05 ton/hr
k& ¥ 253 i Is Is 0.05s ls 0.8s
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BREESE dmbpe | BIAE Gmbse TR B [P Gt 55 S EBRTT S E i
A404 MO4 SV2-141 1.8 134
A404 MO4 SV2-155 1.8 44
A404 MO04 SV2-201 6.7 80
A404 MO4 SV2-231 5.7 36
A404 MO04 SV2-2351A 8.2 80
A404 MO04 SV2-2351B 8.1 80
A404 MO04 SV2-301 1.8 45
A404 MO04 SV2-405 38.2 170
A404 MO04 SV2-405B 38.2 170
A404 MO04 SV2-407 38.4 170
A404 MO04 SV2-4081 38.2 170
A404 MO04 SV2-409 1.8 132
A404 MO04 SV2-411 9 35
A404 MO0O4 SV2-412A 20 120
A404 MO0O4 SV2-412B 20 120
A404 MO0O4 SV2-414A 39.6 120
A404 MO0O4 SV2-414B 39.6 120
A404 MO4 SV2-502 1.8 52
A404 MO04 SV2-611 1.8 113
A404 MO04 SV2-655 1.8 40
A404 MO4 SV2-704 12 290
A404 MO04 SV2-708 9.9 27
A404 MO04 SV2-739 1.8 36
A404 MO04 SV2-7510A 9.46 35
A404 MO04 SV2-7510B 9.46 35
A404 MO04 SV2-7510C 9.46 35
A404 MO04 SV2-7510D 9.46 35
A404 MO04 SV2-7510E 9.46 35
A404 MO04 SV2-761 1.8 37
A404 MO4 SV2-764A 3.7 170
A404 MO0O4 SV2-764B 3.7 170
A404 MO0O4 SV2-766A 9.7 175
A404 MO4 SV2-766B 9.7 175
A404 MO4 SV2-781 9.4 40
A404 MO4 SV2-508 1.9 130
A404 MO4 SV2-751 9.6 35
A404 MO04 SV2-752 9.6 35
A404 MO04 SV2-753 9.6 35
A404 MO04 SV2-754 9.6 35
A404 GBL2 SV6-5381 2 210
A404 GBL2 SV6-5481 2 185
A404 GBL2 SV6-5581 2 185
A404 GBL2 SV6-5681 2 200
A404 GBL2 SV6-5771 2 220
A404 GBL2 SV6-5881 2 180
A404 BDOH SV6-583B1 1.9 210
A404 BDOH SV6-584D1 1.9 230
A404 BDOH SV6-5861 1.9 110
A404 BDOH SV6-589B1 1.9 110
A404 BDOH SV6-594B1 1.9 10
A404 BDOH SV6-5981 1.9 80
A404 BDOH SV6-5991 1.9 90
A404 GBLE SV6-5181 2 100
A404 GBLE SV6-5191 2 100
A404 GBLE SV6-8081 2 100
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PR R | BURRTT | BREAEGRSE | SoE B ] | SoEinfE
A602 MO6 SV6-141 1.8 134
A602 MO6 SV6-155 1.8 44
A602 MO6 SV6-201 6.7 80
A602 MO6 SV6-231 5.7 36
A602 MO6 SV6-2351A 8.2 80
A602 MO6 SV6-23518B 8.1 80
A602 MO6 SV6-301 1.8 45
A602 MO6 SV6-405 38.2 170
A602 MO6 SV6-405B 38.2 170
A602 MO6 SV6-407 38.4 170
A602 MO6 SV6-4081 38.2 170
A602 MO6 SV6-409 1.8 132
A602 MO6 SV6-411 9 35
A602 MO6 SV6-412A 20 120
A602 MO6 SV6-412B 20 120
A602 MO06 SV6-414A 39.6 120
A602 MO6 SV6-414B 39.6 120
A602 MO6 SV6-502 1.8 52
A602 MO6 SV6-611 1.8 113
A602 MO6 SV6-655 1.8 40
A602 MO6 SV6-704 12 290
A602 MO6 SV6-708 9.9 27
A602 MO6 SV6-739 1.8 36
A602 MO6 SV6-7510A 9.46 35
A602 MO06 SV6-75108 9.46 35
A602 MO6 SV6-7510C 9.46 35
A602 MO6 SV6-7510D 9.46 35
A602 MO6 SV6-7510E 9.46 35
A602 MO6 SV6-761 1.8 37
A602 MO06 SV6-764A 3.7 170
A602 MO6 SV6-764B 3.7 170
A602 MO6 SV6-760A 9.7 175
A602 MO6 SV6-766B 9.7 175
A602 MO6 SV6-781 9.5 40
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PREEsE dmat | SIREGRST | FEEARIARST | sE BT | S
A602 MO7 SV35-0301 21.6 100
A602 MO7 SV5-0701 1.9 88
A602 MO7 SV5-0702 1.9 38
A602 MO7 SV5-0901 12 70
A602 MO7 SV5-1001 12 130
A602 MO7 SV35-1201 3 170
A602 MO7 SV5-1202 3 170
A602 MO7 SV5-1401 1.9 150
A602 MO7 SV5-1501 3 155
A602 MO7 SV35-1601 1.9 130
A602 MO7 SV35-1701 1.9 130
A602 MO7 SV5-2001 1.9 90
A602 MO7 SV5-2101 1.9 95
A602 MO7 SV-52201 1.9 100
A602 MO7 SV5-2202 1.9 60
A602 MO7 SV5-2701 12 80
A602 MO7 SV5-2702 14 80
A602 MO7 SV5-5001 1.9 130
A602 MO7 SV5-4610 20 05
A602 MO7 SV5-760-1 16 80
A602 MO7 SV5-760-2 16 30
A602 MO7 SV5-3901 1.9 70
A602 MO7 SV5-3701 1.9 70
A602 MO7 SV5-3702 1.9 70
A602 MO7 SV5-4601 30 80
A602 MO7 SV5-4604 20.2 30
A602 MO7 SV5-4605 20.2 30
A602 MO7 SV5-760-3 16 80
A602 MO7 SV5-760-4 16 80
A602 MO7 SV5-4602 19.8 80
A602 MO7 SV5-4603 27.5 80

BREC
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-1~ A404 Rz A602 BEKIARHE FH B E I
LEUNHE Fs2efil 2 DCS A404 BRKEARHE & BRI
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B : ' 201975730 2 & 12:00:040
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o
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m -598BA Y ¥R
o e dcdciedl .oz |
_Fl—_m PV
J:-r-sﬂnrtﬂ‘ |
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L, LEpcH
FFI-—-ST18B. FV
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BVFL-S97A_ PV
= ﬂ}‘?ﬂt ho ]

la. IHE |
IvFl—ﬁu—;E PV
P—597B Y & ]

SO8B. PV
SOBE % ¥
HE

2.8 ¢ A404 BEKRA R 108 4 5/30~8/22 H 48 FH &=(101617-95176)=06441 kg »
RARALL E#E% B 0.7908 Nm'/kg » BB E 108 4 5/30~8/22 H & K ¥4
k(K2R RO /N 3 2 =6441 /(85%24)*0.7908 =2.5 Nm’/hr
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LLUT W A2z DCS - A602 BRKIERRHE F & 5

-B052800.00

odooomesa

BALZE00.008 —

a4 B S e e S T . S S SR R =

HLGST] 1 NN 1 2. 00 00 = 1

2,808+ A602 BEKEARE 108 4 1~6 H {f F§ 2 =(868052.5-592233.13)= 275819.4
Nm’ > #5539 H 8 =275819.4/(181%24)=64.5 Nm'/hr °

A2-3



= A404 B A602 AKEFRIK fir LL 8 5 5 (5 K B 05 8

LU B By A404 $22Z DCS Bz M= 1 > 108 4F 10 H 17 H 11:00 B By /K &
30 (i By 46.2% » KBTI AL G S B K Y Y02 20 & (R WK B A LL %
913y 30.0% -

A9 986 3L 0N 68 R |

LIC-01 LI-01 INDICATING FLARE
MODE=ALT ALRM: NR

Si 100.0 HH

sL : 0.0 PH

gy = 46. 2% ot
SN »LL

VF — | I - . W U [ W Y - S T

2.LUN KTl Fs A602 ¥ = DCS Bz HIE= | > 108 4 10 H 17 H 10:30 B £ /K Ef
BRAL K 43.2%  KEHERU G RE > AN R L = RE R KEERML LLE

AR E Ry 30.0% -
&E: I ®

N
0 . 005 0 . D7
B Flases OSos L e Flamres

LIBI0ZA HME
| kY 43 . 0D

4
[LIB10218  FIEL]|
I =W Ty L0

m:lu:rn.l%

wra1nza

LAHiolA Tdl LIBIOIB it
i) 0.0 B 0.0

L
MVvHIOLER

WLISIONE £y 102 e d

NOEE= AT ALRM: NE

5H 10, 0 HE R

B 0.0 g - R

P = A3 0 a :

1L ] I =l - 1, 0 I
T .

A2-4



Mg~ A404 K A602 R4 A BER M E 2 K EE A B8 % 2 5 MR

1. A4 RIA B RAEZSTESHEG -+ = MBS RAETNEBEMLETR
E & > B FI2-1411 ~ FI12-6551 ~ FI2-8511 K FI2-8321 VU{RE 7 & =F 44 F1 » 3T —
ZDCSEZEERMEBAN T KN & EEFE R RREZE/LR K & Ad04
R4y A BER R E R WEE R 2 =(8.6+8.6+3.7+0)=20.9kg/hr=16.7 Nm'/hr -

o @ 4«5 B 40 B L& O b 2010/6/2 T & 11:58:00

FlL=1411.PY
8.0 BY-141 I'l2 purge
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1. A602 R4y A BRI & 2 5T &

,4,_ £ Hjj
T / /\\\

A —+ = REES AR BT BENE R

= [E 0 B FI6-8321 K FQ-5316 —{& ji & 5 42 A1 1Bk F16-5017 » ¥ — 2 DCS

BERERHAENT  HWAEBEEME > WHEERKEZELST K & A404 K4

ANERARE SR WEE R E=(40.4+67.8-0)=108.2kg/hr=86.5 Nm'/hr °

FQ-5316 Fl6-8321 Fl6-5017 A602 A602 FQ-5316 Fl6-8321 Fl6-5017 A602 A602
H EHNEF | EHNETY | EHNEET | EHNETEY | EHNETY o NS | EHNETY | BHNEES | EHNETY | EHNETS
" EkfEkehn) | EhBEkehn) | BkBEkeh) | SEAEKeh) |FAEN M) " RAEkeh) | EABkeh) | FABkehr) | FEABkehr) [FAENDM)

2019/4/1 220 674 0.0 89.4 715 2019517 234 68.2 0.0 91.6 732
2019/412 220 68.0 0.0 90.0 720 2019/5/18 24.8 68.0 0.0 92.8 742
2019/413 124.3 674 0.0 191.7 153.3 20195519 25.0 61.9 0.0 929 743
2019/4/4 220 61.6 0.0 89.6 716 20195020 25.3 67.5 0.0 92.8 T4.2
2019415 220 61.5 0.0 89.6 716 20195021 253 68.0 0.0 94.0 75.1
2019/4/6 220 67.5 0.0 89.6 716 2019/5/22 129.7 67.4 0.0 197.1 157.6
2019407 126.0 61.5 0.0 193.6 154.8 20195523 2.9 68.0 0.0 91.5 73.1
201948 220 68.1 0.0 90.2 721 20195024 21.8 67.6 0.0 89.4 715
2019/419 112.1 68.0 0.0 130.1 144.0 2019/5025 224 61.7 0.0 90.1 720
2019/4/10 223 674 0.0 89.7 717 2019/5/26 220 67.4 0.0 89.5 716
2019/4/11 2.9 61.1 0.0 90.6 724 201965121 237 67.5 0.0 91.2 729
2019/4/12 24 61.9 0.0 913 73.0 2019/5/28 112.8 61.6 0.0 1804 1443
2019/4/13 23.0 68.1 0.0 91.1 729 2019/5/29 23.1 67.7 0.0 90.8 72.6
2019/4/14 226 67.6 0.0 90.1 720 2019/5530 20.5 67.5 0. 88.0 704
2019/4/15 22.) 61.6 0.0 89.8 718 2019531 2.8 607.8 0.0 90.5 124
2019/4/16 220 67.6 0.0 89.7 717 2019/6/1 214 68.0 0.0 90.0 719
2019417 220 67.0 0.0 89.1 712 2019/6/2 23.8 67.9 0.0 91.7 733
2019/4/13 2.1 67.6 0.0 89.7 717 20196613 25.0 679 0.0 92.9 74.3
2019/4/19 2.6 61.8 0.0 903 722 2019/6/4 26.1 679 0.0 939 75.1
2019/4120 2.7 671.8 0.0 90.5 7.3 2019/6/5 262 66.8 0.0 93.0 144
2019/4121 228 67.6 0.0 90.4 7.3 2019/6/6 102.7 63.0 0.0 170.7 136.4
2019/422 84.5 61.5 0.0 1520 121.5 2019/6/7 26.2 68.0 0.0 94.8 75.8
2019/4123 233 61.5 0.0 90.8 72.6 2019/6/8 269 68.0 0.0 949 759
2019/4124 239 679 0.0 91.8 134 2019/619 284 68.1 0.0 96.5 712
2019/4125 23.5 67.8 0.0 914 73.0 2019/6/10 8.5 67.5 0.0 96.0 76.7
2019/4126 230 68.1 0.0 91.1 72.9 2019/6/11 210 68.2 0.0 95.2 761
20194127 228 68.1 0.0 90.9 7.1 2019/6/12 25.8 607.1 0.0 92.8 T4.2
2019/4128 20.8 68.0 0.0 88.9 710 2019/6/13 23.7 67.7 0.0 91.3 73.0
2019/4/29 19.4 67.9 0.0 874 69.9 2019/6/14 254 68.4 0.0 937 749
2019430 213 68.1 0.0 89.4 714 2019/6/15 113.5 67.5 0.0 181.0 144.7
2019/5/1 23.) 68.3 0.0 91.6 732 2019/6/16 233 68.0 0.0 91.3 73.0
2019512 23.1 613 0.0 90.4 7.3 2019/6/17 23.5 67.9 0.0 914 73.1
2019/53 220 68.1 0.0 90.1 720 2019/6/18 110.0 67.9 0.0 1779 142.2
2019/5/4 23.5 613 0.0 90.8 72.6 2019/6/19 210 68.1 0.0 95.1 76.0
201955 204 68.0 0.0 88.4 70.6 2019/6/20 8.3 63.1 0.0 9.5 711
2019/5/6 220 679 0.0 89.9 719 2019/6/21 98.8 67.7 0.0 166.5 133.1
2019551 220 66.7 0.0 88.8 710 2019/6/22 20.1 68.4 0.0 97.5 719
201958 220 613 0.0 89.3 714 2019/6/23 28.8 607.7 0.0 9.5 711
2019509 220 613 0.0 89.4 114 2019/6/24 122.1 68.4 0.0 190.5 1523
2019/5/10 226 67.8 0.0 90.4 722 201906125 110.5 61.7 0.0 178.2 142.5
2019/5/11 20.8 613 0.0 88.1 704 2019/6126 143.3 673 0.0 210.6 168.4
2019/5/12 18.3 61.6 0.0 86.4 69.0 2019/6127 139.6 61.5 0.0 207.1 165.5
2019513 19.6 61.1 0.0 873 69.8 2019/6/28 152.1 674 0.0 219.5 175.5
2019/5/14 19.7 67.5 0.0 872 69.7 2019/6/29 4.4 68.0 0.0 92.4 738
2019/5/15 23.2 68.0 0.0 91.3 730 201966530 1427 61.1 0.0 2104 168.2
2019/5/16 24.0 6713 0.0 91.3 73.0 EoBYY 40.4 67.8 0.0 108.2 86.5
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ffiifE= ~ KR EEREERLL SR
LEUN IR Ry R s T &k

Iﬁ; Technical Proposal
: P.27237/132 Rov.0

| 3. TECHNICAL DATA |

[ 3.1, TECHNICAL DATA ENCLOSED GROUND FLARE |
1, Site Data
2 Ambient Pressure 1.016 bara | Solar Radiation Excluded
3. Ambient temperature =20/ +35°C | Wind Spead for NIA
4. Ambient Rel. Humidity 18/90% | Rad. Caleulation
5. Design Wind Speed for 30 mi Selsmicity A
B. structure
7. Process dafa
8. Fluid BDOB AALS
9. |Case 1 2 ]
10. | Frequency Emearg. Future
11. | Flow rate ka'h 22 950 87,3586
12. | Gas Temparatura " 40 J8.82
13. | Molecular Weight 10.93 2,80
14. [ L.HW. kcalfkg 5903 5,658
15. | Cp/Cwv Ratio 71.40 289
16. | Sonic Velogity mi's 575 1,107
17. | Flare header diameter inch TBA TBA
18. | Mach Ne. in the header
15. | Gas Velocity in header my's
20. | Pressure Drop mmwC < 1,000 700
21, | Gas Pressure mmiAiC 1,000 1,000
22, | Comb. chamber height m 30
23, | Comb. chamber dia. m 12
24, | Mumber of slages 2 4
25. | Q.ty of burners 0.4 th 15
26. | Qu.ty of burners 1 th 23 a2
27. | Flame Lib. 0.4 th MW 3
28. | Flame Length (max.) m 4
29, | Flame Liberation 1 th ) &
30, | Flame Length (max.) m g
31. | Pilat quantity 4 &
32. | Burner Design Temp. i 850 850
33. | Bumner Design kglem'g 3.5 35 |

34. %@&fg@pﬂw - ~Y5.100% |
35.[ | Smokeless Flowrate ~ | kgh | 22950 [ 97,356 ) |

g_‘;{_ Steam for smokeless, | kah | 2205 |, 29.750 {

38
30.
40,
41,

For equipment data see attachment

DEREH ¢ R R E R RIS A602 & B M06(BDO6) K MO7T(AALS)#LZ > &
4 %,u\ﬁF%Tﬁ£%(22950+97356) 120306 kg/h(2 8 EFF 35%1) >
W B 7505 B 5 (2295+29750)=32045 kg/h(2 18 EH£F 36 %) » HERE
FEREEEIL=2066% -
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BRI ~ A602 ZEAE IR B Mk R B R R B EHELa
1. LATKHIP’;P’“%J@ DCS & /EJEE

258089 1 A602 108 = 5 H 13 HIR E712 S RELIEETEEMFEGEE D)ERHERSE
PEH o DA EAR 2 R B =(41778.4-41774.5)= 3.9 lif=3,900 kg » # B4 /]\
S 45 F 8 =3,900/24=162.5 ke/hr » & HEER & & 17,661ke - BE R F 1 %
% 1.495ke/m3 > Z R BEE S E B (%)=3,900/(17,661/1.495)=33.01%
A4-1



AT~ A404 e AGO2RAM A B SR

1. A40AREN A BE RO = 2 R RS i =L

= A/ RN

s AT PR A% Jit =R A (Nm /hr)

V2-141 RO2-1411 10
100l& VG Header R0O2-1559 10
V2-155 RO2-1572 10
R2-201 RO2-2011 100
T2-301 RO2-3012 10
R2-405A/B RO2-4051 10
R2-407 RO2-4071 10
R2-408 RO2-4081 10
6001 VG Header RO2-6539 10
V2-655 RO2-6572 10
V2-851 RO2-8512 10

AQO4RIN A B R B 2 KB R ig R B 5 ET 200

2A6025EZPH/\V SR B 2 KB R A

s AT PR 4Roie F B Nm/hr)

Vo6-141 RO6-1411 10
100l& VG Header RO6-1559 10
V6-155 RO6-1572 10
R6-201 RO6-2011 100
T6-301 RO6-3012 10
R6-405A/B RO6-4051 10
R6-407 RO6-4071 10
R6-408 RO6-4081 10
600l& VG Header R0O6-6539 10
V6-655 RO6-6572 10
V6-851 RO6-8512 10
N4 Headerf£% RO-5355 20
N4 Headerf£% RO-5356 20
N4 Headerf£% RO-5357 20
N4 Headerf£% RO-5357A 20
N4 Headerf£% RO-5358 20

AGO2ARIN A B SRR B R RA R = o 300
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00001040 O 0O 0O A602

MO6EUFE104FE1 H1H~6 H0HEFHERE MO732104FE1 H1H~6H30HEFHERE
F A H BERZEEHEm) i A H BEREEHEm)

2015 1 1 5694.76 2015 1 1 2765.09
2015 1 2 5989.27 2015 1 2 2593.18
2015 1 3 6690.88 2015 1 3 3076.68
2015 1 4 6038.03 2015 1 4 2675.47
2015 1 5 16357.66 2015 1 5 6115.71
2015 1 6 9397.09 2015 1 6 3416.54
2015 1 7 8077.21 2015 1 7 2977.87
2015 1 8 8899.4 2015 1 8 4000.29
2015 1 9 7291.21 2015 1 9 3132.8
2015 1 10 7031.46 2015 1 10 2873.04
2015 1 11 7924 .54 2015 1 11 3627.24
2015 1 12 7515.85 2015 1 12 3926.17
2015 1 13 7710.98 2015 1 13 2716.49
2015 1 14 8137.59 2015 1 14 3029.92
2015 1 15 7316.38 2015 1 15 2960.39
2015 1 16 7344.79 2015 1 16 2634.02
2015 1 17 7422.26 2015 1 17 3396.35
2015 1 18 7242.18 2015 1 18 2756.35
2015 1 19 7192.18 2015 1 19 2008.8
2015 1 20 73471 2015 1 20 2185.59
2015 1 21 7312.29 2015 1 21 3100.27
2015 1 22 7344.68 2015 1 22 3210.8
2015 1 23 14889.91 2015 1 23 5937.2
2015 1 24 25388.5 2015 1 24 9807.35
2015 1 25 27133.98 2015 1 25 8874.61
2015 1 26 29055.71 2015 1 26 7899.77
2015 1 27 25535.75 2015 1 27 7937.44
2015 1 28 31910.33 2015 1 28 7551

2015 1 29 31766.71 2015 1 29 8217.43
2015 1 30 31984.34 2015 1 30 8639.14
2015 1 31 37356.78 2015 1 31 8650.41
2015 2 1 22276.77 2015 2 1 7281.17
2015 2 2 6833.6 2015 2 2 3408.33
2015 2 3 5205.42 2015 2 3 3052.97
2015 2 4 5013.17 2015 2 4 2685.74
2015 2 5 4269.34 2015 2 5 2208.1
2015 2 6 3343.67 2015 2 6 1314.04
2015 2 7 3381.51 2015 2 7 1503.3
2015 2 8 3280.87 2015 2 8 1425.78
2015 2 9 3201.57 2015 2 9 1285.91
2015 2 10 3288.22 2015 2 10 1701.9
2015 2 11 3580.9 2015 2 11 2093.69
2015 2 12 3673.21 2015 2 12 2022.04
2015 2 13 3312.78 2015 2 13 1924.16
2015 2 14 19586.85 2015 2 14 5830.37
2015 2 15 3489.53 2015 2 15 1837.08
2015 2 16 4080.08 2015 2 16 2327.96
2015 2 17 6311.12 2015 2 17 1744.04
2015 2 18 3108.58 2015 2 18 2337.47
2015 2 19 20288.82 2015 2 19 9519.77
2015 2 20 5702.42 2015 2 20 4281

2015 2 21 2652.86 2015 2 21 942.86
2015 2 22 2676.55 2015 2 22 1868.65
2015 2 23 2783.95 2015 2 23 2079.19
2015 2 24 2655.1 2015 2 24 1862.38
2015 2 25 2590.08 2015 2 25 1447.13
2015 2 26 2994.49 2015 2 26 2214.48
2015 2 27 2593.03 2015 2 27 1624.53
2015 2 28 2556.75 2015 2 28 1436.39

A60 1



40118
文字方塊
附件六、104年上半年A602廢氣累計值


2015 3 1 2846.48 2015 3 1 1892.63
2015 3 2 2981.28 2015 3 2 1132.77
2015 3 3 3084.99 2015 3 3 175722
2015 3 4 33194 2015 3 4 1295.39
2015 3 5 3359.69 2015 3 5 1969.63
2015 3 6 3343.81 2015 3 6 1600.32
2015 3 7 3353.09 2015 3 7 1914.72
2015 3 8 3758.08 2015 3 8 2561.44
2015 3 9 3392.12 2015 3 9 2835.12
2015 3 10 3267.26 2015 3 10 2256.55
2015 3 11 344541 2015 3 11 2227.66
2015 3 12 3291.75 2015 3 12 2352.73
2015 3 13 32704 2015 3 13 2779.75
2015 3 14 3148.14 2015 3 14 2416.86
2015 3 15 3181.83 2015 3 15 2379.32
2015 3 16 3047.07 2015 3 16 2069.66
2015 3 17 3178.22 2015 3 17 2274.03
2015 3 18 3191.37 2015 3 18 2510.04
2015 3 19 3305.13 2015 3 19 2736.63
2015 3 20 3198.32 2015 3 20 2144.08
2015 3 21 3254.08 2015 3 21 2199.41
2015 3 22 3148.18 2015 3 22 1941.92
2015 3 23 0502.31 2015 3 23 2360.53
2015 3 24 8140.12 2015 3 24 1790.34
2015 3 25 7817.37 2015 3 25 1852.33
2015 3 26 7615.79 2015 3 26 1997.16
2015 3 27 7696.24 2015 3 27 1839.03
2015 3 28 7870.6 2015 3 28 1837.3
2015 3 29 7390.05 2015 3 29 1852.78
2015 3 30 7667.21 2015 3 30 1799.09
2015 3 31 7357.77 2015 3 31 1931.81
2015 4 1 6955.12 2015 4 1 1898.18
2015 4 2 7665.83 2015 4 2 1962.09
2015 4 3 7262.78 2015 4 3 1947.47
2015 4 4 7272.2 2015 4 4 1845.64
2015 4 S 7216.84 2015 4 5 2047.52
2015 4 6 7072.15 2015 4 6 1942.38
2015 4 7 7508.94 2015 4 7 2093.52
2015 4 8 7499.48 2015 4 8 1993.34
2015 4 9 7464.94 2015 4 9 2314.15
2015 4 10 7516.04 2015 4 10 2232.96
2015 4 11 4522.3 2015 4 11 13514
2015 4 12 1169.08 2015 4 12 418.34
2015 4 13 805.32 2015 4 13 460.78
2015 4 14 1523.7 2015 4 14 1534.58
2015 4 15 2671.73 2015 4 15 2278.94
2015 4 16 7481.99 2015 4 16 2013.96
2015 4 17 5026.87 2015 4 17 2231.63
2015 4 18 1945.46 2015 4 18 2837.46
2015 4 19 2018.32 2015 4 19 2927.18
2015 4 20 1760.14 2015 4 20 3104.46
2015 4 21 1988.82 2015 4 21 2170.84
2015 4 22 2314.49 2015 4 22 2902.01
2015 4 23 2093.57 2015 4 23 2753.18
2015 4 24 2128.06 2015 4 24 3124.13
2015 4 25 2098.04 2015 4 25 2723.38
2015 4 26 2265.7 2015 4 26 2988.65
2015 4 27 1988.33 2015 4 27 2045.03
2015 4 28 1925.36 2015 4 28 2973.58
2015 4 29 2011.31 2015 4 29 3410.38
2015 4 30 1873.89 2015 4 30 3715.64
2015 5 1 1960.92 2015 5 1 2603.9

Ae60 2




2015 5 2 1925.06 2015 5 2 2353.6
2015 5 3 1907.56 2015 5 3 2926.77
2015 5 4 2459.2 2015 5 4 2681.29
2015 5 5 3103.46 2015 5 5 2441.83
2015 5 6 3179.55 2015 5 6 2299.54
2015 5 7 311274 2015 5 7 2485.99
2015 5 8 3164.45 2015 5 8 2523.16
2015 5 9 3283.34 2015 5 9 274871
2015 5 10 30764 2015 5 10 2756.7
2015 5 11 3140.02 2015 5 11 3571.09
2015 5 12 3140.72 2015 5 12 3268.64
2015 5 13 3335.59 2015 5 13 1829.69
2015 5 14 3505.01 2015 5 14 2260.29
2015 5 15 3414.44 2015 5 15 2346.88
2015 5 16 3458.98 2015 5 16 2628.63
2015 5 17 3704.34 2015 5 17 2885.98
2015 5 18 3302.17 2015 5 18 3414.58
2015 5 19 3392.53 2015 5 19 3439.06
2015 5 20 3167.17 2015 5 20 2443.25
2015 5 21 3182.67 2015 5 21 2191.59
2015 5 22 3249.24 2015 5 22 2810.56
2015 5 23 31771.01 2015 5 23 2096.3
2015 5 24 3178.49 2015 5 24 1953.8
2015 5 25 3195.74 2015 5 25 1763.71
2015 5 26 3143.03 2015 5 26 1753.67
2015 5 27 3934.61 2015 5 27 5839.73
2015 5 28 441581 2015 5 28 4187.27
2015 5 29 4228.17 2015 5 29 5194.7
2015 5 30 4955.39 2015 5 30 4954.78
2015 5 31 4336.91 2015 5 31 4263.22
2015 6 1 3055.98 2015 6 1 4265.67
2015 6 2 2289.34 2015 6 2 495347
2015 6 3 3274.66 2015 6 3 6005.16
2015 6 4 1984.04 2015 6 4 5041.86
2015 6 5 2693.51 2015 6 5 5265.48
2015 6 6 1418.68 2015 6 6 4298.04
2015 6 7 3124.52 2015 6 7 5003.3
2015 6 8 2576.97 2015 6 8 5621.54
2015 6 9 3332.39 2015 6 9 5558.95
2015 6 10 2334.73 2015 6 10 5251.01
2015 6 11 2230.56 2015 6 11 5489.12
2015 6 12 2028.57 2015 6 12 5391.52
2015 6 13 2113.98 2015 6 13 5503.43
2015 6 14 1964.75 2015 6 14 5101.53
2015 6 15 6122.16 2015 6 15 5782.94
2015 6 16 2130.32 2015 6 16 5107.12
2015 6 17 2232.54 2015 6 17 4804.17
2015 6 18 2132.39 2015 6 18 5143.01
2015 6 19 2394.29 2015 6 19 4759.26
2015 6 20 2279.89 2015 6 20 4556.33
2015 6 21 2594.33 2015 6 21 4549.23
2015 6 22 1756.59 2015 6 22 4639.12
2015 6 23 31839 2015 6 23 3883.95
2015 6 24 38606.64 2015 6 24 4866.52
2015 6 25 2069.39 2015 6 25 4319.11
2015 6 26 2280.64 2015 6 26 4646.74
2015 6 27 2490.01 2015 6 27 4690.11
2015 6 28 2025.21 2015 6 28 4681

2015 6 29 2171.35 2015 6 29 4319.33
2015 6 30 1943.63 2015 6 30 5129.15

1021340.68 589206.97

AGO2JEE GRS 1044E 1 H 1 H ~67 30 H BE R E=1021341+589207=1610548m”
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40118
文字方塊
附件七、廢氣燃燒塔進廢氣硫化物含量分析


B/~ 20194FEFLARERREE 73 réC 8%

MOAEL GRS ( 2019/5/1~5/2  MOABURE 5% A= B PR e )

2019/5/1 58.86| 0.6144]11.01221| 5.3245( 23.1179 0.2297 0.5382 0.03798 0.09083 0.00958| 2.07E-05 0.1125 0.0062898 0.03348| 0.01241
2019/5/2 47.3158| 1.2027| 4.8735 0 46.475 0.0034 0.0225 0.1071 0 0 0 0 0 0 0
1 53.088 0.909 7.943 2.662 34.796 0.117 0.280 0.073 0.045 0.005 0.000 0.056 0.003 0.017 0.006
MO4RIE—( 2019/2/27k:2019/5/13 ET12EALSIENE50E)
2019/2/27 72.8064| 4.2748|13.81161| 6.2307 0.0216 0.4625 1.5196 0.3283 0.3467 0.02388| 2.13E-03 0.02641 0.02253 0.09172| 0.03112
2019/5/13 25.6 1.5 48.0674| 12.577 7.72 0.463 1.8374 1.782 0.28 0.025 0.0001 0.0206 0.0141 0.0927] 0.0207
1 49.203 2.887| 30.940 9.404 3.871 0.463 1.679 1.055 0.313 0.024 0.001 0.024 0.018 0.092 0.026
MOAHIE—( 2019/4/20~4/21 MOAEIFEHRIE)
201974720 51.7474| 0.7465]35.28583 0 11.994 0.0163 0.2013 0.0037 0.001164 0 2.31E-05] 0.0007979 0.002387| 0.0005946 0
2019/4/21 56.772 2.023| 11.2959 0 29.844 0.0051 0.0122 0.0108 0.00289 0 0.00006 0.0206 0.00405 0.0094 0
SEy 54.260 1.385] 23.291 0.000 20.919 0.011 0.107 0.007 0.002 0.000 0.000 0.011 0.003 0.005 0.000




Stream No. 11 12 13(8+11) 14 (8+12) 15
Source BDO6 PC Vent (K& %) BDO2 PC Vent (K& %) BDO6 (&%) + BDO6 (R &%) BDO2 (&%) + BDO2 (F &%) PTG1
Motoring & Interlock System No No No No No
Flow Rate kgl  g-mole/h mole% kgl  g-mole/h mole% kg/h  g-mole/h mole% kg/h  g-mole/h mole% kg/h  g-mole/h mole%
Original Inerting Original | Inerting Original | Inerting Original | Inerting Original | Inerting
1) 02 M.W. 32.0 7.49 | 234.06 0.27 0.27 749 | 234.06 0.27 0.27 476 | 148.80 6.97 2.98
2-1) N2 , Original M.W. 28.0| 80.29  2,867.46 3.65 3.65 80.29 2,867.50 3.65 3.65| 179.87 642389 7.43 7.43/| 179.87 642393 7.43 7.43 5559 = 1,985.30  93.02 39.77
2-2) N2 , Inerting M.W. 28.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 80.00 |2,857.14 57.24
3) Co2 M.w. 440| 17.06 387.77 0.49 0.49 17.06  387.73 0.49 0.49 17.06 =~ 387.77 0.45 0.45 17.06  387.73 0.45 0.45
4) H2 MW. 20| 93.99 | 46,994.00 59.81 59.81 93.99  46,995.00  59.81 59.81 | 101.27 | 50,634.00 58.56 58.56(| 101.27 5063500  58.56 58.56 0.00 0.00 0.00
5) CO MW. 280 604.73 21,597.46 27.49 27.49 | 604.73 2159750  27.49 27.49 | 604.73 2159746  24.98 24.98/| 604.73 2159750  24.98 24.98
6.) CH4 M.w. 16.0| 67.48 4,217.36 5.37 5.37 67.48 4,217.50 5.37 5.37 67.48 | 4217.36 4.88 4.88 67.48 4,217.50 4.88 4.88
7) CH40 Methanol M.w. 32.0| 27.86 870.62 1.11 1.11 27.86  870.63 1.11 1.11 40.71 127218 1.47 1.47 40.71 1,272.19 1.47 1.47 0.00 0.00 0.00
8) C2H4 M.W. 28.0
9) C2H402  Methyl Formate m.w. 60.0 6.70  111.67 0.14 0.14 6.70 | 111.75 0.14 0.14 6.70 | 111.67 0.13 0.13 6.70 | 111.75 0.13 0.13
10.) C2H6 M.w. 30.0
11.) C2H6O Dimethyl Ether M.w. 46.0| 70.25 1,527.15 1.94 1.94 70.25 1,527.15 1.94 1.94 70.25 1,527.15 1.77 1.77 70.25 1,527.15 1.77 1.77
12.) C3H6 Propylene M.W. 42.0
13.) C3H8 M.W. 44.0 0.00 0.00 0.00 0.00
14.) C4H6 1,2-Butadiene  M.W. 54.0 0.00 0.00 0.00 0.00
15.) C4H8O Tetrahydrofuran M.W.  72.0 4.40 61.11 0.07 0.07 4.40 61.11 0.07 0.07 0.01 0.14 0.01 0.00
16.) M.W.
17.) M.W.
18.) M.W.
19.) M.W.
20.) M.W.
Total 968.35 7857349 100.00  100.00 | 968.36 | 78,574.76 | 100.00 100.00 [1,099.95  86,466.65  100.00 100.00/[1,099.96 | 86,467.92  100.00 100.00 | | 140.36 = 4,991.38 | 100.00 100.00
LEL mole% 4.8 4.8 2.0
UEL mole% 53.2 52.9 11.8
LOC mole% 5.0 5.0 5.0 5.0 10.0
Original (Note 1) SeEtAEAE HRE HE RETAEAE HRE HE AR FTRE HE RETAEAE FREE HE SEtAAE FTREE HE
Fuel [4.)~20)] mole% 0.0 95.9 oK 0.0 95.9 oK 1.2 91.9 oK 1.2 91.9 oK 0.5 0.01 oK
Oxygen mole% 3.0 0.0 OK 3.0 0.0 OK 3.0 0.3 OK 3.0 0.3 OK 6.5 6.97 X
Inert [2-1.)+3)] mole% 4.1 4.1 7.9 7.9 93.0
Inerting (Note 1)
Fuel [4.)~20.)] mole%
Oxygen mole%
Inert [2-1.)~3)] mole%
H%E OK OK OK oK OK
Remark
g iz v RN R TER AT §OERERE
1.) Oxygen Concentration > fE ]
A.) LOC < 5% , Oxygen Concentration = 40% LOC
B.) LOC = 5% , Oxygen Concentration =60% LOC
or 2.) Fuel Concentration > fE ]
Fuel = 25% LEL
Book3_Rev 0_20130522.xls 3/4 2013/10/10
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JZCO. S.0.No./JZAP Job No.: 935002 / 99FSS2179

OPERATION AND
MAINTENANCE MANUAL
FOR
EEF-U-18 Flare with Airrestor

and EEP-210 Pilots

LOCATION: TAIWAN

WARNING

¢ Do not attempt to operate or maintain the equipment covered in these instructions without
first familiarizing yourself with these operating instructions! Improper operation of the
equipment may result in injury to persons or damage to equipment.

Prepared for: Prepared by:

John Zink Asia-Pacific
Purchasing Co. : Yaw Li Co., Ltd. 7" Floor, KSS Gotanda Bldg.
End User Co. : Dairen Chemical Co., Ltd. 21-8, Nishigotanda, Shinagawaku
Purchase Order No. : TF105034 Tokyo, Japan

Shop Order No. :
01-FS2303 (Tulsa 943364)

For assistance contact John Zink Asia-Pacific, Japan as follows:
Service & Spare Parts . +81-3-5435-8551 Fax : +81-3-3491-3584

Request field service and spare parts during our normal office hours from 9:30 a.m. to 6:00 p.m. (Japan).
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SAFETY SUMMARY

The following are general safety precautions for the operation and maintenance of the flare.
Instructions contained in this Operating and Maintenance Manual are an addition to and do
not replace the operating company's and owner's existing operating procedures and policies
with regards to standard safety precautions for flare operation and maintenance.

WARNING

¢ High voltages capable of causing death are used with this equipment. Use extreme
caution when servicing the control rack. Any circuit on which work is being performed
should be de-energized and the switch should be locked open. Ground the control rack
with an adequate grounding rod or field prior to turning on the power.

¢ Flares are capable of producing extremely high thermal radiation levels in close proximity
to the flame. Personnel exposed to such radiation levels may suffer severe burns.
Equipment located near the flame must be designed for high temperatures. Contact John
Zink Company before placing either personnel or equipment in an area where potential
radiation levels are unknown or where radiation levels may exceed safety limits.

¢ Flare systems may contain or produce toxic gases. Appropriate safety precautions must
be taken whenever personnel may be exposed to flare gases. In particular, exposure may
occur during close inspection of the flare tip or pilots and during removal or maintenance
of equipment attached to the flare header.

A100 3
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I. GENERAL INFORMATION & EQUIPMENT DESCRIPTION

General Information

Flare Tip : EEF-U-18 with 2 pilots

Pilot Style b EEP-210 burning natural gas

Ignition Device : »Auto/Manual FFG (modified by Customer)
Purge Reduction Device : AR-18 Airrestor

Purge Rate : 7.0 Nm*/Hr

The flare tip is mounted on a self supported stack riser to provide an overall height of 20.0 m.

An integral combination drum is located in the base of the Flare Stack.

WARNING

¢ 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.

DESIGN PROCESS DATA

PROCESS SPECIFICATIONS I

Waste Gas Composition (mol%)
WASTE GAS COMPONENTS CASE-A CASE-B

(EXISTING PLANT) (NEW PLANT)
METHANE 3.18 3.18
CO2 + H20 0.54 0.54
HYDROGEN 64.19 64.19
CARBON MONOXIDE 32.09 32.09

MAX. GAS TEMP. (DEG C) 90 Ambient

MOLE WEIGHT 11.11 11.11
FLOW RATE (KG/HR) 4590 15606

AVAIL. PRESSURE (KG/CM2) 0.1 0.1

NOTE : Case-A and Case-B waste gas shall not come simultaneously.

A1005




JOHN ZINK FLARE PAGE 6 OF 21
JZCO. S.0.No./IZAP Job No.: 935002 / 99FSS2179

»*D101

EEF-U-18 Utility Flare

The utility style flare is an unassisted flare tip to be used with gases, which are innately
smokeless or for reliefs where smoking is not a concern. This may be due to location or that
the size of the release precludes smoke control.

The EEF-U-18 is equipped with 2 continuous burning pilots.

The flare tip is equipped with a 310/309 stainless windshield. It is a sacrificial element to
minimize wind pulldown of the flame, coming in contact with the flare barrel.

AR-18 Airrestor

The AR-18 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. Minimum purge rate is 7.0 NM>/Hr. Refer to Section II,
"Safety in Flare Operation and Purging" for more details.

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 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. Liquids can cause pilot
failure by momentarily blocking the restriction orifice at the pilot.

Fuel Supply Pressure Fuel Consumption Remarks
LPG 0.7 BARG (10 PSIG) 0.5 NM*/Hr (per pilot)
NOTE

The standard pilot is subject to flash back at hydrogen
contents above 30% by volume.

A100 6
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Combination Drum
Combination drum consists of integrated KO Drum section and Water Seal Drum Section.

Knock-Out Drum Section
The KO Drum section is a 2,150 mm ID x 2,830 mm T/T vessel with a 18” N.D. tangential

inlet and a 20” N.D. vertical top outlet. Specially designed to remove mist and particles from
the flare gases, by cyclone effect.

Water Seal Drum Secti

The Water Seal Drum section is a 2,150 mm ID x 1,986 mm T/T vessel with a 20”bottom
inlet and a 30” N.D. vertical top outlet. Specially designed individual internals below the
liquid level suppress pulsation which otherwise could be caused by liquid movement inside
the vessel. -

The Water Seal Drum serves a number of important purposes. First, the submersion of the
inlet pipe creates a positive barrier to air infiltration into the flare header. Second, the use of
a non-volatile seal fluid creates an effective barrier to burnback and/or flashback from the tip.
Specially designed flame-arresting internals can greatly improve the effectiveness of the
flame barrier. Third, by injecting a continuous stream of purge gas into the main flare header
the header pressure is maintained at a positive level at all times. This ensures that any leaks
in the flare header will leak gas out rather than allowing air to be drawn in.

Auto-Manual Flame Front Generator

The Automatic-Manual Flame Front Generator (AMFFG) is an ignitor 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
pilot(s). In the rare event of a pilot failure, a temperature switch will provide a visual/audible
alarm. In the automatic mode, the AMFFG can perform a re-ignition of the failed pilot
automatically.

A100 7
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II. SAFETY IN FLARE OPERATION AND PURGING

General Comments
Flares can pose one of the most serious safety hazards to the facility if improperly operated.
The potential exists for an explosion or detonation to occur in your flare system.

Three elements are required before such an explosion or detonation will occur. There must
be a source of fuel, a source of ignition, and oxygen. Two of these elements, fuel (waste gas)
and a source of ignition (pilots), are always present in a flare system. The safety of the
system is totally dependent upon the prevention of air infiltration into the flare. The most -
effective method for the prevention of air infiltration is the introduction of a purge gas. As
energy costs have risen, more attention has been given to the cost of these purge gases. At the
same time, efforts have increased to reduce or eliminate relief valve leakage. The net result
was to reduce purge gas requirements which in turn have produced a significant reduction in
the normal flow to the flare. ‘

If oxygen is present in a flare system, there is a danger of an explosion if the flare pilot(s) are
ignited before a purge has been conducted from the beginning of the flare gas system all the
way to the flare tip. A volume of non-condensable gas equal to ten (10) or more times the
volume of the flare system must be used in order to insure low or zero oxygen levels. The
flare system includes all the piping from the relief valves to the flare stack and up to the exit
of the flare at the burning point.

In the case of a "hot gas” relief, it is necessary to provide a quantity of purge gas which is
equal to twice the anticipated shrinkage rate. This is required due to the cooling of the gas
volume in the flare system.

Suitable Purge Gases

A suitable purge gas for the flare system is any gas or mixture of gases which a) cannot reach
a dew point at any condition of ambient temperature normal to the job site, b) which cannot
self-detonate, and ¢) which does not contain oxygen. If the average molecular weight of the
flared gases exceeds 30, there should be a calculation of the dew point potential for the flared
gases. The volume of the flared gas which can go to dew point should be added to the
volume required for a calculated flare tip velocity.

Since a dew point can occur readily during the cold season, it is suggested that the extra purge
gas volume be on temperature control for atmospheric temperature and also for admission
only when a low temperature can cause a dew point situation to exist. This will save purge
gas volume which can be quite expensive.

Suitable purge gases are natural gas, propane, nitrogen, inert gas, carbon dioxide or butane.
Steam as a purge gas is not recommended for two reasons. The first is that the steam is
initially at an elevated temperature and the steam content of the flare will shrink as the steam
cools and condenses. This will allow air to draw back into the flare system. The second is
that as the steam condenses, water will be left in the flare system to partially block the system,
create a freezing hazard at low temperatures, and by its "wetting" action, encourage
accelerated corrosion.
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Admission Point for the Purge Gas

In all cases, the purge gas must enter the flare system immediately downstream of the first
relief valve so that the purge gas will "sweep" the entire system. If there is more than one
header feeding into the flare duct, each header should be purged or there must be an entry of
gas to each header which enters the system. :

The pilots should be ignited only after the system has been purged as recommended and
preferably as the purge gas is still being admitted. If the purge gas is combustible, the
burning of the purge gas at the flare will be proof of pilot ignition.

Alarm for Purge Failure

It is recommended that there be a pressure switch immediately upstream of the orifice which
regulates the purge volume so that an alarm will sound if the purge gas pressure at that point
falls below a set level. The pressure setting should correspond to the minimum purge rate
required by the flare system. Upstream of the orifice and pressure switch, it is further
recommended that the purge gas pass through a strainer in which the mesh openings are not
more than one-quarter of the diameter of the limiting orifice.

WARNING

¢ Failure to provide a purge flow adequate to prevent air ingress or failure to limit oxygen
entering the flare system can create an explosion potential. Confirm that the flare system
is essentially oxygen-free prior to pilot ignition.

Minimum Purge Gas Rate

This flare system requires a minimum continuous purge gas flow of 7.0 NM>/Hr.

Initial purging of the flare system may require a substantially higher flow rate to establish the
oxygen-free condition.
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III. PRE-STARTUP CHECK LIST

Before starting up the flare, checks should be made of the following items:

1. Verify that all flare components are installed in accordance with applicable drawings.
2. Verify that all electrical devices are connected to the proper power sources.

3. Make sure that the thermocouple extension wire used is adequate for the radiation
load and is proper for the thermocouple used. (JZ supply wire shall be used.)

NOTE

Cross connecting the red and yellow wires anywhere in
the circuit will nullify the thermocouple output.

4. All system lines should be dry and free of dirt and foreign material. This should be
done prior to connecting pilot gas lines at the pilots. Pilot gas lines should be
confirmed as free and dry by removing the mixer spud and strainer screen and
blowing with clean dry air. Reinstall spud and screen when clear flow is confirmed.

5. Check that all drain and vent valves are closed and that all drain and vent plugs are
tightly secured. A drain plug or valve is required at each low point in each pilot
ignition line.

6.  All manual valves in the pilot gas and waste gas systems should be closed.

7. Check that all instruments are properly calibrated. Check that all setpoints are
properly adjusted.

8. The pilot ignition lines must be dry and unobstructed so that the flame front is not
quenched or blocked.

9. Confirm that all loop seals are sealed by adding an appropriate fluid to the seal leg.

10.  Check that all purge gas injection points are connected and ready for use.

Knock-Out Drum Checklist

1. Check that any connections are tightly secured.
Visually inspect all pressure containing connections.

2. Check that drain valve is tightly closed and block valves for level gauge are opened.
3. For ease of checking during operation, mark the HLL on the level gauge.

4. Verify set point for level high alarm.
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Liquid Seal Drum Checklist

1. Check that any connections are tightly secured.
Visually inspect all pressure containing connections.

2. Check that drain valve is tightly closed and block valves for level gauge are opened. .

3. Fill drum to the normal liquid level (NLL). For ease of checking during startup, mark
the NLL on the level gauge.

4.  Verify set points for level control.
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IV. OPERATING INSTRUCTIONS

Utility Flare

Start-Up and Operation: ,
1. Prepare the system for startup per Section III, "Pre-Startup Checklist".

2. Purge the system in accordance with the Section II "Safety in Flare Operation and
Purging". A continuous purge gas rate of (113 SCFH) should be used.

3. Light the pilots per Section V "Pilot Lighting Procedure”.

4. The flare is now ready to receive waste gas.

Shutdown:

1.  Shutdown the waste gas flow.

2. Extinguish the pilots by closing the pilot fuel gas block valve.
3. Shutdown the purge gas flow.

4. Close all hand valves.

5. Close all utility gas supply systems.

Airrestor

The purpose of the Airrestor is to reduce the amount of purge gas required to protect the
equipment. Under certain wind conditions or certain flaring conditions it may be necessary to
increase the purge rate temporarily. The purge rate should be increased whenever there is
evidence of burnback in the stack. Burnback can be identified by damage to stack paint
below the flare tip or by a red glow at night.

The minimum purge rate for this Airrestor is 3.2 Nm3/H (113 SCFH).

WARNING

If the Airrestor is not purged continuously, the Airrestor will not function properly and may
allow air to enter the flare stack. This may cause an internal explosion in the flare system.
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Knock-Out Drum
1. Prepare the knock-out drum for startup per Section III, "Knock-Out Drum Pre-Startup

Checklist".
Liquid Seal Drum
1. Prepare the water seal drum for startup per Section III, "Water Seal Drum Pre-Startup
Checklist". ~

2. When the water seal is in operation, maintain the liquid level at the normal liquid level
(NLL), as below.

2.1 Establish a control set point (LSH) slightly below the NLL. When liquid level rises
above this level, stop injection of seal fluid by LV-01.
Recommended LSH = NLL - 10 mm

2.2 Establish a control set point (I.SL) slightly below the LSH. When liquid level falls
below this level, inject seal fluid to raise the liquid level by LV-01.
Recommended LSL = NLL — 60 mm

2.3 Establish a alarm set point (LSHH) slightly upper the NLL. When liquid level comes
this level, alarm will be actuated in DCS system. This event will occur at very rare

event only that over-flow line is plugged.
Recommended LSL = NLL + 100 mm

2.4 Establish a alarm set point (LSLL) slightly below the LSL. When liquid level falls
this level, alarm will be actuated in DCS system. In this event, operator shall come to

site to check water supply system.
Recommended LSL = NLL - 110 mm

2.5  Establish a small flow of seal fluid into the drum through bypass orifice, RO-01, of
LV-01 Level Control Valve. The required flow rate must be slightly more than the
evaporation and entrainment losses during normal operation. Recommended flow
rate is 0.24 m3/Hr, and may adjust to suit field conditions.
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V. PILOT LIGHTING PROCEDURE

Pilot Ignition Using Auto-Manual Flame Front Generator (FFG)

1. Purge the flare system with nitrogen, natural gas, propane or any gas that will not go
to dew point, until all the air (oxygen) has been replaced with purge gas. A large flow
rate may be required to achieve the air-free condition in a timely manner. Once the
initial purge is complete, continue to purge at the recommended continuous rate. (See
Section II "Safety in Flare Operation and Purging.")

NOTE

If an O) analyzer is not available, the initial purge

process should be continued until at least 10 system
volumes of purge gas have been injected.

2. Blow down the air and gas lines to the FFG at the blow down valves (furnished by
customer) in order to remove condensate. Open all ignition line drains. Blow down
each ignition line, one at a time.

3. Close all drains. Close the air and ignition gas block valves.

4. Turn the "FFG Auto-Manual" switch to the "Manual" position.

5. Turn the "Power Off-On" switch to the "On" position. This will energize the white
“Panel Power On”. This will also energize the red "Pilot Failure" lights whenever the
pilots are not lit. The air and gas solenoid valves will open and the green "Fuel On"
light will be lit. Depress the "Ignition" push button. Check for a spark at the sight

port on the ignition mixing casting.

6.  Check each ignition line for blockage as follows:

6.1 Open one of ignition valves using the pilot selector switch on the panel.
6.2 Open the air block valve to obtain pressure on the air pressure gauge.
6.3 Close the air block valve. Pressure should fall off rapidly on the pressure

gauge. If the pressure does not fall off rapidly, investigate and correct the
blockage in the corresponding ignition line.

6.4 Repeat this procedure for another ignition line.
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7. The screwdriver set point adjustment on the temperature switch will be set to measure

approximately 5 mV which is equivalent to 120 °C on a Type K thermocouple.
This 1s the standard pre-set by John Zink but may be field adjusted with a milivolt
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 point

Lower set point 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 slow response
during pilot ignition. Too high a setting will result in false alarms.

8. Open the pilot gas valve and set the pilot gas regulator at 0.7 BARG. Purge the fuel
gas line to the pilots. The purge time will depend on the distance from the pilot gas
valve to the pilots.

9. Open the air and ignition gas block valves. Set the air and the ignition gas
regulators at 1.0 BARG.

10. Open a pilot selector solenoid valve using the pilot selector switch. Purge the ignition
line to the selected pilot for 10-20 seconds in order to fill the ignition line with a
combustible gas/air mixture. The purge time will depend on the distance from the
FFG to the pilot(s).
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I1.

12.

13.

14.

15.

16.

Quickly press and release the "Ignition" push button.

CAUTION

Do not hold the "Ignition" push button down. This
will create a steady flame inside the ignition line
which will damage the pilot selector solenoid valves
and the paint on the ignition piping_g.

Visually check for a steady flame in the sight glass. If a steady flame is observed,
shut off the ignition gas at the block valve immediately for a moment.

NOTE

When the pilot thermocouple senses a flame, the
respective red "Pilot Failure" light will be off.
Depending on the temperature setpoint of the
temperature switch, the time to heat up the thermowell
may be several minutes. If any doubt exists, use the
visual pilot verification procedure.

If the pilot does not light, repeat steps #10 and #11.

If repeating steps #10 and #11 two or three times does not light the pilot, reduce the
ignition gas pressure slightly. Then again repeat steps #10 and #11. If necessary,
continue to adjust fuel and air pressures and repeat the ignition attempts until the pilot
is lit.

- NOTE

It 1s recommended that the customer make a record of
the air and ignition gas pressure which worked best in
order to simplify future start up attempts.

Repeat steps #10 and #11 for the other pilots one at a time.

After the pilots are lit and ignition is verified, the flare is ready for service.

Close the ignition gas block valve at the FFG. Open each of the pilot selector
solenoid valves using the pilot selector switch on the panel. Allow the air to flush

each ignition line clear for about 30 seconds. This will remove combustion products
left over from the ignition process which can be corrosive.
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17. Once all the pilots are proved and the ignition lines flushed with air, turn the "FFG
Auto-Manual” switch to the "Auto" position. Only the white "Power On" light will be
lit.

18.  Open the ignition gas block valve at the FFG.

19. If a pilot and/or a thermocouple failure occurs, the appropriate red "Pilot Failure" light
will be illuminate. The respective alarm contacts will close to light or sound a remote
alarm (remote alarm supplied by the customer). With the "FFG Auto-Manual” switch
in the "Auto" position, the FFG will attempt to re-light the failed pilot automatically

as follows :

19.1  The air and ignition gas solenoid valves will open and the green "Ignition Gas
On" light will be lit.

19.2  The pilot selector solenoid valve for the failed pilot will open. The other
selector solenoid valve will be closed. :

193 A timer will delay for several seconds to allow the selected ignition line to fill
with the fuel-air mixture.

19.4  The ignition transformer will be energized for a very short time to create a spark.

19.5 A timer will delay for about a minute to allow for thermocouple response time
on the failed pilot.

19.6  If the selected pilot thermocouple does not indicate pilot ignition, steps 19.4 and
19.5 are repeated.

19.7  After the last attempt or after the pilot thermocouple indicates ignition, the air
and ignition gas solenoid valves will close and the green "Fuel On" light will be
off.

Visual Pilot Verification
1. Open the pilot ignition valve for the pilot to be verified. Make sure all other pilot
ignition valves are closed.

2. Close the air block valve on the FFG.

3. Open the ignition gas block valve on the FFG for about two (2) minutes. This fills a
section of ignition line with fuel gas.

4. Open the air block valve on the FFG. This blows the slug of fuel gas through the
ignition hood at a fairly high flow rate.

5. If the selected pilot is lit, a prominent yellow flame will appear at the pilot. The
yellow flame will last for about ten (10) seconds.

6. Close the ignition gas block valve on the FFG. Allow airflow to clear the ignition line
for about one (1) minute.

7. Close the air block valve on the FFG. Close the pilot selector valve.
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VI. MAINTENANCE RECOMMENDATIONS

Periodic maintenance is essential to keep the flare system operating properly. The following
recommendations are provided as minimum guidelines for maintaining a safe and effective
flare system. These recommendations are in addition to the basic maintenance requirements
of individual components. Refer to Section VI "Vendor Information" for component
maintenance recommendations.

The following sections are divided into Shutdown Items and Periodic On-line Items.
Shutdown Items are those items which can only be accomplished safely during a flare
shutdown. Periodic On-line Items are those items which can be accomplished safely with the
flare on-line. Periodic On-line Items should also be checked during a flare shutdown.

WARNING

¢ Access to flare tips and pilots while the flare is on-line is not safe. Excessive radiation,
flame lick and/or toxic gas exposure may cause injury or death.

Purge System
Shutdown Items:
1. Pull, clean and confirm size of purge gas flow meter.

2. Test flow switch for low purge gas pressure alarm. Check calibration and set point
per vendor information.

Pilots

Shutdown Items:
1. Inspect pilot tip for visible deformations and weld cracks. Replace in kind if
necessary.

2. Inspect pilot mixer for cracks. Replace in kind if necessary.

3. Inspect orifice spud. Ensure spud is straight and plumb. Clean orifice and confirm
drilling. Replace in kind if necessary.

4. Inspect strainer at pilot mixer. Clean screen and replace in kind if necessary.

5. Replace pilot thermocouple. Ensure that the thermocouple tip seats fully in the
thermowell.

NOTE

If the T/C has been in service more than 12 months,
replace it regardless of apparent condition.
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9.

Inspect ignition lines for low points and sagging. If possible, correct low points by
adjusting the slope of the line. Any low points which cannot be eliminated must be
equipped with drain plugs. Drain all low points.

Break the ignition line at the base of the stack (and/or any other low point).
Vigorously rattle the ignition line to remove scale.

Inspect strainer at grade. Clean screen and replace in kind if necessary.

Check pilot gas regulator. Replace diaphragm on a regular schedule.

Periodic On-Line Items:

Access to pilots while the flare is on-line is not safe. Inspection can be accomplished using
binoculars when necessary. From a safe distance, inspect the pilot at night for any sign of a
red glow. :

1.

The back of the ignition hood normally glows dull red. This is caused by a small pilot
stability fire which burns continuously inside the hood.

2. A dull glow slightly farther down the ignition line of the downwind pilot may be
caused by the normal ignition hood fire. Re-inspect after the wind direction changes.

3. Abrightred glow on the ignition hood and/or smoke at the pilot indicates that raw gas
is being fed into the ignition line. Close the ignition gas valve at the FFG. Open the
air valve at the FFG for several minutes to cool the pilot hood. Close the air valve and
reinspect the pilot.

4. Paint damage and/or a red glow at the FFG also indicates an open or leaky ignition gas
valve on the FFG. Close the gas valve immediately.

5. A glow near the pilot mixer indicates that the pilot has flashed back to the mixer.
This usually indicates that the pilot tip has deteriorated significantly. Replace the
pilot tip as soon as possible. The following procedure should be followed to try to
eliminate the burning at the mixer.

5.1 Release enough combustible gas to the flare to establish a steady flame on the
flare tip. Maintain this gas flow to the flare throughout the procedure.
5.2 Extinguish the pilots by shutting off the pilot gas supply valve.
53  Allow time for the mixers to cool.
5.4 Open the pilot gas supply valve and relight the pilots.
5.5 When pilot ignition is confirmed, resume normal purge rates to the flare.
Utility Flare

Shutdown Items:

1. Check purge system. (See Purge System maintenance list.)

2. Remove and check pilots. (See EEP Pilots maintenance list.)

3. Inspect body of flare tip.
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3.1 Check all welds for cracking.
3.2 Check for visible deformation of cylinder.
3.3 Check flame retention ring segments. Replace any worn or missing segments.

4. Inspect windshield.
4.1 Check for visible deformation of cylinder. Repair or replace if necessary
4.2 Check all welds for cracking.

5. Inspect Body Flange (if applicable).
6.1 If flange is opened, replace gasket. Also replace all bolts in kind complete with
lock washers or double nuts, if necessary.
0.2 Replace and/or install double nuts on studs to proper torque specifications.

6.  Check FFG. (See FFG maintenance list.)

Periodic On-Line Items:
1. Check purge system. (See Purge System maintenance list.)

2. Check pilots. (See EEP Pilots maintenance list.)

3. Check FFG. (See FFG maintenance list.)

Airrestor
Shutdown Items:
1. Remove any foreign material which may have accumulated in the bottom of the
airrestor.

2. Check material thickness of Airrestor plate. This is especially important in corrosive
gas service or if any obstruction of the drain line has allowed water to remain in the unit
for an extended period of time.

Liquid Seal Drum & Knock-Out Drum
Shutdown Items:
1. Drain the drum completely. Inspect inside the bottom head for accumulated
solids. Remove any such solids.

CAUTION

Follow safe vessel entry procedures as required by plant
standards.

2. Inspect water seal internals for accumulated solids, cracks, plugging or other
obvious damage. Clean or repair as required.

3. Check level instruments per vendor information.
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Periodic On-Line Items:
1. Check physical liquid level in the gauge glass on a regular schedule. Use
gauge glass level to check level control instruments.

2. Skim any accumulated hydrocarbon liquids from the surface of the liquid on a
regular schedule.

3. If waste gas contains any acidic or alkaline compounds, monitor pH of seal

fluid. Treat or replace seal fluid before pH becomes corrosive to vessel
metallurgy.

Flame Front Generator

Since the Flame Front Generator is located at an accessible locatioh, maintenance can be
performed at any time. All Periodic On-Line Items should be checked during any shutdown.

Periodic On-Line Items:
1. Check regulators on air and ignition gas. Replace diaphragms on a regular schedule.

2. Clean air and ignition gas orifices.

3. Clean and gap spark plug. Correct gap can be measured with an ordinary business
card. Replace spark plug if ceramic insulator is damaged.

4. Clean sight glass on ignition chamber. Replace if cracked or opaque.

5. Drain ignition lines at low point drains on a regular schedule, at least weekly.
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__Stich Ar | BE | kgarakggas
Wit products Excess Air 06
0,062 /MU Qe gas 3280950, kg'h 1 1311-1-I3.ﬁ| kmolh |
01223 kgBdkcal DY flee gars 29
volume flue gas | 2541481 Hman
CO producls
037 IS
0,6655 kgMkeal 91,15 kg
1488 kmodh
HC: unburned HE 17 o
0,14 IDfdEU (a5 methans equivalent) 36 Myt
0,25318 koMkcal
001574 kmolMkcal 193,99 kgh
17,71 kmol'h
H 156 pom
195 myhim3
0747 kgh
DESTRUCTION 11,73 KMo
I EFFICIENCY BT, - HC 103 P
121 IS

A1103




Technical Proposal

’ P.27237/12 Rev.0
3. TECHNICAL DATA
3.1. TECHNICAL DATA ENCLOSED GROUND FLARE
1. Site Data
2. Ambient Pressure 1.016 bara | Solar Radiation Excluded
3. Ambient temperature -20 /+35°C. | Wind Speed f_or N/A
4, Ambient Rel. Humidity 18/90% | Rad. Calculation
5. Design Wind Speed for 30 m/ Seismicity N/A
6. structure R -
7. Process data
8. Fluid BDO6 AALS
9. Case 1 2
10. | Frequency Emerg. Future
11. | Flow rate kg/h 22,950 97,356
12. | Gas Temperature °C 40 38.92
13. | Molecular Weight 10.99 2.80
14. | L.H.V. kcal/kg 5,903 6,668
15. | Cp/Cv Ratio 1.40 289
16. | Sonic Velocity m/s 575 1,107
17. | Flare header diameter inch TBA TBA
18. | Mach No. in the header
19. | Gas Velocity in header m/s
20. | Pressure Drop mmwWC < 1,000 700
21. | Gas Pressure mmwWC 1,000 1,000
22. | Comb. chamber height m 30
23. | Comb. chamber dia. m 12
24. | Number of stages 2 4
25. | Q.ty of burners 0.4 t'h 15
26. | Q.ty of burners 1 t/h 23 92
27. | Flame Lib. 0.4 t/h MW 3
28. | Flame Length (max.) m <
29. | Flame Liberation 1 t/h MW 8
30. | Flame Length (max.) m 6
31. | Pilot quantity 4 8
32. | Burner Design Temp. °C 850 850
33. | Burner Design kg/cm?®g 3.5 3.5
34. | Smo (2t | Ves 100% |, Yes 1002
35. [ | Smokeless Flowrate ka/h | 22950 197,356 )
36.( | Steam forsmokeless | kgt | 2295 | 29,750 |
38.
39.
40.
41.

For equipment data see attachment
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AIR 11
Certificate of Analysis
45 3 = AR A IR A T
K5k - p 5T 2 fRAE i
SR i E
83164 & 10450 &1t
i 2%
Tel: 886-2-25214161
Fax: 886-2-25618991
. Date Printed: 08 DEC 2014
ot R A
ustomer Uraer iNo: Container Type: X408 - 40L Steel Cylinder
Sales Order No.: 1119355791 Outlet Valve Connection: JIS W22 L ‘
Delivery No.: 8036965636 Net Weight: 1.925 kg
Delivery Vehicle: 7271 Fill Pressure @ 35°C:  117.0 bar-g
Fill Pressure @ 35°C:  119.307 kg/cm2
Contents @ 0°C, 1013 mbar:  3.910 Nm3
Material Mfg. Date Analysis Date Best if Used By
.| 113825 Mixture of Gases 03 DEC 2014 03 DEC 2014 03 DEC 2016
Batch Inspection Lot Quantity Source Location
1885654 040005587203 1EA 7209
CTN,SN: FB16GDH,SM33780;
LOWER UPPER NOMINAL ACTUAL UNIT |EXPANDED |NO REPS ANALYTICAL
LIMIT LIMIT VALUE VALUE UNCERT. [STDDEV| PHASE | FREQ | METHOD
Carbon Dioxide
0.450 0.550 0.500 0.507 %(V) B GC
Methane
3.33 3.68 3.50 3.55 %(V) B
Carbon Monoxide
30.4 33.6 32.0 326 %(V) B GC
Hydrogen
63.343 %(V) 5
This certificate is issued electronically and is valid without a signature.
~ REMARKS:

Phase: L=Liquid, V=Vapor

Analytical Frequency: I=Individual, B=Batch

C=

SUAL- |

alculated, S=Source, G=Guaranteed

Page 1 of 1

Al1401



40118
文字方塊
附件十四、標準氣體分析報告


AIR

Certificate of Analysis
i BaERAH
AR ST
8 6 10450 uit

Tel 886-2-25214161
Fax: 886-2-25618991

. Date Printed: 08 DEC 2014
G SRR, T
ustomer Lrcer No: Container Type: X4OS 40L Steel Cylinder
Sales Order No.: 1119355791 Outlet Valvg F()'Jonnection JlS :
Delivery No.: 8036965636 Net Weight: 2.675 k
Delivery Vehicle: 7271 Fill Pressure @ 35°C:  117.0 bar-g

Fill Pressure @ 35°C:  119.307 kg/cm2
Contents @ 0°C, 1013 mbar:  3.867 Nm3

Material Mfg. Date Analysis Date Best if Used By
| 113826 Mixture of Gases 03 DEC 2014 03 DEC 2014 03 DEC 2016

Batch Inspection Lot Quantity Source Location

1885653 040005587204 1EA 7209

CTN,SN: FD50CDR,NO1326;

LOWER UPPER NOMINAL ACTUAL UNIT EXPANDED | NO REPS ANALYTICAL
LIMIT LIMIT VALUE VALUE UNCERT. [STDDEV | PHASE | FREQ | METHOD
Methane
9.50 10.50 10.00 9.99 %(V) \ B GC
Carbon Monoxide
42.8 47.3 45.0 45.0 %(V) A B GC
Hydrogen
45.01 %(V) C TOA

This certificate is issued electronically and is valid without a signature.
REMARKS:

Phase: L=Liquid, V=Vapor
- Analytical Frequency I=Individual, B=Batch
C= Calculated, S=Source, G=Guaranteed

Dubl - 2 \iz 'y EL /s C/Mé °/<

Page 1 of 1
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AIR /1
Certificate of Analysis
3 ; = —f& et A PR 2 &
KIE - i 2 TER AR A A = X
Bl LR AT R A0 2% E;i%g T
83164 & i 10450 £k
Tel: 886-2-25214161
Fax: 886-2-25618991
) Date Printed: 09 JUN 2015
e o N 220C11500051-1-1
ustomer Urder No: ¢ Container Type: X29A - 29L Aluminum Cylinder
Sales Order No.: 1120736876 Outiet Valve Connection: CGA350
Delivery No.: - 8039792709 Net Weight: 3.672 kg
Delivery Vehicle: 7271 Fill Pressure @ 35 °C:  117.0 bar-g
Fill Pressure @ 35 °C: 119.307 kg/cm2
Contents @ 0°C, 1013 mbar:  2.929 Nm3
Material Mfg. Date Analysis Date Best if Used By
315098 Mixture of Gases 29 MAY 2015 31 MAY 2015 29 MAY 2016
Batch Inspection Lot Quantity Source Location
1973889 040005849365 1EA 7209
CTN,SN: FB22DKV,CC76038;
LOWER UPPER NOMINAL ACTUAL UNIT |EXPANDED|NO REPS ANALYTICAL
LIMIT LIMIT VALUE VALUE UNCERT. [STDDEV | PHASE | FREQ | METHOD
Ethylene
500.0 525.0 ppm mo =+ 1%rel | Grav
Ethane
300.0 295.0 ppm mo + 2%rel | Grav
Acetylene
60.0 59.0 ppm mo + 2%rel | Grav
Propylene
0.5000 0.5100 % mole * 1%rel | Grav
Propane
0.1000 0.1000 % mole =+ 1%rel | Grav
Methane
20.00 19.70 ppm mo + 2%rel | Grav
Nitrogen
99.200 % mole + 0.1%rel | Grav

Califo A [kene

REMARKS:

A

12K ohedk off

187 /19

Analytic Freq : | = Individual analysis, B = Batch analysis, C = Calculated value, S = Source.
The suffix (m) in the Unit of Measure refers to mass.

The expanded uncertainty has been calculated with a coverage factor k=2.

This certificate is produced in accordance with ISO 6141. | ) ) )
The results shown above are traceable to national or international standards through a rigorous preparation system in

which Inte rnational Reference Materials, ISO 6142 and ISO 6143 are used.

To obtain details about the applicable traceability, please contact us.

Do not use below a pressure of 3 bar (excluding product su
Maintain storage and use temperature between -10 and 50

gglied at less than 10 bar).

This certificate is issued electronically and is valid without a signature.

Page 1 of 1
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201 54 A B IEE 5%

WL HEE: 2015085 03H

Hx 1/1~1/31 2/1~2/28 3/1~3/31 4/1~4/30 5/1~5/31 6/1~6/30 7/1~7/31 8/1~8/31 9/1~9/30 10/1~10/31 11/1~11/30 12/1~12/31
1Nl W 1L B TER 10 1. W G R LAIEHE (R ¥iEk i 139 WY [ iER 1.k it IR VTER
2 [LTHRCHECK |2 LLTYACHECK |2 [LTH#CHECK  |2.1L TtCHECK 2 [LiT{#%CHECK |2 LLiTi{({6CHECK |2.LL T{#CHECK |2 LLTi{#CHECK |2.LLT{#iCHECK [2.[LiT({#§CHECK |2.LLT({#CHECK |2.LLITH{#CHECK
3. pH meter 3. pH meter 3. pH meter 3. pH meter 3. pH meter 3. pH meter 3. pH meter 3. pH meter 3. pH meter 3. pH meter 3. pH meter 3. pH meter
4. X’|NCHECK 4. K/|"CHECK 4. K’*CHECK 4. K’FCHECK 4. KFCHECK 4. K4SCHECK 4. K/*CHECK 4. KFCHECK 4.} ?FCHECK 4. KASCHECK 4 K/SCHECK |4 K/J*CHECK
SAAMAMTAR I (S AAHSMTIR NG |SAAMISMITIR L |S AR MR I |5 AR TR ik SHMIPTARNL |5 AR |5 SAHISMTRR L |S SRS PTAR ik SAAMrHTIR L[S AKHZATAR L |5 AEIR AT AR ik
6. BDOP (PE20/21) |6. BDOP (PE20/21) |6. BDOP (PE20/21) |6. BDOP (PE20/21) 6. BDOP (PE20/21)  |6. BDOP (PE20/21) |6. BDOP (PE20/21) |6. BDOP (PE20/21) |6. BDOP (PE20/21) |6, BDOP (PE20/21) |6, BDOP (PE20/21) |6. BDOP (PE20/21)
7.MPOP (HP-4B)  |7. MPOP (HP-4B)  |7. MPOP (HP-4B) |7 MPOP (HP-4B)  |7. MPOP (HP-4B) 7. MPOP (HP-4B)  |7. MPOP (HP-4B)  |7. MPOP (HP-4B)  |7. MPOP (HP-4B) 7. MPOP (HP-4B)  |7. MPOP (HP-4B)  |7. MPOP (HP-4B)
3 BDOHP(PE-2021) |8, BDOHP(PE-20221)  |8. BDOMP(PE-2021) |8 BDOMP(PE-2021) |8 BDOHP(PE-2021) |8 BDOHP(PE-20/21) |8 BDOHP(PE-20/21) |8 BDOHP(PE-20121) |8 BDOHP(PE-20/21) 8 BDOHP(PE-2021)  [8. BDOHP(PE-20/21) |8 BDOHP(PE-20121)
9. IBA (PE-24) 9 NPA(XM)awan, |9 TPHL (HP-1B)  [9. IBA (PE-24) 9.Heavy(PE-5B) 9. TPHL (HP-1B)  [9. [BA (PE-24) 9.Heavy(PE-5B) 9. TPHL (HP-1B) 9. IBA (PE-24) 9. Heavy(PE-5B) |9 TPHL (HP-1B)
10. 6718 (PE-24) |10, 641T (PE-22/23) |10 20083017 (PE-1718) | 10. 6718 (PE-24) |10, 641T (PE-22/23) |10 200&301T (PE-17/18) [10. 671B (PE-24)  [10. 641T (PE-22/23) |10.200&301T (PE-17/18) | 10. 671B (PE-24) 10. 64 1T (PE-22/23) |10. 200&301 T (PE-17/18)
11 SCRUBBER (1P-7A| 11. THF (PE-7B) 11, T301B (PE-13/14)| 11 SCRUBBER (HP-7A) ! 1. THF (PE-7B) 11.T301B (PE-13/14)|11. SCRUBBER (HP-7A} 1 1. THF (PE-7B) 11. T301B (PE-13/14) |11 SCRUBBER (HP-7A)| | 1. THF (PE-7B)  |11. T301B (PE-13/14)
12. SS1T(PE-15/19) |12, 545T (PE-15/19) |12. 400 (PE-13/14/15)]12. S51T(PE-15/19) |12, S45T (PE-15/19)  |12. 400 (PE-13/14)  [12. SSIT(PE-15/19) [12. 545T (PE-15/19) |12. 400 (PE-13/14) 12, SSIT(PE-15/19) |12 54ST (PE-15/19) [12. 400 (PE-13/14)
13. SSIB(PE-15/19) |13, S81T (PE-15/19) [13. Allyoln (PE-7B) |13, S51B(PE-15/19) |13, 581T (PE-15/19)  [13. Allyoln (PE-7B) |13, SS1B(PE-15/19) |13. S81T (PE-15/19) |13. Allyoln (PE-7B)  [13. SSIB(PE-15/19) |I3. S81T (PE-15/19) [13. Allyoln (PE-7B)
14. S00T(HP-3A) 14. Heavy (HP-3B) |14 R261ABCO(PE-6A) | 14. SO0T(HP-3A) 14 THF-UNDECANE(PE-16) | 14 R261ABCO(PE-6A) | 14, SOOT(HP-3A) 1 THE-UNDECANEQ'E-16) |14, R261ABCO(PE-6A) | 14. S00T(HP-3A) 14 THEUNDECANEPE 10 | 14 R261ABCO(PE-6A)
IS TPH(HP-IA2B) |5 TK-602(PE-5A) |15. AA(PE-TA) I5. TPH(HP-1A2B) |15 TK-602(PE-5A) 15. AA(PE-TA) IS. TPH(HP-1A2B) |15, TK-602(PE-5A) |15. AA(PE-7A) 15. TPH (HP-1A12B) 15. TK-G02(PE-5A) |15. AA(PE-TA)
16. McOH(PE-22) |16, T20SB(PE-6A) |16, T-305B(PE-9) 16. MeOH(PE-22)  |16. T205B(PE-6A) 16. T-305B(PE-9) 16. MeOH(PE=22)  (16. T205B(PE-6A)  |16. T-305B(PE-9) 16. MeOH(PE-22)  ||6. T20SB(PE-6A) |16. T-305B(PE-9)
17.600 (PE-2223) |17, T-106B(PE-6A) |17, T-324B(PE-11) [17. 600 (PE-22/23) [|17. T-106B(PE-6A)  |17. T-324B(PE-11)  |17. 600 (PE-22/23) |17. T-106B(PE-6A) |17. T-324B(PE-11) 17. 600 (PE-22/23)  |17. T-106B(PE-6A) |17. T-324B(PE-11)
18 SBSF(PE-19) 18. V-304(PE-8) 18 VSOI-HQHT(PE-16) |18.585F(PE-15/19) |18. V-304(PE-8) 18.VS01-HQHT(HP-4A) | 18.585F(PE-15/19)  [18. V-304(PE-8) |8.VS01-HQHT(HP-4A) |18.58SF(PE-15/19) |18. V-304(PE-8)  [18.VSOI-HQHT(HP-4A)
19 RAW-MeOH(PE-16)] 19, V.201(PE-9) 19.405T-HQHT(PE-16) |!® RAW-MeOH(HP-4A)119 V-201(PE-9) 19.405T-HQHT(HP-4A) |19 RAW-MeOH(HP-3A)| 19, V-201(PE-9) 19.40ST-HQHT(HP-4A) |19 RAW-MeOH(HP-4A)| |9 V-201(PE-9) 19.405T-HQHT(HP-4A)
,ﬂ; 20 HT-Toluene(PE-SA) |20. 451 B(PE-5A) 20 SCRUIAAL(HTVTAY 20. HT-Toluene(PE-SA) [20. 451B(PE-5A) 20 SCRUBAALATRTAY 20. HT-Toluene(PE-SA) |20. 451B(PE-5A) 20 SCRUB-AALA I IA) 20. HT-Toluene(PE-SA) |20. 451 B(PE-5A) 10 SURUB-AALUGITA)
21 1240(PE-6A) |21 T-0ST(PE-11)  |2]. C2H2 (PE-3A) [21. 1240(PE-6A)  |21. T-405T(PE-11) 21. C2H2 (PE-3A) |21, 1240(PE-6A)  |21. T-40ST(PE-11) 121 C2H2 (PE-3A) [21. 1240(PE-6A) 21. T-405T(PE-11) |2]. C2H2 (PE-3A)
|22 V-200PE6A) |5 qospe-9)  [22. THC (PE-3A) [22 V-200(PESA)  [23 qosp(pE-o) 22. THC (PE-3A) |22 V-200(PE-6A) |57 q0sB(PE-9)  [22. THC (PE-3A) |22 V-200(PE-6A) 1oy 40sB(pE-9) |22, THC (PE-3A)
23. H-120(PE-8) 23 406B(PE-SA) |23, 124 W(PE-5A)  |23. H-120(PE-8) 23, 406B(PE-SA) 23. 124W(PE-5A)  |23. H-120(PE-8) 23. 406B(PE-5A) 23, 124W(PE-5A) 23. H-120(PE-8) 23. 406B(PE-5A) |23, 124W(PE-5A)

o

t

)

™

4. 401B(PE-5A)
25. T-401T(PE-11)
6. 3010(PE-9)

[

7. 301 W(PE-5A)
28 203T THC(PE-3A)
29 UD-BDO-IS(PE-19)

24 UV(S102)

24. UV(N3TA160)
25. UV(iiE)
264808

24, 401B(PE-5A)
25. T-401T(PE-11)
26. 3010(PE-9)

~

7. 301W(PE-SA)
28.203T_THC(PE-3A)
2970 WAL I
30.Alkene{PE-3A)

24. UV(COD)
25. Bl 1 it 2y af

24,1105 q

24, 401B(PE-5A)
25, T-401T(PE-11)
26. 3010(PE-9)

27. 301 W(PE-5A)
28 203T_THC(PE-3A)
29, LI M7 S5k

244089 €5 1

24. 401 B(PE-5A)
25. T-401T(PE-11)
26. 3010(PE-9)

27. 301 W(PE-5A)
28 203T_THC(PE-3A)
29. Alkene(PE-3A)

245 LA

1SS M A AR 1k ] 404F © ()DUAL.M(PE-1B + HP-6B), (b)MGAS.M(PE-1A + HP-6A), (¢)GAS.M(PE-4B), ()MET.M(PE-2B - HP-7B),
(€)106T.M,203T.M(PE-3A), ()C3H6.mth(PE-3A), (g)C3H6_S.mth(PE-3B),(h)CO2.mth(PE-4A), (i)02.M(PE-4B)

25T ¢ (THCM * PAC2H2. M HIGEEEVERFIA,(0)203T_THC @ LA203T MZ BB FaH 3
3. A (@) At Kaar- Fischer (T i WA AR ). ()RR (o) L A RGH RS 5 U3 o 2 WAL T TS
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附件十五、2015年度檢量校正計畫表及校正結果


0.0000146 00000483 00000117 00000296 0.0001118 00000404 00000151 00000340 00000239 00000430 0.0000244
0.0000254 0.0000636 0.0000247

0.0000320 00000565 00000388 00000229 00000311 0.0000268 00000382 00000276

"""" '1§ 0.0000345 0f 0.0000319 0000090 0.00 0.00003 0.000017
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59 0.000028
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0.000016

0.000029
0.000013
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SAMPDATE
Lpgd=ht]
(©)
00000035 0.0000017
00000039 0.0000018

0.0000017
0.0000018

0.0000012
0.0000012

0.0000011 0.00000079 0.00000076
0.0000012 0.00000083 0.00000030

0189
057

0.0000021
0.0000022

22015/07/13 |15:32

35 12015/07/14 |10:11

152015/07/15 [16:35
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#15i55418 5 GASM

SAMPDATE
vg=d=):t

9768720 165008 518067 7216865 472280 723919 0.000047 0.000062

2015020016 9768300 164605 517368 7215702 471758 718417 0.000047 0.000062
2015030017 9712712 161847 514853 7188524 469127 716798 0.000048 0.000063
9728092 162819 516338 7197485 470527 716604 0.000047 0.000063
9699300 163833 513321 7156366 467187 715524 0.000048 0.000063
96763958 161828 510733 7140818 464434 713767 0.000048 0.000063

9720396 163859 515310 7196866 465926 714162 0.000048 0.000063
)_A ) B D -

292015/07/30 [15:02

22015/07/31 [17:56

£2015/07/31 |17:56
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附件十六、A404及A602各監測設施規格證明文件
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Ado40 00400
SERIES 454FTB

DESCRIPTION

The Series 454FTB repre-
sents the Kurz family of state-
of-the-art microprocessor
based, industrial quality,
Single-Point Insertion Mass
Flow Transmitters for indus-
trial gases. It has many
improvements and features
that greatly enhance the per-
formance, including, the new
FD2-HT Sensor rated at
260°C, electronic self-check
functions, a flow control valve
PID controller, a Patented
digital thermal anemometer
bridge, a more convenient
remote electronic mounting
configuration, a one-piece
PCB for improved reliability
and ease-of-use, built-in
sensor cleaning purge timer,
external inputs/outputs, and
many other Kurz engineering
and functional features.The
454FTB includes the most
advanced temperature com-
pensation, microprocessor
technology and the highest
repeatability, accuracy, and
reliability available. The
454FTB has CE Compliance
and a Canadian Registration
Number for most applica-
tions. The 454FTB meets CSA
(USA and Canada), IECE
and ATEX Non-Incendive and
Explosion-Proof/Flame-Proof
Safety Standards and are
IP66/NEMA 4X/7 Rated.
Kurz is an 1ISO 9001 Quality
Manufacturer.

DCN 367521 REV.J

SINGLE-POINT INSERTION THERMAL MASS FLOW TRANSMITTERS

KEY FEATURES

m Constant temperature sensor control circuit.

m Sensors and Electronics (single PCB) are
interchangeable. No matched sets.

m 3 Year Warranty. All components pass an extensive
accelerated stress test for high reliability.

m \elocity dependent correction factors for Flow Rate.

m Zero velocity is a valid data point.

m Fastest response to temperature and velocity changes
in the industry.

m \elocity/Temperature/Mapping (VTM) for wide ranging
velocity and temperature.

m Process Temperature Rating of -40°C to +260°C (HT)
or -40°C to +500°C (HHT).

m Electronics operating temperature range of -40°C to
+65°C, non-condensing.

m Process Pressure Rating up to 300 PSIG.

m \elocity range of 0-24,000 SFPM (112 NMPS). |

m Easy-to-use menus for display and configuration
including basic setup “Wizard”.

m User configurable scrolling or static displays of flow
process variables.

m Configuration upload/download software using a PC
with USB connection, RS-485 or TCP/IP Modbus.

m Adjustable LCD/Keypad orientation allows viewing of
the display for horizontal or vertical installations.

m User selected English or Metric units (SFPM, SCFM,
SCFH, PPM, PPH, °F; SMPS, NMPS, NLPM, NCMH,
SLPM, SCMH, KGM, KGH, °C).

m USB port for terminal operation.

m Modbus ASCII or RTU communications.

m HART 7 communication option.

m Alloy C-276 all-welded sensor construction.

m Integral or Remote Electronics Enclosure.

m |P66/NEMA 4X/7 dual chamber epoxy painted
electronics enclosure.

m Input power options of 85 to 265 VAC 47/63 Hz
or 24VDC.

m Two optically isolated loop-powered 4-20 mA outputs
which are user configurable. Typically, one is configured
for mass flow rate or mass velocity and the other for
process temperature or for PID application (Flow
transmitters with the HART communication option
have only one 4-20mA output).

m Two optically isolated solid-state alarm/relays (optional).

m Two digital inputs dedicated to Purge and Zero-
MidSpan-Span Drift Check (optional).

= One 4-20mA input (optional).

= PID Flow Controller.

m Built-in Zero-MidSpan-Span CEMS electronics drift
check circuits.

m Meets EPA Mandatory GHG Certification
Requirement in CFR98.34(c)(1).

m 4-20 mA outputs meet NAMUR NE43
recommendations.

m User programmable Access Codes.

m User may change STP reference condition without

affecting factory calibration data.

m Automatic Sensor Blockage Correction Factor
(SBCF).

m Pulsed output for use as a remote flow
totalizer (optional).

m Sensor lead length independent circuitry.

m User-selectable digital filtering.

m Programmable alarm functions.

m Built-in flow totalizers and elapsed time.

® [nsensitive to orientation.

m Optional Air Purge Sensor Cleaning System.

m Built-in purge timer and “hold value” feature
during purge for use with Model 146 Sensor
Cleaning System.

m CE Compliance including EMC, ATEX, LVD, PED,

WEEE and ROHS EU Directives.

m Non-Incendive and Explosion-Proof/Flame-Proof

Safety Approvals (CSA/ATEX/IECEX).

APPLICATIONS

m [ndustrial and process gas mass flows

m Combustion air flow measurements

m EPA Flow Monitors

m Flare stack metering

m Aeration air flow and digester off-gas flow
m Landfill vapor recovery

m [ncinerator stack mass flow

m Solvent recovery system mass flow

m VOC mass flow

m Cement plants

m Coal-fired boiler combustion air

m Compressed air

m Natural gas, and most industrial gases

m Semi-conductor processing gas metering
m Nuclear power plants

m Air sampling in D.O.E. facilities

m O.EM. applications

OUR MISSION
To manufacture and market the best
thermal mass flow meters available and
to support our customers in their efforts
to improve their business.

Kurz Instruments, Inc. m 2411 Garden Road, Monterey, CA 93940 m Tel 800-424-7356

Fax 831-646-8901 m www.kurzinstruments.com = e-mail: sales@kurzinstruments.com
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SERIES 454FTB SINGLE-POINT INSERTION THERMAL MASS FLOW TRANSMITTERS

I
FIRST DIGIT OF FEATURE 2: SENSOR MATERIAL FEATURE 5: OPTIONAL FLANGE CONNECTION
Option Description SIZE AND RATING
3 Alloy C-276 How to Determine the U, L and L2 Dimensions for a Flange Connection
7 Alloy C-276 with Abrasion-Resistant Chromium Nitride Coating (CrN) When ordering a flange, you must sp_ecify the U dimension, and verify that the sensor
support length L and L2 are appropriate for the Process Temperature. Kurz recommends
that the centerline of the sensor be located at the center of the pipe or duct, and that
SECOND DIGIT OF FEATURE 2: SENSOR SUPPORT AND experimental flow profile tests be made to obtain the velocity profile correction factor
FLANGE MATERIAL (Note 1) (VCF) and enter it into the 454FTB. Refer to the outline drawings in the Series 454FTB
. — Brochure. Note: Flange material must match Sensor Support Material (Feature 2).
Option Description U = The dimension between the centerline of the mass flow sensor and the flange
2 316L Stainless Steel mounting surface. The minimum U dimension is 4.0".
3 Aloy C-276 L = The length of the sensor support tube (Feature 3).
oy & L2 = The length of sensor support between the flange mounting surface and the sensor
8 Alloy C-276 with PTFE Teflon Coating cured for chemical resistance. support fitting. The minimum L2 is 5 inches for HT process temperatures and 8
Includes support, sensor and flange; FD2-HHT sensors only, temperature ~ inches for HH"T process temperatures.
rating of 260°C Max. L =U+L2-200
Note 1: Sensor Support Material and Optional Flange Material must be the same, see Feature 5. Option Sensor Support Diameter Description
VAN No flange connection
FEATURE 3: SENSOR SUPPORT LENGTH L o o
Option Support Length L Option Support Length L B 72 72", Class 150 ANSI B16.5
B 6" (125°C Max) ] 30" C Vs ", Class 300,ANS| B16.5
C 9" (260°C Max) K 26" D AN/ %", Class 150,ANSI B16.5
D I7g M 8 E A/ %", Class 300,ANS| B16.5
F 18" P 60" F WY1t 1", Class 150,ANSI B16.5
H o4 G Y, 1t 1", Class 300,ANSI B16.5
H %1 14", Class 150,ANS| B16.5
FEATURE 4: PROCESS TEMPERATURE COMPENSATION | Y 1 1%" Class 300, ANSI B16.5
The influence of temperature on the thermal properties of gases requires temperature ] Y 1" 1%" Class 150,ANSI B16.5
compensation of the Thermal Mass Flow Sensor for repeatability and accurate measurements.
Standard Temperature Compensation (STC) is used for applications in which the process temper- K 7, 1" 174", Class 300, ANSI B16.5
ature is below 125°C over a moderate velocity range (Option 1); or below 260°C over more L Y 1 2" Class 150,ANS| B16.5
limited velocity range (Option 2).
3/ an "
If the process temperature and gas velocity vary widely, Velocity/Temperature/Mapping (VTM) M A1 2", Class 300,ANS1 B165
is recommended. VTM (Options 3, 4) includes several calibrations. The multiple velocity calibra- N 1" 2", Class 150,ANSI B16.5
tions are entered into the Microprocessor which performs a double interpolation between the " T
velocity calibration curves using the built-in process gas temperature measurement. The tempera- P ! 277, Class 300,ANSI B165
ture compensation is based upon air, therefore, the accuracy at a high temperature when using S 1" 3" Class 150,ANSI B16.5
gases other than Air, Nitrogen or Oxygen may be reduced unless a gas correlation is specified
(see feature 8). T 1" 3", Class 300,ANSI B16.5
ST Seien u 1 4" Class 150,ANS| B16.5
1 Standard Temperature Compensation (STC) over process Temperature v ! 4", Class 300,ANS| B165
range of -40°C to +125°C. Note: Flange material must match the Sensor Support Material (Feature 2).
Accuracy: + (1% Reading + 20 SFPM) above or below 25°C (see note 1). ! PP ( )
2 Standard Temperature Compensation (STC) over process Temperature FEATURE 6: OPTIONAL FLANGE U DIMENSION
range of 0°C to 260°C. Directions
Accuracy: + ( 2% Reading + 20 SFPM) above or below 125°C (see note 1).
. v (2% : y ) ¥ ( ) Divide the U Dimension (inches) by 100, round off the resulting number to the right of
3 Velocity/Temperature/Mapping (VTM) with data sets over process tempera- the decimal point to three significant digits, enter the resulting three digit number without
Lure rangg+of2090 C Ué! t0+262% glfPM the decimal point. Enter 000 for no flange connection. U, = 4"
couracy: +(2% reading ) Example: The U Dimension is 7.74"; Enter 077.
4 Velocity/Temperature/Mapping (VTM) with data sets over the process
temperature range of 0°C up to 500°C. FEATURE 7: GASVELOCITY CALIBRATION DATA
ﬁ?—lc%r'e\nﬂcgd ;;l(s3% reading + 30 SFPM), Specify Process Temperature Range. RANGE SFPM (NMPS) (Note 1)
Note 1: An accuracy specification of + (0.025%/°C Reading + 0.25 SFPM/°C) should added Option velocity Option velocity
for temperatures above or below standard. A Viax M 6,000 (28.0)
B 300 (1.4) P 9,000 (41.9)
c 600 (2.8) R 12,000 (56)
E 1,000 (4.7) T 15,000 (70)
G 2,000 (9.3) \ 18,000 (84)
I 3,000 (14) X 24,000 (112)
K 4,000 (18.6)

Note 1: The Gas Velocity (V,) must be equal to or less than thanV,,,, for the Process Absolute
Temperature and Pressure and for the specific Gas Category and Gas Type as determined using
Tables 2 & 3 and Equations 1, 2.
Kurz Instruments, Inc. m 2411 Garden Road, Monterey, CA 93940 m Tel 800-424-7356 A16010
PAGE 8 Fax 831-646-8901 = www.kurzinstruments.com = e-mail: sales@kurzinstruments.com
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- Specification

- Integral Orifice Assembly
Model: I0A Series
Wetted Parts Material: S5316
Gasket Material: Teflon

3-Way Manifold
Model: 3VM-SS-8-R

Connection Size: Y2"NPT(F)
Material: SS316

L___%__

Flange Size -

>« D
4.2 ,72 J
BB {—-—-—- — — - <gan
A . UPSTREAM
1} i .
fth fimi)
\—To Transmitter (by user)

14§32

-
€ 38

Dimensions

405 | 80S [ 254 100115 | 45 | 24295 | 112 | 44
1/2" | 408 | 80S {318 |12.5| 145 | 5.7 } 315|124 142 | 56
I 405 | 808 {513 (202|221 | 8.7 | 510|20.1| 218 | 86
14" | 405|805 |721|28.4]302 {11.9| 716 |28.2|297.211.7
<tusbe? ey FLOW TECHNOLOGIES, INC.
REGISTERED
DWG. TITLE

INTEGRAL ORIFICE ASSEMBLY

Project No.: ké'\r?l k%M?c

REQ/P.0. No.: SPEC. No.:
DHG. No- DATE. 2014/06/05 REV,
PAGE, 1/3

prompuiny ey Sy —————"

Galden Mauntam Enterprlse L‘a., 1td,

No. 3-Lane 296, Hsin-Ya Road, Chien Chen Dist, Kachsiung 806, Taiwan ROC Tel:886-7-8135500/Fax-886-7-8225588
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Page 1 of 1
Tag.....: FE6-8321 Date.....
Service.: N2
Spec No.: EFD(P&ID) :
Line No.: Equip No.:
Customer:
Project#: Shop Ord.:
Revision: Calc. By.: NF/O
CalcType: Beta Ratio (Bore) Pgm. Vers: 1.16g
Equ. Ref: ISO 5167-1:1991 FluidType: Gas
Fluid......
Element...., Type Conc Orifice, Flange Tap
, Material 316 SS
, Beta Ratio @ 68.00 Deg F 0.4775 d/D
, Bore @ 68.00 Deg F 19.5258 d,
, Drain size (ISA RP3.2) 0.0000 Dh,
, Drain correction factor 1.0000 Fdh
Pipe....... , Schedule 405 and Size V/1.5000
, Material 304 SS
, Inside Dia @ 68.00 Deg F 40.8940 D,
Bas€....... , Pressure at Std Cond 14.6959 Pb,
, Temperature at Std Cond 60.0000 Tb,
Local...... , Atmospheric Pressure 14.6959 Pg,
Pressure..., Flowing at Upstream 4.0000 Pf,
, Maximum Differential 1,000.0000 Hm,
, Normal Differential 637.0676 Hn,
, Permanent Loss @Max Flow 749.4389 Lm,
, Permanent Loss @Norm Flow 477.4432 Ln,
, Drop For Critical Flow 2.6922 Hc,
Temperature, Flowing 30.0000 T£,
Flow....... , Maximum, Mass Conditions 218.0000 Qm,
, Normal, Mass Conditions 174.0000 Qn,
, Ratio (Norm/Max Flow) 79.8165 %,
, Reynolds Nmbr @Max Flow 104,727.0356 RDm
, Reynolds Nmbr @Norm Flow 83,589.4688 RDn
Fluid Prop., Molecular Weight 28.0000 Mw
, Viscosity @ Flowing 0.0180 Cent
, Ratio of Specific Heats 1.4000 Cp/C
, Compress Calc Method Entered
, Compressibility @ Base 1.0000 Zb
, Compressibility @ Flowing 1.0000 Z£
, Calculated Base Density 1.1821
, Calculated Flow Density 5.4840 Rhof
Factors...., Calculated at Maximum Flow
, Discharge Coefficient 0.6044 C
, Sizing Coefficient 0.1407 sc
, Gas Expansion Factor 0.9939 Y1
, Comb Thermal Expan Factor 1.0003 Fa
ORIFICE?is a registered trademark of FlowSoft Inc., St.
All rights reserved, 1979 - 1997

Notes: None

New-Flow Technologies,

Inc.

NO.3 Lane 296 Hsin-Ya Road Chien-Chen Dist. Kaohsiung Taiwan
Tel:886-7-8135500 Fax:886-7-8159758/886-7-8225588

ORIFICE?Program Flow Element Calculation

: 3/9/2015 10:58

Millimeters
Millimeters

Inches

Millimeters

Pounds/Sqg In Absolute

Deg Fahrenheit

Pounds/Sq In Absolute
Kilograms/Sg Cm Gauge

Mm Water Col
Mm Water Col
Mm Water Col
Mm Water Col

Kilograms/Sq Cm

Deg Celsius
Mass Kilograms

Mass Kilograms/Hour_

Percent

ipoise
A\

/Hour

Rhob, Kg/Cu Mtr .

, Kg/Cu Mtr

Charles, MO

63303

A160 16




New-Flow Technologies, Inc.

NO.3 Lane 296 Hsin-Ya Road Chien-Chen Dist. Kaohsiung Taiwan

Tel:886-7-8135500 Fax:886-7-8159758/886-7-8225588

ORIFICE?Program Flow Element Calculation

Page 1 of 1
Tag.....: FE6-8321 Date..... : 3/9/2015 10:38
Service.: N2
Spec No.: EFD(P&ID) :
Line No.: Equip No.:
Customer:
Projecti#: Shop Ord.:
Revision: Calc. By.: NF/O
CalcType: Beta Ratio (Bore) Pgm. Vers: 1.16g
Equ. Ref: ISO 5167-1:1991 FluidType: Gas
Fluid...... /%&
Element...., Type Conc Orifice, Flange Tap 3 5
, Material 316 § oz -4 Y "7lﬂ
, Beta Ratio @ 68.00 Deg F 7&\/%07% -
, Bore @ 68.00 Deg F 19.8%78 d, Millimeters
, Drain size (ISA RP3.2) 0.0000 Dh, Millimeters
, Drain correction factor 1.0000 Fdh
Pipe....... , Schedule 40S and Size 3.0000 Inches
, Material 304 SS
, Inside Dia @ 68.00 Deg F 77.9272 D, Millimeters
BaS€.ieenan , Pressure at Std Cond 14.6959 Pb, Pounds/Sg In Absolute
, Temperature at Std Cond 60.0000 Tb, Deg Fahrenheit
Local...... , Atmospheric Pressure 14.6959 Pg, Pounds/Sg In Absolute
Pressure..., Flowing at Upstream 4.0000 Pf, Kilograms/Sqg Cm Gauge
, Maximum Differential 1,000.0000 Hm, Mm Water Col
, Normal Differential 637.0676 Hn, Mm Water Col
, Permanent Loss @Max Flow 902.3933 Lm, Mm Water Col
, Permanent Loss @Norm Flow 574.8855 Ln, Mm Water Col
, Drop For Critical Flow 2.6616 Hc, Kilograms/Sg Cm
Temperature, Flowing 30.0000 Tf, Deg Celsius
Flow....... , Maximum, Mass Conditions 218.0000 QOm, Mass Kilograms/Hour
, Normal, Mass Conditions 174.0000 Qn, Mass Kilograms/Hour
, Ratio (Norm/Max Flow) 79.8165 %, Percent
, Reynolds Nmbr @Max Flow 54,957.7981 RDm
, Reynolds Nmbr @Norm Flow 43,865.3985 RDn
Fluid Prop., Molecular Weight 28.0000 MW
, Viscosity @ Flowing 0.0180 Centipoise
, Ratio of Specific Heats 1.4000 Cp/Cv
, Compress Calc Method Entered
, Compressibility @ Base 1.0000 Zb
, Compressibility @ Flowing 1.0000 z£
, Calculated Base Density 1.1821 Rhob, Kg/Cu Mtr
, Calculated Flow Density 5.4840 Rhof, Kg/Cu Mtr
Factors...., Calculated at Maximum Flow
, Discharge Coefficient 0.5984 C
, Sizing Coefficient 0.0387 Sc
, Gas Expansion Factor 0.9942 Y1
, Comb Thermal Expan Factor 1.0003 Fa

ORIFICE?is a registered trademark of FlowSoft Inc., St. Charles, MO
All rights reserved, 1979 - 1997

Notes: None

A160 17




Qrifice Plate

|

o Specification

Model: |OA Seri

3-Way Manifold

P65

es

Model: 3VM-SS-8-R
Connection Size: ¥2”"NPT(F)
Material: SS316

Integral Orifice Assembly

Wetted Parts Material: SS316
Gasket Material: Teflon

[.06.

500 mmH20

2 se®

o5 ]

Dimensions

< E > D
2>\ G (3
sl 2
0.17
1 e R R ) — I <o
AR .~ UPSTREAM
\— Flange Size ni‘; ]
\—To Transmitter (by user)

-
gj) 3/8” 408 | 80S | 254 | 100115 | 4.5 | 24295 | 112 | 44
172" 408 | 80S | 318 |12.5| 145 | 5.7 | 315|124 | 142 | 56
I 405 | 80S | 513 |20.2)221 |87 | 510|20.1| 218 | 86
1" 405 | 80S | 721 |28.41302 {11.9] 716 | 28.2|297.2|11.7
<Bh=T NEW-FLOW TECHNOLOGIES, INC.
REGISTERED
"™ INTEGRAL ORIFICE ASSEMBLY
Project No.: 7'11%’\—] R
REQ/P.0. No.: SPEC. No.:
DWG. NO. DATE. 2014/06/05 REV.,
PAGE. 1/3

H%ﬁ%ﬂﬁﬁﬁ BRONE BT ﬁUﬁE%ﬁﬁﬁ% 296 % 3 yf’%
No. 3-Lane 296, Hsin-Ya Road, Chien Chen Dist, Kaohsiung 806, Taiwan ROC Tel:886-7-8135500/Fax:886-7-8225588
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ORIFICE?Program Flow Element Calculation

New-Flow Technologies,
NO.3 Lane 296 Hsin-Ya Road Chien-Chen Dist. Kaohsiung Taiwan
Tel:886-7~8135500 Fax:886-7-8159758/886-7-8225588

Inc.

Page 1 of 1
...... FE6-5017 Date.....: 1/21/2015 14:26
Service N2
Spec No EFD(P&ID) :
Line No Equip No.:
Customer:
Project#: Shop Ord.:
Revision: Calc. By.: NF/O
CalcType: Beta Ratio (Bore) Pgm. Vers: 1.1l6g
Equ. Ref: Flow Meas. Engr. Handbook FluidType: Gas
Fluid...... N2
Element...., Type Honed Section, Corner Tap
, Material 316 SS
, Beta Ratio @ 68.00 Deg F 0.4153 d/D
;, Bore @ 68.00 Deg F 11.0646 d, Millimeters
Pipe....... , Schedule 40S and Size 1.0000 Inches
, Material 304 SS
, Inside Dia @ 68.00 Deg F 26.6446 D, Millimeters
Base....... , Pressure at Std Cond 14.6959 Pb, Pounds/Sq In Absolute
; Temperature at Std Cond 60.0000 Tb, Deg Fahrenheit
mcal...... , Atmospheric Pressure 14.6959 Pg, Pounds/Sqg In Absolute
"ggéssure..., Flowing at Upstream 4.0000 Pf, Kilograms/Sqg Cm Gauge
, Maximum Differential 500.0000 Hm, Mm Water Col
;, Normal Differential 168.2000 Hn, Mm Water Col !
, Permanent Loss @Max Flow 399.6030 Lm, Mm Water Col
, Permanent Loss @Norm Flow 134.4264 Ln, Mm Water Col
, Drop For Critical Flow 2.6778 Hc, Kilograms/Sq Cm
Temperature, Flowing 30.0000 Tf, Deg Celsius
FlowWw....... , Maximum, Mass Conditions 50.0000 Qm, Mass Kilograms/Hour
, Normal, Mass Conditions 29.0000 Qn, Mass Kilograms/Hour
;, Ratio (Norm/Max Flow) 58.0000 %, Percent
, Reynolds Nmbr @Max Flow 36,865.8064 RDm
; Reynolds Nmbr @Norm Flow 21,382.1677 RDn
Fluid Prop., Density @Flow Conditions 5.5710 Rhof, Kg/Cu Mtr
, Viscosity @ Flowing 0.0180 Centipoise
, Ratio of Specific Heats 1.4000 Cp/Cv
, Compress Calc Method Entered
, Compressibility @ Base 1.0000 Zb
, Compressibility @ Flowing 1.0000 zZf
Factors...., Calculated at Normal Flow
, Discharge Coefficient 0.6097 C
o, , Sizing Coefficient 0.1066 Sm
xQ§ , Gas Expansion Factor 0.9990 Y1
, Comb Thermal Expan Factor 1.0003 Fa
ORIFICE?is a registered trademark of FlowSoft Inc., St. Charles, MO 63303
All rights reserved, 1979 - 1997
Notes: None
A
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The standard is downloaded From wew. bzfre. con

4y 0358898 (2003)

However, some calorimetric methods for measuring heating
values are hased upon the gas beinp, saturated with water at the
specified conditions, t:.?

5.2 The relative density (specific gravity) of a gas quantifies
the density of the gas as compared with that of air under the
same conditions,

6. Methods of Analysis

6.1 Detemmine the molar composition of the gas in accor-
dance with any ASTM or GPA method that yields the complete
composition, exclusive of water, but including all other com-
ponents present in amounts of 00 % or more, i terms of
componems o groups of compaonents listed in Table 1. Aq least
98 % of the sample must be reported as individoal components
{thal is, mod more than a wial of 2% reported as groups of
compoenents such os buanes, pentones, hexanes, batenes, and

so forth). Any group used must be one of those listed in Tahle
I for which average values appear. The following test methods
are applicable w this practice when appropriate for the sample
under 1est: Test Methods D 1717, D 1945, D 2163, and D 2650,

7. Calcnlation—Idcal Gas Valoes; Ideal Heating Value

T.1 An ideal combustion reaction in general terms for (uel
and air in the ideal gas siate is:
CHLE, () + (a+ b + c)0didh = a0 + (RZIH0 (id e 1)
b eSO i

where id denotes the bdeal pas state and { denotes liguid
phase. The ideal net heaung value resulis when all the water
remains in the ideal gas state. The ideal gross healing value
results when all the water formed by the reaction condensss 1o
liquid, For water, the reduction from HaOGia) o HaO00) is 5

TABLE 1 Properties of Natural Gas Components 31 60°F and 14,606 psia®

daal Grocs Haaling Value®™

ideal Met Haaling Vaks Bgrmmaiicn
|
Compaund Farmuda 'ﬁl:-ntllﬁ ﬁuﬁ o T [ He ] Fackor, Ib..

K -mal™ Byt B kJooma™' B lmtt B i pala”
Hyeiragan H. 2.0158 0080 56D DRE 20 & 102 ang 2 24179 51 568 o273.93 [1]
Helum He 40026 0138 20 ] 1] o L] ] 0 0
Wigher Hz 18,0153 622 02 A4 4 Ll Saavz @ a a Q06z3
Carbon mondg s co Z8.0010 oBeT 1 282.8 L 3205 2829 4 34z 3m.5 0053
Milragan Ny 28,0134 0.987 23 a 1] ] ] 0 a 00044
Cheygen Oy RAR-1 19004 B i a G ) ] a 00073
Heypdragen sulfigs H:5 a4.08 1TI76 7T 5624 To0942 BT 5T 6 Gas4 GB.8 oes
Argan A 36,948 137953 0 1] o o a a 00071
Carbon dicsds Co, 44.0%0 15196 a 0 o o a a oe?
L5 - o8 9025 10000 1] ] o 0 0 Y] G o050
Maihane GH, 16,043 0,553 G2 891 863 23 891 10800 BOETI 21 51 a0l 4 Ll RE:]
Elhang Gty 20,070 1.088 2 1562 06 22333 17647 1426 B3 20 428 1618.7 00239
Proparn i Gy d4.087 1.522 6 222 99 653 25161 b o 19922 23149 Q0344
+Butane CM,, ha 1z 2006 8 7045 nrn 22618 26484 19 520 0004 0045
rBulang LMy, B2 2006 8 87963 21300 32623 2857 8 149 G548 20108 00478
FPanlng CyMyy 72,150 24912 35315 21043 AQDOLS 32650 19 458 2659.0 Q0581
rPentung Ty 72,180 2481 2 35358 21085 A00E S AMGEY 19 481 AT0a.9 [Tt
nHexane CoM, BENTT 25755 41581 20543 47659 dear 2 19 353 45009 00802
rHaplang M, 100, 204 34508 £557.2 20 839 55025 45012 18 315 5100.3 Goadd
rQctang Gt 114,231 3844 1 55159 20 758 62489 S1gE 19 255 5796.2 onar
FENnane Gty 128,258 4 AZE A 6175.9 20 ol 6996 5 578 18 213 G838 (TR k]
e Dacane [ = . 143,285 4z Ga4.9 20 651 T2 G464 18176 Tigae 01538
Maogentans CiH,s 208 244912 5727 20958 38BS 3E508 1831 2583
2-Math v perans Gty BE.1TT 28755 4180.43 20 905 A74T SETOE 19 355 4385 Ll ]
I-Mhe il preritames CeHoa BEATT 28755 4183.03 2noia ATED JB822 19 367 4388 008l
2.2 Dinelhylxtans CoMe BEATT 28756 41B0.63 20 856 AT BRED B 19 306 4384 Q080
.3 Dinathylbutane GeMa B5ATT 29766 418841 o) 895 AT45 BBTT 5 19 344 4383 0080
Cydaprapang Gy, A2 DB 14529 2092 78 21381 zmn 19506 20 020 ]
Cydabutans C.H, E&, 108 1,647 8 Fa7.08 21 040 2747 256G A 19 GBA 2811
Cydapentans Gty 70,134 24216 322.04 0 364 aTed a00o 19 002 g2
Cyclohexane Gt B4, 161 25069 I555.84 =0 208 Ad g 6854 18 847 4180
Ethyna (acatyiens | CoHy £6.033 oEsg 0 120132 21487 14T 12568 20 753 1424 (=]
Ethene {aliniens) E:H, #8.054 0568 6 1412.06 21 640 1600 12252 20 278 154 o020
Prapani {progydona) Gty A2, 081 14528 205938 2 0: 2 18261 19 678 2183 0033
Benizana =f " a1 287 0074 1877 T4z GRS 17 dadd a6 G06%
Bulanes jave} Gy Bg.123 2006 & 2875 21266 3257 2653 19 623 3004 G046
Pentanes {gwe) Gy 2,150 24912 3534 21058 4003 36T 19 469 arn2 062
Hayanan [awsh CeMis BEATT 208755 ared 20 00 q747 3BT 19 383 4385 L]
Budenes [aval C.H, 58,108 1,837 2 76 20811 3arr 2538 19 450 2876 Qe
Pantanes (ave) M T0. 138 2421 6 375 Fo Xl 2824 53 19 338 572 Q060

A This labls & consisten] wiih GPA 2145-30, bul & is nacessary 10 uso 1ha values bom e mos! recent adition of GPA 2145 for custody ranster calculations:
Etmmmw: Cow 12001, H = 100794, O« 159084, M = 14,0067, § = 32.06.
© Molar rass rafke |5 the ratio of Ba rmalar mass of the as bo Thet of air

O Baged upon deal reaction; the amiry lor wales represen|s e lotal arfbalpy of vapsrizalion,
E Compostlion from: F, E Jones. J Rew. Nat, S Sland, Vo, 83 419, 1878,
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LR
AT 3 v BRI 4 v BPF134P1T ~ HtEAE LAE © $45 FlarsERIR(AALS) + Eg)?r%%_ﬁﬂ;%u
it it BAy&HER 2017/01 = EHEER 2017/02 = )
EgiRRRtAlE © 0 i BT R B
EffEHExcel b EDAEETED BT rEE—R O OETER O HEE
02 N2 coz2 CH4 C2Ho6 C2H4 C3H8 C3HG AAC
SAMPTIME SAMPND coz2 Methane Ethane Ethylene Propane Propylene Allﬂag%?%te
BT HEA - EUAEERTE (I} -- moleY% (I) -- mole% (I} -- mole¥% (I} - mole% (I} -- mole% (1) -- mole%a (I} -- mole% (I} -- mole% {I}Ei mole%
(0} -- mole% (0} -- mole% (O} -- mole%s (O} - mole% (0] -- mole%s (0} -- mole% (O0) -- mole% {0} -- mole% (0) -- mole
2017/01/25 201701252231 0.521 98.26 0 0.006 0.024 0.003 0.122 1.063 0
2017/01/28 201701262240 1.993 97.25 §] 0.001 0.006 0.001 0.041 0.707 0
2017/01/27 201701272237 0.609 98.67 8] 0.001 0.002 0 0.026 0.692 0
2017/01/28 201701282231 1.047 98.30 0.008 0.003 0.002 0 0 0.644 0
2017/01/29 201701292137 2.174 97.22 0.004 0] 0.001 0 0 0.600 i)
2017/01/30 201701302244 1.231 98.12 0 0.003 0.001 0] 0 0.649 0
2017/01/31 201701312235 1.238 98.07 0 0.001 0.003 0 0 0.685 0]
2017/02/01 201702012231 Q772 98.01 0.006 o] 0 0 0 1.215 0
2017/02/02 201702022167 1.107 98.17 0.004 0] 0.002 0 b] 0.720 0
2017/02/03 201702032242 1.070 98.21 0 0.001 0.003 0 0 0.718 0
2017/02/04 201702042232 0.568 98.74 0.003 0.003 0.002 0 0 0.680 0
2017/02/05 201702052234 0.865 08.48 0.005 0.001 0.001 0 0 0.650 0
2017/02/06 201702062233 0.712 98.62 0.001 0 0.001 0 0 0.663 0
2017/02/07 201702072232 0.626 98.69 0.002 0.001 0.002 0] 0 0.682 0
2017/02/08 201702082101 1.346 97.41 0.003 0.001 0.001 0 0 1.242 0]
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bk AR | AR | &R | T | &b | 2k | Wk | W& | BT | BT | BBCk: | (EREE | AR | IEsk | EREE | &3
mole% | mole% | mole% | mole% |i% mole%| mole% | mole% | mole% | mole% | mole% | mole% | mole% |CfEmole%| Emole% | mole% | mole%
104/3/15 0.4 1.62|  97.95 0 0 O 0.009] 0.021 0 0 0 0.004 0.0008|  0.0092 0 100
104/3/21 0.1 0.81 99.1 0 0 0 0 0 0 0 0 0.007 0 0 0] 100
104/3/27 0 0.25]  99.52 0 0 0 0 0 0 0 0 0.001 0.0026]  0.2006 0.003] 100
104/4/2 0.5 0.2 99.25 0 0 0 0.01 0.019 0 0 0 0.001 0] 0.0007 0] 100
104/4/8 0 0.62]  99.37 0 0 0 0 0.002 0 0 0 0 0 0 0 100
104/4/14 1.3 0.56 97.99 0 0.1 0] 0.001 0.004 0 0 0.002 0.028 0.0024|  0.0016 0] 100
104/4/20 2.1 0.71 96.86 0 0.2 0.007) 0.013] 0.006 0.02 0.001 0.004 0.053 0.0091 0.006 0.025] 100
104/4/26 0.1 0.65 99.2 0 0 0] 0.003 0.007 0 0 0 0.007 0.0029 0.001 0.021f 100
104/5/2 0.2 0.68]  99.08 0 0 0 0 0 0 0 0.001 0.005 0.001 0 0 100
104/5/8 0.2 0.23 98.17 1.35 0 0 0] 0.003 0 0 0.001 0.002 0.0007 0 0] 100
104/5/14 0.1 0.29]  99.55 0 0 0 0 0.003 0 0 0.001 0.001 0.0009 0 0 100
104/5/20 0 1.59]  98.38 0 0 0 0 0.001 0 0 0 0 0.0006 0 0 100
104/5/26 0 0.38]  99.61 0 0 0 0 0 0 0 0 0 0 0 0 100
104/6/1 0.1 1.13|  98.8 0 0 0 0] 0.003 0 0 0.001 0.002 0.0008 0 0 100
104/6/7 0.2 221 97.52 0 0 0 0 0 0 0 0.002 0.007 0.0029 0 0 100
104/6/13 0.15 032 99.51] 0.0018 0.02] 0.0004] 0.0057] 0.0053 0 0 0.001 0.005 0.0018 0 0 100
104/6/19 0.24 0.74]  98.98] 0.0024 0 0.0006| 0.0063] 0.0191] 0.0065| 0.0003 0 0 0.0006 0 0 100
104/6/25 0.16 0421 9941 0.0014 0f 0.0003] 0.0013] 0.0005| 0.0032 0.0001 0.001 0.005 0.0016 0 0 100
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