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Besides steady-state analyses, which 
are based on simplified mathematical 
models and are limited to a certain 
process condition, dynamic simulations 
provide a broader overview of the 
continuous operation of a system and 
translate it into transient behavior using 
rigorous thermodynamic and fluid flow 
calculations.

Simulations are carried out using 
MATLAB Simulink or Aspen HYSYS 
depending on the specific requirements 
and the intent of the study.
Typical scenarios that are examined 
during a simulation study include 
start-up procedure, load changes, 
normal or emergency shutdown, feed 
reduction and antisurge valve failure.

The simulation model integrates the 
compression system including suction 
system, compressor stage, recycle 
valve, anti-surge controller, discharge 
system, heat exchangers, 
interconnecting pipings and steam 
turbine or electric motor driver.

Dynamic 
 Simulation

Dynamic Simulation sets the course towards a 
digital future of process design and system analysis.  
As an advanced engineering tool, it provides an 
in-depth understanding of transient processes of 
turbomachinery trains in numerous scenarios.
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Visualize your specified operating cases 
in a dynamic model to analyze the 
transient behavior of various parameters 
of the compressor against time. Whether 
it is the start-up procedure, a static 
operation or a delayed or undelayed trip 
scenario, the options are countless.

100
80
60
40
20

0

10000

5000

0 m
as

sfl
ow

 [k
g/

h]

op
en

in
g 

[%
]

100 200 300 400 5000
time [s]

40
30
20
10
0

80
60
40
20

te
m

pe
ra

tu
re

 [°
C

]

pr
es

su
re

 [b
ar

g]

100 200 300 400 5000
time [s]

100
80
60
40
20

0

600

400

200

0

vo
lu

m
e 

flo
w

 [m
3 /

h]

op
en

in
g 

[%
]

100 200 300 400 5000
time [s]

18

16

14

12

10

8

6

4

2

0

h p [
J/

kg
]

x 104

flow [m3/s]
0.05 0.15 0.2 0.25 0.30.10

operation point from simulation
surge line
control line
compressor map 70–105% speed

18

16

14

12

10

8

6

4

2

0

h p [
J/

kg
]

x 104

flow [m3/s]
0.05 0.15 0.2 0.25 0.30.10

100

80

60

40

20

0

5

4

3

2

1

0

m
as

sfl
ow

 [k
g/

h]

op
en

in
g 

[%
]

time [s]
50 100 150 200 250 300 3500

140

120

100

80

60

40

100 

80

60

40 te
m

pe
ra

tu
re

 [°
C

]

pr
es

su
re

 [b
ar

g]

time [s]
50 100 150 200 250 300 3500

operation point from simulation
surge line
control line
compressor map 70–105% speed

FV-706 inlet pressure
FV-706 outlet pressure
FV-706 inlet temperature
FV-706 outlet temperature

FV-706 opening 
FV-706 massflow

ASC MP OP
ASC MP PV
ASC MP SP

FV-506 inlet pressure
FV-506 outlet pressure
FV-506 inlet temperature
FV-506 outlet temperature

FV-506 opening 
FV-506 massflow

C-304003 massflow
C-304003 speed
C-304003 power

C-304003 inlet pressure
C-304003 outlet pressure
C-304003 inlet temperature
C-304003 outlet temperature

A detailed simulation report covers 
the results of a dynamic simulation 
study according to the contractually 
agreed scope.

Simulation report 
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Simulation model
of a turbomachinery train
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Long-term experience

MAN Energy Solutions SE prides itself 
with over 10 years of profound 
experience in performing dynamic 
simulation studies. Over the course of 
time many system components have 
been modelled and optimized to meet 
any specific needs. Comparisons of 
simulation results with actual measured 
compressor performances have proven 
the excellent quality of MAN Energy 
Solutions’ simulation approach.

Flexibility 

A simulation study can be performed 
for new-built machine trains as well as 
for existing trains in order to verify a 
proposed system or recommend 
changes to increase the efficiency and 
overall performance of a train.

Verification of operability and 
controllability

–   Verify operability and controllability 
of the train under steady state and 
transient conditions

–   Verification of response of the entire 
compression system during normal 
and abnormal operating scenarios

–   Verify that control systems are 
capable of ensuring safe operation 
and equipment protection

–   Verify the response of the anti-surge 
control systems and associated 
recycle piping

–   Verify the SOP (Settle-Out Pressure) 
in different shutdown scenarios

–   Capability to start-up from settle-out 
conditions

–   Evaluate the requirement of hot gas 
bypass valve across anti surge valve

–   Verification of design pressure and 
temperature

Setpoints adjustment

–   Adjust anti-surge valve opening time 
and control system response

–  Optimization of control system
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All data provided in this document is 
non-binding. This data serves infor-
mational purposes only and is not 
guaranteed in any way. Depending on 
the subsequent specific individual 
projects, the relevant data may be 
subject to changes and will be 
assessed and determined individually 
for each project. This will depend on 
the particular characteristics of each 
individual project, especially specific 
site and operational conditions. 
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