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CRE Technology  

 

130 Allée Charles-Victor Naudin 
Zone des Templiers ς Sophia Antipolis 
06410 ς BIOT 
FRANCE 

 
Phone: +33 492 38 86 82 
Fax: +33 492 38 86 83 

 
Website: www.cretechnology.com 
Email: info@cretechnology.com 
 
 

    NOTE:  

Read this entire manual and all other publications pertaining to the work to be performed before installing, 
operating, or servicing this equipment. Apply all plant and safety instructions and precautions. Failure to 
follow instructions can cause personal injury and/or property damage. 

Motors, turbines and any other type of generator must be equipped with protections (overspeed, high 
tempeǊŀǘǳǊŜΣ ƭƻǿ ǇǊŜǎǎǳǊŜΣΧŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǇƻǿŜǊ ǇƭŀƴǘύΦ 

Any changes of the normal use of the equipment can cause human and material damage. 

 
For further information, please contact your CRE technology distributor or the After-Sales Service Team. 

All CRE Technology products are delivered with one year warranty, and if necessary we will be happy to 
come on site for product commissioning or troubleshooting.  The company also provide specific trainings 
on our products and softwares. 

 

Technical Support: +33 492 38 86 86 (office hours: 8.30AM-12AM / 2PM-6PM) 

Mail: support@cretechnology.com 

SKYPE: support-cretechnology.com 

 

  INFORMATION 

You can download the most up-to-date version of this documentation and different other documentations 
relating to GENSYS 2.0 Core on our web site: 

 http://www.cretechnology.com/  
  

http://www.cretechnology.com/
mailto:info@cretechnology.com
mailto:support@cretechnology.com
http://www.cretechnology.com/
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1 Overview  

1.1 European Union Directive Compliance CE  

The EMC Directive (89/336/EEC) deals with electromagnetic emissions and immunity. This product is tested by 
applying the standards, in whole or in part, which are documented in the following technical construction file: 

CEM 2004/108/EC, which replaces directive CEM (89/336/EEC) relative to electromagnetic emissions as from 
July 20th 2009. 

This product is developed to respect harmonized norms: 

× EN 55099:2009 

× EN 55099:2010 

× EN 55088:2008 

× 2006/95/EC (replaced directive 73/23/EEC since January 16th 2007). 

× SAE J1939/71, /73, /31 

Other norms: 

× EN 61326-1: 2006 (Industrial location) 

× EN 55011 

× EN 61000-3-2 

× EN 61000-3-3 

 

Note: This is a class A product. In a domestic environment this product may cause radio interference. The 
user is responsible for taking the necessary precautions. 

 

1.2 Environment  

Temperature 

Operating:  0 to 55°C 

Storage:  -30 to +70°C 

 

Humidity:  5 to 95% 

 

Tropic proof circuits for normal operation in humid conditions. 

IP 20 protection 

 

1.3  Characteristics  

Size 248x197x57mm (9.76x7.76x2.24in) 

Weight 1.0kg (2.2oz) 
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1.4  Application and connec tion  

× GENSYS 2.0 CORE can be connected to the RDM 2.0 
× GENSYS 2.0 CORE is a Generator management module 
× Several power plants possibilities 
× Same mainboard as the GENSYS 2.0 Family 

 

The GENSYS 2.0 CORE can control a single or a multiple generating sets power plant. You can combine this 
module with one or more RDM 2.0 remote display. 

 

 

 

Multi -control HMI: 

A single RDM 2.0 can control up to 14 GENSYS 2.0 CORE 

 

 
Figure 1 Ø Multi - control HMI  
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HMI redundancy: 
up to 4 RDM 2.0 by GENSYS CORE 

 

 

 

Figure 2  Ø HMI redundancy  
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1.5 Rear panel -  Connectors  

1.5.1 Overview  

 
Figure 3  -  Rear panel  
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1.5.2  Inputs/Outputs  

 

Pin nb Description Terminal 
capacity 
(mm² / 
AWG) 

Comment 

A1 Crank relay out 
Output 6 

2.5 / 12 Supplied via emergency stop input at battery positive 
voltage; can also be used as configurable relay output. 
240 V AC, 5 Amps max. Details in §6.4.2 

A2 Fuel relay out 
Output 7 

2.5 / 12 Supplied via emergency stop input at battery positive 
voltage; can also be used as configurable relay output. 
240 V AC, 5 Amps max. Details in §6.4.2 

A3 Emergency stop 2.5 / 12 To battery positive, normally closed; direct supply to 
crank and fuel relay outputs. 

B1 Generator N 2.5 / 12 Not necessarily connected: if not connected, GENSYS 
2.0 Core will calculate a virtual neutral voltage. 

B2 Generator L1 2.5 / 12 Generator voltage measurement. 
100 to 480 VAC line to line. Frequency: 50 or 60 Hz. 
These lines must be protected externally with 100 mA / 
600 VAC fuses.  

B3 Generator L2 2.5 / 12 

B4 Generator L3 2.5 / 12 

B5 Mains L1 2.5 / 12 Mains voltage measurement. 
100 to 480 VAC line to line. Frequency: 50 or 60 Hz. 
These lines must be protected externally with 100 mA / 
600 VAC fuses. 

B6 Mains L2 2.5 / 12 

B7 Mains L3 2.5 / 12 

C1 to 
C5 

Output 1 to 5 2.5 / 12 <350 mA. Over current protected. Reactive load. 
Each output can be configured with a specific function 
or programmed with an equation, see details in  §7.2.1 
C5 can also be used as a watchdog output (contact CRE 
Technology for more info). 

D1 Generator I1- 2.5 / 12 Generator current measurement 0 to 5 Amps. 
Maximum rating: 15 Amps during 10s. 
1V AC consumption. 
External current transformer is normally used. 

D2 Generator I1+ 2.5 / 12 

D3 Generator I2- 2.5 / 12 

D4 Generator I2+ 2.5 / 12 

D5 Generator I3- 2.5 / 12 

D6 Generator I3+ 2.5 / 12 

D7 Not connected 2.5 / 12  

E1 Mains open breaker 2.5 / 12 Two configurable relays with one in common, one for 
closing, and one for opening. 240 V AC, 5 Amps. 
Isolated contact. Details in §6.4.1 

E2 Mains close breaker 2.5 / 12 

E3 Mains common 2.5 / 12 

E4 Bus bar open breaker 2.5 / 12 Two configurable relays with one in common, one for 
closing, and one for opening. 240 V AC, 5 Amps. 
Isolated contact. Details in §6.4.1 

E5 Bus bar close breaker 2.5 / 12 

E6 Bus bar common 2.5 / 12 

F1 Engine meas. 1- 2.5 / 12 
(shielded) 

0 to 10 kOhms resistive sensors with programmable 
gain. Details in §7.3 

F2 Engine meas. 1+ 2.5 / 12 
(shielded) 

F3 Engine meas. 2- 2.5 / 12 
(shielded) 

0 to 10 kOhms resistive sensors with programmable 
gain. All Details can be found in §7.3 

F4 Engine meas. 2+ 2.5 / 12 
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(shielded) 

F5 Shield 2.5 / 12 Must be used to protect shielded signals. 

F6 Water temp meas. - 2.5 / 12 
(shielded) 

0 to 400 Ohms resistive sensors. Details in §7.3 

F7 Water temp meas. + 2.5 / 12 
(shielded) 

F8 Oil pressure meas. - 2.5 / 12 
(shielded) 

0 to 400 Ohms resistive sensors. Details can be found in 
§7.3 

F9 Oil pressure meas. + 2.5 / 12 
(shielded) 

G1 ±20 mA + 2.5 / 12 
(shielded) 

±10 V (20 kOhms input) or ±20 mA (50 Ohms input). 
Used as Mains power input measurement with single 
generator. 
Used as synchronization input from GCR External 
analogue synchronizer (ex: GCR terminal 42 or Master 
2.0 by parallel lines) when several generators parallel 
with mains.  

G2 Shield 2.5 / 12 

G3 ±20 mA - 2.5 / 12 
(shielded) 

G4 Parallel. - 2.5 / 12 
(shielded) 

5V (10KOhms) compatible parallel lines. 
Load sharing and power set level (kW only). 
Compatibility with traditional analogue load share lines 
(often called Parallel Lines). 
Compatibility with Wheatstone bridge. 
Only used if GCR or old ILS 
Isolated. Details in §6.9 

G5 Shield 2.5 / 12 

G6 Parallel. + 2.5 / 12 
(shielded) 

G7 Pickup - 2.5 / 12 50 Hz to 10 kHz. Maximum voltage: 40VAC 
Used for speed regulation, crank drop out and over-
speed (see Cautions in §16). 
If not wired, the speed measurement can be made by 
the alternator voltage. But Pickup is recommended. 
Details in speed settings §6.1.1. 

G8 Pickup + 2.5 / 12 

G9 Speed out + 2.5 / 12 G9: ±10 V analogue outputs to speed governor. 
G11: ±10V reference input from speed governor (ESG) 
Compatibility with most speed governors. Details in 
§6.1.1 

G10 Shield 2.5 / 12 

G11 Speed ref 2.5 / 12 

H1 Not connected 2.5 / 12 Analogue output ± 5V isolated. 
Automatic voltage regulator (AVR) control. Compatible 
with most regulators. Details in §6.3 

H2 AVR out + 2.5 / 12 

H3 Shield 2.5 / 12 

H4 AVR out - 2.5 / 12 

J1 Mains breaker in 2.5 / 12 Digital input with 10 kOhms pull-up. 
Dedicated input for mains breaker feedback. 
Accepts NO or NC contact to 0V. 
Not isolated. 

J2 Gen breaker in 2.5 / 12 Digital input with 10 kOhms pull-up. 
Dedicated input for generator breaker feedback. 
Accepts NO or NC contact to 0V. 
Not isolated. 

J3 Remote start/stop 2.5 / 12 Digital input with 10 kOhms pull-up. 
Dedicated input for remote start/stop request in Auto 
mode. 
Accepts NO or NC contact to 0V. 
Not isolated. 

J4 Oil pressure 
Spare input 

2.5 / 12 Digital input with 10 kOhms pull-up. 
Default factory setting is input for oil pressure fault. 
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This sensor is needed to start the engine whatever the 
mode. 
Accepts NO or NC contact to 0V. 
Not isolated. Can be programmed as a spare input. 
Details in §7.1 

J5 Water temp 
Spare input 

2.5 / 12 Digital input with 10 kOhms pull-up. 
Default factory setting is input for water temperature 
fault. 
Accepts NO or NC contact to 0V. 
Not isolated. Can be programmed as a spare input. 
Details in §7.1 

J6 to 
J15 

Spare Input 
1 to 10 

2.5 / 12 Digital inputs with 10 kOhms pull-up. 
10 inputs can be configured with a specific function or 
programmed with PLC equations. 
Accepts NO or NC contact to 0V. 
Not isolated. Details in §7.1 

K1 Power Tank 2.5 / 12 Used for 12V power supply backup during crank time. 
An externally supplied capacitor can be connected 
externally between ground and this line for better 
tolerance to power drop. A value of 1µF per 50µS is a 
good value. Thus, 47,000µF will add a 50ms delay to 
power down. Can be adjusted. More is better. 

K2 Power supply + 2.5 / 12 9 to 40 V, 10 Watt consumption (without actuator). 
Polarity inversion protection. 
Note: 
The "Power supply -" must be wired from the speed 
governor via 4 mm² wires. See "state of the art" rules 
wiring diagram. 
External 5 Amp / 40 VDC fuse recommended. 

K3 Power supply - 2.5 / 12 

K4 PWM output 2.5 / 12 500 Hz PWM output. 
Compatible with Caterpillar and Perkins PWM 
controlled units. 0-5V protected against short-circuits to 
0V. Details in §6.1.2 

L1 Bus/Mains I3+ 2.5 / 12 Bus/Mains current measurement. 
1 to 5 Amps. Maximum rating: 15 Amps during 10s. 
1VA consumption. 
External current transformer is normally used. 

L2 Bus/Mains I3- 2.5 / 12 

L3 Bus/Mains I2+ 2.5 / 12 

L4 Bus/Mains I2- 2.5 / 12 

L5 Bus/Mains I1+ 2.5 / 12 

L6 Bus/Mains I1- 2.5 / 12 

COM1 CAN1 inter GENSYS 2.0 
Core 

Male DB9 
(shielded) 

Isolated CAN© bus. 
Proprietary protocol to communicate with other 
GENSYS 2.0 Core /MASTER 2.0 units and share 
data/information. 
Details in §11.2  

SHIELD SHIELD 

PIN 1 NC 

PIN 2 CAN-L 

PIN 3 GROUND-1 

PIN 4 NC 

PIN 5 GROUND-2 
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PIN 6 GROUND-1 

PIN 7 CAN-H 

PIN 8 NC 

PIN 9 NC 

   

Table 1 -  COM1 pin out  

COM2 CAN2 options 
J1939 
CANopen 
MTU MDEC 

Male DB9 
(shielded) 

Isolated CAN bus (125 kb/s factory setting). 
See details in §11.3. 
Used to communicate with remote I/O (see remote I/O 
CANopen© chapter 11.3.1) and J1939 electronic 
calculator  (electronic engines): details in § or MTU 
protocol (electronic MDEC engine): details in §11.3.2 

SHIELD SHIELD 

PIN 1 NC 

PIN 2 CAN-L 

PIN 3 GROUND-1 

PIN 4 NC 

PIN 5 GROUND-2 

PIN 6 GROUND-1 

PIN 7 CAN-H 

PIN 8 NC 

PIN 9 NC 

  

Table 2  -  COM2 pin out  

COM3 USB USB 
Type B 
High Quality 

GENSYS 2.0 Core with firmware v2.00 (or later) : 
This port is replaced by Ethernet communication. 
 
GENSYS 2.0 Core with firmware v1.xx : 
Type B standard USB connector. Use a standard USB A 
to B cable to connect with PC. 
Used for configuration, parameters, file downloading 
and uploading. Uses TCP/IP protocol to communicate 
with modem emulation. 
Not to be used while engine is running. 
Isolated. Details in §11.4 

COM4 Ethernet RJ45 CAT5 Standard RJ45 ETHERNET connector. 
Isolated. Uses TCP/IP protocol to communicate with 
external world. Details in §11.5  

PIN 1 Tx pair 

PIN 2 Tx pair 

PIN 3 Rx pair 

PIN 4 NC 

PIN 5 NC 

PIN 6 Rx pair 
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PIN 7 NC 

PIN 8 NC 

  

Table 3  -  COM4 pin out  

COM5 RS485 
MODBUS RTU 

Male DB9 
(shielded) 

4800, 9600 or 19200 bps. 
Used to communicate with SCADA. 
MODBUS RTU slave. Read (04 and 03) and write (06 and 
16) functions, 2 wires. 
Isolated. Detail in §11.6. 

SHIELD SHIELD 

PIN 1 NC 

PIN 2 NC 

PIN 3 GROUND 

PIN 4 GROUND 

PIN 5 B 

PIN 6 A 

PIN 7 NC 

PIN 8 NC 

PIN 9 GROUND 

  

Table 4  -  COM5 pin out  

COM6 Memory slot SD Memory slot used for extensions. Details in §11.7 

Table 5  -  Inputs/Outputs description  

 

1.5.3  Save parameters configuration  

All GENSYS 2.0 Core parameters used in configuration are stored in a FLASH memory. When a parameter is 
changed by the user, the new value is stored in a RAM memory. The new value will be effective as soon as 
it is entered, but it will be lost if the GENSYS 2.0 Core power supply is cut or too low. To save the new 
parameters to thŜ C[!{I ƳŜƳƻǊȅΣ ȅƻǳ Ƴǳǎǘ ǳǎŜ ά{ILC¢-LέΥ ǘƘŜ ǳǎŜǊ Ƴǳǎǘ ǇǊŜǎǎ ōƻǘƘ [SHIFT] + [i]  keys 
together. This will start the backup sequence and store all parameters in the FLASH memory. Now, the new 
parameters will be effective even after a power supply failure. During this sequence (a few seconds) an 
orange led on the upper right of the unit will light up to indicate that information is being stored. 
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1.6  Remote control using a PC (Ethernet connection)  

1.6.1 Setting up the Ethernet connection  

 

With Windows XP:  

× Open the control panel. 
× Click on network connections. 
× Click on local network. 

 

 

 

× Click on  « Settings ». 

 

 

NOTE:  
Due to the large number of parameters, the back-up procedure may take a few seconds. It is 
thus essential to save parameters when the motor is stopped. To save all parameters, the user 
must press on both [SHIFT] + [i]  keys at the same time on the GENSYS 2.0 Core front panel. 
Otherwise, the new parameters will be lost when shutting down the GENSYS 2.0 Core. 
NEVER SHUT DOWN DURING STORAGE SEQUENCE (ORANGE LED ILLUMINATED). 
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× Select « Ethernet (TCP/IP) ». 
× Properties. 

 

 

 

× Enter the addresses as shown above. 
 

Note: 

IP address 192.168.11.100 shown above can be used if GENSYS 2.0 Core IP address is 192.168.11.1 (factory 
setting). Otherwise, computer and GENSYS 2.0 Core IP addresses should match the same subnet mask as 
shown below. 

 

Example: 

Subnet mask:  255.255.255.0 
Computer IP address: AAA.BBB.CCC.XXX 
GENSYS 2.0 Core IP address: AAA.BBB.CCC.YYY 

× Click on OK. 
× Close the networking windows. 
× Create/Modify Windows hosts file as explained below. 

Windows hosts ŦƛƭŜ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ά/Υ\WINDOWS\system32\drivers\ŜǘŎέΦ It can contain lines to link 
GENSYS 2.0 IP addresses to hostnames. For example:  
 #Factory IP address of GENSYS 2.0 Core: 
  192.168.11.1  gensys #generic IP address and hostname (factory settings). 
  #Example of 4 GENSYS 2.0 connected to an intranet: 
  192.168.123.101 genset1 #place optional comments here 
  192.168.123.102 genset2 #800kVA engine 
  192.168.123.103 genset3 #450kVA engine 
  192.168.123.104 genset4 #320kVA engine 
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When trying to change the host file with Windows Vista, you may come across a warning message like those 
shown below: 

Warning message 1 

Access to C:\Windows\System32\drivers\etc\  hosts was denied 

Warning message 2 

Cannot create the C:\Windows\System32\drivers\etc\hosts file. 

Check that the file's name and location are correct. 

This problem may occur even if you are the system administrator. To solve this problem, follow these steps: 

1. Click on start 

       , click on All Programs, Accessories, right click on notepad, and then Run as administrator. 

 

     If you are prompted for an administrator password or for a confirmation, type the password, or click 
Allow. 

2. Open the Hosts file, make the necessary changes, and then click Save on the Edit menu.  

 

Notes on Ethernet connection 

-If you change the IP address of a GENSYS 2.0 Core, you should also adapt Windows hosts file to be able to 
use the hostname (http://gensys/ or any other hostname of your choice) in your Web browser. Otherwise 
you will have to directly type the IP address of the GENSYS 2.0 Core you want to connect to in your Web 
browser. 

-LŦ ȅƻǳǊ ŎƻƳǇǳǘŜǊ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ȅƻǳǊ ŎƻƳǇŀƴȅ ƛƴǘǊŀƴŜǘ ŀƴŘ ȅƻǳ Ŏŀƴƴƻǘ ƻǊ ŘƻƴΩǘ ǿŀƴǘ ǘƻ ŎƘŀƴƎŜ ƛǘǎ 
network settings, CRE technology can provide a USB-Ethernet converter to setup a second network 
configuration on your computer dedicated to GENSYS 2.0 Core communication. Reference of this module is 
A53W2. 

 

1.6.2  Changing GENSYS 2.0 Core IP address  

GENSYS 2.0 Core IP address can be changed in configuration page: System/Serial ports configuration 
/Com3/Com4. 

Once the new IP address is entered, save the new settings by pressing key Shift I on the front panel. Then 
you will need to restart your GENSYS 2.0 Core for the new settings to take effect. 

 

 

http://gensys/
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1.6.3  Viewing web pages with the GENSYS 2.0 Core server  

× Connect GENSYS 2.0 Core to your computer using an Ethernet cross over cable. 
× Start your Web browser (Ex: Firefox or Internet Explorer). 
× Type in the GENSYS 2.0 Core URL or IP address (factory settings http://gensys or http://192.168.11.1 ) 

according to your GENSYS 2.0 Core and Windows hosts file settings. 

 

 

 

The password page of the GENSYS 2.0 Core should appear. Enter your password. You can now access the 
GENSYS 2.0 Core menus. 

Note: Parameter E4042 allows the user to set the connection time in minutes. Once this time is elapsed 
without Web communication, the password will be asked for again. 

 

GENSYS 2.0 Core internal Web server is a very easy and efficient way of setting up your module. Various 
menus can be accessed via a Web browser such as Firefox or Internet Explorer. However, it is 
recommended that you disconnect the PC from the unit while the engine is running. Before connecting 
GENSYS 2.0 Core to your PC, your PC must be configured as described in the previous chapter. Next figure 
shows a typical GENSYS 2.0 Core menu as seen when accessed from a PC Web browser. 

 

 
Figure 4  Ø Typical menu   

http://gensys/
http://192.168.11.1/
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In this page, the user can choose from among 6 submenus (Genset electrical meters for example). It is also 
possible to scroll through the other pages of the menu with the << and >> links. The ESC link acts in the same 
way as the GENSYS 2.0 Core ESC key: it will display the parent menu.  

The last 3 links are identical to the Fault / Alarm / Information keys on the GENSYS 2.0 Core front panel. 

 

The next figure shows a typical configuration page. The user can change 5 different parameters (in this case, 
two numerical values and three option lists) and send them to the GENSYS 2.0 Core using the [Save] button. 
Clicking on the [Save] button changes the parameter immediately. 

The modified parameter is held in volatile memory, and will be lost on power down unless the backup 
parameter is used, [SHIFT] + [i] . If backup is used, the parameter is written in flash memory and will be used 
for the start up. 

 

 

 
Figure 5  Ø Typical configuration page  

 

1.6.4  Downloading a text file  

When you are connected with a computer, a text file can be transferred between the GENSYS 2.0 Core and 
the PC. This allows the following actions: 

× Upload new parameters to the GENSYS 2.0 Core. 
× Upload new equations to the GENSYS 2.0 Core. 
× Download parameters from the GENSYS 2.0 Core (safeguard). 
× Download equations from the GENSYS 2.0 Core (safeguard). 

 

The data that can be transferred depends on your access level. For more information concerning text files 
please refer to chapter 10.3. 
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2  Operating modes  

With the GENSYS 2.0 Core unit, three main operating modes and one special mode allow you to control your 
generator. 

Modes are: 

× Manual 

× Automatic 

× Test Mode 

 

The special mode is: 

× Semi-automatic. This mode must be enabled when parameter E1614 =1 is enabled. 

 

2.1 Manual  mode  

In manual mode, it is possible to control the generator with the front panel of the GENSYS 2.0 Core. All 
steps from engine start to paralleling are controlled by pushing keys. 

To start the engine push the [Start] key and hold down until the oil pressure fault disappears. On the front 
panel, the 2 LEDs above the generator should light up. The left hand LED indicates that a speed greater 
than zero is measured, whereas the right hand LED indicates that a voltage other than zero is measured. 

If a speed governor is connected to GENSYS 2.0 Core, it is possible to increase the speed with the [+] key, 
and decrease it with the [-] key.  

If a voltage regulator is connected to GENSYS 2.0 Core, it is possible to increase and decrease the voltage 
with the [SHIFT] + [+] keys and [SHIFT] + [-] keys. 

As the generator starts, the synchroscope appears on the screen. It is then possible to synchronize using 
the [+] and [-] keys and then close the breakers with the [0/I] keys.  

Important:  The internal synch check relay is always active, i.e. it is impossible to close the breaker if the 
conditions for closing are not satisfied. 

When the breaker is closed the corresponding Led on the front panel should light up. 

As soon as the generator breaker is closed, the GENSYS 2.0 Core ƛǎ ǎǿƛǘŎƘŜŘ ǘƻ ά5whht ah59έ ŦƻǊ ǎǇŜŜŘ 
and voltage, i.e. the speed and the voltage will decrease when the load increases. This mode can be fully 
customized (droop % in speed settings/voltage settings) through the menu. 

Load sharing is controlled with the [+] and [-] keys in droop mode. 

To stop engine push the [Stop] key. 

 

2.2  Auto mode  

Speed and voltage droop are inhibited in this mode, the system is running isochronously, i.e. the speed and 
the voltage remain unchanged whatever the load. 

This mode has 4 main ways of operating: 

One generator with Change Over (see §4.1) 

The generator starts with a remote start or in the case of mains failure. When the generator is ready 
(voltage, frequency), the mains breaker is opened and the generator breaker is closed. Should the mains 
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return to normal conditions or remote start is off, after a programmed delay the generator breaker is opened, 
the mains breaker is closed and the generator set is stopped. 

One generator paralleling with the mains (see § 4.2 to 4.6 & option 2 see §17.1): 

The generator starts with a remote start or if there is a mains failure. Paralleling depends on configuration: 

× NO CHANGE OVER 

× CHANGE OVER 

× NO BREAK CHANGE OVER 

× PERMANENT 

 

Load sharing can be on a "base load" or "peak shaving" όάǇŜŀƪ ƭƻǇǇƛƴƎέύ basis. Depending on the 
configuration, the generator will stop either when there is a remote stop or when mains power returns to a 
stable level. 

 

Power plant with several generators without automatic load/unload (see § 4): 

The generator starts with a remote start signal, and parallels with the bus. If there is a dead bus, GENSYS 
2.0 Core will check with the other GENSYS 2.0 Core units before closing the bus breaker (this depends on 
the validation of the dead bus management). The load sharing is accomplished via the inter GENSYS CAN© 
bus (§11.2) or via the parallel lines (§4.4). The generators stop with a remote stop signal. 

 

Power plant with several generators with automatic load/unload (see § 4): 

The communication between GENSYS 2.0 Core units is via the inter GENSYS CAN© bus (§11.2 and 
determines which generators start or stop. The number of generators used depends on load requirements 
(all generators receive the remote start signal but only start if necessary). 

 

2.3  Test mode  

This mode tests the Auto mode. When you press the [Test] key, the engine starts as if there was a remote 
start, and GENSYS 2.0 Core will carry out the standard Auto mode sequence. ¢ƻ ŜȄƛǘ ά¢9{¢ ah59έΣ ǇǳǎƘ 
the [AUTO] key. 

 

2.4  Semi auto mode  

Generator

ready
Generator on Bus

bar
Waiting

Start

Synchro

Close breaker

load

Unload

Open breaker

Stop
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3  Start sequence  

During the start sequence protections are inhibited. This concerns all engine protections. When the engine 
reaches the required state (E2057 = 6, see next figure) the protections are activated. A timer can be added to 
inhibit protections during the "safety on" delay (E1514). The timer will start when E2057=6. 

 

 
Figure 6  -  Typical start sequence for fuel engines  

 

Analogue sensors: 

The analogue oil pressure and water temperature sensors are used before start-up for the preheat and 
pre-lube checks: the water temperature (E0030) and oil pressure (E0029) must be ABOVE their respective 
thresholds (E1155 & E1154) for the engine to be allowed to start (E2057 switches to 12). 

 

The default setting for these thresholds is zero. When the thresholds are set at zero, the readings from the 
analogue sensors are not checked before start-up. 

See the chapter concerning Preheat/ Pre-lube/ Plug preheat. 

 

The water temperature and oil pressure variables (E0030 & E0029) can be used in equations. 

 

Failure to start: 

In case of insufficient oil pressure or water temperature post start-up, or in case of excess oil pressure or 
water temperature (digital inputs) during start-up, an "Engine not OK" warning will appear. 

Please check your oil pressure and water temperature sensors and their parameters. 
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4  Predefined configurations  

4.1  Single generator in change - over mode  

 
Figure 7  -  Power plant i n change - over mode without paralleling  

 

Variable number Variable label Variable value 

1179 Gen. number 1 

1147 Nb. of gen. 1 

4006 Nb. of Master 0 

1148 Mains parallel Change-over 

1153 Mains regul. X 

1158 ILS compatible No 

1177 Synchro mode Dynamic 

1515 Deadbus manag. X 

1258 Load/Unl. mode Inhibited 

1846 Break Ma Fault Mains 

1841 Fault start Yes 

Table 6  -  Typical basic change over configuration  

 

In Change over mode, as shown in table 3, the generator starts and takes the load when a mains electrical 
fault occurs. When mains power returns, the generator breaker is opened and the mains breaker is closed 
after a pre-set delay. 

For the generator to start when mains failure occurs, either a protection (mains or other) or a digital input 
has to be configured as a "Mains electrical fault". 

If remote start is on when mains are present the generator starts, GENSYS 2.0 Core opens the mains 
breaker, then closes the generator breaker and takes the load. 
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Genset voltage
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E1142

Cool

downGenerator CB
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 delay
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la
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There are 2 blacks

START FOR EMERGENCY

will only start if a mains protection or a digital input is programmed as

"Mains electr ical Fault ".

START FOR TEST

or switch load from mains to genset

There are 2 blacks

E0022

E2002

E0003

 E2001

 E2000

 triggered by  a protec tion or

digi tal  input set as  "Mains

elec trical fault"

Mains  back

timer

E1459

Swithover

delay

E1459

Switchover

delay

E1142

Cool

down

 
Figure 8  -  Typical sequence in change over mode  

 

4.2  Single generator in no - change - over mode  

 
Figure 9  -  Power plant in change over without paralleling  

 

Variable number Variable label Variable value 

1179 Gen. number 1 

1147 Nb of gen. 1 

4006 Nb of Master 0 

1148 Mains parallel NoChangeOver 

1153 Mains regul X 

1158 ILS compatible No 

1177 Synchro mode Dynamic 

1515 Deadbus manag. X 

Mains 

Utility 

GENSYS 2.0 
Core 
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1258 Load/Unl. mode Inhibited 

1846 Break Ma Fault Mains 

1841 Fault start Yes 

Table 7 -  Typical no change over basic configuration  

 

In "No change over" mode (1148) GENSYS 2.0 Core only starts on receiving a remote start signal and doesn't 
manage the mains breaker. 

 

4.3  Generators paralleling with digital bus  

 
Figu re 10 -  Power plant with several generators  

 

Variable 
number 

Variable label Variable value 

1179 Gen. number 1 to 14 : this value must be different for each device on the same 
bus 

1147 Nb of gen. н Җ b Җ мп 

4006 Nb of Master 0 

1148 Mains parallel No ch.over 

1153 Mains regul X 

1158 ILS compatible No 

1177 Synchro mode Dynamic 

1515 Deadbus 
manag. 

Yes 

1258 Load/Unl. mode X 

1020 MA kW <-> 
20mA 

0 

1021 MA 0kW setting 0 

Table 8  -  Typical basic multi Generator configuration  

In this mode, "CAN bus on COM1 inter GENSYS 2.0" is used to manage the different units on the same bus. 
This mode has better reliability and accuracy than equivalent analogue solutions. 
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4.4  Generators paralle ling with GENSYS 2.0 Core and parallel 

line modules  

 
Figure 11 -  Generator paralleling with parallel lines  

 

Variable 
number 

Variable label Variable value 

1179 Gen. number 1 to 14 : this value must be different for each 
device on the same bus 

1147 Nb of gen. н Җ b Җ мп 

4006 Nb of Master 0 

1148 Mains parallel No ch.over 

1153 Mains regul X 

1158 ILS compatible Yes 

1177 Synchro mode Dynamic 

1515 Deadbus manag. No 

1258 Load/Unl. mode Inhibited 

Table 9  -  Typical basic configuration for GENSYS 2.0 Core  with parallel line  modules  

When GENSYS 2.0 Core is in ILS compatible mode, the active power sharing is handled via the parallel lines. 
You have to disconnect the AVR output (H2-H4) and have an external device control the reactive power (CT 
droop...). This mode is only recommended for use if you have older devices (which are not compatible with 
CAN inter GENSYS 2.0), with ILS analogue parallel lines. 

 

4.5  Multiple generators with static paralleling  

This mode is useful when you urgently need to start a full plant with multiple generators. The generators 
will be ready to take load in the shortest possible time.  

 

This mode is also very useful when your installation includes high voltage transformers. Starting generators 
which are paralleled together gives a progressive magnetisation without peaks (no transient short-circuit). 

NOTE:   

As long as there is a voltage on the bus bar, the dynamic paralleling mode will be used even if static 
paralleling is configured. The static paralleling mode is only usable if all of the power generators are 
stopped and bus bars are dead. 
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Figure 12 -  Static paralleling with 4 generators coupled together in emergency situation  

 

4.5.1  Sequence:  

 
Figure 13  -  Example with 4 generators coupled together in emergency situation.  

 

× Loss of voltage 
× Each GENSYS 2.0 Core is ordered to start. 
× All breakers (CB1, CB2, CB3 & CB4) close as ordered by GENSYS 2.0. 
× DG1, DG2, DG 3, & DG4 start. 
× All generators reach the speed defined by the E1896 setting (CANBUS synchronization). 
× There is a residual voltage of 80V. 
× All C1outputs close simultaneously to activate excitation (after dialogue between GENSYS 2.0 

units). 
× Alternator voltages increase gradually at the same time. 
× The plant is available to take up required load. 
× Breakers are closed when engine is stopped. 
× There is a residual voltage of 80V. 

 

1500tr/min 

400V 

80V 

Time 

Speed 

9s 

Voltage 
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4.5.2  Advantages  

× Full plant availability in less than 10 seconds. 
× Gradual magnetization of the step-up transformer (no transient short-circuit). 

 

4.5.3  Configuration  

× One GENSYS 2.0 Core per genset. 
× CAN bus must be connected between GENSYS 2.0 Core units. 
× An "Excitation" output (e.g. exit C1) must be configured on each GENSYS 2.0 Core unit. 
× Generator breaker must be powered by 24VDC (so as to close without AC). 
× In the Setup menu / General Central / sync mode. E1177 must be set as "Static stop". 
× The value of the maximum excitation rpm is set with E1896 (default: 97%). 
× The alternators must be identical. 
× Each GENSYS 2.0 Core must be equipped with a speed sensor (magnetic sensor / Pick-up). 

 

4.6  Single generator paralleled with mains  

This function needs OPTION 2 to be installed. 

4.6.1  Configuration:  

 
Figure 14  -  Paralleling with mains  
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In permanent mode (1148) and peak shaving mode (1153), a mains power measurement is required. Internal 
via L1-L6 inputs (Mains I1, I2, I3), or external via G1-G3 inputs (0-20 mA). 

 

Variable number Variable label Variable value 

1179 Gen. number 1 

1147 Nb of gen. 1 

1148 Mains parallel NoBreak CO / Permanent 

1153 Mains regul Base load / Peak shav. 

1158 ILS compatible No 

1177 Synchro mode Dynamic 

1515 Deadbus manag. X 

1258 Load/Unl. mode Inhibited 

Table 10 -  Typical basic mains paralleling confi guration  

 

In all mains paralleling modes, if a "mains electrical fault" is set (via protections or digital inputs), the 
generator starts and takes the entire load upon mains loss even if the remote start is off. In all cases, you 
have to set a mains protection in order to determine the behaviour of your generator when mains power 
disappears. 

 

4.6.2  Mains paralleling mode:  

Choice of mains paralleling mode is configured through parameter E1148. 

1/ No Break CO (No break change over)  

When remote start is on, the generator starts, synchronizes and parallels with the mains, then takes the 
load (ramps up). Once the mains are unloaded, GENSYS 2.0 Core opens the mains breaker. When remote 
start is off, the main takes the load in the same way as the generator did previously. If the generator 
started for a mains failure, when mains power returns the GENSYS 2.0 Core synchronizes the load transfer 
(ramps down), opens the breaker and then stops the generator. 
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Figure 15 -  Typical sequence in No Break CO mode  
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Ramp configurations are available in the Configuration / active Power regulation menu. 

The paralleling time depends on the load, the ramp time and the high and low thresholds. 

 

2/ Permanent mode 

When the remote start is on, GENSYS 2.0 Core starts the generator, synchronizes and parallels with the mains, 
then ramps up load until it reaches its set point. In base load mode (E1153), the generator has a constant load 
and the mains take the utility load variations. If the utility load is less than the generator set point, mains are 
in reverse power. In the peak shaving mode (E1153), the mains have a constant load and the generator takes 
the utility load variations. 
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Figure 16  -  Typical sequence in permanent mode  

 

This application requires additional modules to manage the mains power supply. Additional modules can 
be MASTER 2.0 (recommended) or GCR (not recommended for a new installation). MASTER 2.0 uses all-
digital technology whereas GCR uses analogue load share lines (sometimes called Parallel Lines). 

With this setup, base load or peak shaving regulation can be selected, depending on your settings. In base 
load mode, GCR doesn't require CPA. 

This chapter is a basic overview. Full MASTER 2.0 functions can be found in the MASTER 2.0 technical 
documentation. 

 

Variable number Variable label Variable value 

1179 Gen. number 1 to 14 : this value must be different for each 
device on the same bus (*) 

1147 Nb of gen. н Җ b Җ мп όϝύ 

1148 Mains parallel No ch.over 

1153 Mains regul X 
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1158 ILS compatible Yes 

1177 Synchro mode Dynamic 

1515 Deadbus manag. Yes 

1258 Load/Unl. mode X 

1020 MA kW <-> 20mA 18000 

1021 MA 0kW setting 0 

1461 Ext kW measure +/- 10V 

Table 11 -  Paralleling with mains configuration  

(*) In this instance, MASTER 2.0 is equivalent to a GENSYS unit, so it must be identified by a number. For 
example, the use of one MASTER 2.0 gives a maximum of 13 generators. 

To allow Power Factor regulation, the "Mains breaker in" (J1) input to GENSYS Core must be connected. Power 
Factor regulation is not an option. 

 

4.6.3  Interfacing GENSYS 2.0 Core with GCR  

 
Figure 17 -  GCR ė GENSYS 2.0  Core  wiring diagram  

 

× GCR (39-40) ς GENSYS 2.0 Core (G4-G6): parallel lines (0-3V) to control active power. 
× GCR (42-43) ς GENSYS 2.0 Core (G1-G3): mains synchronization bus (+/- 3V). 
× GENSYS 2.0 Core (K3): -VBat from speed governor. 

 

Variable number Variable label Variable value 

1464 Mains kW Meas. External 

1461 Ext kW measure +/- 10V 

1020 MA kW <-> 20mA 20000 

1021 MA 0kW setting 0 

Table 12 -  GENSYS 2.0 Core  /GCR configuration  
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4.7  Power plant paralleled with mains using MASTER 2.0 or GCR  

 
Figure 18  -  Power plant paralleling with mains  

 

4.8  Power  plant paralleled with several mains using MASTER 

2.0 or GCR  

 
Figure 19  -  Power plant paralleling with several mains  

 

CAN bus KW, KVAR, COS ( phi), ... 
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This application requires additional modules to manage the mains power supply. Additional modules can be 
MASTER 2.0 (recommended) or GCR (not recommended for a new installation). MASTER 2.0 uses all-digital 
technology whereas GCR uses analogue load share lines (sometimes called Parallel Lines). 

This chapter is a basic overview. Full MASTER 2.0 functions can be found in the MASTER 2.0 technical 
documentation. 

 

Variable number Variable label Variable value 

1179 Gen. number 1 to n 

1147 Nb of gen. n (>=2) 

4006 Nb of Masters 1 to n 

1148 Mains parallel No ch.over 

1153 Mains regul. X 

1158 ILS compatible Yes 

1177 Synchro mode Dynamic 

1515 Deadbus manag. Yes 

1258 Load/Unl. mode X 

Table 13  -  Power plant paralleling with several mains configuration  
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5  Installing and commissioning a GENSYS 2.0  Core  

application  

5.1  Minimum wiring diagram  
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5.2  Complete wiring  diagram  
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5.2.1  Wiring guidelines:  

The power cable must be kept separate from the communication cable. The communication cable can be 
installed in the same conduit as the low level DC I/O lines (under 10 volts). 

If power and communication cables have to cross, they should do so at right angles. 

Correct grounding is essential to minimise noise from electromagnetic interference (EMI) and is a safety 
measure in electrical installations. To avoid EMI, shield communication and ground cables appropriately. 

If several GENSYS 2.0 Core units are used, each of the 0V power supplies (pin K3) must be connected to each 
other with a 4mm² cable (use an adapter for the 2.5mm² connection to the GENSYS 2.0 Core power connector 
itself). 

 

1/ Power supply circuit breaker 

Terminal K3 (0V) should never be disconnected. The battery circuit should only be opened using a breaker 
placed between the battery's positive terminal and the K2 terminal (Power supply +). 

 

Note:   

If the K3 (0V) terminal is disconnected and the bus bar voltage is applied to the GENSYS 2.0 Core, there is 
the risk of getting AC voltage on the CANBUS terminals. 

 

2/ Interconnection of all battery negatives 

 
Figure 20  -  Interconnection of all battery negatives  

 

3/ Rental fleet & Marine & HV generating sets 

CAN Bus isolators are fitted inside the GENSYS 2.0 Core unit so it is possible to use it safely in MARINE 
applications and on rental fleets. 

 

5.2.2  Vibrations:  

In case of excessive vibrations, the module must be mounted on suitable anti-vibration mountings. 

5.2.3  Real time clock battery:  

If the battery is disconnected, remove the rear panel and connect a 3V battery to the ST1 jumper (+battery: 
ST1 up; -battery: ST1 down). 

Battery maintenance must be provided separately from the GENSYS 2.0 Core unit. 
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5.3  Before commissioning (before going on site)  

Schematics check  

How? 

Be sure you have the latest power plant schematics. 

Why? 

To be sure the wires will be present on site (Can bus connector, shielded wires...). 

What? 

× 0 Volt wiring 
× Shields 
× Speed governor / GENSYS 2.0 Core Interface 
× Automatic Voltage Regulator / GENSYS 2.0 Core Interface (droop current transformer must be 

removed) 
× CAN Bus 
× MASTER 2.0 
× GCR 

 

Check the list of inputs /outputs 

How? 

Check if the required function is present in the list of preset functions. If in any doubt check with 
distributor. 

Why? 

× To evaluate if an input/output needs an extra equation. 
× To evaluate quote / development time. 
× To evaluate necessary password clearance: Level 1 (consumer), Level 2 (Distributor), or Level 3 

(CRE Technology only). 

 

5.4  During commissioning  

Start with safe conditions 

How? 

× Disconnect the GENSYS 2.0 Core ŎƻƴƴŜŎǘƻǊ ƭŀōŜƭƭŜŘ ŀǎ ά9έ όŎƻƴǘǊƻƭǎ ōǊŜŀƪŜǊǎύΦ 
× Disconnect the wires between GENSYS 2.0 and the speed governor (G9 / G11). 
× Disconnect the wires between GENSYS 2.0 and the AVR (H2 / H4). 
× Check important GENSYS 2.0 Core parameters (See chapter 4.2). 
× Ask the technician who wired the power plant to lock the generator breaker open. 

Why?  

So as to be sure not to cause a false paralleling during commissioning. 

Download the text file from the GENSYS 2.0 Core. 

How? 

With a PC and Internet explorer. 
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Why? 

To store all parameters before starting the commissioning. 

How? 

× As described in 11 
× Always use a text file corresponding to the current firmware version. 
× Never use an old text file coming from a previous version. 

 

Check speed detection. 

How? 

× Press on the [MANU] key. 
× Lock the fuel closed. 
× Access the information menu. 
× Press and hold the start button for 5 sec. 
× While the starter turns over, check that GENSYS 2.0 Core RPM is close to 200RPM. 

Why? 

× To be sure that the GENSYS 2.0 Core will release the starter motor at the correct speed (around 
400RPM). 

× To have over speed protection. 

 

Start the generator, check speed detection. 

How? 

× Set the speed governor potentiometer to its minimal value. 
× In [Manu] mode, press and hold [Start] button for 10s. 
× Adjust the speed to 1500 RPM (using speed governor potentiometer). This is given as example. 

May be set at 1800 RPM for 60Hz applications, or other values depending on the installation. 
× In the information menu check that Frequency= 50.00 when RPM=1500RPM. You may have to 

adjust the number of teeth on the gear where the measure is taken (for example). 
× Press [Stop] to stop the generator. 
×  

Check the 5 minimum protections before carrying out any other tests: 

× Over speed 
× Over voltage 
× Emergency stop 
× Oil Pressure 
× Water temp 

 

How? 

× Short-circuit the sensors. 
× For over speed and over voltage, set the thresholds to 101%. 

 

Check the control of the dead bus breaker  
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How? 

× Be sure there is no critical load connected to bus bar 
× tƭǳƎ ǘƘŜ ά9έ ŎƻƴƴŜŎǘƻǊ ƛƴǘƻ D9b{¸{ нΦл Core 
× Start the engine in manual mode by pressing [Manu] [Start] 
× Press the generator breaker [0/I] key. 
× Check the breaker settings (§6.4.1) 
× The breaker should close (control OK) and the GENSYS 2.0 front face led should light up (feedback 

position OK).  
× Press the generator breaker [0/I]  Key. 
× The breaker should open and the led should go out. 

 

Check mains / bus ref L1, L2 & L3 

How? 

× In [Manual] mode, press and hold [Start] button for 10s. 
× Close the generator breaker by pushing the [0/I]  Key. 
× Enter Synchronization menu to check that phase difference is 0°. 

 

Check synchronization 

How? 

 

 

× ¦ƴǇƭǳƎ ŎƻƴƴŜŎǘƻǊ ά9έ 
× Check Voltage on bus bar 
× Set the parameter άCŀƛƭ ǘƻ ǎȅƴŎƘǊƻƴƛȊŜέ ŀǘ рллǎΦ 
× [Start] the generator in [Auto] mode. 
× Check that you are now in synchronization mode using the information screen key [i] . 
× Adjust the phase and frequency PID. 
× Frequency sweep is important over the 49-51Hz range. 
× PID phase is important around the synchronization point. 
× When the difference between phases is stable and near to 0°, measure the voltages (L1 L2 and L3) 

directly on the circuit breaker between generator and bus bar. 
× When you are sure there is no wiring problem, stop the generator. 
× {Ŝǘ ǘƘŜ άCŀƛƭ ǘƻ ǎȅƴŎƘǊƻƴƛȊŜέ ǇŀǊŀƳŜǘŜǊ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ŎƻƴǎǳƳŜǊϥǎ ǊŜǉǳŜǎǘΦ 
× /ƻƴƴŜŎǘ ǘƘŜ ά9έ ŎƻƴƴŜŎǘƻǊΦ 
× Start in automatic mode. 
× The generator must be paralleled in less than 10s. 
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Synchronization test 

× Go to [Manu] mode. 
× Use the [+] key to increase frequency to 51Hz. 
× Go back to [Auto] mode. 
× Check that the correction is OK on the synchroscope. 

 

Load sharing / kW regulation 

× For this application, check the stability of KW and kVAR regulation. 
× After the mains breaker closes, check load ramp (P=CǎǘŜDtL5ύ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƛƴ ǘƘŜ ά!ŎǘƛǾŜ tƻǿŜǊ 
wŜƎǳƭŀǘƛƻƴέ ƳŜƴǳΦ 

× If the genset goes into reverse power or stays at low load during the ramp time (E1151) increase 
tҐ/ǎǘŜDŀƛƴ ƛƴ ǘƘŜ ά!ŎǘƛǾŜ tƻǿŜǊ wŜƎǳƭŀǘƛƻƴέ ƳŜƴǳΦ 

× At the end of the ramp time, the GENSYS 2.0 Core ǿƛƭƭ ǎǿŀǇ ǘƻ άYǿ {ƘŀǊƛƴƎ DŀƛƴέΦ 
× You can now set your load sharing gain and check the settings which depend on load impact (test 

with load bench, for example). 

 



GENSYS 2.0 Core ς CRE Technology ς Official technical documentation 

C
h
a

p
te

r : 
D

e
d

ic
a

te
d

 I
/O

 li
n
e

s 

45 

 

6  Dedicated I/O lines  

Inputs/outputs are associated with functions. Some I/Os are dedicated; others are programmable using 
configuration parameters. 

 

6.1  Speed governor interface  

This interface is used to control engine speed. 

The Speed governor control is used to manage Speed set points, Synchronisation, KW Load sharing and KW set 
points. 

 

The Speed governor interface can be: 

 

× Analogue output 

× PWM 500Hz digital output (CATERPILLAR/PERKINS) 

× Digital pulse output (see §6.2) 

 

6.1.1 Analogue speed governor output  

× The following procedure must be used to match the interface with the speed governor: 

× Connect the ref. wire only. 

× Set the recommended gain and offset (if not in the list, contact CRE Technology). 

× Start the generator at 1500 RPM (MANU mode). 

× Measure the voltage between Ref. and the remote voltage input on the speed governor side. 

× Adjust GENSYS 2.0 Core output voltage (G11 G9) using the offset. 

× Connect the control wire. 

× Check the maximum speed range in manual mode with the + and - buttons. 

× The range must be within +/- 3Hz. 

 

 
Figure 21 -  Speed output  

 

The ESG offset adjustment (E1077) can be set between -100 and +100 (-10VDC to + 10VDC), and is added 
to the external speed reference (G11). 

The Speed ref (G11) doesn't need to be connected if there is no voltage reference available. 

ESG amplitude 
(1076) 

ESG offset (1077) 
G9 

G11 

Deviation 

+ Speed out 
+ 

Speed 
ref 
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0V must be wired with 4 mm² cable as follows: battery Ĕ speed governor Ĕ GENSYS 2.0 Core. 

See table below for presets. For specific settings contact your dealer. 

 

Manufacturer Model ESG 
Amplitude 
(1076) 

ESG 
offset 
(1077) 

Terminal 
G9 (out) 

Terminal 
G11 (ref) 

Remark 

HEINZMANN E6 10% 0% B3   

KG6 / 
System E6 
 

-25.00% 46.50% E3 NC  

PANDAROS 
DC6 

24%  
26% 

 
B3 

 
A3 

Voltage 
converter to 
isolate the 
signal on the 
line. (DC/DC) 
(advise) 

CUMMINS ECM pour 
QSK23 / 
QSK40 / 
QSK45 / 
QSX15 / 
QSK 60 

1.00% 00.00% 10 
(Barber 
Colman 
Frequency 
bias 
input) 

06 (5Volts)  

EFC 2% 0% 8 9 Cf. Fig 34 

ECM 
(QST30) 

1.00% -3.00% 18 15(7,75v)  

BARBER 
COLMAN 

All models 
with 
analog 
input 

5% -1.65% ILS input 4v  

DPG 2201 10% -1.05% ILS signal 2,5V  

1.6% -27% ILS signal Digital 
supply 
(+5V) 

1.6% 25% ILS signal BAT- 

WOODWARD -  2301A/D 
ILS+speed 
 
-  (Without 
U&I) 

25.00% 
 
90.00% 

25.00% 
 
0% 

10 
 
25 

11 
 
26 

Shunt 14-16 
 
Shunt 26 
(com) on  0V 

2301D 25.00% 00.00% 15 16 G11 
connected to 
0v 

2301A 
Speed only 

99.00% -1.00% 15 16 16 connected 
to 0V 

Pro-act / 
Pro-act II 

25.00% 00.00% Aux + Aux  - Aux- 
connected to 
0V 

EPG 
System ( 
P/N : 
8290-189 / 

25.00% 30.00% 11 NC 11-12 open 
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8290-184) 

MTU MDEC 25.00% -
20.00% 

8 31 (5v) Programmable 

VOLVO EDC 4 15.00% -
25.50% 

24 / conn. 
F 

25 / conn. 
F 

 

EDC III 20.00% 25,00% Pot signal NC  

PERKINS ECM 25.00% -
25.00% 

30 3 (5v)  

Deutz EMR 8.00% to 
13.50% 

-
26.20% 

24 25 +/- 1.5 Hz not 
to reach EMR 
over-speed 

TEM 
compact 

-- -- -- -- See 
application 
note 
A40Z090200 

GAC All ESD -20% -63.8% N P  

Ghana 
Control 

PWC 2000 75.5% -25% J G  

SCANIA 16 ltr full 
electronic 
engine 

20% -36% 54 28  

CATERPILLAR EMCPII 
interface 

5% -
13.10% 

2 1 -2Hz and 
+0,8Hz 
(although the 
GENSYS 2.0 
output still 
increase) 

JOHN DEERE 
LEVEL III 

ECU 38% 
 
 
 
 
34% 

23.80% 
 
 
 
 
-15% 

G2(speed 
input line) 
915 
 
 
G2 

D2(sensor 
return)914 
 
 
5V(ref 
speed) 
999 

Two different 
wirings for the 
same 
governor. 

Table 14  -  Speed governor parameters  

 

Connecting GENSYS 2.0 Core to a Cummins EFC: 

Because of the very high sensitivity of Cummins EFC module input, please use the schematic below to 
connect your GENSYS 2.0 Core to the EFC. This way, GENSYS 2.0 Core analogue speed output can be set 
higher (parameter E1076) according to the resistors used. 
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Gensys2.0

Speed

governor

EFC Cummins

15k

1.5k

speed out

speed ref

G9  (Speed Out)

G11  (Speed Ref)

speed input

8

9

K3  (0v)
2 ( battery - )

 
Figure 22  Ø Connexion avec un EFC Cummins  

 

6.1.2  PWM 500Hz (CATERPILLAR/PERKINS)  

K4 output is a 500Hz PWM output signal between 0 and 5V. It is protected against short-circuits between 
the output and the battery negative voltage. To activate this PWM output in order to control speed of 
Caterpillar or Perkins engines, please check GENSYS 2.0 Core parameters as shown below.  

 

Table 15 -  PWM parameters  

 

 
Figure 23  -  PWM dynamic  

Variable 
number 

Label  Value Description 

E1639 500 Hz ACT 1 Activates the speed control with 500Hz PWM. In this 
mode the analogue speed output (G9 / G11) is 
unavailable. 

E1077 ESG offset 70% Is the PWM duty cycle set for nominal frequency. 

E1076 ESG 
amplitude 

30% Is the range of the PWM duty cycle to control engine 
speed. For example, if you have set 20.0%, the PWM will 
vary +/- 10% around the nominal duty cycle value. 

PWM (%) 

Deviation 
(E2058) 

Max correction Min correction 0 

100 

70 

55 

85 

Offset = 70% 
Amplitude = 30% 
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Figure 24  ØCaterpillar PEEC and ADEM connections  

 

6.2  Speed and voltage control with Contacts / Pulses  

 
Figure 25  -  Speed and voltage control with Contacts / Pulses  

 

6.2.1  Parameters  

 

Parameter Value Description Menu 

E1260 +f  [E2341] Output C1 Configuration/Transistor digital outputs 

E1261 -f   [E2342] Output C2 Configuration/Transistor digital outputs 

E1262 +U [2343] Output C3 Configuration/Transistor digital outputs 

E1263 -U  [2344] Output C4 Configuration/Transistor digital outputs 

 

6.2.2  Calibrati on procedure  

Here follows the procedure for calibrating the +Hz and ςHz outputs on the GENSYS 2.0 Core, necessary in 
order to have good frequency droop compensation and load sharing. 

× Show the following parameter on the information screen: E2058. 

× Place the external speed potentiometer in the centre mid position. 

 

GENSYS 2.0 Core 

C1 

K1 

C2 

K2 

C3 

K3 

C4 

K4 

R
a

is
e

 H
z 

K1 

L
o
w

e
r 

H
z 

K2 

R
a
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e
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o
lt 

K3 

L
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w

e
r 

V
o
lt 

K4 



GENSYS 2.0 Core ς CRE Technology ς Official technical documentation 

C
h
a

p
te

r : 
D

e
d

ic
a

te
d

 I
/O

 li
n
e

s 

50 

 

× Set the following parameters as follows: 

-9мрфу ƻƴ άрлέ ǿƘƛŎƘ ƛǎ ŀōƻǳǘ м ǇŜǊŎŜƴǘ ƭƻŀŘ ǎƘŀǊƛƴƎ ŘƛŦŦŜǊŜƴŎŜ όŘŜŀŘ ōŀƴŘ ƻƴ 9нлруύ 
-9мслл ƻƴ άнέ ǿƘƛŎƘ ƛǎ нлл ƳǎŜŎΦ tǳƭǎŜ ǘƛƳŜ 
-E1874 on 2.0 sec. which is pulse pause time for frequency/voltage compensation 
-E1873 on 0.1 sec. which is pulse length for frequency/voltage compensation. 
-E1309 on 0 which is Integral gain (I) phase 
-E1113 on 0 which is Integral gain (I) Frequency. 
 

Note: For best results in sync it's important to set the GPID synch to high values (80 to 20).  

 
Start the engine using the GENSYS 2.0 Core in manual mode. 
× Engine should run near its nominal speed with deviation caused by mechanical droop. 
× Put engine in Automatic mode. If a difference in speed is measured, GENSYS 2.0 Core should vary the 

output until the engine is running at nominal speed. 
× Set frequency compensation for a recovery time of 10 sec for 0.5 Hz compensation (E1874). 

 

If the generator is varying its speed but over or undershoots the nominal speed, the length of the E1873 
pulse is too long. Make it a little bit shorter.  

If it takes too long for the generator to reach nominal speed the E1874 period is too long. Make it a little bit 
shorter. 

If you are not able to get the right compensation then the following needs to be checked:  

× Does the potentiometer still turn if the GENSYS 2.0 Core is sending an output signal? 

× If not, the potentiometer is not able to control a sufficient speed range. 

If every pulse causes overshooting it can be caused by the potentiometer motor running on, even when the 
pulse is off. A shunt resistor over the motor input may solve this problem. 

 

With GENSYS 2.0 Core in automatic mode, load the generator in island mode operation (if possible using 
full load). Check that it still compensates the frequency according to specification: 0,5Hz in 10 sec (In this 
case also refer to item 10, note two). 

If this is OK the Frequency compensation is set.  

 

Switch on one engine in auto mode and load it to 100%. 

Disconnect the output to close the generator breaker of the next engine. 

 

Start the next engine in auto mode and wait until the information screen shows that it is synchronizing, 
then simulate the breaker being closed on the Generator auxiliary input. 

The information screen should show that it is in Load sharing mode. 

Check the value of E2058, which should read as follows: 

× Around ς 6000 for the engine which is supplying the load. 
× Around + 6000 for the engine which is not supplying the load. 

 

If lower than + 6000 or higher than ς 6000 is shown, you have to increase the Load sharing Gain. 

If higher than + 6000 or lower than ς 6000 is shown, you have to decrease the Load sharing Gain. 
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If you are still not able to reach these settings you can do the following: 

× Reduce the load sharing 3 times. 
× {Ŝǘ ǇŀǊŀƳŜǘŜǊ 9мпто ǘƻ άмέ ƛƴǎǘŜŀŘ ƻŦ άоέΣ ǿƘƛŎƘ ƳŀƪŜǎ ǘƘŜ [ƻŀŘ ǎƘŀǊƛƴƎ Dŀƛƴ о ǘƛƳŜǎ ǎǘǊƻƴƎŜǊΦ  

 

Re-check the value of E2058. 

 

The same procedure has to be followed to calibrate the voltage control. 

E1599 No action range for +U/-U (in %), default value = 50 

E1601 Impulsion delay for +U/-U, default value = 2 (200ms) 

E1874  Set to 2 sec which is the pulse pause time for frequency/voltage compensation. This parameter was 
adjusted for speed control, so do not modify. 

E1873  Set to 0.1 sec which is the pulse length for frequency/voltage compensation. This parameter was 
adjusted for speed control, so do not modify. 

 

 

 
Figure 26  Ø Speed and voltage control pulses  

 

E2058 

E1598 = 
DEADBAND 

E2342 
= pulse -Hz 

E2341 

= pulse +Hz 

Maxi( ςHz) = -7000 

Maxi(+Hz) = +7000 

Load sharing / Synchro  pulses only 

E1600 

T=700/E2058 seconds 

GENSYS 2.0 wants the genset 
to go slower 

GENSYS 2.0 wants the genset 
to go faster 

Frequency centre pulses only 
Frequency 
Hz=E0020 

DEADBAND=0.
1Hz 

E2342 
= pulse -Hz 

E2341 

= pulse +Hz 

E1873 

GENSYS 2.0 wants the genset 
to go slower 

GENSYS 2.0 wants the 
genset to go faster 

Summation of both signals 

E1874 
E1873 

E1874 

E2342 
= pulse -Hz 

E2341 

= pulse +Hz 

E1873 

E1874 
E1873 
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6.3  Analogue AVR (Auto Voltage Reg ulator) control  

AVR output can be an analogue output, or a digital pulse output. Analogue output is detailed here, digital 
pulse output is detailed in §6.2 

AVR control is used to manage Voltage set points, Voltage Synchronization (U=U), KVAR Load sharing and 
Power Factor regulation.  

 

To set AVR control correctly: 

Start engine (MANU Mode), then set gain E1103:= 0 and Offset E1104:=0 on GENSYS2.0. 

Set the AVR system to 400 VAC using its potentiometer. 

If you can adjust to 400VAC on the AVR go to chapter 5 

If you cannot adjust to 400 VAC on the AVR go to chapter 6 

Dŀƛƴ ŀƴŘ hŦŦǎŜǘ ŀŘƧǳǎǘƳŜƴǘΥ 9ƴǘŜǊ ƳŀȄƛƳǳƳ ŎƻǊǊŜŎǘƛƻƴ ό9нлоу Ґ Ҍ тлллύ ǿƛǘƘ {ƘƛŦǘ ŀƴŘ άҌέ ōǳǘǘƻƴǎΦ CǊƻƳ ǘƘŜ 
following table, choose the best values for Gain and offset to obtain 430VAC ±5V: 

 

GAIN OFFSET 

0 0 

255 0 

255 255 

0 255 

 

If necessary, modify Gain and then Offset to obtain 430VAC ±5. 

Enter minimum correction (E2038 = - тлллύ ǿƛǘƘ {ƘƛŦǘ ŀƴŘ ά-έ ōǳǘǘƻƴǎΣ ǘƘŜƴ ŎƘŜŎƪ ǘƘŀǘ ȅƻǳ ƘŀǾŜ отл±!/ ҕр 

Set to no correction (E2038 = 0) and check that you have 400VAC. 

 

Gain and Offset adjustment if you cannot obtain 400V on the AVR: Adjust the maximum voltage with the 
AVR potentiometer, which is normally below 400VAC. Choose the best values for Gain and offset to obtain 
the maximum deviation. 

 

 
Figure 27  -  Voltage output  

AVR gain (1103) 

AVR offset 
(1104) 

H2 Deviation 

AVR out - H4 

47R 

AVR out + 










































































































































































































































































