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Table 1  Dry components of feed gas
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Fig.1 Flow chart of the natural gas ethane recovery process

100 6400 1170
ol —— CHlE .
—— R E GBERE 16350 1160
OF kit {6300 _
94 & {150 5
< {6250 = 7
i %2 D140 =
= 90 16200 32 JEH
kS 51130
588 16150 22 R
N g6 tiai 5
16 100 3 1120
o 110
82 {6050
80 ; ; : : ; 6000 1100
600 625 650 675 7.00 725 7.0
HFRYS 26 B F J1/MPa
B2 RS E R S0 R B E R REFE
LFE T [R5

Fig.2 Influence of the inlet pressure on ethane yield, total

energy consumption and ethane production
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Fig.3 Influence of the temperature of the deep cooling
unit on the total energy consumption and

heat load of heat exchanger
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Fig.4 Relationship between the temperature of the
cryogenic separator, ethane yield and total
energy consumption
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Fig.5 Influence of the temperature of the cryogenic
separator on the energy consumption of the

expander and compressor
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Fig.6 Relationship between the outlet pressure of
expander, ethane yield and total energy
consumption
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Fig.7 Relationship between the expander efficiency,

ethane yield and total energy consumption
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Fig.8 Relationship between the top pressure of the demetha-
nation tower and the ethane yield, the top tempera-
ture of the demethanation tower, and the total energy

consumption
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the ethane yield and total energy consumption
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Table 2 Composition of the feed gas
ANTFZE 20 53 5 8/ %
A5y
A1 M2 43 4 A5 o M7 8 H9
N, 2.64 2.64 2.64 2.64 2.64 2.64 2.64 2.64 2. 64
G 91.44 90. 94 90. 44 89.94 89. 44 88.94 88. 44 87.94 87.44
C, 2.93 3.43 3.93 4.43 4.93 5.43 5.93 6.43 6.93
Cs 1. 81 1. 81 1. 81 1. 81 1. 81 1. 81 1. 81 1. 81 1.81
iCy 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51
nC, 0. 48 0. 48 0. 48 0. 48 0.48 0.48 0.48 0.48 0.48
iCs 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11
nCs 0.07 0. 07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
[P 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
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Table 3  Ethane yield and total energy consumption data of the

plant when using different feed gas components

5 LI/ % B LR KW
1 96. 30 5593
2 96. 11 5812
3 95.95 6032
4 95.24 6239
5 93.99 6427
6 92.74 6616
7 91.71 63801
8 90. 83 6987
9 90. 10 7168
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Table 4 Comparison of product parameters and equipment
simulation calculated values with measured

device parameters

T H BUE  SCllfE 1R25/%
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WK TR JE#1/MPa 6.9 —
R/ C 30 —
J&41/MPa 4.0 —
M TR L/ C 40 —
C, &/ % 96.63  96.84 -0.22
C, &t/ % 98.57 98.74 -0.17
LHEF=
P/ (ted ) 154.6  157.3  -1.72
‘ HIAZE S/ kPa 946.8 876 —
LT PR/ (ted ) 126.4  123.6  2.27
HIANZE T/ kPa 109.4  112.9 —
FaE e
P/ (ted ) 46.1  46.3  -0.43
RIS B T/ C -45 -45 0
‘ " BT 1/ MPa 2.0 2.0 0
BB PR/ C -106 -105.8 -0.47
‘ ' & T0UE J1/ MPa 1.8 1.8 0
BeBER PTG/ °C -8.6 -8.6 0
N P10 I3/ MPa 1.6 1.6 0
e PETRIR S/ C 71 71 0
SN/ % 95.16 95.31 -0.16
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Table 5 Comparison between simulated and measured parameters at each node of the multi-flow heat exchanger
BEHUGELEE/C SR B/ C R/ %
TR R
il HH il e #H i
I3 T ORSFORE T 30 -53 28.3 ~30.0 -52.6~ -54.0 — —
Jid F e T AR IR 10.28 -53 9.0~11.0 -52.6~ -54.0 — —
IR FE e 25 S 2 1 -93.28 -92.28 ~95.2 ~ —95.6 -90.8 ~ -91.6 2.02 0.74
It e A2k 2 -57.26 - 18. 66 -58.8~ -61.4 -16.4~ -18.6 2.62 0.32
(IR SUREE -45 -102.9 —44.9 ~ —45.1 -103.0~ -103.6 — 0.1
Jik Z e B TR 2. 5 -13.02 1 -12.7~ -14.7 1.0~3.9 — —
JId F s B TR -105.9 19. 82 -105.6 ~ —105.9 17.4 ~19.4 — 2.16
Il 3 T, 24.3 ~102.9 24.3 ~103 — 0.1
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Analysis of the key parameters governing ethane recovery
from natural gas

RAO HeLong MA GuoGuang”®

(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu 610000, China)

Abstract ; Ethane recovery from natural gas can improve the economic benefits of oil and gas fields. Taking the nat-
ural gas in the Shunbei block of the Northwest Oilfield as an example, an ethane recovery simulation model has
been established based on HYSYS software. The effects of key parameters ( pressure and temperature of the cryo-
genic unit) , key equipment parameters (low temperature separator temperature, expander outlet pressure, expand-
er efficiency, demethanizer top pressure) and key node parameters (dry gas reflux ratio and gas phase separation
ratio of the low temperature separator) on the ethane yield and unit energy consumption have been studied. The re-
sults show that the top pressure of the demethanizer and the temperature of the cryogenic separator are the most im-
portant factors affecting the recovery of ethane. Therefore, fluctuations in the top pressure of the demethanizer and
the temperature of the low-temperature separator should be kept as low as possible. In addition, the yield of ethane
and the energy consumption of the unit can be controlled by adjusting the dry gas reflux ratio and the gas-phase split
ratio of the low-temperature separator. The effects of these key parameters on the ethane yield and energy consump-
tion have been analyzed, and the results provide a basis for parameter control and parameter adjustment during nat-
ural gas ethane recovery.

Key words: natural gas; ethane recovery; sensitivity parameter; operation law
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