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Abstract: The common natural gas purification facilites are mainly consisting of desulfurization,
dehydration, sulfur recovery, tail gas treatment, acid water extraction and other units, among which the
desulfurization unit is the most important process unit and energy consumer of the whole gas purification
facilities. During the operation of desulfurization unit, the real time fluctuation of feed material has an
important impact on the stable operation of natural gas purification plant. Based on the desulfurization unit
of a natural gas purification plant, the steady-state simulation model and dynamic model were successively
built using HYSYS software, and validated using the actual operation data. By adding disturbance to the
parameters of natural gas feed material (flow rate, temperature) , the transient state of the desulfurization
unit is simulated, and by adjusting control parameters, the energy consumption fluctuation time is

shortened, so that the equipment can recover quickly back to steady state operation, and the impact of
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fluctuations in feed parameters on the equipment operation is reduced. The analysis of the change of total
energy consumption of natural gas desulfurization unit in the transient state shows that when the feed
parameters fluctuate, the total energy consumption of the unit will fluctuate, especially when the flow rate
and temperature decrease, the energy consumption fluctuation is more obvious.
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Fig. 1 Process flowchart of natural gas desulfurization unit of a natural gas purification plant
F1 ERXAKEUTHERNSE R
Tab.1 Natural gas feed parameters of a purification plant
HERRALRL /PR / bk / BRI
-1
(kmol+-h ™) kPa € Wy, Weo, Wi,s W cos Wh,o Weny Weong Weang
5202 8 395 35 0.73% 17.99%  22.83%  0.07% 0. 06% 58.13%  0.17% 0. 02%
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Tab.2 Calculation parameters of main equipments of desulfurization unit

2R ol 24 ¢
C-101 JETH % 77 /kPa 8 360 C-104 2B BERBERS R ] /kPa 177
C-101 )i K 7 /kPa 8 371 E-104 JEfj /kPa 217
C-102 B4 T3 R /7 /kPa 8 150 E-106 [z i MR /C 39
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Tab.3  Comparison of steady-state simulation data with plant operating data
S5 AR LT8R |28 BEE T s
C-101 BT S EE /°C 44.00 44. 00 C-102 TR i /(kmol - h ') 4 063.53 4 067. 33
C-101 J& = RLBE /°C 59. 00 59. 00 C-102 B/ i i /(kmol - h™')  7315.28  7311.59
C-101 BT/ Wi s /(kmol - h™') 4 167.28 4 165.74 | C-104 B5T0 ™ 5k EE /°C 50. 00 50. 00
C-101 BEJE/ Wvis /(kmol - h™')  19°030.37 19 031.92 || C-104 H5J5 7= Sk /°C 128. 00 128. 00
C-102 FETHi = S JRLBE /°C 43. 00 43.00 C-104 B TH= 53 /(kmol - h ™) 1345.46  1345.19
C-102 = SRR /G 47.00 47.00 C-104 BEEFE i /(kmol - h™') 18 408.44 18 408. 71
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Fig.2 Dynamic model of natural gas desulfurization unit
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Tab.4  PID control parameters of main control points
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Fig.3  Validation results of dynamic model of desulfurization unit
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