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Upper Side Device Connections 

 



4 PRODUCT DESCRIPTION 
 

28 Rev. 09/2016 

Device Frame Connections 
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Designation Clamps Function 

GENERATOR VOLTAGE N, L1, L2, L3 Measurement connections for generator voltage

MAINS (BUS) VOLTAGE N, L1, L2, L3 Measurement connections for mains/bus voltage

BINARY INPUTS BI1 to BI6,
BI7 to BI16 

The binary inputs are activated when the negative 
potential is switched. When using the optional 
plug-on modules I-HSS-BIN6 and I-HSS-BIN10, the 
binary inputs are activated when the positive 
potential is switched. 

RS232 –

 

 

 

Comms settings: RS485(1)conv. = DISABLED:

– Communication port COM1 is at RS232 

– Connection of up to three AIO.NT Displays / 
AIO.Vision 5 / AIO.Vision 8 to RS485 (1) 
DISPLAY 

Comms settings: RS485(1)conv. = ENABLED: 

– RS232 without function 

– Rerouting of communication port COM1 to 
RS485 (1) DISPLAY 

RS485 (1) DISPLAY B, COM, A

CAN1 EXTENSION 
MODULES 

L, COM, H Connection for CAN bus connection with the 
extension modules of the ALL-IN-ONE 

CAN2 
INTERCONTROLLER & 
MONITORING 

L, COM, H Connection options for internal CAN bus 
communication with other controllers, modules 
IG-IB and I-LB and up to four AIO.Vision 8 

USB – USB 2.0 connection

ETHERNET – Connection for Ethernet cable RJ-45

DONGLE – Slot for ALL-IN-ONE hardware dongle

– AI4 to AI1,
AI COM 

Configurable analog inputs

– RPM IN,
RPM COM 

Connection for the magnetic pickup for speed 
measurement 

– SG OUT,
SG COM 

Output interface for speed governor

– AOUT +,
AOUT COM 

Configurable analog output

RS485 (2) A, COM, B Connection for communication port COM2

BINARY OUTPUTS BO9 to BO16, 
+, -, BO1 to 
BO8 

Depending on the setting via the GenConfig 
configuration software, the binary outputs switch 
to positive or negative. 
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Designation Clamps Function 

GENERATOR CURRENT 
0-1/0-5 A 

L1k, L1l, L2k, 
L2l, L3k, L3l,  

Measurement connections for the generator 
current 

  LNk, LNl Measurement connections for neutral/mains 
current 

AVRI OUT, COM Interface for IG-AVRi 

POWER 8-36V +, - Connection for power supply 8 V DC to 36 V DC

  D+ D plus connection 

 

Jumpers 

 





 
 

32 Rev. 09/2016 

5.1  Unpacking 
Unpack the device, taking care not to damage it, and ensure that the operating manual is always 
stored with the generator & CHP control system and is easily accessible. Check the contents for 
completeness and verify that the device type meets your application requirements. 

Scope of Supply 
The scope of supply of the ALL-IN-ONE.NTC consists of the following components: 

– ALL-IN-ONE.NTC generator & CHP control system 

– Storage device (USB flash drive or CD-ROM) with software for configuration of the generator 
& CHP control system, operating manual and further documentation 

The following is also included with the HSS version: 

– Plug-on module I-HSS-BIN6 

– Plug-on module I-HSS-BIN10 

– Installation instructions for plug-on modules I-HSS-BIN 
 

5.2  Installation 
Information for installing the ALL-IN-ONE.NTC generator & CHP control system can be found in 
the IGS-NT-3.0 Installation Guide from ComAp. The ALL-IN-ONE.NTC generator & CHP control 
system corresponds to the generator & CHP control system IS-NTC-BB. 
 

5 INSTALLATION INSTRUCTIONS
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5.3  Wiring 
Information on the wiring of the ALL-IN-ONE.NTC generator & CHP control system can be found in 
the IGS-NT-3.0 Installation Guide from ComAp. The ALL-IN-ONE.NTC generator & CHP control 
system corresponds to the generator & CHP control system IS-NTC-BB. Also note the following 
wiring example: 
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The following sections describe the extended functions of the AFR firmware of your 
ALL-IN-ONE.NTC generator & CHP control system which are not available in the standard 
firmware.  

For a description of all other functions, read the section Functions in the IGS-NT-3.0 Reference 
Guide from ComAp for your selected archive. The ALL-IN-ONE.NTC generator & CHP control 
system corresponds to the generator & CHP control system IS-NTC-BB. 
 

6.1  Operation Modes 
When using an AFR archive, the ALL-IN-ONE.NTC can be operated in the following operation 
modes: 

– OFF 
In this operation mode, the ALL-IN-ONE.NTC opens the generator circuit breaker and stops 
the engine immediately without soft unload and cooling. The ALL-IN-ONE.NTC is then in the 
not ready operation state and cannot be started in this state. Depending on the setting of 
the AMF settings: MCB opens on parameter, the ALL-IN-ONE.NTC behaves as follows: 

– MAINSFAIL: The ALL-IN-ONE.NTC opens the mains circuit breaker when the mains is not 
available. 

– GEN RUNNING: The mains circuit breaker remains permanently closed as long as the 
gen-set is not running and no voltage is produced. 

– MAN 
The engine can be started and stopped manually via the Start and Stop keys/buttons or via 
corresponding signals at the StartButton and StopButton binary inputs. When the engine is 
running and the bus is voltage-free, the generator circuit breaker can be manually closed, or 
when there is voltage in the bus, synchronization can be initiated. The mains circuit breaker 
can also be manually opened or closed regardless of the mains status. Automatic start as 
well as remote control via the Sys start/stop or Rem start/stop inputs is not supported in this 
operation mode. 

– SEM 
The engine can be started and stopped manually via the Start and Stop keys/buttons or via 
corresponding signals at the StartButton and StopButton binary inputs. All other processes 
including opening and closing the generator circuit breaker are performed automatically. 
However, automatic gen-set start is possible when using the AMF function (automatic 
gen-set start in the event of mains failure). 

– AUT 
In this operation mode, the generator & CHP control system runs completely automatically. 
The Start, Stop, MCB and GCB keys/buttons do not trigger a function. The processes for 
gen-set start and stop are performed automatically. The engine can be started and stopped 
as follows: 

– Via the Rem start/stop binary inputs (SPtM and SPI application) 

– Via the peak start/stop function (SPtM and SPI application) = Auto start of the gen-set 
depending the mains power received  

6 FUNCTIONS 
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– Via the AMF function (SPtM application) = Automatic start of the gen-set in the event of 
mains failure 

– Via the power control function (MINT application) 

– Via the Sys start/stop binary inputs (MINT application) 

Note that the TEST operation mode, which is available in certain archives in the standard 
firmware, is not available when using the AFR firmware. 

For a detailed description of the operation modes, read the section Mode and function 
description in the IGS-NT-3.0 Operator Guide from ComAp. The ALL-IN-ONE.NTC generator & CHP 
control system corresponds to the generator & CHP control system IS-NTC-BB. 
 

6.2  Function Enabling via Hardware Dongle 
Particular functions of the ALL-IN-ONE.NTC generator & CHP control system have to be activated 
via a hardware dongle that is inserted into the device. The hardware dongles from MOTORTECH 
listed below enable the following functions: 

AFR-PCM 
– For SPI and SPtM applications 

– Enables single island or single parallel with mains operation 

– Air/fuel ratio function for lean burn gas engines 

AFR-PCLSM+PMS 
– For MINT and Combi applications 

– Enables multiple island parallel or multiple parallel with mains operation 

– Air/fuel ratio function for lean burn gas engines 

– Load sharing 

– VAr sharing 

– Power management operation via CAN bus 

– Optimization of the number of running engines: 
Power control based on kW, kVA, percentage load or operating hours 

 

6.3  Measuring Inputs for Cylinder Temperatures 
If an AFR archive is selected, there are 24 logical analog inputs available for the measured 
values of the cylinder temperatures. 
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6.4  Gas Ventilation Test Before Engine Start 
Before every engine start, the ALL-IN-ONE.NTC generator & CHP control system can check the gas 
supply for leaks. When the GasVTest run binary output is closed, the generator & CHP control 
system initiates the gas ventilation test for the connected test unit and starts the AFR control: 
GasVTest del timer. The generator & CHP control system starts the engine as soon as it receives 
a positive test result within the set AFR control: GasVTest del time span via the GasVTest OK 
binary input. If it does not receive feedback within this time span, it does not start the engine. 

  

*) Gas ventilation test unit 

 

 

 Start command 

 Shutdown 

 Engine start 

 

When the gas ventilation test is activated, the GasVTest run binary input is activated before 
every engine start by one of the following events: 

– Closing the Rem start/stop binary input (remote-controlled start/stop) in AUT operation 
mode 

– Pressing the Start key in the MAN and SEM operation modes 

Note the following condition (only firmware IS-NT-AFR 2.3.1): 

– The GasVTest OK binary input can remain switched in all gen-set states. However, the input 
must be open as soon as the ALL-IN-ONE.NTC initiates the gas ventilation test. Otherwise, it 
does not start the engine and switches the Sd GasVTestFdb binary output. 

Please note the following exceptions: 

– If the gen-set is automatically started due to a short mains failure, the gas ventilation test is 
omitted. 

– If the Sd override binary input is active, engine start is also possible if the gas ventilation 
test has a negative result. 
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6.10.2 Methane Content Adjustment of the Fixed Mixer Positions 
To optimize engine start, idling and running without load, the fixed mixer positions can be made 
dependent on the methane content of the inflowing gas (logical analog input Ana CH4). In this 
way, the fixed mixer positions can be adjusted to the fluctuating methane content of the 
inflowing gas. 

The adjustment to the methane content takes place using a characteristic with two setpoints. For 
this, you define the optimal mixer position at engine start for a methane content of 40 % 
(parameter AFR control: MxPos40%CH4) and of 60 % (parameter AFR control: MxPos60%CH4). 
The ALL-IN-ONE.NTC calculates the mixer position linearly for all other methane values. 

Methane content 

Mixer position 

 

Two modes are available for the methane content adjustment of the fixed mixer positions: 

– ENA-FIX: The ALL-IN-ONE.NTC determines the fixed mixer positions solely using the 
characteristic. The configured positions are not taken into account. 

– ENA-STEP: The ALL-IN-ONE.NTC determines the fixed mixer positions using the characteristic 
(=Characteristic position). The ALL-IN-ONE.NTC shifts the run position and the low power 
position based on the configured difference to the start position. 

 Mixer position Position determination in ENA-STEP mode 

 Start position Characteristic position

 Run position Characteristic position + (run position – start position)

 Low power position Characteristic position + (low power position – start position)

 
If the measured methane values at the Ana CH4 analog input are outside the configured 
permissible range of the sensor, the generator & CHP control system drives to the configured 
fixed mixer positions. 
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6.10.3 Power-Dependent Air/Fuel Mixture Control 
The AFR firmware of your ALL-IN-ONE.NTC has an air/fuel mixture control that produces the 
optimal air/fuel ratio by controlling the manifold pressure. 

The ALL-IN-ONE.NTC determines an optimal target value for the manifold pressure from a 
characteristic depending on the gen-set power. The ALL-IN-ONE.NTC compares this target value 
with the current manifold pressure. If there is a deviation between both values, the generator & 
CHP control system changes the air/fuel ratio via the connected air/gas mixer until the current 
manifold pressure corresponds to the target value. 

Two to five setpoints and the reference temperature of the characteristic can be defined for the 
manifold pressure characteristic. The manifold pressure characteristic defines the manifold 
pressure (AFR control: MAPx) required for a certain gen-set power (AFR control: MAPx power) for 
up to five setpoints. The ALL-IN-ONE.NTC performs a linear calculation to determine the values 
between two setpoints. 

Manifold absolute pressure (MAP) 

mbar 

kW  

Gen-set power

 

If the actual manifold air temperature deviates from the reference temperature, the manifold 
pressure target value can be corrected proportionally by a definable factor depending on the 
size of the difference measured. 

The power-dependent air/fuel mixture control of the ALL-IN-ONE.NTC kicks in as soon as the 
gen-set power is in the power-dependent control range. The power-dependent control range 
begins with the first low setpoint. Below the power-dependent control range, the generator & 
CHP control system targets the low power fixed mixer position. 
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The power-dependent air/fuel mixture control is available in the mixture control modes 
AUTOMATIC and AUT-PAR. It is restricted to parallel operation in the mixture control mode 
AUT-PAR. 

  

 

Alternatives: combustion chamber temperature, lambda 

Alternatively, you can also use temperature sensors instead of pressure 
sensors to indirectly achieve the optimal air/fuel ratio by controlling the 
average combustion chamber temperature. Also, you can use lambda 
sensors to achieve the optimal air/fuel ratio directly. 

  
 

6.10.4 Mixture Control Modes 
The ALL-IN-ONE.NTC mixture control can be operated in the following modes: 

– Manual mode (MANUAL) 

– Automatic mode (AUTOMATIC)  

– Automatic mode with power-dependent air/fuel mixture control in parallel operation 
(AUT-PAR) 

MANUAL 
In the MANUAL mixer control mode, the targeted mixer position is defined solely by the 
AFR control: Mixer position parameter. This position is maintained in any condition of the engine 
and applies to the second air/gas mixer as well, if connected. 

AUTOMATIC 
In the AUTOMATIC mixture control mode, the ALL-IN-ONE.NTC moves to the configured fixed 
mixer positions (start position, run position, low power position) depending on the gen-set 
state. In addition, when the generator circuit breaker is closed (closed binary input GCB 
feedback), the power-dependent air/fuel mixture control is active provided that the gen-set 
power reported back is within the power-dependent control range. The mixer position control 
based on manifold pressure is provided independently for both air/gas mixers. 

AUT-PAR 
This mode corresponds to the mixture control mode AUTOMATIC. However, in the AUT-PAR mode, 
the ALL-IN-ONE.NTC restricts the power-dependent air/fuel mixture control to parallel operation. 
The ALL-IN-ONE.NTC evaluates the position of the mains circuit breaker (binary input MCB 
feedback) for this purpose. In island operation, the ALL-IN-ONE.NTC always moves to the low 
power position when the generator circuit breaker is closed (closed GCB feedback binary input) 
and the engine is running. 

For example, the AUT-PAR mixture control mode can be used in cases in which the settings of the 
power-dependent air/fuel mixture control are not suitable for island operation. This allows you 
to ensure that the ALL-IN-ONE.NTC moves to a safe mixer position in island operation in the 
event of a mains failure. 
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6.11  Operation with Two Air/Gas Mixers 
The ALL-IN-ONE.NTC generator & CHP control system can control two air/gas mixers if the system 
is built as follows: 

 

 Gas train Intercooler Bank A

 Air filter Throttle Bank B

 Air/gas mixer Engine Gas

 Turbocharger  Air

  

 

Position of sensors 

For the highest possible precision of the mixture control, MOTORTECH 
recommends installing the sensors for manifold pressure and manifold 
temperature behind the throttle. 
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The power-dependent air/gas mixture control is executed for both air/gas mixers independently 
of each other, but on the basis of the same manifold pressure characteristic. Use the following 
inputs and outputs for the second air/gas mixer: 

– Logical analog input MAP2 
Note that the sensor inputs for the MAP and MAP2 manifold pressure must be configured 
with the same resolution and the same signal range. 

– Logical analog input Mixer fdb2  
Mixer fdb2 must cover the same position range as Mixer fdb (generally 0 to 100 %). 

– Logical binary outputs Mixer up 2 and Mixer down 2  

– Logical analog outputs MixerPosition2, MixerFeedback2, MAP actual2 

The AFR control: Second Mixer parameter must be set to ON, so that the generator & CHP control 
system can control the second air/gas mixer. 

The following illustrations demonstrate the control of air/gas mixers by the ALL-IN-ONE.NTC 
(AFR=air/fuel ratio): 

Control of One Air/Gas Mixer 

 

Control of Two Air/Gas Mixers 
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6.12  Misfire Protection 
The status signal of an external misfire detection can be assigned to the MisFiring binary input. 
The signal indicates the presence of misfires via a closed input. The MisFiring binary input is 
evaluated by the ALL-IN-ONE.NTC generator & CHP control system solely when the power-
dependent air/fuel mixture control is active (see Power-Dependent Air/Fuel Mixture Control on 
page 42). With a closed input, it initiates the following measures to prevent misfires: 

 
MisFiring 

 

MAP target 
value 

 
Gen-set load 

  

  

  

GCB 

Engine 

 
– The generator & CHP control system first changes the calculated manifold pressure target 

value by the configured AFR control: MisfMAP reduct correction value. This makes it possible 
to lubricate the engine in the event of misfiring. 

– If misfiring is still signaled via the input, the generator & CHP control system unloads the 
gen-set after expiration of the AFR control: MisfLdRed del time span to the set minimum 
power in parallel operation (Gener protect: Min power PtM) in accordance with the set load 
ramp (Sync/Load ctrl: Load ramp). 

– If misfiring is still signaled via the input, the generator & CHP control system initiates a slow 
stop of the engine after expiration of the AFR control: Misfiring del time span. 

– A shutdown is immediately initiated by the generator & CHP control system when gen-set 
unloading is initiated for the sixth time in one hour due to misfiring. Internal counting is 
reset when no unloading due to misfiring is initiated within an hour or the engine has been 
stopped. 
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6.13  Detonation Control 
The status signal of an external knock detection (for example DetCon20), which indicates 
knocking combustion in the engine via a closed input, can be assigned to the DxLoad reduct 
binary input. The DxLoad reduct binary input is evaluated by the ALL-IN-ONE.NTC generator & 
CHP control system solely when the power-dependent air/fuel mixture control is active (see 
Power-Dependent Air/Fuel Mixture Control on page 42). With a closed input, it initiates the 
following measures to prevent knocking combustion: 

– The generator & CHP control system first unloads the gen-set up to the set minimum power 
in parallel operation (Gener protect: Min power PtM) in accordance with the set load ramp. 

– If the input still signals knocking combustion, the generator & CHP control system initiates 
an engine shutdown after expiration of the AFR control: Knocking del time span. 

– The generator & CHP control system also initiates a shutdown if the DxLoad reduct binary 
input closes six times in one hour. The internal counting is reset when no knocking is 
signaled on the input within one hour or the engine has been stopped. 

 

6.14  Conduct with Off Load Protection 
When an AFR archive is selected, the following additional functions are available for off load 
protection, which are described in the next sections. 
 

6.14.1 Adjustable Idle Time 
For off load protection, you can use the Mains protect: AfMainsFlRun parameter to set the 
maximum time the gen-set should run in the AUT operation mode after opening the generator 
circuit breaker before the gen-set is shut off if mains is not available. Note that the 
Mains protect: AfMainsFlRun timer is not displayed via the AIO.Vision displays or in the 
InteliMonitor SCADA software. 

When mains is available again, the ALL-IN-ONE.NTC ensures for the set Mains protect: FwRet 
break xx time spans that the mains measured values are stable before it initiates reverse 
synchronization. This applies both for cases in which the engine is still running (see example 1) 
and in which it has already been shut off (see example 2). 

Example 1 
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Example 2 

 

 
For certain mains alarms, you can set specific time spans for the test for stable mains measured 
values: 

– Mains overvoltage alarm: Mains protect: FwRet break >U 

– Mains undervoltage alarm: Mains protect: FwRet break <U 

– Mains overfrequency alarm: Mains protect: FwRet break >f 

– Mains underfrequency alarm: Mains protect: FwRet break <f 

– Vector shift alarm: Mains protect: FwRet break VS 

If several mains alarms have been triggered, the ALL-IN-ONE.NTC takes into account the longest 
corresponding Mains protect: FwRet break xx time span. 

Configure the off load protection at the MainsParams OK logical binary output or at the output of 
an external mains monitoring module. 
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Special case: vector shift protection with SPtM application 

Scenario: 
– You are using an AFR archive for SPtM applications. 

– The Mains protect: VectorS CB sel parameter is set to GCB so that the 
ALL-IN-ONE.NTC opens the generator circuit breaker if there is a vector 
shift alarm. 

In this case, the ALL-IN-ONE.NTC behaves as follows: After opening the 
generator circuit breaker, the ALL-IN-ONE.NTC checks the mains voltage and 
the mains frequency for stable values. If these are stable and there is not 
yet a mains undervoltage alarm (Mains protect: Mains < V del parameter) or 
a mains underfrequency alarm (Mains protect: Mains <f Del parameter), the 
ALL-IN-ONE.NTC immediately initiates reverse synchronization without 
waiting for the Mains protect: FwRet break VS time span. 

Recommendation: 
To prevent this from happening, set the Mains protect: Mains < V del and 
Mains protect: Mains <f Del time spans to a value longer than one second. 

  

For more information on the off load protection, read the section Protections and Alarm 
Management in the IGS-NT-3.0 Reference Guide from ComAp for your selected archive. 
 

6.14.2 Resetting the Overspeed Alarm 
Via the Engine protect: BoOvrSpdReset parameter, you set the behavior of the ALL-IN-ONE.NTC in 
the AUT operation mode when it registers overspeed in the context of off load protection. 

If the ALL-IN-ONE.NTC opens the generator circuit breaker in the context of off load protection, it 
is possible that the ALL-IN-ONE.NTC will register overspeed after its opening and trigger an 
overspeed alarm. In this case, the overspeed alarm would prevent an automatic restart of the 
gen-set, even if the alarms which triggered the off load protection no longer exist. 

You can use the Engine protect: BoOvrSpdReset parameter to set that the overspeed alarm is 
automatically reset in the above case so a restart of the gen-set is not blocked. 
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6.15  Start Blocking after Engine Stop 
The Engine protect: StartBlockDel parameter can be used to disable engine start after an engine 
stop for a set time span. For example, you can use this function when the engine shaft needs 
some time before it actually stands still even though no revolutions are measured. In this 
manner, you prevent the engine from being damaged by an early start. 

 

 Engine start
blocked 

Engine start
possible 

 
 

6.16  Signaling Active Mains Protections 
When using an archive for independent parallel island operation of a gen-set (SPI), the 
ALL-IN-ONE.NTC signals via the OFF coil test binary output that a mains protection has been 
triggered due to impermissible mains parameters. You can use this output to show that mains 
protections are active. As soon as the mains parameters are back in the permissible range, the 
generator & CHP control system switches off the pulse. 
 

6.17  Timer for Engine Shutdown 
Using the Engine protect: ServiceTimeSd parameter, you can define after how many operating 
hours the gen-set should be stopped. For example, you can use this function when the gen-set 
must be serviced after a certain number of operating hours and is no longer to be operated 
under any circumstances. 
 

6.18  Alarm Notifications – Automatic Activation/Deactivation 
With the parameters AcallCHx-Type and AcallCHx-Addr in the Act. calls/SMS group, you can set 
that up to three recipients are informed about certain generator & CHP control system events 
with a call, an email or an SMS. Depending on certain conditions, these parameters can be 
activated or deactivated during operation by assigning force values. In this way, you can for 
example control at what time the recipients configured via the Act. calls/SMS: AcallCHx-Addr 
parameters receive the alarm notifications. 

For more information on how the alarm notifications work, read the section Remote Alarm 
Messaging in the IGS-NT-3.0 Reference Guide from ComAp for your selected archive. 
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