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1. Features of the Process T 244

= Specially designed for small-scale (2 x 10* Nm®/day to 150 x 10* Nm®day)
natural gas liquefaction plants and peak shaving plants.

HoRpE (2 x 100 Nm'/day to 150 x 10" Nm'/day)
RARAIAL LT R 1) vt

= Advanced refrigeration design to minimize energy consumption.
Refrigeration energy consumption of 0.15 - 0.18 hp/lb LNG (9.5 — 12.0
kW/ton-day LNG) compared to the reported design refrigerant energy
consumption of 0.18-0.25 hp/lb LNG (12.2 — 16.8 kW/ton-day LNG) for the
existing MR LNG processes.

A Z I BB T BERE. L2 REREI A 0.15 - 0.18 hp/lb
ING (9.5 - 12.0 kW/ton-day LNG) . HHRIEMILAMRIL 22 HI¥% fE
0.18-0.25 hp/1b ING (12.2 - 16.8 kW/ton—day LNG) K AP&FIE.
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* Integrating propane refrigeration cycle into main heat exchanger makes
the process more suitable to large range of feed gas composition
fluctuations, and changes in ambient conditions.

R BTG 45 5 12 5 4 TR AR A3 e T 25 B ] TR R A e s b3R5
i A2

= The mixed refrigerant is a mixture of nitrogen and hydrocarbons ranging
from methane to butanes, which makes minimal temperature approach in
the main heat exchanger and achieves high refrigeration efficiency.

RERABRT, Fhi, Opt (O, W, & TEaRG R, Rk
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= The unique design of the main heat exchanger and heavies separation
makes the process more efficiently and easily handle different gas from
lean pipeline gas to rich gas with significant heavies content.

LA S ALY I B A MR B % L2 A RO T R Sy A BN
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= With the integration of propane refrigeration and mixed refrigerant
refrigeration, the process offers turndown ability while maintaining
operating efficiency. By adjusting the operation parameters of the two
refrigeration systems, the process can be run at less than 20 percent of
design capacity while making specification LNG.

WA T2 WS L) fE/NMEF BB AT RE AR R 2 A R . il i3
P AR R RV E S B & T DU 1S L) 2 SN Bk 38 - RE T 120%
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= The process system is designed to contain the refrigerant during extended
shutdown periods. Even the low-pressure suction portion of the system is
designed for settle out pressure of the system. This design aspect
minimizes refrigerant venting and makeup and allows rapid startup after a
system shutdown. The typical time required for initial startup of the
liquefaction plant is three to six hours. After a short shutdown, normal
operation can be obtained within an hour.
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= Use of a single brazed aluminum plate fin heat exchanger is another key
to process simplicity and ease of startup and operation.

R BRSO ARSI 1% TSR LRI 5y — Ok, XA )
(RIS AR N7 5 o

= Employing proven process equipment such as brazed aluminum plate fin

heat exchanger and electric motor driven centrifugal refrigerant
compressors provides a desired long-term operational reliability.

SR A e AR s FAR R R BTL K 5y 290 274 Hs AL A5 il T 200 4%
P2 T2 AT BAR A A ) ia e T FE k.

= The refrigeration system maximum operation pressure is less than 350
psig, which requires only ANSI 300 system design pressure and therefore
reduce the cost.

A RGN B m TAE S /N TF-350PS1G, RS JJ{NZANSTIS00, Kt
A ) B LUK .

= A deethanizer can be installed to provide LPG and heavy hydrocarbon
cuts. This is as an option design.

VENRIIETN, 1% T 20T LA it Cobe s BRI LPG & A 7 o
2. Plant Composite ) Z k&

= [Feed gas compression system if gas available pressure is less than 800
psig (5.5MPa.G).

JFORFTRARHL CHA 5B SUE S/ T-800 psig (5. 5MPa. G) I 75 B 42%%) .

= Amine unit (MDEA) to remove CO?2 to less than 50 —100 ppm(v) and H2S
to 4ppm(Vv).

i (MDEA) i e [l i he 5, DA ERCO2 43 /NF-50PPM (V) , H2SE/NF4PPM(V) o
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= Max Universal Inc.

= Molecular sieve system (two tower system) to remove water to less than
1ppm(v) and mercury content to less than 10 nanogram/Nm>.

I TIRIK RS OB RS » LUK K B it 22 /0N 1 TPPM V) Jf: [ I g K ARt

% 10 nanogram/Nm’

= Propane refrigeration compressor (motor driven centrifugal type).

AR A HL CLALINEN B0

= Mixed refrigerant compressor (motor driven centrifugal type).

AR Il (BB 00 .

= Main heat exchanger (brazed aluminum plate fin type).

B/ E AR

= Optional installation of deethanizer for recovery of LPG cut.

Jii Cbeds LARISLPG - (b 2k Ik 35 o

= Optional installation of power generation system if electricity is not

available.

RAAHLRGE (W R, o NI .

3. Typical Plant Design Parameters HE T ¥t S

Typical plant design parameters with the following treated dry gas composition are shown in table-1.

R A R BN RSk 2 S T S

Components ZH Mole %
Nitrogen &/ 0. 3068
Oxygen %S 0. 0000
Co2 ARk 0. 0050
H2S fifb A 0. 0004
Methane Hi45E 82. 6152
Ethane Ok 12. 6279
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Propane Nt 3. 8866
i-Butane & ] %% 0. 1804
n-Butane IF ] %t 0. 3101
i-Pentane 4%t 0. 0261
n-Pentane I1E4-%¢ 0. 0273
n-Hexane %% 0.0142

Table-1: Typical Plant Design Parameters #-1: WA T) % it

Feed Gas Rate Nm®/day | sx | 10x | 15x | 20x | 25x | 30x | 40x | 50x
BRI ¥i/H | 10°| 10* | 10* | 10 | 10" | 10" | 10° | 10°
LNG Product Tons/day

o 42.7| 855 | 128.2 | 170.9 | 213.6 | 256.4 | 341.8 | 427.3
LNG 74 i/ H
Feed Gas Compression Power KW
(Note 1) TR 317 | 634 | 951 |1,268| 1,585 |1,902 |2,536 (3,170
JRORF R ZEHLI % (1)
Refrigeration Compressor Power KW 432 | 864 | 1,296 | 1,728 | 2,161 | 2,593 | 3,457 | 4,321
QRS INTIES T ’ ' ' ‘ ’ ’

R KW

Others H'ETh& TH 37 | 75 | 112 | 149 | 186 | 224 | 298 | 373

Total Plant Power without Feed KW
Gas Compression TH 469 | 939 |1, 4081, 877|2, 347|2, 816|3, 755(4, 694
AL OB 4 I 2 A D &

Total Plant Power with Feed Gas

Compression jFKWE 786 |1, 5732, 3593, 145|3, 932|4, 7186, 291|7, 864
LR OB TR A I 2 4 D

Note 1: Assumed feed gas pressure =0.2MPa.G
-1 BBUEEF UL J)=0. 2MPa. G
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