
  
Description: MC3-SC Step Controller Pages: 45 Doc. no. 140744 
Type: Manual By: BVDB Version: 1.4 
File: Do140744 MC3-SC Step Control V14 

EN.docx 
Initials:  Date: 09-05-2017 

VDH Products BV      
 

MC3-SC Manual 

Step controller 

 

 

 

 



 

 
MC3-SC Step Controller Document no.: 140744  version 1.4 

 

Page 2 of 45 

 

Contents 
1 Functional specifications ................................................................................................................................ 4 

2 Operation ............................................................................................................................................................. 5 

2.1 General ......................................................................................................................................................... 5 

2.2 Standby mode ............................................................................................................................................ 5 

2.3 Switching the controller off.................................................................................................................... 7 

2.4 Turning the controller on ........................................................................................................................ 7 

2.5 Screen layout ............................................................................................................................................. 9 

2.5.1 Settings button ................................................................................................................................. 9 

2.5.2 Login symbol ................................................................................................................................... 10 

2.5.3 Standby button ............................................................................................................................... 10 

2.5.4 Control data for regulating the compressors ......................................................................... 10 

2.5.5 Control data for regulating the condensers............................................................................ 10 

2.5.6 Active compressor steps .............................................................................................................. 11 

2.5.7 Compressor status overview ....................................................................................................... 11 

2.5.8 More/less power ............................................................................................................................. 11 

2.5.9 Condenser status overview ......................................................................................................... 11 

2.6 Compressor service ................................................................................................................................ 12 

2.7 Troubleshooting ...................................................................................................................................... 13 

2.8 Controller settings .................................................................................................................................. 15 

2.9 Thermostat function .............................................................................................................................. 17 

3 Parameters ........................................................................................................................................................ 18 

4 Explanation of the parameters .................................................................................................................... 22 

4.1 Compressor section ............................................................................................................................... 22 

4.2 Condenser part ........................................................................................................................................ 23 

4.3 Temperature sensors ............................................................................................................................. 23 

4.4 Additional settings .................................................................................................................................. 24 

4.5 Pressure sensors .................................................................................................................................... 24 

4.6 Pressure alerts ........................................................................................................................................ 25 

4.7 External setpoints ................................................................................................................................... 25 



 

 
MC3-SC Step Controller Document no.: 140744  version 1.4 

 

Page 3 of 45 

4.8 Thermostat ............................................................................................................................................... 25 

4.9 Production data ....................................................................................................................................... 26 

5 Hardware configuration ................................................................................................................................. 27 

6 Alerts ................................................................................................................................................................... 33 

7 Functional flow ................................................................................................................................................. 34 

7.1 How the P band works on the suction side (compressor side)................................................... 34 

7.2 Overview of the functional flow for 4 compressors when stepping compressor levels up 
and down ................................................................................................................................................... 34 

7.3 Overview of the functional flow for a compressor with 5 cylinders ........................................... 35 

7.4 How regulation works for a compressor with unequal steps ...................................................... 35 

8 Summary versions ........................................................................................................................................... 38 

9 Views ................................................................................................................................................................... 38 

10 Connection diagrams...................................................................................................................................... 40 

11 Dimensions ........................................................................................................................................................ 45 

  



 

 
MC3-SC Step Controller Document no.: 140744  version 1.4 

 

Page 4 of 45 

1 Functional specifications 
 

The MC 3-SC is an 8-stage step controller than can regulate a maximum of 8 compressors and 8 
condenser fans up and down, based on the measured suction and discharge pressures and the 
active setpoints. 

There are two options for regulating up and down using the controller: 

Compressor regulation: On/off switching 

 With or without valve lifting (multi-stage compressor) or 
frequency controlled. 

 Condenser regulation:  On/off switching or frequency-controlled. 

The controller can also decide which compressor or condenser should be switched on or off, 
depending on the total number of operating hours, or based on capacity. 

Compressors and condensers can also be removed from the controller, e.g. for maintenance or 
faults. 

Minimum and maximum pressure alerts, minimum and maximum pressure faults, minimum and 
maximum temperature alerts and minimum and maximum temperature faults can be set for 
monitoring the controller. 

All the settings and operating options can be set to require a password for authorization. 
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2 Operation 
 

The operating panel of the MC3-SC is split into two parts, with the compressor part (SUCTION) on 
the left and the condenser part (DISCHARGE) on the right. These two parts are operated and read in 
virtually the same way. The current status and settings of the controller can be read off from the 
touch panel. 

2.1 General 
This manual gives an abridged overview of the options for operating the MC3-SC controller. This 
document describes how to operate the controller via the touch screen. The various possibilities 
are explained using screen shots. The screen shorts were made with the controller language set to 
English. 

2.2 Standby mode 
When the power to the controller is switched on, it will start up and display the following screen. 

This screen shows that the controller is in standby mode. Various actions can be taken from here: 

- Reinitialize the communication between the controller and the touchscreen. 
This is possible if the touchscreen has been switched on before the controller. In such 
cases, it is possible that the touchscreen cannot see whether the controller has come out 
of standby mode. This action is taken by pressing the VDH logo. 

- Switching the controller off 
Pressing the “Power off” button switches of the controller completely. This should be done 
before disconnecting it from the mains, e.g. for maintenance. It is possible to disconnect 
the controller without using this button first, but this can have a negative effect in the 
longer term on the lifespan of the SD card in the controller. Confirmation is requested 
before the controller is actually switched off. 
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- Turning the controller on 
The controller can be turned on using the power button at the bottom right of the screen.  
If the controller settings require a password for modifications, this will first be checked. 

- Changing  the communication settings 
The communication between the touch panel and the controller uses TCP/IP. This means 
that both the controller and the touchscreen must have IP addresses. By default, this is 
192.168.100.1 for the controller and 192.168.100.101 for the touch panel. 
The touch panel has to be told where to find the controller. This can be done by touching 
the text “MC3-SC” (in the middle of the screen) and holding for 10 seconds. The following 
screen then appears. 

 
Changing the blue numbers lets you tell the touch panel the controller’s IP address if it has 
been changed. Underneath, for information purposes only, is the IP address of the touch 
panel. 
The IP address of the panel can be changed as follows: 

- hold your finger on a grey part of the startup screen for 5 seconds (e.g. above the 
“MC3-SC” text) 

- a popup menu appears; select the “Show System Settings” option here 
- press the “Back” button (at the bottom of the screen) twice 
- a box showing the text “Network” in blue can now be seen 
- click this and alter the network settings 
- click “OK” and the cross at the top right of the screen 
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2.3 Switching the controller off 
Before the controller can be switched off, the password must be entered if required. The “OK” 
button then has to be held in for 10 seconds. 

 

 

2.4 Turning the controller on 
After the controller has been switched on and the password has been given (if required), the screen 
will show a status overview of the controller. 

 

The screen shown here gives an overview of the compressor (suction) part on the left and an 
overview of the condenser (discharge) part on the right. 

This screen also contains two buttons located in the top corners. 

- Settings button. This button is in the top left corner (VDH logo). This is where the controller 
settings can be adjusted. 
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- Standby button.  This button is in the top right corner. It can be used for putting the 
controller into standby mode. Confirmation will be required first, of course. 

 

The standby button is not visible if the controller is configured to use a password for any 
changes that are to be carried out and when the user is logged out (either manually or by a 
timeout). 

 

 

 
The settings button does remain visible, so that the user has the possibility of logging in. 
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2.5 Screen layout 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.5.1 Settings button 
The user can use this button for changing settings, logging in or viewing alerts. 
 

Settings button 
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for regulating 
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compressors 
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Active compressor 
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2.5.2 Login symbol 
This lets you see whether the user is logged in and able to make changes, can switch the controller to 
standby or off, etc. 
 

2.5.3 Standby button 
This button can be used for switching the controller to standby and then turning it off if desired. 

2.5.4 Control data for regulating the compressors 
The control data is split into three layers: a pressure component, a calculated temperature 
component and a measured temperature component (which requires a suction-side temperature 
sensor). 

The measured values are always shown in the middle, with the setpoints on the right. These 
setpoints are shown in blue. If the defined setpoint is overruled by an external setpoint, the defined 
setpoint is shown in a small font with the active setpoint below in a larger font (and in black). 

2.5.5 Control data for regulating the condensers 
Like the compressor regulation, the control data is split into 3 layers. As an exception, the lowest 
layer does allow the measured discharge temperature, the measured outside temperature or both 
to be displayed. This depends on the parameters and whether one or both sensors are connected. 

Compression side (discharge) temperature display 

 

Outside temperature display 

 

Display showing both temperatures 
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2.5.6 Active compressor steps 
At the bottom of the compressor display, the active levels for are shown for the compressors that 
are enabled. Compressors that are turned off or not configured will not have a value shown beneath 
the symbol. 

2.5.7 Compressor status overview 
A status overview is given for each of the compressors. The symbols may be shown in various 
colours. 

- Grey means that the compressor is turned off. 
- Green means that the compressor is switched on. 
- A blinking green field around it means that the compressor is being switched on or off, of 

that a level is being enabled or disabled. This can be seen from the green triangles in the 
blue bar (more/less power). 

- Yellow means the compressor has been put into service. 
- Blinking yellow means that the compressor’s operating switch has been used to switch it 

off. 
- Red means a compressor fault. 

2.5.8 More/less power 
If more or less power is required, this is shown using a symbol. In addition to displaying a symbol 
(arrow up or down), the compressor or condenser for which the control signal is about to change 
will blink green. 

2.5.9 Condenser status overview 
Like the compressor status overview, this part contains symbols that represent the status of the 
compressors. 
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2.6 Compressor service 
 
Pressing the compressor overview shows a dialogue that can be used for bringing the compressors 
into service or removing them from the ‘in service’ status. 

 

The service status of a compressor can be changed by pressing it. The compressor symbols at 
the bottom will then go yellow. 

At the bottom of this screen is a symbols with a clock. Pressing this button gives a dialogue 
that can be used for resetting the runtime hours counters for the compressors. 

 
 
Pressing the “Reset” button after a compressor lets you zero the runtime counter for that 
compressor. 

Putting a condenser into service or zeroing its operational hours counter can be done in the 
same way as for the compressors; however, you have to start from the overview screen for the 
condensers. 
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2.7 Troubleshooting 
If a compressor is in an error status, this is shown on the main screen. 

 

The compressor overview shows you which compressor has the error, and the control data is 
shown on a red background. An exclamation mark will also be blinking at the top of the screen. 

When an alert (not an error) is being signalled by the controller, the touchscreen will show this 
by putting a yellow background behind the control data. 
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Pressing the red field will give an overview of the alerts that have currently not been 
acknowledged. 

 

If there are active alerts, they are shown in the screen and can be acknowledged using the 
button at the bottom right. 

The button at the top left with the VDH logo can be used for going back to the overview screen. 
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2.8 Controller settings 
The Settings button takes you to the following screen. 

 

Pressing the button with the key displays the login/logout screen. 

 

The password for logging in can then be entered in the rectangular field in the middle. The button at 
the bottom right can be used for logging out and the one at the bottom centre lets you change the 
password. 

The button with the clock lets you change the clock for the controller and the touchscreen. 

 

The time on the MC3-SC controller is shown on the left-hand side; this can be changed and the 
Apply button then saves it to the controller. On the right-hand side there are two buttons for 
setting the time in the controller to match the panel (after which you have to press Apply) or for 
using the time filled in for the controller as the panel time. 
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The button with the book symbol is used for changing the controller’s parameters/ 

 

This screen lets you set the language to be used and various parameter settings can also be 
adjusted. The up and down buttons can be used for selecting the desired parameter. The desired 
parameter numbers can also be filled in directly by pressing the field with the number. The value for 
the parameter is shown to the right of the parameter number. The minimum and maximum 
permissible values are shown beneath it. 
A description of the parameter is given below. 

 

The button with the exclamation mark can be used for showing the list of current alerts. 

 

There is a button beneath the list for acknowledging the active alerts. The alerts disappear from the 
list once they have been acknowledged and eliminated. 
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2.9 Thermostat function 
When there is a triangle in the discharge part of the touchscreen, it means that the controller also 
has a thermostat function. 

  

Pressing this replaces the discharge part of the screen with a thermostat readout. 

 

The thermostat can work fully autonomously or it can also be used for lowering the setpoint of the 
suction section. 

 

 

  

Thermostat 
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Cooling active; 
evaporator 
valve open 

Evaporator 
fan running 

Flow detected 

Modified setpoints when the 
thermostat is active. Original 

setpoints are in blue. 

External 
on/off 
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3 Parameters 
 

Number Description Range Unit Value 

Compressor settings 
P 10 Minimum adjustable compressor pressure 

setpoint 
-1.0 to 50.0 bar 1.0 

P 11 Maximum adjustable compressor pressure 
setpoint 

0.0 to 50.0 bar 50.0 

P 12 P band for compressor level control 0.1 to 50.0 bar 8.0 
P 13 Switch-on delay for the next compressor 1 to 600 sec 30 
P 14 Switch-on delay for the next compressor 

step 
1 to 600 sec 0 

P 15 Step-up time between the compressor steps 1 to 600 sec 300 
P 16 Step-down time between the compressor 

steps 
1 to 600 sec 30 

P 17 Compressor regulation type 
2 = capacity regulation for non-identical 
capacities 

2 to 2 - 2 

P 18 Compressor strategy 
0 = no restrictions 
1 = leave the operational compressor 
running 
2 = only step up compressors 

0 to 2 - 0 

P 19 Minimum capacity gain per step 0.1 to 300.0 kW 1.0 
P 20 Minimum time between switching the same 

compressor off and on again 
0 to 999 sec 120 

P 21 Unloaded running time when starting a 
compressor (valves are lifted) 

0 to 30 sec 3 

P 22 Minimum compressor running time 0 to 999 sec 30 
P 23 Pressure at which the next step comes 

online without delay 
-1.0 to 50.0 bar 10.0 

P 24 Pressure below which the minimum running 
time is skipped 

-1.0 to 50.0 bar 0.0 

P 25 P band for the compressor frequency 
controller and Bitzer CSH slider valve 

0.1 to 50.0 bar 10.0 

P 26 I time for the compressor frequency 
controller 

0 to 999 sec 0 

P 27 Maximum number of starts per hour 0 to 20 
0 = unlimited 

- 6 

P 28 Increase capacity interval time 1 to 999 - 5 
P 29 Decrease capacity interval time 1 to 999 - 5 
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Number Description Range Unit Value 

Condenser settings 
P 30 Minimum adjustable condenser pressure 

setpoint 
0.0 to 50.0 bar 1.0 

P 31 Maximum adjustable condenser pressure 
setpoint 

0.0 to 50.0 bar 50.0 

P 32 P band for condenser regulation 0.1 to 50.0 bar 8.0 
P 33 Minimum condenser frequency controller 

output signal 
0 to 100 % 11 

P 34 Amplification factor for the condenser 
frequency controller 

1 to 100 % 100 

P 35 Step-up time between the condensers 1 to 600 sec 300 
P 36 Step-down time between the condensers 1 to 600 sec 30 
P 37 Condenser control type 

1 = Step up/down in fixed sequence 
(1, 2 ,3, 4 then 4, 3, 2, 1) 

1 to 1 - 1 

Temperature sensors 
P 40 Suction-side temperature sensor  

(sensor 1) 
0 = absent 
1 = present, read-only 
2 = present, read-out and alerts 

0 to 2 - 0 

P 41 Compression-side temperature sensor 
(sensor 2) 
0 = absent 
1 = present, read-only 
2 = present, read-out and alerts 

0 to 2 - 0 

P 42 Minimum suction side temperature sensor 
alert 

-40.0 to 50.0 °C -40.0 

P 43 Minimum suction side temperature sensor 
fault 

-40.0 to 50.0 °C -40.0 

P 44 Maximum compression side temperature 
sensor alert 

-40.0 to 100.0 °C 100.0 

P 45 Maximum compression side temperature 
sensor fault 

-40.0 to 100.0 °C 100.0 

P 46 Suction side temperature sensor offset -10.0 to 10.0 K 0.0 
P 47 Compression side temperature sensor offset -10.0 to 10.0 K 0.0 
P 48 Outside sensor 

0 = absent 
1 = present for delta-T control 

0 to 1 - 0 

P 49 Outside temperature sensor offset -10.0 to 10.0 - 0.0 
Compressors in general 
P 50 Discharge pump pressure value -0.1 to 50.0 bar 1.0 
P 51 Discharge pump active 0 = no, 1 = yes - 0 
P 52 Level input giving fatal alarm 0 = no, 1 = yes - 0 
P 53 Release pressure for economizer -0.1 to 50.0 bar 2.3 
P 54 Economizer differential 0.1 to 0.5 bar 0.3 
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Number Description Range Unit Value 

Condensor pressure at low temperatures 
P 60 Temperature under which condenser 

limitation becomes active  
-40.0..50.0 °C -40.0 

P 61 Maximum allowable pressure increase 0.0..50.0 Bar 3.0 
P 62 Minimum duration of maximum pressure 

increase 
0..6000 sec 10 

Pressure sensors 
P 70 Suction pressure for 4.0 mA -1.0 to 50.0 bar 0.0 
P 71 Suction pressure for 20.0 mA -1.0 to 50.0 bar 25.0 
P 72 Suction pressure sensor offset -10.0 to 10.0 bar 0.0 
P 73 Pressure sensor readout in 0.01 bar 0 = no, 1 = yes - 0 
P 80 Discharge pressure for 4.0 mA -1.0 to 50.0 bar 0.0 
P 81 Discharge pressure for 20.0 mA -1.0 to 50.0 bar 25.0 
P 82 Discharge pressure sensor offset -10.0 to 10.0 bar 0.0 
Coolant 
P 90 Coolant type 

0 = Unknown 
1 = R22 
2 = R134A 
3 = R290 
4 = R404A 
5 = R407A 
6 = R407C 
7 = R407F 
8 = R410A 
9 = R422D 
10 = R507 
11 = R717 
12 = R744 
13 = R1234ZE 
14 = self-defined 

0 to 14 - 0 

P 91 Superheat detection enabled 0 = no, 1 = yes - 0 
P 92 Superheat warning 0.0 to 50.0 K 8.0 
P 93 Superheat fault 0.0 to 50.0 K 7.0 
Temperature-dependent condenser regulation 
P 95 Outside temperature based regulation 

enabled 
0 = no, 1 = yes - 0 

P 96 Delta T condenser with external temperature 1.0 to 15.0 K 10.0 
P 97 Maximum condenser pressure setpoint 0.0 to 50.0 bar 50.0 
Pressure monitoring 
P 100 Minimum pressure alert, suction side -1.0 to 50.0 bar 0.5 
P 101 Minimum pressure alert delay, suction side 0 to 999 sec 10 
P 102 Minimum pressure fault, suction side (this is 

not delayed and the compressors are 
blocked) 

-1.0 to 50.0 bar 0.0 

P 105 Maximum pressure alert, discharge side -1.0 to 50.0 bar 18.0 
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Number Description Range Unit Value 

P 106 Maximum pressure alert delay, discharge 
side 

0 to 999 sec 10 

P 107 Maximum pressure fault, discharge side 
(this is not delayed and the compressors are 
blocked) 

-1.0 to 50.0 bar 20.0 

Parameters for external setpoints 
P 501 External compressors setpoint 1 -1.0 to 50.0 bar 0.0 
P 511 External compressors setpoint 2 -1.0 to 50.0 bar 0.0 
P 521 External compressors setpoint 3 -1.0 to 50.0 bar 0.0 
Thermostat 
P 600 Thermostat lowers suction-side setpoint 0=no, 1=yes - 0 
P 601 External cooling release delay 0 to 999 sec 60 
P 610 Controller sensor offset -10.0 to 10.0 K 0.0 
P 611 Defrost sensor offset -10.0 to 10.0 K 0.0 
P 612 Info 1 sensor offset -10.0 to 10.0 K 0.0 
P 613 Info 2 sensor offset -10.0 to 10.0 K 0.0 
P 620 Cooling setpoint -40.0 to 20.0 °C 5.0 
P 621 Cooling differential 0.1 to 10.0 K 1.0 
P 622 Suction-side setpoint delta from cooling 

setpoint 
0.1 to 20.0 K 5.0 

P 623 Start delay cooling 0 to 999 min 0 
P 630 Fan run-in time 0 to 999 sec 60 
P 631  Fan run-down time 0 to 999 sec 60 
P 640 Monitoring temperature (defrost function) -50.0 to 50.0 °C -50.0 
User settings 
P 800 User can reset faults 0 = no, 1 = yes - 0 
Software parameters / serial number etc. 
P 991 Software version number - - - 
P 992 Serial number - Year/week - 
P 993 Production date - - - 
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4 Explanation of the parameters 
 

4.1 Compressor section  
P 10 & P 11 The range that the suction pressure setpoint can be set between from the front 
P 12 The proportional band. This is symmetrical around the setpoint. As long as the 

pressure is within this bandwidth, no compressor levels will be enabled or disabled. 
P 13 Delay for switching on the next compressor. It will always wait at least this long 

before a new compressor is added. If the current waiting time (P15) is greater than 
P13, the current waiting time will be used. 

P 14 Delay for switching on the next compressor level. It will always wait at least this long 
before a new compressor step is switched on. If the current waiting time (P15) is 
greater than P13, the current waiting time will be used. 

P 15 Step-up time between the compressors / levels. This time starts at the moment a 
compressor or level is switched on Note! This is not a switch-on delay.  For example, 
take a step-up time of 2 minutes. Compressor 1 comes online and the pressure 
stays constant. The timer now begins to run. If the pressure now begins to rise after 
2 minutes, compressor 2 will come on straight away. However, if the pressure begins 
to rise within the first 2 minutes, the timer will first have to expire before the next 
compressor can come online. 

P 16 Step-down time between the compressors / levels. Works in the same way as P15. 
P 17 In this type of regulation, the compressors are switched in such a way that the 

lowest possible capacity is switched on. If there is more than one combination of 
capacities that yields the same power, then the first one switched on will be the one 
that is allowed to start first. If that is also the same, the one started will be the one 
with the least runtime. 

P 18 To avoid unwanted switching of the compressors, restrictions can be assigned. If 
zero is filled in for this parameter, then there are no restriction. 
If this parameter is set to 1, then a compressor that has started running will keep 
going. For example, compressor 1 is a 33/66/100 compressor and the second 
compressor is a 50/100 compressor. The capacities of the two compressors are the 
same. Compressor 1 will now start up first, at 33%. If there are no restrictions, 
compressor 1 will switch off and compressor 2 will start at 50% when the suction 
pressure increases. However, if the parameter is set to 1, compressor 1 will remain 
switched on and will step up to the 66% and 100% levels before compressor 2 
comes online. 
If this parameter is set to 2, the regulation operates in much the same way as for 
setting 1, except that in this case no capacities get switched off. 
There will however be a step down if the pressure drops outside the P band, of 
course. 

P 19 If a step up is required, the step chosen will always yield at least the required gain in 
capacity. Combinations that result in less gain will be skipped. This is done to prevent 
unnecessary stepping down in compressor levels. 

P 20 To avoid having a compressor come back on very shortly after it has been turned off, 
a time can be specified here stating how long a compressor must have been off 
before it can be switched on again. 
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P 21 Valve lifting can allow compressors to run with no load. This parameter lets you 
adjust how long the valves may be lifted for.  

P 22 A time can be set here stating how long the compressor must keep running as a 
minimum before it can be switched off again. 

P 23 If the suction-side pressure gets higher than this value, the first compressor will 
switch on immediately. The minimum off time (P20) will however be observed. 

P 24 If the section pressure drops below this value, the minimum on time will be ignored 
and switching off can commence straight away. 

P 25 If a frequency-controlled compressor is being used and a PI 0-10V output has been 
chosen, then the corresponding P band is defined here. This is the distance to the 
setpoint at which the compressor must be running at 100%. 
 
In the case of a Bitzer continuous slide regulation, this is the second dead zone 
within which the slide says in the same position. This band is symmetric around the 
setpoint and is smaller than (i.e. lies inside) the P bandwidth of P12. When the 
pressure rises above this bandwidth, more capacity will be provided, and if the 
pressure drops out of this band, less capacity will be provided. 

P 26 The I time associated with P25. 
 
This parameter is not used for regulation with a Bitzer continuous slide. 

P 27 If the maximum number of starts per hour is exceeded, the compressor will no 
longer start until the starting time of the earliest startup was at least one hour ago. 

P 28 & P 29 This is the time between two pulses when increasing or reducing the capacity of a 
Bitzer continuous slide. The pulse duration is always 0.5s. 

 

4.2 Condenser part  
P 30 & P 31 The range that the discharge pressure setpoint can be set between from the front 
P 32 The proportional band. This is symmetrical around the setpoint. As long as the 

pressure is within this bandwidth, no fans will be enabled or disabled. 
P 33 Minimum signal level from the analogue output. If the condenser fan has to run, it 

will always run at this percentage (as a minimum). 
P 34 Analogue amplification factor for the fan regulation, 1 to 100% where 100% means 

full speed and 1% is the slowest regulated speed. 
P 35 Step-up time between the fans. This time starts at the moment a fan is switched on. 

Note! This is not a switch-on delay.  For example, take a step-up time of 2 minutes. 
Fan 1 comes online and the pressure remains steady. The timer now begins to run. If 
the pressure now begins to rise after 2 minutes, fan 2 will come on straight away. 
However, if the pressure begins to rise within the first 2 minutes, the timer will first 
have to expire before the next fan can come online. 

P 36 Step-down time between the fans. Works in the same way as P35. 
P 37 The fans are stepped up and down in a fixed sequence. 
 

4.3 Temperature sensors 
P 40 & P 41 These parameters let you set whether or not any temperature sensors are connected 

up and what the functions of those sensors are. 
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P 42 Minimum alert temperature for the temperature sensor on the suction side. 
P 43 Minimum alert temperature for the temperature sensor on the suction side that will 

cause everything to be switched off. 
P 44 Maximum alert temperature for the temperature sensor on the discharge side. 
P 45 Maximum alert temperature for the temperature sensor on the discharge side that 

will cause everything to be switched off. 
P 46 & P 47 These parameters can be used to help calibrate the temperature sensors. If a sensor 

registers 0.5°C too high, then this parameter should be set to -0.5 so that a correct 
reading will be obtained. 

P 48 Function of the outside temperature sensor 
P 49 This parameters can be used to help calibrate the outside temperature sensor. If a 

sensor registers 0.5°C too high, then this parameter should be set to -0.5 so that a 
correct reading will be obtained. 

 

4.4 Additional settings  
P 50 Parameter for setting the discharge pump pressure 
P 51 Flag to indicate whether the discharge pump pressure should be enabled or not. 
P 52 You can choose whether the liquid level being too low should be a fatal alarm or not. 
P 53 The pressure at which the economizer is released. 
P 54 The pressure difference between releasing the economizer and blocking it again. 
 

4.5 Pressure sensors  
P 70 & P 80 Pressure sensors with a variety of ranges can be used. This parameter defines the 

pressure that corresponds to an output signal of 4mA. 
P 71 & P 81 This parameter is used for setting the sensor range. 

Suppose that a pressure sensor is used that reads from -1 to +9 bar. Parameter 70 
(or 80) must then be set to -1 and parameter 71 (or 81) to 9. 

P 72 & P 82 This parameter allows a correction to be applied to the pressure sensor. 
P 73 Setting this parameter to 1 means that the readout of the suction-side pressure 

sensor will be given in units of 0.01 bar instead of 0.1 bar. 
P 90 Selects the coolant used. It is important to choose the correct medium here, 

otherwise the calculated temperature will not be correct. The calculated temperature 
can be read off the display and it is also used in the superheating detection. 

P 91 The superheating detection can be switched on or off. It is used for preventing liquid 
from getting into the compressor. 

P 92 The superheating detection can give a warning first, before an actual alarm ensues. 
For this parameter, the difference between the calculated and measured 
temperatures is given at which the superheating warning is triggered. 

P 93 The parameter for the temperature difference for the superheating alarm. 
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P 95 It is possible to make the setpoint of the 
discharge pressure depend on the 
outside temperature. The advantage of 
doing this is that the condensing can 
then be done at the lowest possible 
temperature, taking due note of the 
limits, of course. Setting this parameter 
can make the regulation depend on the 
weather. If this parameter is set to 1, 
and outside temperature sensor must 
be present (P48)! If weather-dependent 
regulation has been enabled, the 
adjustable setpoint is shown in a 
smaller typeface. The setpoint that is 
then active is shown at the normal size.  

 
P 96 This parameter lets you set how large the temperature difference must be between 

the outside temperature and the discharge pressure setpoint. 
P 97 To avoid too high a discharge pressure being set at high temperatures, this 

parameter can be used to define a maximum pressure setpoint. 

4.6 Pressure alerts 
P 100 The pressure at which a minimum alert is triggered for the suction side. 
P 101 Time delay before the alert is passed on. 
P 102 Minimum pressure at which the compressors are blocked. 
P 105 The pressure at which a maximum alert is triggered for the discharge side. 
P 106 Time delay before the alert is passed on. 
P 107 Maximum pressure at which the compressors and ventilators are blocked. 

4.7 External setpoints 
P 501 External setpoint 1 
P 511 External setpoint 2 
P 521 External setpoint 3 
 Comment on P 500 to P 521: 

 
Note!  If multiple inputs are connected up, the one with the lowest setpoint will be 
the active setpoint for the compressors. 
If an input is closed, the adjustable setpoint will be shown in a smaller font. The 
setpoint that is then active is shown at the normal size. 
 

4.8 Thermostat 
P 600 When this parameter is set to zero, the thermostat functions as a stand-

alone thermostat. If this parameter is set to 1, then the suction-side pressure 
will be lowered when the evaporator valve is opened down to the requested 
temperature setpoint minus the suction setpoint delta-T (P 622). The current 
suction-side temperature is the lowest of the values requested (see also 
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section 4.7). 
P 601 When an external release contact is defined, the system waits for this period of time 

after that contact has been made before opening the evaporator valve, e.g. when 
combined with a flow sensor. When the contact is broken, the evaporator valve 
closes immediately. 

P 610 to 
P 613 

These parameters can be used to help calibrate the temperature sensors. If a sensor 
registers 0.5°C too high, then this parameter should be set to -0.5 so that a correct 
reading will be obtained. 

P 620 Setpoint for the cooling thermostat. This can also be adjusted from the touchscreen. 
P 621 Differential for the cooling. If the temperature differs from the setpoint by more than 

this amount, the cooling will come on (and turn off again once it is below the 
setpoint). 

P 622 Delta-T for the suction side from the requested setpoint temperature. If the 
thermostat is leading, the requested suction side will be this many degrees below 
the setpoint. 

P 623 Switch-on delay for the cooling. The temperature must be above the setpoint plus 
the differential for this many minutes before the cooling comes on. This is for 
example to enable a stepped cooling approach. 

P 630 Time interval for which the fan comes on before the evaporator valve opens. 
P 631 Time interval for which the fan continues to run after the evaporator valve closes. 
P 640 When the defrosting sensor observes a temperature that is below this value, the 

evaporator valve will be closed until the temperature has risen by one degree. 

4.9 Production data  
P 991 The software version of the controller’s internal software 
P 992 The controller’s serial number 
P 993 The controller’s production date 
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5 Hardware configuration 
 

The hardware configuration is done using settings on a web page. To be able to view the page, an 
Ethernet cable must be used to connect up to the touchpanel or a network switch. Use a web 
browser to connect to the MC3-SC by entering http://<ip.adres>/config into the address field of the 
browser. The default address of the controller is 192.168.100.1. 

Inputs and output can then be assigned to the required functions. The input and outputs are 
labelled according to the position of the PCB in the controller and then by the input and output 
numbers on that PCB. The PCBs are numbered as follows: 

 

The inputs and outputs are numbered first at the top from left to right and then at the bottom. If 
multiple types of inputs and/or outputs are present on a single PCB, each type starts at number 1 
again. The selection list only contains the elements that are actually present and configured. 

 

A maximum of eight compressors can be defined. Only one of these may have a continuously 
variable capacity (such as a frequency controller or a continuous slide). These compressors will 
always be the first ones started and the last ones stopped. 

 

Links

1

uP

Midden

3

2

Rechts

5

4
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6 Alerts 
 

The following error messages can appear in the SUCTION display: 

E1 Pressure sensors faulty Action: Everything off 
E3 Suction-side temperature sensor faulty Action: None (no regulation 

function) 
E10 Low pressure alert Action: None 
E20 Low pressure fault Action: Everything off 
E30 External low pressure fault Action: Everything off 
E40 Low temperature alert Action: None 
E50 Low temperature fault Action: Everything off 
E60  Oil pressure fault Action: Compressor in question 

turned off 
E70  Liquid level message Action: None 
E80  Maximum number of regulating steps 

exceeded 
Action: Regulates the pressure up 

to and including step 
number 1000 

T90 Superheating warning   
E90 Superheating alert   
 

And the following error messages can appear in the DISCHARGE display: 

E2 Pressure sensor for the discharge side faulty Action:  Everything off 
E4 Temperature sensor for the discharge side 

faulty 
Action:  None (no regulation 

function) 
E11 High pressure alert Action:  None 
E21 High pressure fault Action:  Everything off 
E31 External high pressure fault Action:  Everything off 
E41 High temperature alert Action:  None 
E51 High temperature fault Action:  Everything off 
 

When an alert condition occurs, the corresponding error message is shown in the alerts screen. The 
suction or compression side of the screen goes red and an exclamation mark appears at the top of 
the screen. Pressing the exclamation mark or pressing somewhere in the red screen brings up the 
alerts screen. If the user is logged in, there will also be an Acknowledge  button for acknowledging 
the errors. Errors have to be eliminated and acknowledged before the controller will start running 
again. 

There is also the option of designating a relay as a general alarm relay, which is normally up and 
drops when there is an alarm. 
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7 Functional flow 
 

7.1 How the P band works on the suction side (compressor side) 

7.2 Overview of the functional flow for 4 compressors when stepping compressor levels up 
and down 
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7.3 Overview of the functional flow for a compressor with 5 cylinders 

 

7.4 How regulation works for a compressor with unequal steps 
A maximum of 1000 regulating steps can be made. If the number of steps is exceeded, error 
message ‘E 80’ is displayed. The controller then regulates using the steps calculated until that 
point. It is also possible to use compressors with a valve lift. The number of steps can be calculated 
as follows: (#steps-comp. 1) * (#steps-comp. 2) etc. 

Example 1:
  

Comp. 1: 3 cylinders (0-33-66-100% = 4 steps), e.g. 1kW 

 Comp. 2: 2 cylinders (0-50-100% = 3 steps) e.g. 2kW 
 giving 4 * 3 = 12 steps. 
 

Example 2:
   

Comp. 1: 2 cylinders (0-50-100% = 3 steps) 

 Comp. 2, 3, 4, 5: (0-100% = 2 steps) 
 giving 3 * 2 * 2 *  2 * 2 = 48 steps 
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Step Compressor 1, 

6-cylinder variant, 1kW 

Compressor 2 

4-cylinder variant, 2kW  

Total 

0 cyl. 2 cyl. 4 cyl. 6 cyl. kW 0 cyl. 2 cyl. 4 cyl. kW kW % 

0% 33% 66% 100% 0% 50% 100% 

1 x    0 x   0 0 0 

2  x   0.33 x   0 0.33 11 

3   x  0.66 x   0 0.66 22 

4    x 1 x   0 1 33 

5 x    0  x  1 1 33 

6  x   0.33  x  1 1.33 44 

7   x  0.66  x  1 1.66 55 

8    x 1  x  1 2 66 

9 x    0   x 2 2 66 

10  x   0.33   x 2 2.33 77 

11   x  0.66   x 2 2.66 88 

12    x 1   x 2 3 100 

Example 1: overview of the regulating steps with the coolant capacity given in percentages (x = active) 

 

Switching compressors on: 

If two or more steps give the same resultant capacity, the step selected first will be the one that 
requires the fewest compressors to be switched off. If that still leaves more than one equal step, 
the one selected will be the one with the shortest switch-on delay. If there are then still equal 
steps, the one with the fewest operational hours will be selected. If that still does not yield one 
unique step, then the first one in sequence will be switched on. 

 

Switching compressors off: 

If two or more steps give the same resultant capacity, the step selected first will be the one that 
requires the fewest compressors to be switched off. If that still leaves more than one equal step, 
the one selected will be the one with the shortest switch-off delay. If there are then still equal 
steps, the one with the most operational hours will be selected. If that still does not yield one 
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unique step, then the first one in sequence will be switched off. If the minimum on and off times are 
longer than the step-up and step-down times, an unstable system may result. Once the switch-off 
time has expired, something will always be switched off (as long as the minimum on-time has 
elapsed). 

 

Example 3: Three compressors (1kW, 2kW and 4kW) are running with statuses 1-1-0 
(i.e. step 4 = 3kW) 
The suction pressure now drops to the switch-off point. The suction pressure is 
still too high, so the next step is 0-0-1 (step 5 = 4kW). 
If compressors 1 and 2 are still in their minimum off-time, the controller will 
nevertheless switch of compressor 3. The result of this is that all the 
compressors are off. 
If stepping down requires compressors to be switched on, they will always have 
to run for their minimum on-times. 

 

Step Compressor 1 

on/off 1kW 

variant 

Compressor 2 

on/off 2kW 

variant 

Compressor 3 

on/off 4kW 

variant 

Total 

x=on kW x=on kW x=on kW kW % 

1  0  0  0 0 0 

2 x 1  0  0 1 14 

3  0 x 2  0 2 29 

4 x 1 x 2  0 3 43 

5  0  0 x 4 4 57 

6 x 1  0 x 4 5 71 

7  0 x 2 x 4 6 86 

8 x 1 x 2 x 4 7 100 

Example 3 - overview of the controller steps with the cooling power in percentage (x = active) 
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8 Summary versions 
Typenumber Description In- and Outputs Pos.   PCB 
907.100002 MC3-SC Step Control-3   2x Press. mA (3L+VA) 

  5x Pt1000 (2L) 
  8x Analog out [U/I] 
16x Digital.in  
24x Relays 

0: uP   805.000057 
1: Aio  805.140176 
2: Do   805.000060 
3: Di    805.000061 
4: Do   805.000060 

907.100020 MC3-SC Step Control-3   2x Press. mA (3L+VA) 
  5x Pt1000 (2L) 
  8x Analog out [U/I] 
40x Digital.in  
18x Relays 

0: uP   805.000057 
1: Aio  805.140176 
2: Do   805.000060 
3: Di    805.000061 
4: Do   805.000074 
5: Di    805.000061 

907.100007 MC3-SC Step Control-2   2x Press. mA (3L+VA) 
  5x Pt1000 (2L) 
  8x Analog out [U/I] 
16x Digital.in  
12x Relays 

0: uP   805.000057 
1: Aio  805.140176 
2: Do   805.000060 
3: Di    805.000061 
 

9 Views 
View of MC3-SC touchscreen 
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View of MC3-SC Step Control-3 (3V blue housing) 

 

 

View of MC3-SC2 Step Control-2 (2V blue housing) 

  



 

 
MC3-SC Step Controller Document no.: 140744  version 1.4 

 

Page 40 of 45 

10 Connection diagrams 
Position 0:  805.000057  Processor PCB 
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Position 1:  805.140176  Analogue  in/out PCB (HW config. 140176) 
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Position 2(+4):  805.000060  Relay out PCB 
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Position 3(+5):  805.000061  Digital input PCB 
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Position 4:  805.000074  Digital input/Relay output PCB (if used) 
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11 Dimensions 
 

MC3-SC controller dimensions 

 

 

MC3-SC2 controller dimensions 

 


