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1 Overview

The EMC Directive (89/336/EEdeals 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/EE@)edtatlectromagnetic emissions as from
July 20th 2009.

This product is developed to respect harmonized norms:
x  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:
x EN 61326L: 2006 (Industrial location)
x EN 55011
x EN 6100€8-2
x EN 61006B-3

X

X

X

X

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.

Tenperature
Operating 0to 55°C
Storage: -30to +70°C

Chapter:. Overview

Humidity: 5to 95%

Tropic proof circuits for normal operation in humid conditions.

IP 20 protection

Size 248x197x57mm (9.76X7.76x2.24in)
Weight 1.0kg @.20z)

10

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation



GENSYS 2.0 CGfakbe connected to the RDM 2.0

Several power plants possibilities
Samemainboardas the GENSYS Eamily

X X X X

GENSYS 2.0 CO®E&Generator management module

The GENSYS 2.0 CORE can control a single oi@denggherating sets powetgnt. You can combine this

module with one or mor&kRDM 2.0remote display.

Multi -control HMI:

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

Ethernet
crossover
cable

GENSYS 2.0 Cor
COM 4

RDM 2.0
COM 7

Figure 1@Multi - control HMI

ot
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HMI redundancy:

up to 4 RDM 2.0 by GEXS CORE

RDM 2.0
COM 7

(@

)

GENSY&O0
Core

\|

Figure 2 @HMI redundancy
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EEXEE] X
SEEEEE FEEFEE 8 8 T2z ey
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/ 5 5§ 5 5 = = 5§ g S B~
a = z £ Fs — = a E o
E kB = k= 5
Voltage |
100V to 500V Bus / Mains I1 -
(Ul Generator I1 -
Bus / Mains I1 +
V-8 Generator [1 +
. £ 2 Bus/Mains]2=-
OEY Generator2- 3 o ) Ee
= E l-/ \‘. S = Bus/MainsI2 +
('W Generator 12+ £ 2 /
l\%____/ Bus / Mains I3 -
(I8 Generator [3 =
L ( A ez
[l Generator I3 +
[\ Not connected
G =.N SYS 2.0 PWM output Kd
—— Power supply - L&
9 to 40VDC
—— Power supply + ¥
Power tank K1
N ¢
,/' e
Mains open breaker CAN 1/ inter Gensys Use Ethernet Spare input
Mains close breaker com 1 coms cow4 Spare input
Mains common Spare input
Gen open hreaker Spare input
Gen close hreaker Spare input
Gen common Spare input
. OFF /120 £
Engine meas.1- o Spare input
Engine meas, 1+ COM 2 / \-\| Spare input
Engine meas, 2- COm 1 i
g_ COM 5 L | Spare input
Engine meas, 2+ \\ / Spare input
2 CAN 2/ J1939 T RS5485 / MODBUS RTU
3 COM 2 COM 5 Water temp
Water temp meas, = 0il pressure
Water temp meas, + Remote start'stop
0il pressure meas. = Gen breaker in
Oil pressure meas. + Mains breaker in
VS ¥ Fo2i ¢ [ g2 2 (
' =5 S O o ] S
/3 S8 ®BEZg & 822 = N~
> > = - 3 Memory shat 2 & )
Figure 3 - Rear panel
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Al

A2

A3

Bl

B2
B3
B4
B5
B6
B7

Clto
C5

D1
D2
D3
D4
D5
D6
D7
El
E2
E3
E4
ES
E6
F1

F2

R3

F4

Crankrelay out
Output 6

Fuel relay out
Output 7

Emergency stop
Generator N

Generator L1
Generator L2
Generator L3
Mains L1
Mains L2
Mains L3

Output1to 5

Generator |1
Generator 11+
Generator 12
Generator 12+
Generator 13
Generator 13+

Not conneted

Mains open breaker
Mains close breaker
Mains common

Bus bar open breaker
Bus far close breaker
Bus bar common
Engine meas.-1

Engine meas. 1+
Engine meas.-2

Engine meas. 2+

25712

25/12

25/12
25/12

25/12
25/12
25/12
25/12
25/12
25/12
25/12

25/12
25/12
25/12
25/12
25/12
25/12
25/12
25/12
25/12
25/12
25/12
25/12
25/12
25/12
(shielded)
25/12
(shielded)
25/12
(shielded)
25/12

Supplied via emergency stop input at battery positive
voltage; can also be used as configurable relay outpt
240 V AC, 5 Amps max. Details 64§

Supplied via emergency stop input at battery positive
voltage; can also be used as configurable relay outpt
240 V AC, 5 Amps max. Details 60482

To battery positive, normallglosed; direct supply to
crank and fuel relay outputs.

Not necessarily connected: if not connected, GENSY
2.0 Core will calculate a virtual neutral voltage.
Generator voltage measurement.

100 to 480 VAGne to line. Frequency: 50 or 60 Hz.
These lines must be protected externally with 100 m/
600 VAC fuses.

Mains voltage measurement.

100 to 480 VAC line to line. Frequency: 560 Hz.
These lines must be protected externally with 100 m/
600 VAC fuses.

<350 mA. Over current protected. Reactive load.
Each output can be configured with a specific tiorc
or programmed with an equation, see details ii.Z1
C5 can also be used as a watchdog output (contact (
Technology for more info).

Generator current measurement 0 to 5 Amps.
Maximum rating: 15 Amps during 10s.

1V AC consumption.

External current transformer is normally used.

Two configurable relays with one in common, one for
closing, and one for opening. 240 V AC, 5 Amps.
Isolated contact. Details in6&.1

Two configurable relays with one in common, one for
closing, and one for opening. 240 V AC, 5 Amps.
Isolated contact. Details in6&.1

0 to 10 kOhms resistive sensors with programmable
gain. Details in83

0 to 10 kOhms resistive sensors with programmable
gain. All Details can be found /.8
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F5
F6

F7

F8

F9

Gl

G2
G3

G4

G5
G6

G7

G8

G9
G10
Gl1

H1
H2
H3
H4
J1

J2

J3

J4

Shield
Water temp meas-:

Water temp meas. +
Oil pressure meas.
Oil pressure meas. +
+20 mA +

Shield
+20 mA-

Parallel -

Shield
Parallel. +

Pickup-

Pickup +

Speed out +
Shield
Speed ref

Not connected
AVR out +
Shield

AVR out

Mains breaker in

Gen breaker in

Remote start/stop

Oil pressure
Spare input

(shielded)
2.5/12
2.5/12
(shielded)
2.5/12
(shielded)
2.5/12
(shielded)
2.5/12
(shielded)
2.5/12
(shielded)
2.5/12
2.5/12
(shielded)

2.5/12
(shielded)
2.5/12
2.5/12
(shielded)

25/12

25/12

25/12
25/12
25/12

25/12
2.5/ 12
25/12
25/12
25/12

25/12

25/12

25/12

Must be used to protecshielded signals.
0 to 400 Ohms resistive sensors. DetailsAr8§

0 to 400 OIms resistive sensors. Details can be founc
87.3

+10 V (20 kOhms input) or £20 mA (50 Ohms input).
Used as Mains power input measment with single
generator.

Used as synchronization input from GCR External
analogue synchronizer (ex: GCR terminal 42 or Mast
2.0 by parallel lines) when several generators paralle
with mains.

5V (10KOhms) compatible parallel lines.

Load sharing and power set level (kW only).
Compatibility with traditional analogue load share line
(often called Parallel Lines).

Compatibility with Wheatstone bridge.

Only usedfiGCR or old ILS

Isolated. Details in®9

50 Hz to 10 kHz. Maximum voltage: 40VAC

Used for speed regulation, crank drop out aneg v
speed (see Cautions ing.

If not wired, the speed measurement can be made by
the alternator voltage. But Pickup is recommended.
Details in speed setting$68L.1

G9: £10 V analogue outputs to speed governor.
G11: £10V reference input from speed governor (ES(
Compatibility with most speed governors. Detalils in
§6.1.1

Analogue output £ 5V isolated.

Automatic voltage regulator (AVR) control. Compatib
with most regulators. Details in683

Digital input with 10 kOhms pulip.

Dedicated input for mains breaker feedback.
Accepts NO or NC contact to 0V.

Not isolated.

Digital input with D kOhms putup.

Dedicated input for generator breaker feedback.
Accepts NO or NC contact to 0V.

Not isolated.

Digital input with 10 kOhms pulip.

Dedicated input for remote start/stop request in Auto
mode.

Accepts NO or N€dntact to OV.

Not isolated.

Digital input with 10 kOhms pulip.

Default factory setting is input for oil pressure fault.
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J5

J6 to
J15

K1

K2

K3

K4

L1
L2
L3
L4
L5
L6
COM1

Water temp
Spare input

Spare Input
1to 10

Power Tank

Power supply +

Power supty -

PWM output

Bus/Mains |13+
Bus/Mains 13
Bus/Mains |12+
Bus/Mains 12
Bus/Mains |1+
Bus/Mains 11

25/12

25712

25/12

25/12

25/12

25/12

25/12
25/12
25/12
25/12
25/12
25/12

CANL1 inter GENSYS : Male DB9

Core

(shielded)

This sensor is needed to start the engine whatever tf
mode.

Accepts NO or NC contact to 0V.

Noat isolated. Can be programmed as a spare input.
Details in §.1

Digital input with 10 kOhms pulip.

Default factory setting is input for water temperature
fault.

Accepts NONC contact to OV.

Not isolated. Can be programmed as a spare input.
Details in §.1

Digital inputs with 10 kOhms puib.

10 inputs can be configured with a specificdtion or
programmed with PLC equations.

Accepts NO or NC contact to 0V.

Not isolated. Details inB1

Used for 12V power supply backup during crank time
An externally supplied capacitoan be connected
externally between ground and this line for better
tolerance to power drop. A value of 1uF per 50uS is «
good value. Thus, 47,000uF will add a 50ms delay to
power down. Can be adjusted. More is better.

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 mmz2 wires. See "state of the art" rules
wiring diagram.

External 5 Amp / 40 VDC fuse recommended.

500 Hz PWM output.

Compatible with Caterpillar and Perkins PWM
controlled units. 85V protected against shodircuits to
0V. Details in@1.2

Bus/Mains current measurement.

1to 5 Amps. Maximum rating: 15 Amps during 10s.
1VA consumption.

External current transformer is normally used.

Isolated CAN® bus.

Proprietary protocol to communicate with other
GENSYS 2.0 Core /IMASTER 2.0 units and share
data/information.

Details in§11.2
HIELD |SHIELD
PIN 1 NC
PIN 2 CANL
PIN 3 GROUNA
PIN 4 NC

PIN 5 GROUNE

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation
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PIN 6 GROUNE

PIN 7 CANH
PIN 8 NC
PIN 9 NC

Table  1- COM1 pinout

COM2 | CANZ options Male DB9 Isolated CAN bud 25 kb/s factory setting).
J1939 (shielded) See details inBL.3
CANopen Used to communicate with remote I/O (see remote I/(
MTU MDEC CANopen®© chaptet1.3.1 and J1939 electronic

calculator (eletronic engines): details in § or MTU
protocol (electronic MDEC engine): details i1 8.2

SHIELD |SHIELD
PIN 1 NC

PIN 2 CANL
PIN 3 GROUNE
PIN 4 NC

PIN 5 GROUNE
PIN 6 GROUNE

PIN 7 CANH
PIN 8 NC
PIN 9 NC

Table 2 - COM?2 pin out

COM3 | USB USB GENSYS 2.0 Core with firmware v2.00 (or later) :
Type B This port is replaced by Ethernet communication.
High Quality

GENSYS 2.0 Core with firmware v1.xx :
Type B standard USB conmarctUse a standard USB A
to B cable to connect with PC.
Used for configuration, parameters, file downloading
and uploading. Uses TCP/IP protocol to communicat:
with modem emulation.
Not to be used while engine is running.
Isolated. Details inBL.4

COM4 | Ethernet RJ45 CAT5 | Standard RJ45 ETHERNET connector.
Isolated. Uses TCP/IP protocol to communicate with
external world. Details in18L.5

PIN 1 TX pair
PIN 2 TX pair
PIN 3 Rx pair
PIN 4 NC
PIN 5 NC
PIN 6 Rx pair

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation
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PIN 7 NC
PIN 8 NC

Table 3 - COMA4 pin out

COMS5 | RS485 Male DB9 4800, 9600 or 19200 bps.
MODBUS RTU (shielded) Used to communicate with SCADA.
MODBUS RTU slave. Read (04 and 03) and write (Of
16) functions2 wires.
Isolated. Detail in £1.6.

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 - COMS5 pin out

COM6 | Memory slot SD Memoryslot used for extensions. Details ibh1§7

Chapter:. Overview

Table 5 - Inputs/Outputs description

All GENSYS XIbreparameters used in configuration are stored in a FLABkhory. 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 Qdbe power supply is cut or too low. To save the new
parametersto t8 C[ ! { | YSY2NR I @&lL2dY YidgiSi dadaaSSNISMEERE{T KNS & &
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.imuthis sequence (a few seconds) an
orange led on the upper right of the unit will light up to indicate that information is being stored.

18
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NOTE:

Due to the large number of parameters, the bagkprocedure may take a few seconds. It is
thus essentiald save parameters when the motor is stopped. To save all parameters, the
must press on botfiSHIFT} [i] keys at the same time on the GENSY E»@front panel.
Otherwise, the new parameters will be lost when shutting down the GENSY812.0

NEVR SHUT DOWN DURING STORAGE SEQUENCE (ORANGE LED ILLUMINATED)

‘0—

With Windows XP:

x  Open the control panel
x  Click on networlconnectiors.
x  Click on local network

General | Support| Graph

Connection
IP:
MAC:
Host Name :
Incomming Bytes Per Second : 2.144 kbps
Outgoing Bytes Per Second : 0 kbps

Activity
Sent :’f(}—l Received
el 8
Bytes: 0 73316
I Settings || [ Hide ][ About ] [ Exit
x  Click on« Settings».
Network EHE

Configuration lldentiﬁcation] Access Control |

The following network components are installed:

& IPX/SP%-compatible Protocol -> Dial-Up Adapter ;’
¥~ NetBEUI > 3Com Fast EtherLink XL 10/100Mb Ethemet ¢
%~ NetBEUI -> Dial-Up Adapter
Y™ TCP/IP -> 3Com Fast EtherLink XL 10/100Mb Ethemet 43

& TCP/P -> Dial-Up Adapter -
< | »

Add... | Remove | Properties l

Primary Network Logon:
Novell Netware Client _'_]

File and Print Sharing... |

i~ Description
TCP/IP is the protocol you use to connect to the Intemnet and
wide-area networks.

OK I Cancel |

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation
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x  Select «Ethernet (TCP/IB).
x  Properties

Internet Protocol (TCP/IP) Properties

21X

General

You can get [P zettings assigned automatically if your network, supports
thiz capability. Dthenwize, you need to ask your nebwork. adminiztrator for
the appropriate [P zettingz.

" DObtain an IP address automatically

—i* Lsge the following IP address:

IP address: |'192.1ss.11.1nn
Subnet mask: I 285285 256 0
Default gateway: : I . . .

| Obtain DHE sever address automatically

—% Lse the following DMS server addiesses:

Freferred DMS server: I . . .
Alternate DMS server I . . .

Advanced... |
OF. I Cancel |

x  Enter the addresses as shown above

Note:

IP address 192.168.11.100 shown above can be used if GENSY&IP.@ddress is 192.168.11.1 (factory
setting). Otherwise, computer and GENSYEarelP addresses should match the same subnet mask as
shown below.

Example:

Subnetmask: 255.255.255.0
Computer IP address: AAA.BBB.CCC.XXX
GENSYS 2QrelP address: AAA.BBB.CCC.YYY

x  Click on OK
x  Close the networking windows
x  Create/Modify Windowshostsfile as explained below.

WindowshostsT A £ S OF y  aVBINDORVEzySRmM3Rdfiverd $ ¥ @ éad contain lines to link
GENSYS 2.0 IP addresses to hostnaRmesxample:

#Factory IP address of GENSY&are

192.168.11.1 gensys #generic IRddress and hostname (factory settings).

#Example of 4 GENSYS 2.0 connected to an intranet:

192.168.123.101 gensetl #place optional comments here

192.168.123.102 genset2 #800kVA engine

192.168.123.103 genset3 #450kVA engine

192.168.123.104 gensetd #320kVA engine

GENSYS 2.0 Car€RE TechnologyOfficial echnical documentation

Chapter:. Overview



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 €Windows System3¥drivers etc\ hosts was denied

Warning message 2

Cannot create the ©indows System3Rdriverd 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 Programéccessries, right click on notepad, and théRun as administratar

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

2. Open theHostsfile, make the necessary changes, and then Sikeon the Editmenu.

Notes on Ethernet connection

-If you change the IP address of a GENSYSo2e0you should also adapt Windows hosts file to be able to
use the hostnaménttp://gensys/ or anyother hostname of your choice) imyr Web browser. Otherwise
you will have to directly type the IP address of the GENS8r&ybu want to connect to in your Web
browser.

A =2 4 oA -

LF 22dzNJ O2YLJziSNI A&da O2yySOUGSR (2 @2dz2NJ O2YLI yeé Ay
network settingsCRE technology can provide a tEfrnet converter to setup a second network

configuration on your computer dedicated to GENSYS&@&ommunication. Reference of this module is
A53W?2.

GENSYS 2QorelP address cabe changed in configuration pageystem/Serial ports configuration
/Com3/Com4

Chapter:. Overview

Once the new IP address is entered, save the new settings by pressi8giftdpn the front panel. Then
you will need to restart your GENSYSQabefor the new settingsd take effect.

) Mozilla Firefox M=1E3
http://gensys/m341.htm

COM3

USE : protocole TCP/IP.
Disponible

COoM4

ETHERNET
Adresse IP 0 :4010=192

Adresse IP 1 :4011=168 |

Adresse 1P 2 :4012=11
Adresse IP 3 :4013=(1
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http://gensys/

x  ConnectGENSY&O0 Coreto your computer usingn Ethernetross over cable

Startyour Web browser (Ex: Firefox otdrnet Explorer).

x  Type in the GENSYS Z6reURLor IP address (faory settingshttp:/gensysor http://192.168.11.1)
according to your GENSYS 2.0 Core and WinHogtsfile settings.

X

ﬂ; http:/1192.168.11.1/ - Windows Internet Explorer

\‘; ,\:j. - | T | [l[x] | [EIE

. Fichier Edtion Affichage Faworis  Qutils 7
: Liens £ | Metvibes#General g | Personnaliser les liens |5 Sites CRE product ] gensys

ot [g‘http:,mgz.ma.lLu I_I M- Bl o= - 2hPage - ot - (@)

Password :

Faults Alarms Information

The password page of the GENSYSC2i@should appear. Enter yw password.You can now access the
GENSYS 2d@bremenus.

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 Comgernal Web serveris a very easy and efficient way of setting up your modusgious
menus can be accessed viaVdeb browser such as Firefox or Internet Explorer. However, it is
recommended that you disconnect the PC from the unit while the engine is runBafgre connecting

Chapter:. Overview

GENSYS 2@oreto your PC, your PC must be configured as described iprthdouschapter.Next figure
shows a typical GENSYSQdbemenu asseen wheraccessed from a PC Web browser
/2 http://gensys,1020.htm - Windows Internet Exp I ] 5|
@C i~ &) heepigrgensyspozo. ] |42 K | [aooale
Gougie|(3v | Envoyer § & ® () Parametres~
T8 40t fgensysi020,hm | | fa - B -~ >
Generalites centrale ;I
Sequence demarrage / arret
Reglages electrigues GE
Reglages electrigues reseau
Reglages Moteur/Batterie
Reglages du controle vitesse
=< >
Esc
Defauts Llarmes Informations
[

[ [ [ | |G sies de confiance 0% v g

Figure 4 @Typical menu
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http://gensys/
http://192.168.11.1/

In this page, the user can choose from among 6 submenus (Genset electrical meters for example). It is al:
possible to scroll through the other pages of the menu with the << and >> links. The ESC link acts in the sai
way as the GENSYS 2@reESC key: itWdisplay the parent menu.

The last 3 links are identical to the Fault / Alarm / Information keys on the GENSXS8&ront panel.

The next figure shows a typical configuration page. The user can change 5 different parameters (in this cas
two numerical values and three option lists) and send them to the GENSY®&Qsing 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 unleskatii@ip
parameter is usedSHIFT}[i]. If backup is used, the parameter is written in flash memory and will be used
for the start up.

@ - C v ([ ntperoer 1 < | [ Goo £

l_-] http://gensys;/bo10.htm -+ -

Centrale 2

Numero GE/Mast:1179=1

Nonbre de GE :1147=1C

Nbr de MNasters:4006=(0

Couplage res. :1148=Mormal secours ¥
Fegul. reseau :1153= Talonres. A
Cowpatible ILS:11538=Mon %

Mode synchro  :1177=Enregime ¥

Gest. deadBus :1515=0ui ¥
Johema Tension: 4039

Triphase 1207 »

=

2

S

S

<< x> (8]
- >
Esc O
S

]

=

g

Defauts Alarmes Information -
e @)

Terming

Figure 5 @Typical configuration page

When you are connected with 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 GENSYSCafke.

Upload new equations to the GENSYSChfe.

Download parameters from theENSYS 2Qbre §afeguard).
Download equations from the GENSY SChee (safeguard).

X X X X

The data that can be transferred depends on your access level. For more information concerning text files
please refer to chaptet0.3
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2 Operaing modes

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

Modes are:
x  Manual
x  Automatic
x Test Mode

The special mode is:

x  Semiautomatic. This mode must be enabled when parameter E1614 =1 is enabled.

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

To start the engine push tH&tart] key and hold down until the oil pregee 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 geernor is connected to GENSYSQbe it is possible to increase the speed with {agkey,
and decrease it with thg] key.

If a voltage regulator is connected to GENSYE&ar§ it is possible to increase and decrease the voltage
with the [SHIFT}[+] keys andSHIFT}[-] keys.

As the generator starts, the synchroscope appears on the screen. It is then possible to synchronize usmgn
the [+] and[-] keys and then close the breakers with ti0#l] keys.

'O

o

Important: The internal synch check relayaiaays 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. g
o2 A= . o

As soon as the generator breaker is closed, the GENSE€8r20a a g A U OKSR U2 da5whh@

and voltage, i.e. the speed and the voltage will decrease when the load increases. This mode can be fullg
customized (droop % in speed settings/voltage settings) through the menu.

e
Load sharing is controlled with thie] and[-] keys in droop mode. o

To stop engine push tH&top] key.

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 mainays of operating:
One generator with Change Ovésee 8.1)

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 opeaed the generator breaker is closed. Should the mains

24

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation



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 wit the mains (see &.2to 4.6 & option 2 see 87.1):
The generator starts with a remote start or if there is a mainsifailParalleling depends on configuration:
x NO CHANGE OVER
x CHANGE OVER
x NO BREAK CHANGE OVER
x  PERMANENT

Load sharing can be on a "base load" or "peak shadingLJS I { bagid.JDdpeyiding on the
configuration, the generator will stop either when thersed remote stop or when mains power returns to a
stable level.

Power plant with several generators without automatic load/unload (seet§

The generator starts with a remote start signal, and parallels wighoths. If there is a dead bus, GENSYS
2.0Corewill check with the other GENSYS @d¥eunits 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 (8.1.2 or via the parallel lines 484). The generators stop with a remote stop signal.

Power plant with several generators with automatic load/unload (seetg

The communication between GENSYSChfeunits is via the inter GENSYS CAN©® bis.&nd
determines which generators start or stop. The number of generators used depends on load requirements
(all generabrs receive the remote start signal but only start if necessary).

(%2}
[}
e}
o
S
[@)]
This mode tests the Auto mode. When you press[ifest] key, the engine starts as if there was a remote -5
start, and GENSYS Z0rewill carry out the standard Auto mode sequenée2 SEA G G ¢ 9{ ¢ a% 5
the [AUTO]key. 5
.
a
©
e
O

Synchro
Close breaker

Generator

Unload ”

Open breaker

Stop O
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During the start sequence protections are inhibited. This concerns all engine protections. When the engine
reaches the required state (E2057 = 6, sed 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.

Morminal speed (1080 or
10871}
Idle speed
(1079)

Crank drop out
(1323 or 1326 or 1327)

Rtunmng Prelub Preglow Crank Crfsrlk Preglow |Crank| YWarm up |RPM stab | “olt stab | Safety on Cooling Rest
IMErs 1145 1157 1135 e 1157|1135 | 1138 1140 1141 1514 1142 1144
Engine state //
g 0 1 12 2 11 12 2 3 4 5 6 6 8 9 10 |o
(2057) i

Engine Gen.
ready reaty]
Mormal
Crank relay out (2018) running
(Terminal A1)

Fuel relay out (2019)
(Terminal AZ2)

Wartn up (2214)
(Terrminal J& to J15)

alidation protection
[2192)

Figure 6 - Typical start sequence for fuel engines

Analogue sensors:

The analogue oil pressure and water temperature sensors are used beforeigtéot the preheat and §
pre-lube checks: the water temperature (E0030) and oil pressure (E0029) must be ABOVE their respecti$
thresholds (E1155 & E1154) for the engine to bewadld to start (E2057 switches to 12). 9
(%]
g
(2

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

See the chapter concerning Preheat/ fPube/ 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 st@rtor in case of excess oil pressure or
water temperature (digital inputsgjuring startup, 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 configuraions

Pow
—
\

LOAD MAWNS GENSET
Conso Power er

T Power

ou

Conso

LOAD MAINS GENSET
Powe

Functions
-Manual mode
-Auto mode
- Test trode
-Nb ofrurming hours
Analog/logical inputs -
- Oil Pres sure
-Waterterrp
-Genset treakeraux
-Iains breaker aux
-Hckup fiequency
e s
-Crank
-Fuel solenoid
-Iains breaker
-Genset breaker
;?;la?gsowt N B
-analog signal to speed regulator m:;ti:em
—
v v
]
o
Figure 7 - Power plant i n change - over mode without paralleling
[72]
C
=)
IS
1179 Gen. number 1 =N
1147 Nb. of gen. 1 “g
4006 Nb. of Master 0 g
1148 Mains parallel Changeover o
1153 Mains regul. X D
1158 ILS compatible | No 3
1177 Synchro mode Dynamic ‘_i-_
1515 Deadbus manag. | X g
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 taBl¢he generator starts and takes the tbavhen a mains electrical
fault occurs. When mains power returns, the generator breaker is opened and the mains breaker is closed
after a preset delay.

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

If remote start is on when mains are present the generator starts, GENSE8rédpens the mains
breaker, then closes the generator breaker and takes the load.
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E0022, Mains voltage

400 V|
triggered by a protection or
digital input set as "Mains
E2201 Mains electrical fault electrical fault"
Fastest mains v
electrical fault le R
E1085
Mains bac|
Remote start on timer
EZOOT terminal J3
Genset ready
E0003 Genset voltage
400V
E1142 E1142
Switchover Cool E1459 Cool
E20014 Generator CB delay down Shitchover down
I E1459 Y %
E1459
E200Q Mains CB EL45 Swithover
Swithover delay
Y v delay
@
i g z £
F) b a S
o S =4 2
H = 3 =
= = = 5
5 3
3 s
- There are 2 blacks . There are 2 blacks
STARTFOR EMERGENCY STARTFOR TEST
will only startif amains protection or a digital input is programmed as or switch load from mains to genset

“"Mains electrical Fault "

Figure 8 - Typical sequence in change over mode

Figure

1179
1147
4006
1148
1153
1158
1177
1515

9 - Power plant in change over without paralleling

Gen. nunter 1

Nb of gen. 1

Nb of Master 0

Mains parallel NoChangeOver
Mains regul X

ILS compatible | No

Synchro mode | Dynamic
Deadbus manag X
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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) GENSY&aréonly starts on receiving a remote start signal and doesn't
manage the mains breaker.

4.3 Generators paralleling with digital bus

KW, KVAR, COSfj, ... CAN Bus
A

INSYS 1

T
ag

)l%

Figu re 10 - Power plant with several generators

Chapter. Predefined configuration

Variable Variable label  Variable value
number
1179 Gen. number 1 to 14 : this value must be different for each device on the same
bus
1147 Nb of gen. H XX b > wmn
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 Yes
manag.
1258 Load/Unl. mode| X
1020 MA kW <> 0
20mA
1021 MA OkW setting| O

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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A ralog oad sharing lines

KW, KVAR COE(4), .. G4 Bus

|

| ILS | |Pochor|| .EMSYS g

&
&

| ¥ i |

L

Figure 11- Generator paralleling with parallel lines

1179 Gen. number

1147 Nb of gen.

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 Z0reis in ILS compatible mode, the active power sharing is handled via the parallel lin
You have to disconnect the AVR output {H®) and have an external devicentrol the reactive power (CT

1 to 14 : this value must be different for eac
device orthe same bus

H X b XX wmn

(S

redefined configurations

droop...). This mode is only recommended for use if you have older devices (which are not compatible V\fﬁh
CAN inter GENSYS 2.0), with ILS analogue parallel lines.

This mode is udal 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.

Chapte

This mode is also very useful when your installation includes high voltage transformers. Starting generato

which are paralleled together gives a progressive magnetisation without peaks (no transiertistiat}.

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 si@paralleling mode is only usable if all of the power generators are

stopped and bus bars are dead.
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CANBUS inter-Gensys

Excitation
ON/OFF

\ CB1 \ CBZ\ CB3 \CB4

(O

Figure 12 - Static paralleling with 4 generators coupled together in emergency situation

Speed 1500tr/min
Voltage
A
400V
80V
J ~ > | Time
9s

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

x Loss of voltage

x Each GENSYS E6reis ordered to start.

x  All breakers (CB1, CB2, CB3 & CB4) close as ordered by GENSYS 2.0.

x DG1, DG2, DG 3, & DGdrs

x  All generators reach the speed defined by the E1896 setting (CANBUS synchronization).

x  There is a residual voltage of 80V.

x  All Cloutputs close simultaneously to activate excitation (after dialogue between GENSYS 2.0
units).

x  Alternator voltages increasgradually at the same time.

x  The plant is available to take up required load.

x  Breakers are closed when engine is stopped.

x  There is a residual voltage of 80V.
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x  Full plant availability in less than 10 seconds.
x  Gradual magnetization of the stegp transformer (no transient shostircuit).

One GENSYS Z0reper genset.

CAN bus must be connected between GENSYSazduinits.

An "Excitation” output (e.g. exit C1) must be configured on each GENSY&&Lqit.
Generator breaker mugie powered by 24VDC (so as to close without AC).

The value of the maximum excitation rpm is set with E1896 (default: 97%).
The alternators must be identical.
Each GENS2® Coremust be equipped with a speed sensor (magnetic sensor ARiLk

X X X X X X X X

This function needs OPTION 2 to be installed.

GENSET
Power
Power

ou

MAINS GENSET

MAINS
Power
LOAD
Power

LOAD
Conso
Consm

Rmctions:
-Mamal mode
- Auto mode

In the Setup menu / General Central / sync mode. E1177 must be set as "Static stop".

- Testmode

- Nb ef numing hours
Analog/logical imnts
- Ol Pressure

- Watertenp

- remote start

- Brergency stop

- Genset breaker aux

- Mains breaker aux

- Hclup frequency

- Spares ...

- Crank

- Riel solencid

- Mains breaker

- Genset breaker

- Spares

Analog outpnd. ;

- analog signal to speed regulatar

-RM S reasurements|
(three orsingle ph
- Electrical protectio
CV,<v >f<f>Q,
P>l )

Alams ..

HV

(100
480Vac)
Breakers
managemen
v
—
.

Figure 14 - Paralleling with mains

!

ity |

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation

Chapter. Predefined configurations

32



In permanent modg€1148) and peak shaving mode (1153), a mains power measurement is required. Internal
via LIL6 inputs (Mains I1, 12, 13), or external via@3.inputs (€20 mA).

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 protéon in order to determine the behaviour of your generator when mains power
disappears.

Choice of mains paralleling mode is configured through parameter E1148.

When remote start is on, the gendma starts, synchronizes and parallels with the mains, then takes the
load (ramps up). Once the mains are unloaded, GENSC®r2dpens the mains breaker. When remote
start is off, the main takes the load in the same way as the generator did previtiubly generator

started for a mains failure, when mains power returns the GENSYG&8ynchronizes the load transfer
(ramps down), opens the breaker and then stops the generator.

E00224 Mains voltage

Chapter: Predefined configurations

400 V| [
Triggered by
fastest "Mains
EZZDT Mains electical faglt  electical fault'
Remote start on
EZOOT teminal J3
E0003 4 Gensetvoltage
400V I —
E1142
> EC10142 2 ool
2 ol H
£20014 Generator CB £ down £ down
w w
o ‘ o
E1152 E1151 E1152
E1459 E1085 Unload Load ramp Unload
E200Q Mains CB Swithover ains back | ampP — [2mp,
delay timer —
4}—» —
x o £ 3 o
o x
3 ¢ |5 o |Su g e
% S ite 5 59 e |2,
= £ |22 S es s 58
c 23 ® gs S GE
5 £2 = e
= 2 <
’ :
&
Thereis only 1 black R No black
STARTFOR EMERGENCY STARTFOR TEST
will only start if a mains protection or a digital input is programmed as ortotransfert load from mains to GE.
"Mains electrical Fault .
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.

When the remote start is on, GENSY SChfestarts the gaerator, 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 loa
and the mains take the utility load variations. If the utility load is less than the gesregat 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.

Triggered by

E002 Mains voltage
400 V|
fastest "Mains

E2201, Mains electrical fault  electrical fault”

Remote start on

EZOOT terminal J3
Cool

E0003 Genset voltage dow
v g
400 V

E1142 E1152
Cool Unload
down ramp.

>

EzoolI Generator CB

GE ready
GE ready

E1152
E1459 E1085 Unload E1151
E200Q. Mains CB Swithover ains back ramp Load
- dela; timer » oad ramp
8 %L
E 3 E g g g2 2
@ g |8 2 g S5t I
@ = Sa £
2 e B: 2 E S oE K
= < Sz s Sof @
* s 2= 3 2ceg o
< = o> 0 =
@ o2 03 >
i &5
o
=
There is only one black No black. Mains CB is always closed
STARTFOR EMERGENCY STARTFOR PRODUCTION /
will only start if a mains protection or a digital input is programmed as base |oad or peak shaving

"Mains electrical Fault "

Figure 16 - Typical sequence in permanent mode

This application regires 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
digital technology whereas GCR uses analogue load share lines (sometiewfaadlliel Lines).

Cha®er. Predefined configurations

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@D te
documentation.

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

1147 Nb of gen. H X b X mMn O0FfF0

1148 Mains parallel No ch.over

1153 Mains regul X
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1158 ILScompatible Yes

1177 Synchro mode Dynamic
1515 Deadbus manag. | Yes
1258 Load/Unl. mode | X

1020 MA kW <> 20mA | 18000
1021 MA OkW setting | O

1461 Ext kW measure | +/- 10V

Table  11- Paralleling with mains configuration

(*) In this nstance, 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 GENSB&f8ust be cmnected. Power

Factor regulation is not an option.

é ELR E—Z'\’BAT -wnle

-
39 |- i -1 G4 <
40 _|* 1 G6 ©
41 |+ 7 =
AP P “1 G1 o
43 ——— < G3 e

&
G4 2
G6 (2]

=
G1 3
G3

63

Figure 17- GCR é GENSYS20 Core wiring diagram

x  GCR (390)¢ GENSYS 20bre(G4G6): parallel lines (8V) to control active power.

x  GCR42-43)¢ GENSYS 20bre(G1G3): mains synchronization bus{3V).
x  GENSYS 20bre(K3):-VBat from speed governor.

1464 Mains kW Meas. | External
1461 Ext kW measure | +/- 10V
1020 MA kW <> 20mA | 20000
1021 MA OkW setting | O

Table 12 - GENSYS2.0 Core /GCR configuration
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4.7 Power plant paralleled with mains using MASTER 2.0 or GCR

Analog load sharing lin

Mains kW

Figure 18 - Power plant paralleling with mains

4.8 Power plant paralleled with several mains using MASTER

2.0o0r GCR

Synchroni zation bus

F

#nalog load shafing lines

;

v YY

Figure 19 - Power plant paralleling with several mains
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This application requires additional modules to manage the mains power supply. Additional modules can be
MASTER.O (recommended) or GCR (not recommended for a new installation). MASTER 2.Gdigéalall
technology whereas GCR uses analogue load share lines (sometimes called Parallel Lines).

This chapter is a basic overview. Full MASTER 2.0 functions can benftumdASTER 2.0 technical
documentation.

1179 Gen. number lton
1147 Nb of gen. n (>=2)
4006 Nb of Masters lton
1148 Mains parallel No ch.over
1153 Mains regul. X

1158 ILS compatible Yes

1177 Syntiro mode Dynamic
1515 Deadbus manag. | Yes

1258 Load/Unl. mode | X

Table 13 - Power plant paralleling with several mains configuration

Chapter: Predefined configurations
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5 Instlling and commissioning a GENSYS 2.0 Core
application

5.1 Minimum wiring diagram

)
¥
i

")

suewh
[
Aﬂln-a‘ o

gn-—«l-o e ke
* - gu-—.-«t- foomncad
- ekl
e 2] P ayndy + ’ o,
-
Fave
. [ . i3 ey
Coack AVonn s
R [Z]eotasuns - MV
; aspse prpeen
Fumt
3
. L ﬂm; *
et
Genil s
Genth
gm' e
Gy
Genihe
BM‘: "o
Gy
Geaitie
st -
g -
G b3
Lenlte
3&1;-0 " o
= Geant

Bo-‘pa:- Pe i

Eﬂﬂl
(e m -

gcl Pe e

B‘"‘" e A = Mok Cowvenonn
Blwnuunpn’- - B MAw -
[ oowe oo 1- R T
3] e e o B MAL -
&) ey B M
giw-nm 3e S M A~
T
B/ NamL
Staebd
%.* : m B MAL
m g B M ALY
[T5) o 3wt + g
()
[ B stamtd g
m E
[N vacaa + L
Mok tambain (=
[ vacan - =
Grn b i [:"
2oud s g T Foed e g E -
- a
E‘ L =F= Sore M Nlgwes (3] -~
g 1 Waltes wev g E i
oM i PO e Spae wg W F—;
iﬁ;e 27%= SF P—
Space =
S g =
P E - OB e ———— S g v
FI'F = BRESRF=LE
2 -. -
- o Seseeguon (S
E o = s
. ]| i {- J e bgiain
o R
= 2 H
u “ 5 e - S gt
bk e 6 ST T = § roasn
U [
2

Ulldplern mistaiily ariud CUITITIDSIVTTIY a OEND 1O £.V LUIE applitauull

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation



5.2 Complete wiring diagram
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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 1/O lines (under 10 volts).

If power and coexmunication 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 gcables appropriately.

If several GENSYS Z60reunits are used, each of the OV power supplies (pin K3) must be connected to each
other with a 4nm? cable ¢se an adapter for the 2.5mm? connection to the GENSYSdtd@power connector
itself).

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 +).

gy T

oy

Note:

If the K3 (0V) terminal is disconnedtand the bus bar voltage is applied to the GENSYGoethere is
the risk of getting AC voltage on the CANBUS terminals.

. )

y MINI10 mm
0 o
7

Figure 20 - Interconnection of all battery negatives

B
] 1]
)

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

Chapter: Installing and commissioning a GENSYS 2.0 Core application

In case of excessive vibrations, the module must be mountediibade antivibration mountings.

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

Battery maintenance must be provided separately from th&NG¥ES 2.Goreunit.

40
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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 / GENSYSQdelnterface

Automatic Voltage Regulator / GENSY SCaf&Interface (droop current transformer must be
removed)

CAN Bus

MASTER 2.0

x GCR

X X X X

X X

Check the list of inputs /outputs

How?

Check if the required function is presentire list of preset functionsif in any doubt check with
distributor.

Why?

x To evaluate if an input/output needs an extra equation.

x  To evaluate quote / development time.

x To evaluate necessary password clearance: Level 1 (consumer), Level 2 (Distributogl, ®r
(CRE Technology only).

Start with safe conditions

How?

Disconnect the GENSYSQ@eO2 yy SOG2NJ f F 0SSt t SR & &9¢é
Disconnect the wires between GENSYS 2.0 and the speed governor (G9 / G11).
Disconnect the wirebetween GENSYS 2.0 and the AVR (H2 / H4).

Check important GENSYS Cdreparameters (See chapter 4.2).

Ask the technician who wired the power plant to lock the generator breaker open.

X X X X X

Why?
So as to be sure not to cause a false paralleling during conomiisg.
Download the text file from the GENSYS E.0re

How?

With a PC and Internet explorer.

Lev

Chapter. Installin@and commissioning a GENSYS 2.0 Core application
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Why?
To store all parameters before starting the commissioning.
How?

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

Check speed detection.

How?

Press on thgMANU] 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 GENSYE&2r@RPM is close to 200RPM.

X X X X X

Why?

x To be sure that the GENSYSQddewill release the starter motor at the correct speed (around
400RPM).
x To have over speed protection.

Start the generator, check speed detection.

How?

x  Set the speed governor potentiometto its minimal value.
x  In[Manu] mode, press and holgstart] button for 10s.

x  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 thiaiiosta

x 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).
x PresqStop]to stop the generator.

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

x  Over speed

x  Over voltage

x  Emergency stop

x  Oil Pressure

x  Water temp
How?

x  Shortcircuit the sensors.
x  For over speed and over voltage, set the thresholds to 101%.

Check the control of the dead bus breaker

Chapter: Installing and commissioning a GENSYS 2.0 Core application
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How?

Be sure there is no ¢ical load connected to bus bar

tfdza3 GKS da9¢ O2yC@®OI2NI Ayd2 D9b{,{ H®n

Start the engine in manual mode by presdilganu] [Start]

Press the generator breakf/1] key.

Check the breaker settingsg&.1)

The breaker should close (control OK) and the GENSYS 2.0 front face led should light up (feedback
position OK).

Press the generator breakf/1] Key.

x  The breaker should open and the led should go out.

X X X X X X

X

Check mains / busref L1, L2 & L3

How?

x In[Manual] mode, press and holf5tart] button for 10s.
x  Close the generator breaker by pushing {B4] Key.
x Enter Synchronization menu to check that phase difference is 0°.

Check synchronization

How?

Py LX dzZa3 02y ySOG2NI a9¢é
Check Voltage on bus bar
Settheparameted CI Af (2 a8y OKNRBYAIT S¢ G pnnao
[Start] the generator ifAuto] mode.
Check that you are now in synchronization mode using the information scredij key
Adjust the phase and frequency PID.
Frequency sweep is important over the-B8Hz range.

PID phase ignportant around the synchronization point.

When the difference between phases is stable and near to 0°, measure the voltages (L1 L2 and
directly on the circuit breaker between generator and bus bar.

When you are sure there is no wiring problem, stbp generator.

{Si GKS aclAf (G2 aeyOKNRYATSé LI NI YSGSNI |
] 2yy800 GKS a9¢ 0O2yyS80i2ND

Start in automatic mode.

The generator must be paralleled in less than 10s.

X X X X X X X X X

)

L 4
L ]
Chargsr: Installing and commissioning a GENSYS 2.0 Core application
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Z

X X X X X

43

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation



Synchronization test

Go to[Manu] mode.

Use the[+] key toincrease frequency to 51Hz.

Go back tgAuto] mode.

Check that the correction is OK on the synchroscope.

X X X X

Load sharing / kW regulation

x  For this application, check the stability of KW and kVAR regulation.
x  After the mains breaker closes, check load ramp#8GE Dt L50 O2y FAIdzNI GA2Yy )
wS3dzt F GA2y ¢ YSydzo
x |If the genset goes into reverse power or stays at low load during the ramp time (E1151) increase
t '/ AaG6SDIFAY Ay GKS a&! OGAGBS t26SN) wS3AdzA | GA2YyE Y
x Atthe end of the ramp time, the GENSYSGo@g A € f a6l LJ G2 avYég { KIFINRy3
X You can now set your load sharing gain and check the settings which depend on load impact (test
with load bench, for example).

Chapter: Installing and commissioning a GENSYS 2.0 Core application

44

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation



6 Dedicaed I/O lines

Inputs/outputs are associated with functions. Some 1/Os are dedicate@rsire programmable using
configuration parameters.

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
points.

The Speed g@rnor interface can be:

x  Analogue output
x  PWM 500Hz digital output (CATERPILLAR/PERKINS)
x  Digital pulse output (seetg2)

x  The following procedure must be used to match the interfaith the speed governor:
x  Connect the ref. wire only.

x  Set the recommended gain and offset (if not in the list, contact CRE Technology).
x  Start the generator at 1500 RPM (MANU mode).

x Measure the voltage between Ref. and the remote voltage input on the sgeeernor side. §
x  Adjust GENSYS Zoreoutput voltage (G11 G9) using the offset. S
x Connect the control wire. %
x  Check the maximum speed range in manual mode with the + bottons. _S
©
x  The range must be within +BHz. 8
.
a
&8
o ESGmplitude
Deviation | S
(1076)
G9 Speed out
ESG offset (1077) +
G11 Speed
ref

Figure 21 - Speed output

The ESG offset adjustment (E1077) can be set betwk¥hand +100-{0VDC 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 redexeaitable.
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0V must be wired with 4 mm? cable as follows: battergpeed governoE GENSYS 2@bre

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

HEINZMANN | E6 10% 0% B3
KG6 / -25.00% | 46.50% E3 NC
System E6
PANDARO! 24% Voltage
DC6 26% B3 A3 converter to
isolate the
signal on the
line. (DC/DC)
(advise)
CUMMINS ECM pour | 1.00% 00.00%| 10 06 (5Voalts)
QSK23/ (Barber
QSK40/ Colman
QSK45/ Frequency
QSX15/ bias
QSK 60 input)
EFC 2% 0% 8 9 Cf. Fig 34
ECM 1.00% -3.00% 18 15(7,75v)
(QST30)
BARBER All models | 5% -1.65% | ILS input | 4v
COLMAN with
analog
input
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 | 25.00% 25.00% 10 11 Shunt 1416
ILS+speed
90.00% 0% 25 26 Shunt 26
- (Without (com) on OV
U&l)
2301D 25.00% 00.00%, 15 16 G11
connected to
Ov
2301A 99.00% -1.00% 15 16 16 connected
Speed only to OV
Proact/ 25.00% 00.00%, Aux + Aux - Aux
Proact Il connected to
ov
EPG 25.00% 30.00%| 11 NC 11-12 open
System (
P/N :
8290189/

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation
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8290-184)

MTU MDEC 25.00% - 8 31 (5v) Programmable
20.00%
VOLVO EDC 4 15.00% - 24 [ conn. | 25/ conn.
25.50% F F
EDC Il 20.00% 25,00% Pot signal | NC
PERKINS ECM 25.00% - 30 3(5v)
25.00%
Deutz EMR 8.00% to | - 24 25 +/-1.5 Hz not
13.50% 26.20% to reach EMR
over-speed
TEM -- - -- -- See
compact application
note
A402090200
GAC All ESD -20% -63.8 N P
Ghana PWC 2000 75.5% -25% | J G
Control
SCANIA 16 Itr full | 20% -36% | 54 28
electronic
engine
CATERPILLA| EMCPII 5% - 2 1 -2Hz and
interface 13.10% +0,8Hz
(although the
GENSYS 2.0
output still
increase)
JOHN DEERE ECU 38% 23.80% G2(speed | D2(sensor | Two different
LEVEL 1l input line) | return)914 | wirings for the
915 same
governor.
5V(ref
34% -15% | G2 speed)
999

Table 14 - Speed governor parameters

Connecting GENSYS 2.0 Core to a Cuniffi@s

Because of the very higtensitivity of Cummins EFC module input, please use the schematic below to
connect your GENSYS Z6reto the EFC. This way, GENSY&arfanalogue speed output can be set
higher (parameter E1076) according to the resistors used.

GENSYS 2.0 Car€RE TechnologyOfficial £chnical documentation
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Speed
governor
EFC Cummins

speed input 15k speed out

8
1.5k

G9 (Speed Out)

9 speed ref

G11 (Speed Ref)

2 (‘battery -)

K3 (0v)

Gensys2.0

Figure 22 @Connexion avec un EFC Cummins

K4 output is &00HZPWM output signabetween 0 and 5V. It is protected against sharcuits between
the output and the battery negative voltag€o activate this PWM output in order to control speed of
Caterpillaror Perkins engines, please check GERXSoreparametersas shown below

E1639 500 HZz ACT | 1 Activates the speed control with 500Hz PWMtHhis
mode the analogue speed output (G9/ G11) is
unavailable.

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

E1076 ESG 30% | Is the range of the PWM duty cycle to control engine

amplitude

Offset = 70%
Amplitude = 30%

speed. For example, if you have set 20.08¢,RWM will

vary +F 10% around the nominal duty cycle value.

Table 15 - PWM parameters

PWM (%)t
100 ——

. | .
Min correction

Figure 23 - PWM dynamic

|
I
I
|
o

Max correction  Deviation

(E2058)

Chapter. Dedicated 1/O lines
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Caterpillar PEEC Caterpillar ADEM

ol sunor war B
2 -y
cos o]
(7SA) = I5/0 wonEY_ Rty
PWA Signal o o o -
B T ameely Ploeme @ Couverter caroun e ) 3 BWM Signal
i ) Not needed! b Converter
P o’-:—;f'autkg Not needed!
i Sl—
@ | 41 a8 = A olsTImN/se | 8
v d [T beepm O o g e
3 i v 30 sow c
I 8 | priasy nROTILE — e
[ omuy aoms = PWM B oy N
37 [ omoor. ©)] P — woww B
S = [ T i o MR I e PWM
7 REF R o lo800p ez
> k @ SENSOR RETURY |"°“°' a
7 B o o o st v B REF
B s Opro-m ¢
N I B FEe Jpmoo 8
&L Lura pars v -y B
e G
TR Lia oata o o) B
@] oa
E’%ﬁsﬁ*’ pa o] =
. S -
e Do me e il
S
BATTERY
Figure 24 @aterpillar PEEC and ADEM connections

GENSYS 2.0 Cort

-/

.

o

.
]

[c1] [co] [cal [cal

K K2 K3 K4 N N _ =

? ? B : : :

o o o o

s & © 3

@ — @ —

Figure 25 - Speed and voltage control with Contacts / Pulses

E1260 +f [E2341]  Output C1 Confguration/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

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

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

x  Place theaxternal speed potentiometer in the centre mid position.

Chapter: Dedicated /O lines
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x  Set the following parameters as follows:

OMpdhy 2y apné gKAOK A& | o2dzi m LISNOSyid 2R
9mcnn 2y aHéE GKAOK Aad Hnn YaSoOo tdzZ aS GAYS
-E1874 on 2.0 sec. whichpslse 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 syit'se important to set the GPID synch to high values (80 to 20).

Start the engine using the GENSYSCa(&in manual mode.
x Engine should run near its nominal speed with deviation caused by mechanical droop.
x Put engine in Automatic mode. If a differenocespeed is measured, GENSY 2@should vary the
output until the engine is running at nominal speed.
x  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 underghadloe nominal speed, the length of the E1873
pulse is too longMake 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 righbmpensation then the following needs to be checked:
x  Does the potentiometer still turn if the GENSY SChéeis sending an output signal?
x If not, the potentiometer is not able to control a sufficient speed range.

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

lines

With GENSYS 2@brein automatic mode, load the generator in island mode operation (if possible using,
full load). @eck that it still compensates the frequency according to specification: 0,5Hz in 10 sec (In t@s
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%.

Chapter. Dedicate

Disconnect tk 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 sreen should show that it is in Loadasing mode.
Check the value of E2058, which should read as follows:

x  Aroundg 6000 for the engine which is supplying the load.
x  Around + 6000 for the engine which is not supplying the load.

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

If higher than + 6000 or lower than6000 is shown, you have tiecrease the Load sharing Gain.
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If you are still not able to reach these settings you can do the following:

x Reduce the loa sharing 3 times.
x { SO LI NFY¥YSGSNI 9vmnTo (2 amé AyadaSIR 2F doéx gK

Recheck the value of E2058.

The same procedure has to be followed to calibrate the voltage control.
E1599 No action range for +WUWU (in %) default value = 50
E1601 Impulsion delay for +UU, default value = 2 (200ms)

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

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

E2058 4 Load sharing / Synchro pulses only
Maxi(+Hz) = +700
E1598: &

Maxi( cHz) =700(

GENSYS 2.0 wants the sen

v

GENSYS 2.0 wants the aen:

E2342 > <E1600
= pulse-Hz |_| ﬂ |_| |_|

v

EZST <4+—» T=700/E2058 seconds
0 0 0nmm .,
Freauency centre pulses only
Frequenc' 4

Hz=E002 | GENSYS 2.0 wants the aen:

DEADBAND=6
NSYS 2.0 wants the

genset to go faster

E2342
= pulse-Hz

v

<+—>
E1874

v

Chapter. Dedicated 1/O lines

<4+—» E1874 . .
Summation of both sianals

E2342 4 > <E1873
= pulse-Hz |_|

E234f <4E1873

<+——>

Figure 26 @Speed and voltage control pulses
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AVR output can be an analogue output, or a digital pulse output. Analogue output is detailed here, digital
pulse output is detailed in&2

AVR control is used to manage Voltage set points, yel&ynchronization (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 djust to 400VAC on the AVR go to chapter 5

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

DIAY YR h¥FasSi FRedzadaYSyidY 9y GdSNI YIEAYdzY O2NNBOI
following table, choose the best values for and offset to obtain 430VAC 15V:

0 0
255 | 0
255 | 255
0 255

If necessary, modify Gain and then Offset to obtain 430VAC 5.
Enter minimum correction (E2038x nnn0 6A (€ PHATR@YBRYRIKSY OKSO|l @K
Set to nocorrection (E2038 = 0) and check that you have 400VAC.

O lines

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 offsghto ob g

the maximum deviation. ‘§
2
()
a
o)
Deviation—»{ AVR gain (1103) » H2 | AVRout+ =
o

47R

AVR offset

(1104)

H4 AVR out

Figure 27 - Voltage output
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