Real Time simulation of Tank level control system using Open
Modelica done by CDAC-T

Tank Level Control System

Source

S1

FL1

Open
Modelica
Models

Ccvl

<

Control
valve

FL2

LT1

Tank

A PC 104 system
AN for Controller

A

Real-Time Simulation Set up

Tank System
Model in Open
Modelica

Ethernet Communication

-

L
T
N

SIMULATION SYSTEM

< PID |*
. Set Valve
cv2 ‘
T
FL3 FL4 sit
Sink

PID Controller
[————————————\

PC-104 SYSTEM



\ Interface of Open Modelica Model with PC104 PID Controller with TCP Protocol: Simulation

setup
Control Valve Demand
Open
Modelica *—| OUTPUT.txt TCP/IP
Tank Client
Model > PROCESS.txt >
Level

A

Ethernet

PC WINDOWS XP OS

| PC/104 — Embedded controller (compact PC)

\ figure 3

TCP/IP
Server

PC/104 LINUX CRUX OS




Procedure for Simulation in Real Time using Open Modelica

1. The tank level control system shown in figure 1, is mathematically modeled by dividing it into
following sub-components: (a) Port (b) Level sensor (c) Source (d) Control valvel & 2 (e) Tank
and (f) Sink

2. The Port and Level sensor components are made as part of Interfaces package. The individual

components can have a graphical representation as shown.
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3. The Components package is made which contains Source, Control Valel, Tank, Control valve 2,

and Sink as sub-components.

4. The Source component with its graphical representation.
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5. The Control valve 1 component with its graphical representation.
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6. The Tank component with its graphical representation.
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7. The Control valve 2 component with its graphical representation.
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8. The Sink component with its graphical representation.
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9. The One Tank System will be formed by suitably connecting the components. In graphical mode,
if we drag and drop the components and connect them, the textual code will be generated.
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11. To achieve simulation in real time, we have to integrate it in one tank system.
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12. To run the simulation, the model should have same number of equations as the number of
variables. The ‘check model’ option is used for it.
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13. Now we can run the simulation. We have configure Start time and stop time.
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14. During simulation we can start a counter to check the real time. If we have given stop time of 60
sec, then the simulation should take exact 60 sec only.
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15. The simulation results can be plotted. Any variable in model can be plotted.

time=0.5 sec; Set point =3.00 m; Stop time=300 sec
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Sampling time=1 sec; Set point =2.50 m; Stop time=500 sec

SF SimForge - C:\Documents and Settings\CIG\Desktop\RealTimeProject

File Edit View Tools Chart Window Help

OeEHBE | 4| + | AA| XKXEEH  HH | &

. B i +
RealTimeProject |v ; }j Text editor: RealTimeProject - OneTankSysy £ Simulation Result 1
[ Mudelica =0 File  Edit Search Markers Folding Wiew U Title 0
o [ Used external packages ==
¢ 3 Modelica classes OBl IneTafl 356 ten 3.00
extends Tanksysten.netanksysten ;
? lj Tanksystem extends CDACRealTimeSynchronization Tl
o [ Interfaces Real initValue ; 250
¢ [ components annotation(Diagram|coordinateSysten i
D Source algorithm ;
[ controtalvet if initial{] then i
D Tank init¥alue:=initTime (time); 175
-
[ sink 1.50
else
D Controlvalve2 end A E: 1.25
D MaodelicaPrint end OneTankiysten; 1.00
D ModelicaRead 075
[0} onetanksysterm o
[ Twatanksysterm
0.25
[ Threetanksystern
0.00
[ oneTanksystem 50 100 150 200 250 300 350 400 460 500
[} Hello Modelica: RealTimeProject - OneTankSy X

[ coACRealTimesynchronization
[ BouncingBall

o [ Madelica files

3 IECE1121-3

[ Simulation result

¢ [] OneTankSystem_res.pit

O Tl initvalue

) O oldrealTims

[ [ oldSimulationTime
) O] outputyalue

) [ realTime

[ [ simulationSpeed

® = =

Tank " .

o Sink

ONE TANK CONTROL SYSTEM
4 [i] L

|Sawng: CneTankSystem




Sampling time=5 sec; Set point =2.50 m; Stop time=100 sec
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Sampling time=10 sec; Set point =3.00 m; Stop time=300 sec
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16. The simulation will take exactly 300 sec as configured. The Real time and Simulation time are exactly
overlapping.
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¢ CdModelica classes ~[nodel OneTankSysten
D BouncingBall extends Tanksysten.Onetanksystem ;
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D OneTankSystem £ Real initWValue :
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The Real time and Simulation time are exactly overlapping (simulation run for 100 sec).
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17. The two tank system is modeled in open modelica.
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Two tank system model
Simulation result in Open Modelica
Sampling time=0.5 sec; Set point T1=3 m; T2=2m; Stop time=800 sec
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e i e [ Dl Sk

edndde a4 =] A4 HEL s | Y B
1. Lf.l XA AR LRt - 0 Ealfial ol JHE_ 5 R
] =
_"_'"'_"':'I'.""':"_ - 1Tl I it Bt 1 Al m_
==l -
B e Tita 0
= =e e
15 Bk sl
=T e el e
| ol i
kv -
e 1
il et
1
i | - im
3 -
| am -
- am
- T
ety
= ™
1= .,I
5 = -
[ £l mia
] Larshiet 1]
= Chiwarse
=1 am
=r
\ oy am
=1 (]
3 v T E E T E B E E R B E B B B
—. L
3
=
T




18. The three tank system is modeled in open modelica.

File Edit View Tools Window Help
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o= [ Used external packages Tanksysten. conponents. Source 51 annotarion [Placement|transformation(x = -80.0), ¥ = 11.0, scale = 0.21000001), iconTransformari
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Three tank system model
Simulation result in Open Modelica
Sampling time=0.5 sec; Set point T1=2 m; T2=3 m; T3=2 m; Stop time=800 sec
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19. The bouncing ball problem is tested for real time simulation.

\Documents and Settings\CIG\Desktop\RealTimeProject
File Edit View Tools Chart Window Help
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RealTimeProject " 4 B
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D CDACRealTimeSynchronization.mo arnotation(Diagrau (coordinatelysten (extent = {{ -100, -10
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paraneter Real e = 0.7 “coefficient of restitution” ;
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