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Abstract

Compressors are of particular importance due to their wide application in various industries for
compression and gas transmission. Due to the increasing use of compressors in the industry, it is
imperative to determine a mathematical model for the compressor to design a control system, analyze
it and its simulating in corresponding computer software like MATLAB. In recent years, intelligent
modeling such as neural and fuzzy networks due to the more realistic performance of these models has
been considered by researchers. Its types have been used for modeling. Intelligent methods have a
high ability to stablish a relation between input and output data. On the other hand, in compressors
surge phenomenon is a challenging case which occurs very quickly and will cause damage to the
compressor and the production process. This phenomenon is defined as an instability in the operation
of the compressor. Surge control expands the operating range of the compressor and exhibit the
occurrence of this phenomenon. This article reviews modeling, surge phenomenon, and types of active
and inactive surge control. For modeling, from the Moore—Greitzer’s model to intelligent models, it
has been studied that according to the obtained results, it can be said that the Moore—Greitzer’s model
has more errors over time than intelligent models and is a suitable model. Not from the compressor.
Next, the control of the surge phenomenon in the compressor is checked by active and passive
methods. The compressor's control in the active mode does not require a compressor performance
curve. Still, in the passive method, it controls the compressor by using the performance curve and
creating a safety margin from the surge line. So as not to enter the surge phenomenon. This makes
active control performance more efficient than passive control.
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Figure (1): Percentage of world net electricity generation by energy source in twenty years
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Table (1): A key criterion in choosing a compressor
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Table (2): Advantages and disadvantages of different types of compressors
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Figure (2): Diagram of compressor types
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Table (3): Advantages and disadvantages of several methods of modeling the compressor
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Table (4): Several compressor review articles
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Table (»): Advantages and disadvantages of several control methods in the compressor
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Figure (3): Types of performance curves, (a) Surge margin (surge control line), (b) Compressor performance curve (load lines, surge line and
speed lines), (c) Compressor operating points along with surge line and compressor characteristics
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Figure (4): Characteristics of the occurrence of the surge.
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Figure (5): Deep surge, (a) Moving the compressor working point. (b) Instability in the direction of the compressor gas
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Figure (6): Mild surge, (a) The compressor operates at a stable point, (b) Instability in the direction of the compressor gas
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Figure (7): Compressor control approaches
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Figure (8): Compressor with anti-surge valve
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Figure (9): Surge control flowchart
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Figure (10): Block diagram of the passive method
b o5 Wl g ypa o ol (] oyl ol altees 5 00905 (S, 1y 3 aS So g S8 VFV] s o
35 48 ool B 2 ol Sl I g S8 a3 Sy s slie ol sl 955 8y g s4G 4 Ll
TISQP 5 okt et et <o ot PID S SRS oz 5l g SRS sl o sunlie L5 (1) UK
Jos (255 @ oasS S dad 7w ety Cions )0 jgu oS IS adais 285 L 0 L aS Wleo S eolawl ya i
SlroasS J,iuS oS wilasd 3 a0 7w S b (g9, 45 ahats a5 09l o0 cualin (V) SO 50 [OVY) U] S’ o0
03,59, 1y A b gt s s 5 PID (slooniiS S Jg 05 Jat s s comien SQP 5 (od .
his o al ad)S Gl s gae S 5 g bl U dbl aw ale e o Sl 008500, ) e b3 s
Al cpl o [OF) U] cwl 00,55 ol St bossS oS ady Jg 00,5 o, 1) g0 La> PID oS J 8
iz oausS S 5l eolaul b [VEA] wiis BRRRCLINT W NS N Ep- YR VEL g JUEL S DNCIp-3] W SUR PR PRVOY I LRV OWEpE
b 4y cosal ails 0,5 a8lol b 6,15 ez an el cuiS i sledaxg g jgm peS ey yol)ly g0 Juld a5 x> pe
SSkes g 28,5 walys 8 bl 5l (S 69y p sgmeeS IS Al Sl 050 LA 4wy oS Sl oad (b e
JgmpeS a5 Jloy aS 8a oo cdmlie (VF) S0 jo cewl odmlive BB (V0) IS 10 S wiS co (e 1) jgao aS Il
9 Oghisn 5 oAS Sy (SladiS Lo pw d9d o0 o b S005 jgmyeeS &S Gloj 3l 18 el g0 a3 (g5,
S )t alte o 5 g Altacs o eSS S al (Sl b 53,5 e $86 8y g 8,138 s

ma*'Sp
Surge
& Distance _
=3 (D) ~
< &
2 2
E -~
@ o
a0 = g \Tun.rul
5 &5 Distance
o
o
7]
=
1<%

mass flow rate m

T b S b g 7w Jp0S 30,8 ks (V) JSSB

Figure (1v): Surge line control red and surge line black line
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Figure (12): Surge Control Line Right Line, Red: PID, Green: Linear MPC, Blue: Nonlinear MPC and Orange: SQP MPC
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Figure (13): Surge Control Line, Red: PID, Green: Linear MPC, Blue: Nonlinear MPC, and Orange: SQP MPC
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FLC#2 Active surge control with flow disturbance
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