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Meet new needs of LNG industry:
liquefaction technology selection and case study
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Abstract: For many years, large baseload LNG plants built on land have been the focus of the LNG
industry. In recent years the industry has seen many changes which have brought new challenges and
required revisiting technology selection considerations. The shale gas boom, the use of LNG as
transportation fuel, and the development of liquefaction plants offshore and in arctic area, are few
examples of challenges facing the industry. Modern LNG projects have different considerations related to
unique feed gas compositions, driver systems and fuel requirements, and operation in an offshore motion
environment, and therefore have different requirements for reliability, operability, efficiency and
capacity. These new factors affect the technical decisions, and their interactions. This paper will review the
key technical features of conventional large baseload plants, and discuss what needs to be re-considered to
optimize CAPEX and OPEX and meet modern project needs. In addition, this paper will use two case

studies to demonstrate how the right technology selection will ultimately lead to a successful project.
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Table 1

Liquefaction specific power

[5]
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Table 2 Comparison of refrigeration compressor drivers

[5]

Driver Type IGT ADGT EM ST
1SO thermal efficiency 29%—34% 41%—43% N/A 24 %
size(power output) discrete discrete(smaller max) variable variable
starter motor required SS:yes no no no
DS:no (VFD req’d)
speed range® SS:95%—102% 50%—105% 20%—100% 60%—110%
DS:50%—105%
availability good good best depends on entire
steam system
ambient temperature moderate large nil(w/sufficient small
effect electricity supply) (w/water condenser)
CAPEX least least middle highest
(D SS—single shaft, DS—dual shaft.
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Table 3 Comparison of Option A and Option B in Case study 1

Ltem Option A Option B
(N3 expansion) (DMR)
main refrigerant N MR
precooling refrigerant none MR
ref. compressor drivers LM6000 1.LM6000
1SO rating/ MW 43 43
derate for site conditions 0. 82 0. 82
number 2 2
total available power/ MW 70.5 70. 5
specific power® /kW « h+ ¢! 370 280
auto consumption/ % base+1. 6 base
plant availability 0.92 0.92
LNG production/Mt * a~! 1. 54 2.03
LNG price/USD » ¢! 200 200
revenue/USD ¢ a ! base base+99X 10" ¢

D Specific power is dependent on many factors. Listed values are for reference and comparison purpose only.
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HLALIR 2l . FH H ACBREE Toll i A, AN 2
BB, WALJE B LNG W %, LI N 78S
M BOG, Ak, TR ™aese /A, b EAEw A
SRR G BUAS R BB AR Z AT A B AL .

BT UL BTSSR, AP 2\ B 7E AL B 8T 4R
HH T S R R R 0 A BRE AR 4 A BB T2 LU
PRE IR AN PR OC 22 B sE e R . e Ak BT
WP T A T2 % A TR IR
HHAFIEA (SMR) . AL, (HA7 R
B % B TR B 04 TR A A R IR (Cy-
MR, JEAH @&, T R A AR FE AR, XA
T AT HOR A A 4R BE I H A ok B AR 2 Bl gs
% .
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Table 4 Comparison of Option A and Option B in Case study 2

Option A Option B
Item
(SMR) (Cs-MR)
main refrigerant SMR MR
precooling refrigerant none Cs

ref. compressor drivers
refrigerant compressors
specific power® /kW « h e t!
ref. compressor power/ MW
LNG/Mt«a !

power cost/USD « (kW « h) !

power cost/USD « a !

electric motor electric motor

1 2
350 290
17.5 14.5
0.5 0.5
0. 05 0.05
base base—1.2X 108

(D Specific power is dependent on many factors. Listed values are for reference and comparison purpose only.
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