ZHE A A8A A43.(2012) / pp. 40-44

LNG-FPSO A2] 34 ouiz] A" £4
zal’, 232" NgE” 95a

H
“ghopri et B3t HGs A4

Energy System Analysis of LNG-FPSO Pre—Ttreatment

Processes by Heat Integration Technique
Ha—bin Cho*, Jin—Kuk Kim*', Kwang—Jun Min**, Dong—Ha Lim**
*School of Chemical Engineering, Hanyang University, Seoul 133—791, Korea
**GS E&C, Seoul 100-802, Korea

(Received November 12, 2012; revision received December 10, 2012)

WAL Aea1] 93

25! ARG AA = 22U AV 7Hee F2 oMIAG F4AIE o183 &34
= &3l AZES. S5 T SEOIA doluke FAI AM7RS SRk EaRksolY] miel iAoz W
< 257 8 o “P"Ol dobs ARBHS FENSE HY w2 2% ol Ay, o= F §e 555 11
Bagte] 7h5/do] aere olmlettt. & Aol A= DEA FAIS o188 T8 vt 2AM AR AT-E A%
3to] oA AlARE Bkl e, Fega A SHhEc] T A BES FAE = Aee Bst
At

ABSTRACT : The pre-treatment of natural gas to remove H,S and CO, before liquefaction in natural gas
processing is required, and amine—based absorption processes are widely used in gas processing. The current
study aims to model amine—based absorption process and to find cost—effective design through systematic
analysis of energy systems, together with column design. Different design options for absorber and stripper
are investigated in a holistic manner, and heat integration technique has been applied to investigate how
design of columns is interacted with energy efficiency for the pre—treatment process considered. Case study

has been presented to demonstrate the applicability of heat integration method for improving energy
efficiency in practice.
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Fig. 1 Amine base process diagram

Table 1 Feed composition and condition

CO» 0.025
Methane 0.81
Ethane 0.08
Propane 0.01

n—Butane 0.0047

n—Pentane 0.0003
HoS 0.07

Gas feed conditions"
Temperature 25T
Molar flow 951.3 kmole/h

Absorbent conditions'”

Temperature 43.3C
Molar flow 4,045 kmole/h
DEA concentration 26 wt%
A El o FollAl AArERiTt

B HFoA= Tomeej(1983)78} Patil”e] DEA 374
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Table 2 Column design

Pressure 6,068 kPa

Number of trays 20

H,S efficiency 50%

CO; efficiency 35%

Desorption column

Pressure 1 bar
Condenser temperature 20
Number of trays 20

Feed tray location 1
H.S efficiency 25%
CO; efficiency 15%
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Table 3 Comparison with plant

H,S in outlet gas 3.71 ppm 3.46 ppm
Rich amine temperature 55.4C 54.7C
Reboiler duty 7,327 KW 8,000 kW
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base case 4,045 11,640 2,226 17,360 7,988 $2,670,136 $1,172,233 3.49
casel 4,045 11,790 2,304 17,430 8,000 $2,691,576 $1,189,499 2.69
case2 1,950 8,644 1,422 13,000 5,965 $1,980,503 $860,352 3.23
cased 4,045 11,851 2,299 16,510 7,009 $2,565,216 $1,194,934 3.3
cased 3,100 11,236 2,033 17,100 8,001 $2,614,163 $1,126,447 1.82
cased 2,645 11,243 1,834 15,680 7,160 $2,466,251 $1,118,382 1.34
caseb 1,950 8,641 1,430 15,020 8,001 $2,257,079 $860,468 2.05
case’ 1,950 8,656 1,426 14,180 7,160 $2,143,873 $861,703 1.99
P. Patil - 7,724 1,333 - - - $771,514 3.5
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Fig. 2 Energy composite curves

100
g
g @
B
4
2 &
8 HaniN:'l 71267415 °C
z Cold Pinch 61267415 °C
0 1  [Wiin ot Utility 8643 55 kW
Min Cold Utilif 1422 14 kW
" ‘ ‘
% 2000 4000 5000 8000 10000 12000 14000
Heat Flow (s}
(c) case2
4 BE Y Y= A7 A
7] S8 EURE 87HA] AR et Patilo] AAIRE
gelaly Ba2RE 0 oA T
O

LIRS } A1 S-S Fig. 2914 &elsk
=5 014 ~°] O}‘{ =AY A Gl Aloll= ol
U] S840l ALY AR ca
e 4= UG ol= §L§%4 EA7} A dugt
ol ot tﬂﬁ]— % —/F o= Yuigte}, ot ’1?“5 5
=0 & %—4 JAIA SA1Y ot

g QS Eo]% %% =it ol= AA E—u—%]-
o) Bizk= A4 13l ] wge] Ho| eyt AHg
7p28} obRl o] HkE ARkZol thet A& e A

ase 17} case 394 &

olo ruR

AbsE T,

E@%OI EAE - 9719 7t sojub=t o

Sk HAof| tfgt E o2 A3t Bagke 9u
E}. Aol M= o] 4u]gof tigt TFaaat
S RSt FFols Hugk HAo] mE Axug-

Ao st SEHAQl A o] T asitt,

2 AFoA = olYgsAE DEAE AHESI=T
MEALY MDEAQ} 72 Th2 offl &4 A AR oA 2]
oy £A = eeljof gttt T34 HAg= o
& dugke] SHETE A 58 S © Telol
QAo BE Amine H7|A]7} obd electrolyte WA A&
o]-g3F & T ARAQ FALAL £ BT How
R=

JIN‘

ot rlr

d
-

tlo r

THE PLANT JOURNAL Vol.8 No.4 December 2012 m 43



1. Patil P., 2004, “Design and Synthesis of
Chemical Absorption Processes’, PIRC annual
Meeting, Manchester, UK.

2. Tomcej, R.A., F.D. Otto and F.W. Nolte, 1983,

"Computer Simulation of Amine Treating
Units", Presented at the 33rd Annual Gas
Conditioning Conference, Norman, Oklahoma.
3. Dag-Erik H., 2009, “Modelling and
optimization of the C3MR process for
liquefaction of natural gas’, TKP 4550 Process
Systems Engineering,

4, Smith R., Varbanov P., 2005, “What's the
Price of Steam?”, Chemical Engineering
Progress.



