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% — 38 % 4 % Rifled Fin Tube $2 MERT 3§ ¥ a9tk

Rifled Fin Type

Mixing Element

75 degree 30 degree
HK-4M (25Ni-25Cr) KHRA45A(43Ni-31Cr)
1,093 C 1,150 C
1.97/1.2” 2.07/1.5”
Wrought Cast
(No Welding Seam) (2pts Welding Seam)
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A= -REAGORETHRE RLHAERHTHMEYG 1%

Charge (T/Hr) 22.5 22.8
D/S (T/Hr) 8.9 9.0
RCOT (C) 864 864
CIP (Kg/cm2g) 1.33 1.05
Resident Time

(calculated) 0.09 0.16
Hydrogen 1.14 1.27
Methane 14.72 16.15
Ethylene 31.22 32.17

Propylene 15.76 15.17

+ 0.3
+ 0.1

A0.28

+ 0.07

+ 0.13
+1.43
+ 0.96
N0.59



Ao~ AREHIAET  BEERALH L 44%
(The same severity means the same C3/C2 ratio at furnace

effluent.) .
Exist (1.2") MERT(1.5") Gap

Operation Condition (A) (B) (B) - (A)
Charge (T/Hr) 215 21.5 -

D/S (TIuHr) 9.76 9.76 -
RCOT (C) 869 865 N4
CIT (C) 615 608 A7
Stack Temp.(C) 166 164 A2

Utility Usage Change

F/G Usage 2,889 2,760 / °
Steam Made ’35.4 '34.1 Alzz(:;‘ )

* Total Utility Saving: 140,000 $/Yr per furnace
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# % B+ #1324 (Advance Process control) @ # BA K43 & AR ey 346 4]
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Air Flow (Kg/Hr) €02 Content (wt.%)
3500 - 4

Air Flow 3.8
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CPC Kaohsiung Analyzer is not working properly so that they are monitoring by the
de-coking time.
They would like to know how to calculate the coke amount, especially using MERT

Tube.

Ans:) We use the CO2 analyzer for coke amounts calculation.  For example if decoking flow is 3
T/hr and CO2 contents 1s 1wt % we can calculate the cohe amount as below.

Coke amounts = 3000 x 0.01 x 12/48 = 8.2 kg/hr

As vou know, coke 15 removed by two methods. One 1s by air blowing, and the other



1s by burning.  We only calculate the coke amounts of burning.  But, through this
method. we can know the coking tendency of tube.. There is no difference between
MERT and existing tube in aspect of coke calculation.

2. They want to get the photo of “On-Line GC analyzer & On-line CO analyzer ” and
they want to know “How to use”
Ans:) Refer to photograph.
- GC - APC control and severity monitoring
- CO2 : Reference data of decoking

3. They want to know “How to define C2H4”, Because the GC of CPC Kaohsiung s %/
Volume, not % / Wt.
They want to know “How to convert from % Volume to % / Wt.
Ans:) We can convert the unit simply by below formula
If there are three components in one flow,
Wt 1 = Vol.% (Component 1)/22.4 X Molecular weight.
Wt.2 = Vol % (Component 2)/22.4 X Molecular weight.
Wt 2 = Vol % (Component 3)/22 4 X Molecular weight.
Wt.% of component | = Wt.l /(W1 + Wt 2+ Wt3)X 100
These conversions are performed in our monitoring system automatically.
So we don't need to calculate these conversion manually.

4. When they will change to the MERT Tube, they are worry about the temperature of
PQE because of the Coke amount of MERT tube is higher than Fin Tube.
(The run length of MERT tube is longer than Fin Tube)
The limitation of PQE of CPC Kaohsiung is 1,200 F (649 C)
They want to get SK’s opinion/advise.
Ans’) We have no experience of PQE Outlet temperature increase.

With heavy oil feeds. significant amounts of coke can deposit in the PQE’s.  But
with gaseous feedstock. naphtha, and even light gas oil. PQE outlet temperatures rise
only little, or even negligible. We think that MERT can reduce the coking rate and the
increasing rate of PQE outlet temperature will be lower than that of existing tube.  And
due to low cracking temperature in case of MERT the coking rate of tube will be
decreased additionally.

5. Their Fin Tube ID is 31.9mm and the MERT Tube ID is 38.1mm.
Normally, the larger ID may cause the increase Residence Time and the decrease the
Yield. They want to know why the larger ID (MERT Tube) will be able to maintain/
increase the Yield.
Ans:) There are various reasons.  First, mixing element of MERT has merit of yield
increase. Second, large diameter tube has low differential pressure compared with small
diameter tube. That makes lower partial pressure and increase  the product vield. In case
of KBR the orizinal tube diameter was 1.057, and in 1992 they have increased to 1 27 and
since 1996 tube diameter is 1.3” and they explain 1 37 tube doesn’t make product yield
decrease in spite of residence time increase.



6. Their RCOT is not Feed (Gas) temperature.
They are measuring the Skin Metal Temperature under the PQE (Thermo Couple)
They want to know whether SK’s RCOT is Feed (Gas) temperature or Skin Metal
Temperature under the PQE ?
Ans:) We also measure the Skin Metal Temperature under the PQE (pad TI).  Generally
speaking the gap between Pad Tl and actual cracking temperature is 15 ~ 20 ¢
Nowadays our cracking temperature is 855 based on pad TI (Actual cracking
temperature is about 870 ~ 875°C)
7. There is a time-delay in their on-line GC measuring (About 1 hour)
They want to know how to cancel this time-delay.
They want to know how SK is doing “Advanced Process Control” ?
Ans:) The scanning time of our GC is about 400 second. But One GC is connected to 3
furnaces. So actual scanning time 1s about 1,200 second (20 minutes).  APC 1s set up at

our furnace. Basic scheme of APC 1s severity control (C3/C2 ratio).  But due to various
problem we are tuning the APC and we will normalize the APC 11 near future.

w -~ %40 The 5" International Conference on Fracture and
Strength of Solid
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CONCEPT OF MERT

Mixing of Fluid
-Homogeneous )
Temperature Distribution

Breaking Boundary Film
-High Inside Heat Transfer
Coefficient

Swirl Flow
-No Stagnation Zones

Water Flow
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2% - £EBHRET > Fintube $1 MERT tube tb#t &

tb#:7A B B R FIN Tube |CASEI'MERT |CASE1:MERT
AEEoRE [HBEPEMA

Y& ¥ (Kg/h/furnace)| 25460 25460 25460

HoEECC) | 820 820 810

TRESERE 993.5 979.5(-14) 967.2(-26.3)

FAAEAB(X) 17 32(+15) 46(+29)

# & /1(SOR) [2.5 228 2.28

(CIP)Kg/cm2

i# 0 & /1 (EOR) [2.68 248 2.53

(CIP)Kg/em2

C2H4 Yield(wt%) 125.01 27.5(+2.49) 25.96(+0.95)

C3H6 Yield(wt%) [16.84 17.35(+0.51) 17.46(+0.46)

P/E at SOR 0.673 0.631(-0.042) | 0.673

A2EALETEHARET » B AR Fintube $2 MERT tube #9tb#% - £
A8 FE 4 OB & 820°CF » ®.3& MERT tube 4% - £ 8B A& 14°C - &1
WHRIHE 17 RmE 32 R O A FHm 2.5% o fe48 Bl B AU (same
P/E)F » #ABmATFTHE26C  HAEBMMK 17T REME IR LHE
EWHM095% Mt —ABOBEMRET  REAMKATLZREAH

%> B+=APEMEARRT H HFEAMATREZGM % -
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FIN tube MERT tube Ba $2 B SK #04f
BEARA 16000 22000 —6000
EKARY € (—)3-5%
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