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Study on the Improvement of Efficiency in Dehydration Process of LNG
Liquefaction Plant Using Molecular Sieve

JONGHWA PARK', DONSANG YU', DAEMYEONG CHO?'

*Plants Division, DAEWOO E&C, 170 Eulji-ro, Jung-gu, Seoul 04548, Korea
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TCorresponding author :
dmjo@hanyang.ac.kr Abstract >> The natural gas dehydration process plays a central role in liquefying

_ LNG. This study proposes two natural gas dehydration process systems appli-
Ez\iies'zzd 12 g;‘;j;{f;g;{ cable to liquefied natural gas (LNG) liquefaction plants, and compares and ana-
Accepted 22 February, 2024 lyzes energy optimization measures through simulation. The fuel gas from feed

stream (FFF) case, which requires additional equipment for gas circulation, dis-
advantages are design capacity and increased energy. On the other hand, the
end flash gas (EFG) case has advantages such as low initial investment costs
and no need for compressors, but has downsides such as increased power en-
ergy and the use of gas with different components. According to the process sim-
ulation results, the required energy is 33.22 MW for the FFF case and 32.86 MW
for the EFG case, confirming 1.1% energy savings per unit time in the EFG case.
Therefore, in terms of design pressure, capacity, device configuration, and re-
quired energy, the EFG case is relatively advantageous. However, further re-
search is needed on the impact of changes in the composition of regenerated
gas on the liquefaction process and the fuel gas system.

Key words : LNG(2 3} M 17t A), Dehydration process(2 4 &%), Plant process
modeling(EHE F % 2 AL), Molecular sieve(£ X))
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Table 1. Comparison table for process conditions

Equipment unit FFF case |EFG case
Feed gas rate MMSCFD | 510 510
LNG production rate MTPA 3.0 3.0
Flowrate for adsorption | kg-mol/h | 27300 | 25389
MW of adsorption gas MW 19.2 19.2
Required regeneration gas | kg-mol/h 1942 2582
MW of regeneration gas MW 19.2 16.3

3.1 Rating class #600 vs, #300
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Table 2. Comparison table between FFF case and EFG case

. G i
Equipment  |FFF case|EFG case o.vermng case
(ratio, parameter)

Rating: #600 vs. #300

Air Fin Cooler #600 #300

Regeneration
Gas Cooler

Fired Heater #600 #300
Knock-out Drum | #600 #300

#600 #300 |Rating: #600 vs. #300

Rating: # 600 vs. #300
Rating: #600 vs. #300
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Table 3. Comparison table of process variables

Variable ‘ FFF case ‘ EFG case
Heating duty
Fired heater (MW) | 720 | 707
Cooling duty (MW)
Air Fin cooler (MW)
Regeneration gas cooler (MW) 6.26 682
NG cooler (MW) 9.79 8.69
Compressor power duty (MW)
Regeneration gas comp (MW) 0.19 -
EFG compressor (MW) 9.52 9.91
BOG compressor (MW) 0.27 0.28
Total energy (MW) 3322 32.86
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Comparison of Energy Consumption (MW)
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Fig. 5. Comparison of energy consumption between FFF case
and EFG case
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