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User Manual 

for product: KEA 251 SPL: 
Power Control Unit for Emergency and  
Peak Load Gensets with overlapping Synchronisation 

File: BA_KEA 251 SPL_EN_Ver 2015-08-13 (replacing 2015-02-10) 

 

 

1. Design and Use 
The control unit KEA 251 SPL is a further development of the 101 SPL and is used for gensets with 
emergency power and peak load – and in plants with mains load controlling. The reconnection of the 
consumers after a mains failure and the manual load transfer between mains and generator in TEST mode 
are performed by an overlapping synchronisation without any pause.  

In compliance with E VDE-AR-N 4120, synchronisation unit, mains failure protector, power and PF controller 
are included. All functions are provided and all actual values are displayed, including the maximum current 
pointer, to meet the VDE 0108 standard. Also the requirements on controlling a diesel engine in compliance 
with VdS 2100-22:2008-11 are met. 

Relay functions and parameters can be set via a PC. As the KEA 251 has the same size and is mounted in 
the same manner as the former KEA, it can be interchanged without difficulty. 

Four user-defined and four operation LED-indicators are provided with exchangeable paper labels.  
All alarms, all actual values and setpoints are shown in the display. The illuminated display shows two 
lines of 16 characters with a character height of 10 mm, so that it can easily be read from a large distance. 
Parameters can be set via keys and display or with the PARAWIN software via the serial interface featuring 
automatic switching between optical fibre and USB. 

Two CAN bus interfaces are supplied for the communication with a Digital Control System (DCS) and with 
an Engine Control Unit (ECU). The protocol of the ECU must be known and implemented. 

Important information! The control unit is easy to operate as it is operated without menu navigation, but 

directly by the usual keys as all the previous control units. 
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2. Amendments 
Created Amendments Version 

2014-12-15 Translation from German 2014-10-20 

2014-10-20 New layout, new diagrams added 2014-10-20 

2015-02-
102015-08-
13 

- Technical Data: Corrected: Optical fibre or USB interface – with automatic switching – 
for parameterisation 2. Removed: Option in preparation: GSM modem 

- Last page: Added: Drilling Template, Scale 1:1 (was down-scaled before) 
2015-02-10 

2015-08-13 Adopted structure and text from BA_KEA 251 SPL_DE_Ver 2015-08-13 2015-08-13 
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4. Safety Instructions 

4.1. Regulations and Instructions 

1. The relevant regulations, especially the VDE regulations, must be observed. 

2. The SERVICE MANUAL should be read carefully before commissioning. 

3. The device must be parameterised in such a way that any risk to persons or property is prevented. 

4.2. Installation and Commissioning 

Only adequately qualified personnel should undertake the installation and commissioning. 

4.3. Connections 

1. Care must be taken when connecting the device, as it may be destroyed if incorrectly connected. All 
details of the connection specifications must be fulfilled.  

2. The PE(N) must be connected for security reasons to terminal 5 on the X403. 

3. The shielding of the analogue wiring must only be connected the earth screws beside the terminal 
strip X401 on the KEA cover and may have no galvanic connection to any other metal parts. 

4. The transformer connections, k, are to be connected to the protective conductor. 

4.4. Battery and Supply voltage 

1. The charging device must be switched off before the battery is disconnected. 

2. The negative pole of the battery must be grounded at the input terminal of the switchboard. The 
minimum conductor diameter is 10 mm2 

3. The supply voltage can be set to 12 or 24 V DC with a switch on the relay unit KRK-12. 

4. When the supply voltage of the control unit has been switched off, you must wait at least 20 seconds 
before applying it again. 

5. The leakage current of the noise filters is 22 mA in case of a 2-phase voltage lost. 

4.5. Inductors 
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All coils must be fitted with reverse diodes to prevent high-voltage peaks. All other coils or inductive loads 
must also be fitted with suppressor elements. The same applies for all relays and inductors that are used in 
the switchboard or controlled externally. 
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5. Functions 
 

The following functions are implemented: 

1. Start-stop for diesel and gas engine with preliminary start conditions checked 

2. Monitoring for mains and generator voltage, frequency and rotating field (asymmetry) 

3. Generator current monitoring: Over-current, short-circuit, unbalanced currents and thermal overload 
(bimetal relay) 

4. 64 alarm signals; 35 of them configurable for text and triggering and 6 of them (Alarms 24, 25 and 33-
36) parameterisable for triggering only 

5. Event buffer for 127 operating indicators with real-time clock monitoring 

6. Integrated selection of mains reference balast and control 

7. Integrated beat relay and synchroniser (2-channel)  

8. Integrated power controller 

9. Integrated PF controller 

10. Sealable mains failure protection. The following criterions can be monitored:  

- Under/over voltage, static 

- Overvoltage as mean value over 10 minutes (applies to VDE-AR-N 4105 only) 

 - Under-/overfrequency, static 

 In addition the requirements according to: 

 - vector shift 

 - Voltage and frequency differential du/dt and df/dt 

11. Battery monitor and four additional analogue inputs for direct connection of analogue sensors 

12. Two alarms are possible for each analogue input 

13. Two potential-free analogue outputs, e.g. for direct actuation of a speed controller or other controllers 

14. Parameterisation via optical fibre or USB interface – automatic switching – or directly via the keys and 
the display 

15. Two CAN bus interfaces 

16. Favourably-priced upgrade options: GSM modem (being prepared), printer connection, KNG – KEA 
Profibus coupling, etc. 
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6. Basic Operation of the Control Unit 
The control unit is simple to operate by the push buttons and without menu navigation as all previous KUHSE 
models.  

1. The operation mode is selected via four keys. In Manual and Test modes, the changeover 
between mains and generator supply is executed using the buttons that are arranged in the mimic 
diagram. 

2. The START button can be used for a manual start in Manual mode. With the LED TEST button you 
can test all LEDs, and with the ALARM OFF button you can turn off all alarms. 

3. In normal operation, the display must only be used for showing current alarms and actual values. 
The menu is easy to use:  
  - Select the required group (alarms or actual values) with the [→] and [←] buttons. 
  - Then view the required actual value or current alarm with the [↑] and [↓] buttons. 

6.1. Operating the Display 

Values or parameters are selected, as you would read a book. The groups listed further down are arranged 
as 'pages'. You can scroll forwards and backwards through these groups by pressing the [→] and [←] keys. 
The entries of each group can be read from top to bottom like lines of a text.  

Select a line by pressing the keys [↓] (down) and [↑] (up). The selection starts again with the other end of the 
'page', when the top or bottom of the 'page' is reached. 

To select directly the ACTUAL VALUES group: hold down the LED TEST button, and press [←].  
To display the group CURRENT ALARMS hold down LED TEST and press [→]. 

To modify a parameter: first enter the relevant IDENT-NUMBER.  
Note: Parameters of group 0, -GENERAL PARAMETERS-, can be modified without entering this number. 
Parameters are modified as follows:  

1. Select the required parameter group with the [←] and [→] buttons. 
2. Select the required parameter line with the [↓] and [↑] buttons.  
3. Press OFF and LED TEST (function: PARA ON or PARA OFF) together. This opens parameterisation mode 

as can be seen by the specific cursor [ █ ]. The selection of the group cannot be changed now. 
4. Press [↓] / [↑] to select the desired parameter. 
5. Press OFF and ALARM OFF (ENTER function) together to select the parameter line. The shape of the cursor 

confirms the selection, as it underscores (e.g. 196) now the part of the parameter that is to be modified. 
The chosen parameter cannot be deselected now. 

6. Select the figure or letter of the parameter that you want to modify with the [←] and [→] cursor keys. 
Numerical parameters can be increased or decreased by increments of 1 with the [↑] and [↓] buttons. Press 
the same buttons to negate parameters that are displayed with a letter (+/- signs, alarm coding etc.). 

7. Press OFF and ALARM OFF together to store the displayed parameter.  
Press OFF and LED TEST to abort parameterisation. 

6.2. Setting the Display Contrast 

 Hold down LED TEST and press key [↑] to increase the display contrast (makes the display darker)  

 Hold down LED TEST and key [↓] to lower it (makes the display lighter). 
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6.3. Parameterisation 

The parameterisation is described in the SERVICE MANUAL. The following section describes parameterisation 
of the basic settings, Group 0, for which the parameters can be modified without using an IDENT-NUMBER.  

Select Group 0 using the [←] and [→] buttons.  

General Parameters, Group 0 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 KEA 251 SPL   

   KUHSE GmbH    

 90567 ORDER NMR 

 12345 F-NUMBER 

    SOFTWARE     

  010/01.07.14 

***** IDENT-NMR 

***** PIN NUMBER 

  BACK LIGHT OFF 

 120 sec DELAY 

Control unit type is displayed. 

 

 

Display of the KUHSE order number and the control unit’s production number. This 
information is important for later contact with the factory. 

 

 

Software date and version number. 

 

 

Input the Ident- and PIN numbers. Parameterisation is described in the Service 
Manual.  

You do not need to enter a valid Ident-number to modify parameters of this group. 
 

Duration of display illumination. The background illumination is switched on for this 
time when any key is pressed. The switch-off delay starts after each last press of a 
button. This period can be set in increments of 10 seconds from 10 to 2400 
seconds. The light remains on if any alarm is present. 

 

 

 

 

 

 

In normal operation it is useful to use the [←] and [→] buttons between the display of 
actual values and the current alarm signals. Parameter groups are skipped over in 
normal operation if this parameter is set to [-], so only one key strike changes 
between ACTUAL VALUES and CURRENT ALARMS. 

Enter a [+] if you want to change a parameter to view the parameter groups. 

Irrespective of this setting, you can always press LED TEST and [←] to go direct to 
ACTUAL VALUES or LED TEST and [→] to CURRENT ALARMS. 

 

 

All text is available in two languages (e.g. German and English). You can select the 
language with this parameter: Enter [0] for German or [1] for English. 

 

 

Date and time. 

The software clock on the control unit has to be set after any power failure. The 
control unit is fitted with a battery-buffered hardware clock if events are to be saved 
or printed (Option). 

SHOW PARAMETERS  

+ [+]YES [-]NO 

    03.05.14 

    12:17:35 

LANGUAGE 

  0 0=DE, 1=UK 
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7. Display and Push Buttons 

 
Display and Push Buttons: 

  A1: Four important operation indicators    A2: Four customer-defined indicators 
B1: Mains voltage    B2: Generator voltage     
C1: Mains CB ON    C2: Generator CB ON 
D1: Mains CB OFF   D2: Generator CB OFF    
E1: Indicator, Mains ON   E2: Indicator, generator ON 
F1: Buttons for parameterisation   F2: Buttons for operation modes   F3: Other buttons 
G1: Display, illuminated, 2 lines, each with 16 character of 10 mm height    G2: Cursor buttons 

Parameterisation 

OFF and LED TEST buttons Function: Para ON / OFF 

OFF and ALARM OFF buttons Function: Enter 

Contrast setting 

LED TEST and ↑ buttons  Increase contrast 

LED TEST and ↓ buttons  Decrease contrast  

7.1. Four Important Operation Indicators 

7.1.1. Alarm Monitoring on 

This green indicator signals that the delayed alarms have been enabled after the genset has started. This 
display flashes until the alarm monitoring is enabled as soon as the engine has fired. This signal is switched 
off at the beginning of the shut-down procedure. 

7.1.2. Automatic Mode locked 

This red indicator lights up when a shut-down alarm is present or when the external IMMEDIATE STOP is 
activated. Select the operation mode OFF to unlock the unit. The external IMMEDIATE STOP is still active if the 
signal is not cancelled in the OFF mode. 

7.1.3. Start Indication 
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This red indicator is activated if a start command in AUTOMATIC mode is present or if the operation mode 
MANUAL or TEST is selected. The light flashes at the standstill of the engine until the start is enabled. The 
indicator is switched off as soon as the engine exceeds the ignition speed (this can be sensed by the terminal 
D+ of the charging dynamo or by a speed sensor signal). It is now no longer possible to switch on the starter 
motor. Although the raising generator voltage is used for the signal ENGINE HAS FIRED, this does not switch the 
START INDICATION off if the speed sensing has failed.  

7.1.4. Common Alarm 

This yellow indicator flashes and the audible signal is on if a new alarm is triggered. The audible signal is 
silenced when the ALARM OFF button is pressed once. The display automatically changes to the page with the 
ACTUAL ALARMS.  

You can select the alarm you want to acknowledge by the buttons [↑] and [↓] if more than one alarm are 
present at the same time. The alarms are marked by 'NEW' for unacknowledged or by 'ACKN' for acknowledged 

alarms. 

The yellow indicator stops flashing and lights steadily when all alarms have been acknowledged and is 
switched off when all alarms have been deleted. 

7.2. Four customer-designed Indicators 

The function of the four indicators of the right row can be set as required. You can use them to announce 
selected important alarms (in addition to the display) or for system messages. You can also use each of the 
29 digital inputs as input for customer-designed indicators. 

7.3. Mimic Diagram / Voltage Monitor 

Four red and two green indicators each are provided for the mains- and generator voltage monitoring. They 
show if the voltages are within the nominal range or if and which deviations are present. These indicators, 
located under the mains and generator –symbol signalise: 

 

1. The two green indicators show, that all monitored functions of voltage, frequency and phase 
sequence are within their limits. The red ones show failures, but only if the associated function is 
enabled.  

2. All functions (U<, U>, f<, f>) of the voltage monitor and all limits can be parameterised. 

3. The undervoltage failure is also shown if the phase sequence is disturbed or left turning. 

4. The associated red LED starts flashing if an enabled function is out of its limits. Both green 
indicators remain on until the response delay of this function is up.  
The red indicator lights then steadily, and the controller states now the voltage as disturbed. 

5. The red indicator distinguishes as soon as the function is within its limits again, and the release 
delay is started. Both green indicators are flashing during this delay time. They change to a steady 
light and the voltage is stated as normal when the release delay time is up. 

6. The indicators for the generator voltage are switched off in the operation mode OFF or if in 

AUTOMATIC mode a start command is absent. The indication for the mains voltage is always active 
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7.4. Buttons for Operation Mode 

7.5. Buttons OFF, MANUAL, AUTO and TEST 

Press the OFF, MANUAL, AUTO or TEST buttons to activate the corresponding operation mode. The selection 
may be locked by a key-operated switch (using an input on the relay unit). 

The speed can be set manually in the operation modes MANUAL and TEST. To do this, select the SPEED value 
in ACTUAL VALUES and hold the MANUAL or TEST button down. Press in addition the buttons [↑] / [↓] to 
increase/decrease the speed signal sent to the engine. 

7.6. Button Start 

You can start the engine by pressing this button in the MANUAL mode. When the start sequence is defined 
for a gas engine, the start sequence will be executed correspondingly.  

 If the engine has to be preheated, the preheating device must be externally actuated. 

 This button has no effect if the engine is running or in any other operation mode.  

7.7. Button LED TEST 

Use this button to check that all LEDs of the control unit are functioning correctly. This button is also used as 
a multi-function button for parameterisation and contrast setting. 

7.8. Button Alarm OFF 

Pressing this button silences the acoustic signal that sounds when a new alarm is triggered. Pressing the 
button a second time deletes the selected alarm, if the event that triggered the alarm is over. Further 
functions are described in the ALARM MONITORING document. 

8. Operation Modes 
The operation modes can be selected using four buttons. The LED above the corresponding button indicates 
the selected operation mode. The buttons can be electrically locked via an input (e.g. by connecting an external 
key-operated switch), to prevent unauthorised or accidental change of an operation mode. The operation 
modes described further down can be activated with these buttons. 

8.1. Auxiliary Drive Control 

A relay with the AUXILIARY DRIVE ON function (if set) is energised each time before the engine is started. The 
START INDICATION flashes. A feedback signal must be sent if starting is enabled (e.g. gas pipe-tightness 
confirmed, exhaust gas valve open, pre-lubrication pressure reached). The flashing START CONTROL lights 
steadily (as long as the engine has not fired) and the starter motor can be activated when a start is enabled.  
 

The input 'STARTING RELEASED' must be permanently connected with the negative potential, if this 
function (Enabling of Start) is not required, otherwise the system will not start! 

8.2. Operation mode OFF 

The mode OFF is automatically selected when battery voltage is applied (reset function), to prevent an 
accidental start-up. When the system is switched to OFF from another operation mode, 

 the genset operation is terminated immediately 

 any alarm is deleted, except alarms 13 und 14, if their alarm contacts are still activated 

 the control system is unlocked if no signal is present at the IMMEDIATE STOP input. 
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8.3. Operation mode MANUAL 

8.3.1. Description 

The mains can be switched off even when the genset is at a standstill by pressing the MAINS OFF (O) button in 
the mimic diagram. It can be switched on again with the MAINS ON (I) button if the mains voltage is within its 
limits. 

The auxiliary drives are switched on when the control unit has been switched to MANUAL mode. Pressing the 
START button, after the start is enabled by the auxiliary drivers, starts the engine. The generator CB can be 
switched on by pressing GEN. ON (I) if the generator voltage is within its limits and no alarm that switches the 
generator off is present.  

PRESS THE MAINS ON (I) BUTTON TO GO BACK TO MAINS SUPPLY. PRESSING THE GEN. OFF (O) BUTTON SWITCHES 

THE GENERATOR OFF, BUT NOT THE MAINS ON. All circuit breakers are operated only manually in this operation 
mode. Likewise, the mains supply is not automatically switched on if an alarm (e.g. GENERATOR OVERLOAD) 
has switched the generator off. 

All switchovers are executed without synchronisation, but with a break. 

 

Pressing the ON-buttons has no effect if the voltage of the selected system (mains or generator) is not within 
the pre-set limits.  

A mains failure or a remote start command does not cause the generator to be switched on automatically. 

Select operation mode OFF to shut down the genset or AUTO if there is no automatic start. 

8.3.2. Manual Speed Control 

The speed can be set manually in the operation modes MANUAL and TEST. To do this, select the SPEED value 
or the GENERATOR LOAD in ACTUAL VALUES and hold the MANUAL or TEST button down. Press in addition the 
buttons [↑] and [↓] to increase or decrease the speed signal sent to the engine. 

8.3.3. Manual Voltage Adjust 

The generator voltage can be set manually in the operation modes MANUAL and TEST. To do this, select the 
display with the GENERATOR VOLTAGE in ACTUAL VALUES and hold the MANUAL or TEST button down. Press in 
addition the buttons [↑] and [↓] to increase or decrease the voltage control signal sent to the engine. 

 

8.4. Operation Mode Auto 

8.4.1. Emergency Power 

The mains supply is switched on and the genset is stand-by as long as the mains voltage is within its 
limits. As soon as the pre-set values for voltage or frequency are no longer met, this status is shown by the 
relevant LED (f<, f> U<, U>) in the mimic diagram. 

The genset is started when the start delay time is up. The auxiliary drives are switched on and the start 
sequence begins when the start is enabled. The FAIL TO START alarm is triggered and the control unit is 
blocked if the genset has not started up at the end of the start sequence.  

You can select one of the following events to trigger the genset to start: 
1. Mains failure only 
2. Remote start only 
3. Mains failure and a Remote start issued at the same time. This function allows an additional start 

lock. 
An automatic start causes auxiliary drives to start. After start has been enabled, the parameterised start 
program is executed. If the genset has not started up after the complete starting sequence, the alarm FAIL TO 

START is initiated and the automatic mode is disabled. 

The mains is switched off and – after a break (around 2 seconds, programmable) – the generator is switched 
on as soon as the genset has run up and the generator voltage and frequency are within their limits. 

A delay time follows (mains recovery delay) after the mains voltage is back within its limits. Then, if overlapping 
synchronisation is enabled, the generator is synchronised to mains and switched off after successful parallel 
connection. To prevent the engine from a heat increase, the generator set will run unloaded for the configured 
cooling-down period, and then it will be shut down. 
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8.4.2. Tripping of Mains CB 

The control system can be parameterised so that the genset starts and takes the load in case the mains CB 
trips. (For systems complying with VDE 107). The mains CB tripping is indicated by the alarm MAINS CB 

TRIPPED. This alarm has to be deleted to reconnect the consumers to mains supply. The control unit switches 
back to mains supply when the mains voltage is within its limits, the alarm is deleted and the mains recovery 
delay is up. 

8.4.3. External Start Command 

In this operation mode, the genset can be activated in addition to a start command due to a mains fault by two 
external start commands: 

 Start WITH switchover (remote start WITH load transfer, terminal 18) 

 Start WITHOUT switchover (remote start WITHOUT load transfer, terminal 25) 

 Peak load command (terminal 21) 

 Sprinkler command (terminal 23) 

8.4.4. Remote start command WITH load transfer 

The genset is started and – if the mains voltage is within its limit – switches to generator supply with 
overlapping synchronisation. If the remote start command is removed, the load is transferred from generator 
to mains with an overlapping synchronisation.  

8.4.5. Remote Start WITHOUT load transfer 

This can be used, for example, to supply more delicate consumers. If, for example, it is feared that mains 
failures may occur (in a storm, or where power supply is poor) the genset can be started up via this input. The 
genset starts but don't take the load. If a mains failure should now occur, the system is able to switch 
immediately to generator supply. 

8.4.6. Control of Mains Reference Balast  

The genset is started if a specified mains reference load is exceeded. The genset is regulated to ensure the 
required mains reference is met. If the genset falls below a specified minimum, the genset is turned off. 

8.4.7. Operation Mode Peak Load 

1. The genset is started by a peak load command. 

2. The generator synchronises to the mains. 

3. The internal power and PF controllers are enabled, and the generator is loaded.The functioning of 
these controllers and the synchronisation unit are described below in the chapter Peak Load 
Operation.  

4. As soon as the peak load command is no longer valid, the genset is unloaded. At 10 % load the 
generator is turned off. 

8.4.8. Sprinkler Operation 

The genset is started and can be turned off only via the buttons Off and Emergency Stop. The sequence 
(according to VDS 2011-22) is described below.  

8.5. Operation Mode TEST 

8.5.1. Description 

The operation mode TEST is a manual mode which for safety reasons includes a number of automatic 
sequences, this for safety reasons. 

If during TEST mode a power failure or a remote-start-with-load-transfer command is issued, the system 
switches to generator mode. A peak load command causes the system to switch to mains parallel 
operation. In these cases, manually pressing the switches has no effect. In this situation, you should 
therefore always switch to Auto mode to allow the following sequences to run automatically. 
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8.5.2. Main Operation – Generator Operation 

When the system is switched to TEST MODE, the auxiliary drives are switched on. The start sequence begins 
when the start is enabled.  

If the generator’s frequency and voltage are within the specified reference ranges, you can switch to generator 
mode by means of the buttons in the mimic diagram.  

8.5.3. Load Transfer Locked (WITHOUT minus potential on terminal 20 of KEA 251) 

In this case the transfer includes the specified pauses. Mains parallel operation is not possible. 

Referring to the button in the mimic diagram: 

 The mains is switched off and the generator is switched on by pressing the GEN. ON (I) or MAINS OFF (O) 
buttons of the mimic diagram.  

 The generator is switched off and the mains is switched on by pressing MAINS ON (I) or GEN OFF (O). 
The changeover is done with an overlapping synchronisation if implemented, or otherwise with the 
parameterised break. 

The changeover is done with an overlapping synchronisation if implemented, or otherwise with the 
specified pause. 

8.5.4. Load Transfer Enabled (WITH minus potential on terminal 20 of KEA 251) 

The changeover takes place without pause 

 By pressing the MAINS CB OFF (O) or GENERATOR CB OFF (I), synchronisation of the generator switch is 
initiated. After parallel operation is achieved, the mains is switched off.  

 By pressing GENERATOR CB OFF (O) or MAINS CB ON (I), synchronisation of the mains switch is initiated. 
Manual mains parallel operation is not possible. 

9. Operation Mode Peak Load 
The genset is started by a peak load command. If the genset is already running in TEST mode, the system 
switches to parallel operation. The start is enabled for frequencies 47.5 Hz - 50.05 Hz and voltages 85 % - 
110 % of UNOM for min. 60 sec. During the parallel operation, the internal power and PF (cos φ) control unit 
is enabled and the generator loaded. The internal power and PF control is described in the service manual. 
After the peak load command is disabled in AUTO mode, the genset is unloaded – and at a load of 10 % the 
generator is switched off. 

If the peak load command occurs in either of the modes Test or Manual, you should switch back to the 
mode AUTO to allow all succeeding processes to run. 

In peak load the monitoring of mains failure always complies with the limits specified in VDE-AR-N 4105. In 
addition, the thresholds of the emergency power can be enabled (as consumer protection against abnormal 
voltage). In the case, the system will cut off the mains voltage even at minor deviations in frequency or 
voltage. I case of a power failure the system immediately switches to emergency power operation. 

After mains supply recovery and elapsed switch-back delay, the genset is synchronised with the mains. A 
pending peak load command will cause the system to return to mains parallel operation – or to switch off if 
there is no start command. 

10. Mains Reference Control Operation 

10.1. General 

The genset starts when the specified mains reference load is exceeded – with a time delay (max. 240 sec.) 
to suppress unnecessary starts. Upon parallel connection of mains and generator, the control is based on a 
parameterised mains reference. 

As soon as the consumer load falls, the generator output is reduced to keep the parameterised mains at its 
reference level. If the generator output falls below a specified level, the genset is shut down. 

10.2. High and Low-Tariff (HT and LT) 

The starting point of the maximum mains load and the succeeding control can be set differently for high-tariff 
and low-tariff periods. Also the time of the start and end times of the low-tariff period to be entered. This also 
allows the load control to be switched off during the LT periods. 
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Furthermore, the mains feed-in control for both areas can be switched off via a contact on X3 terminal 22 of 
KEA 251 (see chapter Fehler! Verweisquelle konnte nicht gefunden werden.). To protect against return 
feed into the mains a limit is provided. If this is fallen short of, the genset is immediately turned off. 

11. Sprinkler Operation 
 

The following functions are provided for operation of an electric sprinkler pump: 

 Set all alarms as warning ones 

 Start sequence with 10 (can be set by customer) start attempts, 

 For the run-up of the sprinkler pump: pause or no pause for the emergency consumers, 

 You can select when the sprinkler is no longer required, if the Sprinkler operation is cancelled after the 
COOLING DOWN PERIOD AFTER SPRINKLER or is manually switched off. 

 

The time stage for the COOLING DOWN PERIOD AFTER SPRINKLER CAN be set from 10 to 2400 seconds. The 
sprinkler operation is not terminated automatically but must be ended manually if this stage is set to 0 seconds.  
 

In this is the case, the OFF mode indicator flashes.  
The genset can now only be stopped via IMMEDIATE STOP or the mode OFF. 

 

The pause duration of the emergency supply for the run-up of the sprinkler pump can be set from 0 to 
24 seconds. The emergency consumers are not switched off if it is set to 0 sec.  

The consumers are switched to generator supply if during the sprinkler operation a mains failure or a remote 
start with load transfer occurs. The emergency consumers are switched back after expiry of mains recovery 
delay when the mains voltage is restored or the remote start command is cancelled.  

The sprinkler mode prevents that the genset is switched off or shut down due to an alarm. If a shutdown alarm 
is triggered, however, the common alarm SHUTDOWN is issued. 

12. Alarm Monitoring 

12.1. Description 

The control unit can control up to 64 alarms. The texts and trigger inputs for alarms 1 to 19 and 49 to 64 are 
variable, i.e. their texts and actuation are determined by the parameterisation software PARAWIN. The alarms 
are actuated by contact inputs (ports 1 to 14 or free inputs of the relay unit) or by internal flags (e.g. controller 
failures, limit value on an analogue channel too high, etc.). The parameterisation is described in the SERVICE 

MANUAL.  

Alarms can be divided into three groups: 

 Alarms that are monitored only after a delay when the engine has fired (e.g. LOW LUB OIL PRESSURE). 
They are called DELAYED. The green MONITORING ON indicator shows that they are monitored. 

 Alarms, which are monitored even when the engine is at a standstill, except in operation mode OFF, 
(e.g. BATTERY UNDERVOLTAGE). They are called UNDELAYED. 

 Alarm signals 13 and 14 are always monitored, even in operation mode OFF. They are used for alarms 
such as LEAKAGE. In operation mode OFF the audible signal is not switched on, but the alarms are 
collected together in common alarms. They act just like normal alarms when any other operation mode 
than OFF is selected. 
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The alarms are configured as follows: 

 Alarm is active or locked 

 Contact is normally open or normally closed 

 Delayed or undelayed monitoring 

 Warning or shutdown 

 In addition for warning alarms: With or without generator cut off and stop after the re-cooling period in 
AUTO mode. 

The genset is stopped after the re-cooling period and the automatic control is locked 
if the generator is cut off after a warning alarm in the AUTO mode.  

  

In case of contact inputs, an alarm is triggered when the corresponding signalling switch closes (normally 
open, make contact) or opens (normally closed, break contact). In case of analogue signals an alarm is 
triggered, when the actual value is higher than the UPPER LIMIT (alarm pre-set for make contacts) or the actual 
value is lower than the LOWER LIMIT (alarm pre-set for break contacts). Alarms 11 to 14 can additionally be 
parameterised as break signals of output relays, i.e., the corresponding relay is activated when the alarm is 
inactive. 

12.2. Alarm Announcing and Acknowledgement  
 

As long as no new alarm is waiting for acknowledgement, the ACTUAL ALARMS group can be selected with the 
[←] and [→] buttons, or by pressing LED TEST and the [→] button at the same time.  

The indicator COMMON ALARM (yellow one in the left row of the panel) is flashing when an unacknowledged 
alarm is present. The acoustic signal is switched on at the same time. Press the ALARM OFF button to turn off 
the acoustic signal and bring up the page of the ACTUAL ALARMS on the display. 

The alarm text is preceded either by <NEW> if the alarm has not been acknowledged or <ACKN> if it has 
been acknowledged. 

 

 

 

             Unacknowledged alarm                         Acknowledged alarm              Display when no alarms are activated 

 
Press the ALARM OFF button to acknowledge the indicated alarm or to delete a previously acknowledged 
alarm if the cause of the malfunction has been removed.  

When all alarms have been acknowledged, the COMMON ALARM indicator stops flashing and lights up 
steadily. It starts to flash again when a new alarm is notified.  

The COMMON ALARM switches off when all alarms have been deleted. Move through the activated alarms 
with the [↑] and [↓] buttons to acknowledge or delete them with the ALARM OFF button. 

On the next page (opened by pressing [→]) activated alarms are shown in sequence at the rate of one a 
second. They cannot be acknowledged or deleted on this page. 

If there are currently no activated alarms, the message NO ALARMS PRESENT is shown when this page is 
opened. 

If the generator is switched off by a warning alarm whilst in AUTO mode, the motor is stopped after 
the run-on time, and the automatic mode is locked. 

12.3. Explanation of Alarms 

12.3.1. Engine keeps running 

This alarm is announced when the engine is still running after the stop procedure. This signalises that the 
stopping equipment of the engine (stopping solenoid, gas valve, etc.) is defective. 

12.3.2. Engine fails to start 

This alarm comes up (and the automatic operation is locked) when the engine is not running when the start 
sequence is over. 

  

NEW    GENERATOR 

OVERLOAD 

ACKN   GENERATOR 

OVERLOAD 

NO ALARMS  

          PRESENT 
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12.3.3.  Engine fault 

This alarm is activated if the engine stops without having a stop command from the control unit. The control 
system is locked at the same time. 

12.3.4. Overspeed 

The generator frequency or the signal of a pick-up is used for this monitoring. The alarm GENERATOR 

UNDERVOLTAGE must be enabled as a shutdown alarm when the generator frequency is used. This also 
protects the engine if the generator voltage fails. 

12.3.5. Alarms 13 and 14 

The input signals for these two alarms can be delayed for 0 to 240 seconds. That means that the alarm contact 
must be activated for the programmed time before the alarm comes up. Furthermore these two alarms are 
also enabled in the operation mode OFF, however without the audible signal. Fault signals, which have to be 
always signalled, can be monitored by this (e.g. tank filling level, leakage). 

12.3.6. Battery Voltage Monitor 

A delay time is started if the voltage falls below the lower limit. The timer is reset when the voltage rises within 
this delay over this lower limit (not the upper limit). An alarm is announced when the delay time is up. 

A relay (with a break function) can be programmed for the direct output of the battery voltage monitor. It is 
energised if the voltage is good. A remote signal is possible even in the operation mode OFF. 

12.3.7. Analogue Input Alarms 

The analogue inputs can be fitted with modules for various sensors (PT100, PT1000, current loops, thermal 
elements, VDO sensors, MotoMeter for engine temperature and oil pressure etc.). For each analogue input, 
two threshold levels can be set to trigger an alarm. 

12.3.8. Mains CB tripped 

THE MAINS CIRCUIT BREAKER CAN BE MONITORED FOR AUTOMATIC TRIPPING (E.G. BY AN INSTALLED OVER-CURRENT 

TRIPPING DEVICE). THE ALARM IS INTERNALLY TRIGGERED IF NO FEEDBACK SIGNAL MAINS CB IS ON IS DETECTED 

AFTER running out of the mains CB closing pulse.  

Furthermore it can be selected whether the engine should start and take the load or not (according to VDE 
standard 0107) in the operation modes AUTO or TEST. The alarm must in this case be cancelled for switching 
back to mains supply after the reconnection delay. 

12.3.9. Mains CB does not cut off 

The alarm occurs when the mains CB is not off two seconds later after the Off-command. This alarm can 
control a relay by which an additional mains coupling breaker can be switched off to allow the generator to 
supply the consumers.  

12.3.10. Generator CB tripped 

The generator circuit breaker can be monitored for automatic tripping (e.g. by an installed over-current tripping 
device). Additionally the mode WARNING/SHUTDOWN must be programmed for this alarm. The alarm is internally 
triggered in case no feedback signal GENERATOR CB IS ON is detected after running out of the generator closing 
pulse. 

12.3.11. Generator CB does not cut off 

The alarm occurs when the generator CB is not off two seconds later after the Off-command. The genset gets 
an internal start command and by this keeps the engine running and the generator CB remains on.  

The engine stops when in this case a shutdown alarm occurs. An additional generator coupling breaker can 
be switched off by a programmed relay to prevent that the engine is operated with reverse power. 
 

12.3.12. Alarms of the voltage monitors 

An alarm is announced if a monitored voltage or frequency of mains or generator is out of its range. The alarm 
itself has no influence of the actual voltage or frequency monitoring. That means, if the monitor has stated a 
failure and triggered the alarm and later on the monitored function is again within its limit, the alarm is still 
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present until it is cancelled. For the internal controlling however, the actual state is used which means, that the 
monitored function is effective as NORMAL. 

12.3.13. Monitoring of the currents 

The generator currents can be monitored for  

 overcurrent (e.g. 110 %) 

 short circuit (e.g. 300 %) 

 unbalanced currents and 

 thermal overload. 
 

The Response_Diagram_for_Thermal_Overload is shown further below. 

12.3.14. Synchronisation failure 

A timer is started when the synchronisation begins. An alarm is triggered if no synchronisation has happened 
when this delay time is up. It is programmable if in this case a changeover with a break is done or if the 
synchronisation remains on. 

12.3.15. Load controller failure  

An alarm is indicated when after a preset time the actual load has not matched the preset load command (the 
actual load has to be at least once inside the dead band). The genset can be stopped or a peak load command 
can be removed in this case.  

12.3.16. PF controller failure  

An alarm is indicated when after a pre-set time the actual PF has not matched the pre-set PF (the actual PF 
has to be at least once inside the dead band). The genset can be stopped or a peak load command can be 

removed in this case.  

12.3.17. Reverse power  

The generator CB must be switched off if the engine fails in parallel operation. 

12.3.18. Running hours till Maintenance elapsed 

The remaining running hours till the maintenance of the engine is shown in SETPOINTS. A warning alarm (if 
programmed) is given if the time period has elapsed. The counter for the time period till the next maintenance 
must be set after the first one is done. This is only possible with ParaWin by authorized persons. In case the 
goodwill period is set to 0 hours, this counter will stop at zero hours and not show negative hours when the 
period is exceeded. 

12.3.19. Maintenance period exceeded 

An additional alarm (if programmed) occurs if the normal period and the additional goodwill period are over. 
The reset is only possible for authorized persons. No alarm will occur in case the goodwill period is set to 0 
hours. 
This alarm can only be reset by the supplier! 

13. Scrolling of Actual Values 
 

The ACTUAL VALUES group is selected: with [←] and [→] buttons OR by pressing LED TEST and [←] at the same 
time. The below listed actual value is selected with [↓] and [↑]). The selection starts again with the other end 
of the 'page', when the top or bottom is reached. 

1 
 230  233  231 V 

 50.02 Hz   MAINS 

 Mains voltage referred to N conductor, in the sequence L1, L2, L3. 
Mains frequency.  

 

2 
 398  403  400 V      

 L1-2 L2-3 L3-1 N 
 Mains phase voltages in the sequence L1, L2 and L3. 
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3 
 233  231  230 V 

 50.02 Hz    GEN. 
 

Generator voltage, to N conductor, in the sequence L1, L2 and L3. 
Generator frequency. 

 

4 
 403  400  398 V 

 L1-2 L2-3 L3-1 M 

 
Generator phase voltages in the sequence L1, L2 and L3. 

 

5 
GEN. CURRENTS 

 742  7 

Explanation of 
Alarms  
11.3.1. Engine does 
not come to a 
Standstill  
This alarm is 
announced when the 
engine is still running 
after the stop 
procedure. This 
signalises that the 
stopping equipment of 
the engine (stopping 
solenoid, gas valve, 
etc.) is defective.  
11.3.2. Engine fails to 
start  
This alarm comes up 
(and the automatic 
operation is locked) 
when the engine is not 
running when the start 
sequence is over.  
11.3.3. Engine fault  
This alarm is activated 
if the engine stops 
without having a stop 
command from the 
control unit. The 
control system is 
locked at the same 
time.  
11.3.4. Overspeed  
The generator 
frequency or the signal 
of a pick-up is used for 
this monitoring. The 
alarm GENERATOR 

UNDERVOLTAGE must 
be enabled as a 
shutdown alarm when 
the generator 
frequency is used. This 
also protects the 
engine if the generator 
voltage fails.  
11.3.5. Alarms 13 and 
14  
The input signals for 
these two alarms can 
be delayed for 0 to 
240 seconds. That 
means that the alarm 
contact must be 
activated for the 
programmed time 
before the alarm 
comes up. 

 Generator currents in the sequence L1, L2 und L3 

 

6 
+ 512 kVA   GEN. 

+ 445 kW 0.87 in 
 Generator apparent power, active power and mean value of cos φ 

 

7 
 MAX. GEN.CURRENT 

 740   730   735 A 
 Slave pointer current measurement.  

To reset this, press the button ALARM OFF for 5 sec. 

 

8 
  98 % GEN. LOAD 

  3 % UNBALANCED  

 Generator current load for alarm THERMAL OVERLOAD. 

Unbalanced load. 

 

9 
LOAD CONTROLLER 

 300 kW SETPOINT    

 Actual load command of the load controller. To check this, refer to the 

external reference value or the load slope. 

 

10 
 230 V 50.00 Hz  

 234 V 50.23 Hz 

 Double volt and frequency meter. The upper values show the mains or  
bus bar, the lower values show the system to be synchronised to it. 

 

11 
..>.....|....... 

................ 

 Synchronoscope. The [>] or [<] character rotates like a pointer of a  
synchronoscope. Synchronism is when [ I ] is shown in the upper middle. 

   

12 
BATTERY        

26.6 V VOLTAGE 

 Battery voltage. The measurement signal must be connected to  
terminal 1 of X401. 

    

13 
 ENGINE SPEED 

 1500 rpm        

 Engine speed speed, based on either a pick-ups frequency signal, or  
the generator frequency is converted into a rotation speed. 

 

14 
000010 STARTS    

000103 h OPERATION 

 6-digit start counter. Set the counter in OTHER PARAMETERS. 

6-digit start operating hours counter.  

 

15  
MAINS PARALLEL 

000025 h 

 
Running hours in mains parallel operation.  

 

16 
HOURS TILL MAIN- 

+ 230 h  TENANCE 

 
Running hours till next maintenance.  

 

17 
SHORT TIME RUN: 

010:25 h:m HOURS 

 
Short time running hours. The counter can be reset here. 

 

18 
 5.6 BAR 

     OIL PRESSURE 

 An example of displaying analogue channel 1.  
The text can be modified with ParaWin. 

19 
 98 GRAD 

WATER TEMP. 

 An example of displaying analogue channel 2.  
The text can be modified with ParaWin. 

    

20 
 CHANNEL 3 

   NOT USED 

 An example of displaying analogue channel 3.  
The text can be modified with ParaWin. 

  

21 
+  300 kW   GEN. 

   SETPOINT LOAD 

 An example of displaying analogue channel 4. Shown here is he external 
setpoint for peak load operation The text can be modified with ParaWin. 

    

22 
+ 3400 mV 

  SPEED CONTROL 

 An example of displaying analogue channel 5. Shown here is the singal to 
the rotation controller. The text can be modified with ParaWin. 
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23 
+ 1205 mV 

PF CONTROLLER 

 An example of displaying analogue channel 6. Shown here is the signal 
to the PF controller. The text can be modified with ParaWin. 

  

NOTES 

Display 8, synchronoscope: 

The text SYNCHRONOSCOPE is shown instead of the symbols when the synchronisation is not in progress. 
The pointer turns clockwise if the system that is to be synchronised is too fast, and anti-clockwise if it is too 
slow. This display is similar to the pointer synchronoscope. 

Running Hours till next Maintenance 

The running hours till next maintenance are counted down from a pre-set value. An alarm (if programmed) is 
triggered if the counter reaches 000000. A GOODWILL PERIOD can be provided. The maintenance must be done 
during this period. The counter shows during this period a negative figure. A second alarm can be triggered if 
this period is also up. 

The counter stops at 00000 and will not reach negative hours if the GOODWILL PERIOD is set to 000000. The 
alarm RUNNING HOURS TILL MAINTENANCE ELAPSED can be cancelled. 

The counter can only be set by the supplier (and only with the software ParaWin) if the GOODWILL PERIOD is set 
to a period >00000 hours. The alarms RUNNING HOURS TILL MAINTENANCE ELAPSED and MAINTENANCE PERIOD 

EXCEEDED are only due to this to be cancelled by authorized persons. 

Short Time running Hours 

The running hours are counted till 999 hours and 59 minutes. The counter is implemented for measuring short 
intervals e.g. during a test run or for the duration of a mains failure. The counter can be reset to 00:00 
independently from the main running hour counter. 

14. Additional Functions 

14.1. Frequency Control for isolated Operation 
 

A lower and an upper limit are pre-set for the frequency controlling. No commands are given to the engine if 
the actual frequency is in the dead band between the upper and the lower frequency. Corresponding 
commands are given if the frequency is outside of this window. A break is inserted between two commands to 
give the engine time to carry out the command. 
 

14.2. Voltage Control for isolated Operation 
 

A lower and an upper limit are pre-set for the voltage controlling. No commands are given to the generator if 
the actual voltage is in the dead band between the upper and the lower voltage. Corresponding commands 
are given if the voltage is outside of this window. A break is inserted between two commands to give the 
generator time to carry out the command. 

14.3. Load Controller  

Due to the limitations of the VDE-AR-N 4105, the sequence is described in details in the Service Manual. The 
load controller works either with a pre-set (fixed) or with a variable setpoint for the loading. The control unit is 
enable only by a peak load command. The genset is loaded up in parallel operation with mains to the pre-set 
load command or if variable load controlling is selected (for load sharing) up to the setpoint, applied either to 
the analogue input 4 or sent via the CAN-bus. The controller is enable in the operation mode AUTO and TEST.  

The genset is first loaded with 20 % of the setpoint of the loading at the beginning of the parallel operation. 
This temporarily setpoint is slowly increased to 100 % during the up-loading time. The engine follows without 
any delay the setpoint if the actual value was once in the dead band. 

The genset is unloaded if the generator should be switched off. The generator CB is switched off as soon as 
the actual load is less than 10 % of the nominal power. A timer is started at the beginning of the unloading 
sequence. A malfunction of the speed governor might be possible if the unloading is not finished within this 
pre-set time. The generator is therefore switched off without being unloaded.  
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14.4. PF Controller  

The PF controller is enabled in this mode during parallel operation if the generator current of L2 (this is the 
actual value for the controlling) exceeds 10% of the nominal current. The excitation of the generator is 
controlled to keep the PF of the generator inside the pre-set PF window. The controlling is obtained by pulse 
commands to a motor driven voltage adjuster of the generator or direct to the AVR by an analogue signal.  

The generator voltage is brought back during the cooling down period to the pre-set window of the 

VOLTAGE CONTROL IN ISOLATED OPERATION.  

14.5. Synchronisation Device 
 

The internal synchronisation device is a two-channel one, which allows you to enter a CB response time. The 
second channel is almost entirely independent of the first and implemented by an adjustable check 
synchroniser. The two output commands are linked by an extremely fail-safe method via relay contacts. The 
time taken for synchronisation can be monitored and an alarm is given if it takes too long. You can then decide 
whether the changeover should now be done with a pause or whether the attempt to synchronise the systems 
should be continued. The voltages and the frequencies of the two systems can be matched before 
synchronisation is carried out. 

When the synchronisation device has been activated, a check is carried out to ensure that the differences of 
frequencies and voltages are within the permissible tolerances. The appropriate commands are issued if this 
is not the case. A command ‘Frequency higher’ is issued if the frequency differential is less than 0.05 Hz. 

14.6. Immediate Stop (Emergency Stop) 
 

This input can be triggered as required either with a normally closed (break contact) or normally open contact 
(make contact). Just a pulse triggers this function. Whatever the operation mode is, this triggers 

 the generator to disconnect 

 the genset to shut down 

 the automatic control unit to be locked for any further start (display: AUTOMATIC CONTROL UNIT LOCKED). 

14.7. Start Sequence 
 

The standard procedure for gas engines is as follows: 
 

1. Starter motor on 

2. When the starter speed is exceeded, ignition on after e.g. 2 sec. 

3. After delay the gas magnet valve is opened after a further 2 sec. 

4. The starter motor remains on for another 7 seconds 

5. Then close the gas magnet valve 

6. Switch off starter motor 

7. Ignition off after 6 sec. 

8. New start sequence after 1 sec. 

 

The start procedure for a diesel engine is parameterised as follows: 

1. Start delay 2 sec. 

2. Starter motor on for 10 sec. 

3. Rest between two start attempts 7 sec. 

4. 3 start attempts 

5. Delay MONITORING ON 7 sec. 

6. Mains recovery delay 60 sec. 

7. Cooling down period 180 sec. 

8. Stop timer 30sec. 
 

An external preheating switch must be provided in operation mode MANUAL if a diesel engine with a preheating 
device is used. The start delay function is used for preheating of an automatic start.
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15. Technical Data 

15.1. KEA Controller 

 Device for frontal installation, dimensions: (,, depth) 260 x 170 x 100 mm 

 Weight approx. 2.2 kg, can be installed wherever required 

 Protection class (installed) IP 44 

 Ambient temperature: Storage -20°C ... +70°C, Operation 0°C … +55°C 

 Supply voltage convertible 9-12-15V or 14-24-35V DC 

 3 customer-defined relays, 35 V DC, 1 A. (e.g. for acoustic signallers) 

 Standards/regulations VDE 100, Part 710 

15.2. Analogue Inputs and Outputs 
 3-phase mains and generator voltage monitor, set in increments of 1 Volt;  

if the rotary field is incorrect, the display shows <U. 

 UNom 230/400 volts. They can be set from 50 to 300 volts. Accuracy class 1 

 Mains and generator frequency monitor 50 or 60 Hz; they can be set to any value between 40 and 70 
Hz; accuracy class 1 

 3-phase generator current monitor; accuracy class 1 

 INom 5 A: measuring range 0.1 – 15 A; it can be set in increments of 20 mA 

 Analogue input 0-20 mA (channel 4) for variable setpoint in mains parallel operation mode 

 Battery voltage monitor 

 Input for pick-up 

 Four analogue inputs, which can be fitted with interface cards for 

- PT 100 / PT1000 

- Current loops 0-20mA 

- 0 - 10 V DC 

- Thermocouple NiCr-Ni, type: K 

- Temperature and pressure: VDO sensor 
If the functions mains reference and variable load controlling are used in peak load mode, the 
following analogue inputs are reserved: 
Channel 3 is reserved for an external measurement transformer 

Channel 4 is reserved for an external setpoint of 20 mA. 

 1 analog output is equipped with an output card 0 – 10V DC for the speed adjustment 

 As an option, can be equipped with an additional sub-board for further actuations (Cos-Phi controller) 
 

15.3. Additional relay unit KRK-12 

equipped with: 

 14 connections for alarm contacts, of which 8 relays freely programmable 

 1 pick-up input 

 1 input for generator D+ with pre-excitation for AC generators, 

 14 general control inputs, 

 12 relays, contact loading: 30 V, 1 A 

 expandable with relay card KRK-27 

15.4. Additional relay unit KRK-27 (optional) 

equipped with: 

 14 connections for alarm contacts, of which 22 relays freely programmable 

 1 pick-up input 

 1 input for generator D+ with pre-excitation for AC generators 

 14 general control inputs 

 27 relays, contact loading: 30 V, 1 A 

15.5. Serial Interfaces 

 Optical fibre or USB interface – with automatic switching – for parameterisation. 

 CAN bus interface to a Common Control System, 

 CAN bus interface to engine management (the protocol must be known and implemented) 
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15.6. Connection to other Systems (optional) 

Device for attachment on a mounting rail: KNG (Kuhse Network Gateway) to connect to other systems via 
Profibus DP or Modbus RTU 
 

16. Response Diagram for Thermal Overload 
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17. Diagrams 

17.1. Connection Diagram, KEA 251 SPL  
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17.2. Connections, analogue Inputs 
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17.3. Wiring diagram KRK-12/27 (KRK-27 optional) 
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17.4. Terminal assignment KEA 251 
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17.5. Circuit board KRK 12/27 (KRK 27 optional) 
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18. Drilling Template, Scale 1:1 – print without scaling! 
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