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* The LC2030 workstation was designed for training in control engineering. It offers a wide range of training
options, from simple control tasks to different closed loop control systems
* |t can be operated with:
— LC2030 Training (process control system, educational software),
* Download zip file of software setup and unpack

» See documentation folder (including Tasks/Solutions, Instruction manual, help file, open-loop
control solutions)

— WinErs Lab version (process control system, developer version),
— Any control device (e.g. PLS), that is connected to the sockets
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LC2030 Training Rig
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Power plug

230V AC, 50Hz
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Control panel:

Analog outputs 0-10V (yellow socket)
Analog inputs 0-10V (green socket)
Binary outputs 24V DC (yellow socket)
Binary inputs 24V DC (green socket)
LEDs (red, yellow, green)

Switches, push buttons

. /
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Connectin .
heating rod . : L1
LA View from behind
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View from left
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LC2030 Training Rig - Binary Outputs
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Switches and buttons

[ Level switch B1

[ Level switch B2

[ Level switch B3
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S1 @) HS2 @) HS3 @) HS4 @) HSS5 @) - Q/ .

Switches and buttons are binary outputs of the rig,

For testing use a voltmeter and check for 24V DC

SWITCHES
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Manual switches Push buttons Level switches
HS1, HS2, HS3 HS4, HS5 B1, B2, B3



LC2030 Training Rig - Binary Inputs
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Pumps and heating rod
/“le\m
L ‘”ﬂ i

Heating rod Q1 \ )

Pump M3,
Adjustable pump

Pump M4,

—_—

Circulation pump &=

Pump M1
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Pumps and heating rod are switched on by
binary inputs.
For testing use a 24V DC source, e.g. switch HS1

of training rig.
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LC2030 Training Rig - Analogue Outputs /\/'”\gi”‘e‘”b“ro
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Sensor signals Temperature T1 All sensor outputs are converted into 0-10V or 2-10V

signals.

Tipp: For testing use a Voltmeter. The liquid level signal
has an output of 2-10V which correspond to 0-40cm.
Knowing this the measured voltage can be converted
Pressure P1 into a level in cm. The calculated value can be compared

to the scale.

L1 @) m @)

Flow rate F2

Flow rate F1 /
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LC2030 Training Rig - Analogue Inputs /\/'”\g‘i“e‘”b"jro

Adjustable pump and valve

The adjustable pump and valve are controlled by

a 0-10V signal.
Pump M3, Valve V1

Adjustable pump Adjustable valve

For testing use a potentiometer.
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Connection PC - LC2030, Power supply /\/In\gef:,i:_t:;:_jrsochoop
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@ di dactic Ls1 Ls2 153 TEMP. v o
& 1/0-Board 6288 ~ P SWITCHES DIGITAL ANALOG
1 ;) & ] ) ] m(b)’w@‘m@@u (¢ 71(9 FC1
2
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(CRCRONCRNONCE

R ORI IR OM(O

2 Conntection via I/O board 6288
* Connect ground socket (blue)

* Connect 12V socket (red)

Ingenieurbiiro Schoop | Automation — Software Development — Didactics | www.schoop.de

10



Connection PC - LC2030, Binary Inputs /\/'”\gime“rb“m
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- & 2 _‘ » 'y ﬂ I O'
uss 599 ~ ‘ ® e / LC2030 Signal description

, m Ls1 Ls2 Ls3 TEMP. 24V GND Boa rd

&  UO-Board 6288 & LAMPS SWITCHES DIGITAL ANALOG

——Q—Q —-= == — = —= ‘—*@).w@‘w@@u(&)u(y rc1@
i s ‘ Q—Q' ‘ _ — h | m2 @ @ @ Gl © gy | @

B1 Upper level switch

DIN
I @ B2  Mid level switch
- ot . \;J = M2 @Q e
2 @ _\@/ B3 Lower level switch
LI Tor

HS1 Standard switch HS1

HS2 Standard switch HS2

HS3 Standard switch HS3

| e
@ - HS4 Push button HS4
8 —2
@T e @ . . HS5 Push button HS5
& Conntection via I/O board 6288

* Connect output of rig (yellow socket) to input of software (green socket)

* Connect input of rig (green socket) to output of software (yellow socket)
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Connection PC - LC2030, Binary Outputs
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@ didactic

&  UO-Board 6288
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didactic
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Conntection via I/O board 6288

Ingenieurbiiro Schoop | Automation — Software Development — Didactics | www.schoop.de

24V

ANALOG
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©

n (g mly |
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Connect output of rig (yellow socket) to input of software (green socket)

Connect input of rig (green socket) to output of software (yellow socket)

1/0-
Board

LC2030 Signal description

Pump 3

Pump 4, Circul. pump
Heating rod

Lamp 1, red

Lamp 2, yellow

Lamp 3, green
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Connection PC - LC2030, Analogue Inputs /\/'”\g‘i“e‘”t"“ro

Dr.-Ing. Schoop

@
-
&
-
@
@

didac tic 1s1 152 153 TEMP. 2av GND I/o
& UO-Board6288 = =
[ » LAMPS SWITCHES DIGITAL ANALOG LC2030 si nal descri tion
3 g Q ") ") d ) ") Ls1 (t) | m @ & v -’ (y-r.t) Fc1 @ Board g p
3 DOUT | AIN | AouT 2 @ o @ @ @ \g Q 2 (©) @ m @ \ B > Ol | @ L1 Level
1 ® &
& @r-e : © © © © Ol el-@e > ©
@ | @ | @ = F1 Flow rate, control pump
m LC2000
3 ]
@ &) @ F2 Flow rate, control valve
‘@ | o | @
T1 Temperature
@ | o @
6 0 @ Q ‘24\15 P1 Pressure, control pump
ND
7 @ @) .‘3 / Free
'@ ©
L4 1 Conntection via I/O board 6288

* Connect output of rig (yellow socket) to input of software (green socket)

* Connect input of rig (green socket) to output of software (yellow socket)
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Connection PC - LC2030, Analogue Outputs /\/'”\Qi”‘e“rb“m

UsB

bl

stnt e ee

didactic s Ls2 1s3 TEMP. 2av GND
< UO-Board 6288 & LAMPS SWITCHES DIGITAL ANALOG
3 @‘ Q ) & > ) @ | © &|m @0 ma @0 u (@ T @
ol 1/O- . .
DIN [ DOUT | AN [ AouT - © @ DD D @ s’ s ©ow@o-@®¢ ©|oPO LC2030 Signal description
@ e | @ e e S Board
— N 3 @ Q @ Q) ®© ®© © 3 (&) & | m @ &. P2 (\Q)
@ 0 @@ AOUT 1 - Contr. Out. for pump M3
m LC2000
o di0s.
@ J @ AOUT 2 - Contr. Out. for valve V1
‘@ o\ @
‘@0 @
6@ @; @ .24V‘
4 @ ©) .GND Conntection via I/O board 6288
2 @ @) e Connect output of rig (yellow socket) to input of software (green socket)

* Connect input of rig (green socket) to output of software (yellow socket)
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P&I diagram of LC2030 workstation /\/'”\gime“rb““’
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Control systems connected to adjustable pump M3: Level control LIC101

* Level signal at yellow socket L1

|
: * Potential disturbances:
L (_FIC "\ : — *  Position of manual valve V3
IfrlJ? C1 J: C2 * Feed of pumps M1 and M2 in |/ min
- o %\;T - X{;z Plc %Vg Flow rate control FIC103
: 2 196 * Flow signal at yellow socket F1
!_ e - 1F{IJ(; * Potential disturbances:
TC1 | N s Position of manual valve V3
* Varying level in C1
M3 Pressure control PIC106
@ - * Pressure signal at yellow socket P1
* Potential disturbances:
M@ — @ M1 *  Position of manual valve V3
)\/’\ Te2 * Varyinglevelin C1
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P&I diagram of LC2030 workstation /\/'”\gime“rb“m

Control systems connected to adjustable valve V1:

Level control LIC104

L
|
: * Level signal at yellow socket L1
FIC : ]’ « Potential disturbances:
Lic B 104
104 C1 : C2 * Varying level in C2
£ TIC ) W %vz | %VS Flow rate control FIC103
3D @ N
: 2/ | "6/ *  Flow signal at yellow socket F2
| (e Potential di -
e B . otential disturbances:
- T=< |
TC1 | * Varying level in C2
|
NOZ
7N
N o
N /
o [= "

)\)\ TC2
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P&l diagram of LC2030 workstation
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Control systems connected to heating rod TC1:

|
|
|
|
|
L (ucyy |
i ©

el.

TCA1

IB% V1 vzIr

V3

—)
AN

M4

C2

TC2
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Temperature control TIC102

* Temperature signal at yellow socket T1
* Potential disturbances:
* Varying level in C1

* Ambient temperature
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. Connection
heating rod | —— Pt100 Minimum
immersion depth

Connection

a -

|
e Requirements for temperature control
— *  Pump M4 is a circulation pump for tank 1. This pump should be turned
on while temperature control is active.

* Level switch B2, signal ,,minimum water level for use of heating rod“
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Electrical connection of the cooler

Extend the jacks of the cooler with laboratory cables and connect the
ground cable to the ground of the control panel and the 24V cable to
the socket below switch HS1. By pressing HS1, you can then switch
the cooler on and off.

Physical connection of the cooler

Pull the hose from the inlet of the M4 pump out of the quick
coupling.

Insert the hose into the quick coupling of the cooler and the hose
on the radiator into the free quick coupling on the container.
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Software LC2030 Training
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FINAN Chomruion
| LC2030 Owerview

* No measurement running. choso Connected to simulation 10.06.2024

15:00:51

Overview on LC2030 model |

| Licence for- 1B oop, 10x Licence Version: 24.0102
ol L
- <. Closed-Loop Control

- O T
ank 1
- Liguid level control LIC101

- Liquid level control LIC104

- Flow rate contral FIC103

- Flow rate contral FIC105

Closed loop control tasks menu

- LIC101 / FIC105

/LS a - LIC104 / FIC103
N 100
_—mm - Temperature control TIC102

y 990 % 50 - Pressure control PIC106

¥ 0.00 Vmin
y 000 %

Open loop control tasks menu

- Evaluate Controller Behaviour

LIC104 - V1
¥ 27T2cm
y 00 % Sl
Measurements menu \ 000 Uimin Open-Loop Control
— - Open-loop control with GRAFCET
Ope ratlon mOd es: s @ - Open-loop control with logic diagrams
* Process control of training rig \

* Process control of simulation Mode: o [ Reset Simuiation_|
* Simulation (external control necessary, e.g. PLC [ ] Fostozss Simuation @M 2
Or OPC) PCS and simulation LC2030

[ ] Lc2030 simuiation
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Software LC2030 Training - PCS and simulation LC2030
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| LC2030 Overview

* No measurement running.

| Licence for: IB-Schoop, 10x Licence

-
m2 (&

- O X

M1 (2} Vi

100

¥ 0.00 Vmin
|50 y 000 %

LIC104 - V1

% 200cm
y 0.0 %

35.0

300

250

200

15.0

10.0

5

Tank 1

LC2030

Connected to simulation

Version: 24.0102
- <) Closed-Loop Control

- Liquid level control LIC101
- Liquid level control LIC104
- Flow rate control FIC103
- Flow rate control FIC105

% - LIC101 / FIC105

SH
/LS @

-LIC104 / FIC103
- Temperature control TIC102

L7 50 - Pressure control PIC106,

5
02 J
% 0.00 l/min % 0.00 bar
03

Mode:

[ ] pesiezoz
PCS and simulation LC2030

[ ] vc2030 simutation

Automation and
Simulation

@y 000 % y 000 %
1 == 100 %
D -
V3

Reset Simulation

Reset simulation to default values, e.g. level,

temperature

o =
®/m |}

©
4
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X
Dimensions Value Unit
base area tank 195.0 com®
Switching point LS2 (high) 30.0 cm
Switching Point LS2 (cente 19.0 cm
Switching Point LS3 (bottor 5.000  cm
Heating & Cooling Value  Unit
Power heating rod 750.0 w
Insulation loss 5.0 WK
Connection ok 20.0 °C
Connection ok 20.0 °C
Outside temperature 20.0 °C
Flow rates Value  Unit
M1 max. (100%. 5cm) 375 Vmin
M3 max. (100%. 35cm) 5000  Vmin
Load original data of LC2030
Start values Value Unit
Liquid level in tank 20.0 cm
Temperature tank 20.000 °C

Set start values
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Software LC2030 Training - PCS LC2030
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| LC2030 Overview

* No measurement running.

| Licence for: IB-Schoop, 10x Licence

=
m2 ()
=
M1@ Vi
100
x  0.00 V/min
| 50 vy 0.00 %
| 0—-1
LIC104 - V1
®x  -10.0cm
y 00 %
Mode:
PCS LC2030

D PCS and simulation LC2030

|:| LC2030 simulation

Tank 1

-
o

= I
|

[
2
=1

250

_._.
=T B
(=] (=] [=

o
=]

LC2030

Workstation connection

Version: 24.0102

2

é

- < | Closed-Loop Control

x 30,0 °C
y 00 %
SH
/LS @
N 100
O o pEmET
x -10.0 cm 50
0.0 %
aee B
N2 By
B3
LSy 0.00 I/min ¥ 000 bar
Toa L ¥ |y 000 % y 0.00

Process control
system

1/0-Board

Choose IO

K[ LC2030

I
Sensor calibration T-

- Liquid level control LIC101
- Liquid level control LIC104
- Flow rate control FIC103

- Flow rate control FIC105

- LIC101 / FIC105
- LIC104 / FIC103
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[e2

x
(®) 110 6288 (UsB)
{110 8488 (Ethernet)
Fixed IP adress
Digital Outputs Analog outputs
Sta 2 100
A01 500
[ Ma Bt @ (&)
BOZ Py @ o0 1004 S0
BO3 @ o
@ o0 00.00 -
B+ @ (o)
- Bos @ (9
[] bHCP-Serve w0 O AO2 500 o
O Gateway e ® 1) oo @
B @ BOs @ 0
© oo 000 —
Assignment of analog inputs
Al a2z A3 Al
R m o
0s D F o5 m 1 os D F 05 D F
o 4 e 072 e 07 s = ww 07
= O | Or = O d m
oo 00.00 Oe: o0 00.00 Or2 oo 00.00 Oz o0 00.00
|SerereT i Assignment of analog inputs happens via choosing signals
AS 0O NG )
* No measurement running. os O . - D’ U Liquidlevel
| o, A 00 oo F2: Flow rate in inflow
The input signals (raw values) have a normal dol D T " D T
Ti:  Temperature
B 0Or P1: Pressure in outflow
This window opens in view mode. For editingch¢ & & 00.00 \:\"2 00 00.00 D"Z

o]

All values show a linear correlation between the r.

Enter the physical units with the keyboard. The raw values may be entered with the keyboard or by pushing the node button to get the actual value.

) Temperature TIC102 [°C]

node 1 node 2
Normalised raw 0.000 1.000
| Temperature -30.0 70.0

() Flow rate FIC103 [L/min]

node 1 node 2
Normalised raw 0.000 1.000
Flow rate ’700 m
() Pressure PIC106 [bar]

node 1 node 2
Normalised raw 0.000 1.000
Pressure 00 06

Current value
0.000
-30.0

Current value
0.000
0.0

Current value
0.000

00

(0 Liquid Level LIC101/LIC104 [ecm]

node 1 node 2
Normalised raw 0200 1.000
Liquid level 0.0 400

() Flow rate F1105 [L/min]

node 1 node 2
Normalised raw value 0.000 1.000
Flow rate 0.0 10.0

Current value
0.000
-1E+001

Current value
0.000
0.0

(]
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| Test signals
; Digital Inputs Digital Outputs Analog outputs Test by pushing software button view result on
. o o (o o O AO1 100 workstation. Attention when Valve V1 is closed check
. o o ® @, o | M1 (BO1) only very shortly.
B3 @ B3 @ (O oo o 0 Signal LC2030  Signal description
B4 @ go4 @ (%)
BS @ BOs @ (7 e , BO1 - Pump 1
AODZ s o ——
B6 @ Bt @ (¢ 10 \ BO 2 - Pump 2
o o o o © | = i s03 WS pumps
B @ \Bos @ (%)) by
00 o0 BO 4 - Pump 4, Circul. pump
Assignment of analog inputs BOS - Heating rod
Al u A2 E-1 AI3 %_1 Al4 %_1 BO 6 - I
05 F1 a5 m F1 05 F1 0.5 F
oo 5 PL DFE o 5 o DF2 oo 5 Lo L2 oo | o D = BO 7 - Lamp 2' yeIIOW
S; E: S: Iﬁ: BO 8 - Lamp 3, green
feln] 00.00 I:I P2 a8 00.00 D P2 a0 00.00 I:’ P2 feln] 00.00 I:’ P2
A5 A6 Assignment of analeg inputs happens wia choosing signals . . . .
O e Check by using the slider and switching on Pump 1 and 3
05 F1 00 L1: Liguid level
X ’ ng g: F1: Flow rate in outflow ‘ Reset assignment ‘ . . .
o e s o . 0 F2° Elowrate o I/0-Board LC2030  Signal description
o T1: Temperature
ao 0000 :; oo 000 g; P1- Pressurein outfiow AOUT 1 - Contr. Out. for pump M3
__Back
AOUT 2 - Contr. Out. for valve V1
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LC2030 Workstation - Check Inputs
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| Test signals
_ Level switches ]
| Digital Inputs Digital Outputs Analog outputs
| |
Bl1 - ]
e o o @ < x ot |} Atches and push buttons: \
o @ B3 8 (@ ' . Test by switching HS1 — HS5 manually and check LED
e\ oo L - status
Bt @ B4 @ (o 1/0
B @ Bos @ (%) ar LC2030  Signal description
AD2 0.0
BIs @ BOs @ (o) gt
00 ﬁ - [ - B1 Upper level switch
BY @ BO7 @ (o) N 50
ss @ e @ (3 \ _'/ , - B2 Mid level switch
B3 Lower level switc
Assignment of analog inputs .
- HS1 Standard switch HS1
Al Al2 Al3 Al4
g 0w O 0 - HS2 Standard switch HS2
05 D F1 05 F1 05 D F1 05 D F
- T d T g T - Xn
531 E31 831 531 - HS4 Push button HS4
a0 00.00 a0 00.00 a0 00.00 a0 00.00
Oe- e O O - HS5 Push button HS5
AlS |:| 1 A6 I:I 1 Assignment of analeg inputs happens wia choosing signals —
O« O ; ;quid Bl , ‘ ‘ Assignment of analogue inputs is only necessary for old
: ow rate in outflow Reset assignment . .
,@, g: @, g: F2  Flow rate in inflow & workstations (Year of construction 2015 and older).
—l [lor oy e Test by turning on pumps and heating rod and view change
_D— P2 o0 0o.00 p2 . .
Back .
9 O a oo | in raw signals

Ingenieurbiiro Schoop | Automation — Software Development — Didactics | www.schoop.de 24



