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1 LYGNRRdAzOUA2Z2Y
1.1 b2YSy Of I (i dzNB

This manual is valid for all models of the controllers GC315 and GC400. The controller models are different in the
communication options available and in the presence of ANALOGUE outputs. The following table shows the options
available on each model.

Controller USB | RS232| RS485| Ethernet | Internal CAN CAN | ANALOGUEH
Modem | engine | sharing| outputs
GC315 Yes Yes
GC315s Yes Yes | Yes Yes Yes
GC315m Yes Yes | Yes Yes Yes
GC400 Yes Yes Yes Yes Yes Yes Yes
GC408"« Yes Yes | Yes Yes Yes Yes Yes
GC40ains Yes Yes | Yes Yes Yes Yes
GC40ains*Link Yes Yes | Yes Yes Yes Yes Yes
Ly GKS YlIydz X 6KSYy NBFSNNRAYy3I (G2 (GKS O2yi{iNRffSNAZ
Otherwise:
1 GC315xto refer to all models GC315, GC8¥5GC3184s
1 GC400xto refer to all models GC400, GCYBNGC4082"s and GC4Qgrns*Link
1 LINK LTB refer to all models GC3¥%GC400"GC408anstnequipped with a module that us€38PRS/EDGE

LTE Cat MandNB4oT radio access technology (RAT)

In order to avoid misunderstanding, the basic models GC315 and GC400 will be refa&@81kx and GC400x: they
are used only in the manual, they do not appear on tfrent panel of thecontroller.

1.2 wWSTFSNBY OS R20dzySy i a

[1]

(9]

AN

Mecc AlteEAAMO0458xx Software Manual BoardPrg4.

Mecc AlteEAAS0341xx Serial Communication and SMS Protocol.

Mecc AlteEAAS0449xx Modbus Registers GC315.

Mecc AlteEAAS0505xx Modbus Registers GC400.

Mecc AlteEAAMO0136xx User Manual J1939 interfaces.

CAN operg Cabling and Connector Pin AssignmefiA Draft Recommendation E¥R3-1.
BOSCH CAN Specificat@viersion 2.@; 1991, Robert Bosch Gmbh.

Mecc AlteEAAMO0199xx Parallel Functions Manual DST4602/GC500/GC400x.

Mecc Alte EAAMO0867xx Smart @ov1.2.0 Manual

mecc alte
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13 LY FT2NXlGIR2WSGE

A lot of accidents are caused by the insufficient knowledge or by the lacking of application of the safety rules to apply
during the operating or maintenance procedures.

In order to avoid accidents, before carrying out any operating or maintenance procedure, read, understand and follow
the precautions and warnings in this manual.

This manual contains the following indications:

This indication is used in the safety messages of the manual when there are possible d3
A situations that may cause injuries or death if the danger is not avoided.

CAUTION! This safety messages describe the normal precautions needed to avoid danger. Ignoring
these precautions can cause serious damage to property and/or injury to persons.

This indication is used in the safety messages for dangers that, if not avoided, may caus
A injuries, damages or malfunctioning.

WARNING! The message can also be used only for minor dangers that may cause damage to equip
and/or people.

@ This term indicates that the message includes useful information for the development of

the operation or procedures clarifications.
INFORMATION!

14 alt Ay G Sy OBt S yAy3

The maintenance of this device must be carried out by qualified personnel, in observance of the law in force, in order
to prevent from damages to persons or things.

The cleaning of the front panel can be carried out exclusively with a soft cloth. Do not use abrasive products,
detergents or solvents.

15 LYF2NORYOBWYAYI RAZLIRAL §

@ On the disposal of old electrical and electronic equipment (applicable in European count|

that have adopted separate waste collection systems).
INFORMATION!

Products bearing the barred wheeled waste container symbol cannot be disposed of with normal
waste. Old electrical and electronic equipment should be recycled in a facility authorized to proces
these items and dispose of the components. Contact yocal authority for information on where and
how to deliver such products to the authorized site nearest you. Proper recycling and disposal hel
conserve resources and prevents detrimental effects for health and the environment.

N s

1.6 Ly 4 NP RdfGRI ALINNS NB |j dzA a A (1S a

A For the appropriate use of this manual, it is required knowledge of the use and of the
installation of generator groups.
WARNING!
My -‘-It Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized 12
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All interventions must be carried out only by qualified personnel, because dangerous voltages are present on the
terminals of the device; prior to performing any operation on the same, make sure you have opened the circuit breakers
and generator set switas, or that you have removed their fuses.

Do not remove or modify any of the connections while the generator set is operating
Do not, for any reason, disconnect the terminals of the current transformers (CTs).

Incorrect interventions on the connections can result in disconnection of the users from the mains or from the
generator.

Please read this manual carefully before using the device.
CAUTION!
A The device uses a large number of configuraplErameters,and it is therefore impossible to
describe all their possible combinations and effects.
CAUTION!
A The devices are supplied with a generic "default" configuration; is the responsibility of
CAUTION! installer to adjust the operating parameters to his/her specific application.

Mecc Altemakes considerable efforts for a continuous improvement and upgrading of its own products; therefore, they
are subject to modifications both in hardware and software, without prior notice. Some of the features described in this
manual may therefore diffefrom those present in your device.

17 { 6 A (i OH

A

CAUTION!

Both the SW1 switches must remain in OFF position.

The SW1 switches are reserved for accessing special features that are not part of the normal operation of the device.

If the device is powered with one of the two switches in ON position, it will not turn drm restore normal operation,
you need to cut the power to the same, turn the switches OFF and power it again.

In case the device does not turn on when powered, the first thingrpastdo is to check the position of the switches.

1.8 b203Sa 2y GKS O2yFTAIdz2N» GA2y 2F GUKS RS

Although most of the parameters and features can be accessed and configured by directly operating on the device,
some particular features orconfigurations, due to their nature, can only be set or changed through tfieccalte

Board Programmer4 PC SoftwaéeK SNBE A y I T i SNJ NB T Swhinkiscanh bé ddwnloddeddar dboIRe NH n € 0

MeccAlte website www.meccalte.com

It greatly simplifies the configuration of the device and its use is strongly recommended. It also allows you to save the
current configuration of the device on a file and to reuse it on other identical devices,

AN A
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The program also allows the configuration, saving or loading of the characteristic curves-sttndard ANALOGUE
sensors with resistive or live output.

BoardPrg4 can be used on all thiecc Altedevices; connection to the PC can be realized both directly, via the RS232
serial port, USB, or remotely via modem, RS485 serial port or ethernet network. To use the program, refer to document

[1].
19 5STFAYAUARZY A

LY GKA& R2O0dXIRM = AAKHZASRNK2a AYRAOIGS | ONRGAOKFE FI dzf @
genset immediately without cooling down. The genset then cannot be operated until the problem is resolved and the
fault is cleared on the module.

¢t KS ¢DBEARTIVATIGN A& dzaSR G2 AYyRAOFGS | Frdzd GKFG 2LISya
engine for the cooling period. Afterwards the genset will not be able to operate until the problem is resolved and the
fault is cleared on the module.

Theword &JUNLOAD (only applicable on th&C400x controllerand when the genset is in parallel with other generators
or mains)is used to indicate a fault thdirst causes the generator to ramp down its load, once the generator power
becomes zero then ibpens the breaketo cool down the engine before stoppinéfterwards the genset will not be
able to operate until the problem is resolved and the fault is cleared on the modlhis.type of fault is onlgpplicable
onthe GC400x controllers.

¢tKS oVWAARNING Aa dzaSR (2 AYRAOFGS F FlhdzZA G GKIFG NBIjdzA NBa
a shutdownor interruption of power.

The codes that identify functions for input, output, status or other functions are preceded by the following acronyms:

DIFOGS5AIAGEE LyLldzi CdzyOliAz2yé0yY GKS F2ftt2¢Ay3a A& | 02
DOFO G 5A3AGEE hdzliLdzi Cdzy QGiA2y£€0Y (GKS F2ft26Ay3 Aa | (
AIF6G! b! [ hD! 9 LyLlzi CdzyOiAzye¢oyY GKS F2tft26Ay3 Aa I O

AOFO ! b! [ hD! 9 hdziiLdzi CdzyQiA2y£¢0Y (GKS F2ff26Ay3a A& |

AVFO a! b! [ hD! 9 +ANIdzrf CdzyOlAzye¢oY (GKS F2ft26Ay3 Aa
inputs.

EVIO 6 9 @Sy i(ié0Y (KS F2ftt26Ay3 A& 'y S@Syid O2RS

SToa{ Gl idzaée oy G(KS F2ft26Ay3 O2RS aK2¢a G(KS &adl Gda 2
functions.

110/ 2y @Sy A2y 4
In this document a vertical bar on the right margin or a grey background indicates that the chapter or the paragraph has

08Sy FYSYRSR NBaLlSOl (2 GKS LINBGA2dza R20dzYSyiQa GSNRERA?2
background colour

1.11¢SNX¥&a yR ! 00NBJAlI GA2Yy A
EDGE Enhanced Data rates for GSM Evolution (E)
GNSS Global Navigation Satellite System
GPRS General Packet Radio Service

GPS Global Positioning System

AN A
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GSM Global System for Mobile

loT Internet of Things
IP Internet Protocol
LTE Long Term Evolution

LTEM  LongTerm Evolution Machine Type Communications Category M1
NBloT Narrowband loT
RAT Radio Access Technology
RF Radio Frequency
SIM Subscriber Identification Module
SMS Short Message Service
112{ 2 F G o6+ NBE NBJAaA2Ya

Several parts of this manual refer to the controller's software revisions. These revisions are marked with the assigned
Mecc Altecode (shown on the rear panel of the controller). Software code version has the following format:
EB025@27XXYY, where "XX" is the main revision humber and "YY" is the secondary revision number. Thus, the code
EB025@270100 referstothecontrollerda 2 Fi g NS NBt S &S bmodnnbd ¢KS az2Fdsl NB
of the LCD display.

The software codes available at the release date are:
1 EBO025@26xxyy. GC315with 1Mb Flash memory
1 EB0250427xxyyGC31% with 2Mb Flash memory

1 EBO025025xxyy: GC400

AN A
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2 +ASx% A (GKS RSOAOS

Front GC315

. = ¢S
CI.RATIO/SA @
DONOT DISCONNECT  Gimions 4B
DURING GEN.SET OPERATION FORPROPER OPERATION.LOWVOLTAGE OND, SWFETY
TOGETHER RO DI
CURRENT INPUTS C.T.1 4 C.T4 TR o .
VOLTAGE OR GENERATOR VOLTHGE ARG SCPPLED
MAX300Va:  CALI WORKING L VOLIAGE
MAX520Vac  CAT. IV WORKING LL VOLTAGE
WARNING! MAX600Vac ~CAT.Il WORKING L-LVOLTAGE CAGTION!

Made in Italy c € X Ll)
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Rsdss | CANBUS ECU|
SERIAL INTERFACE
onnect togather | Connect toget
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N

ANALOG REFERENCEY—
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CONFIGURABLE
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: At

Connect tgether | Connact togatrer

ANALOG REFERENCE Y
FUEL LEVEL D)

OIL PRESSURE €

INPICKUP

W. TEMPERATURE (==

RearGC315%

MAINS/BUS VOLTAGE
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MAINS/BUS VOLTAGE
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ARE SUPPLIED.
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DURNG OEN SET OPERATION
URRENT INPUTS TOGETHER
L GEIYGTe SAPETY GROUND MUST BE CONNECTED BEFORE MAINSBUS

VOLTAGE OR GENERATOR VOLTAGE ARE SUPPLED
CAT.IV WORKING L-N VOLTAGE
MAX520Vac  CAT. IV WORKING L VOLTAGE

WARNING! MAX800Vec CAT.I WORKING L VOLTAGE  CAUTION!

cr. xmo 15A A
FOR PROPER OPERATION, LOW VOLTAGE GND, SAFETY
'GROUND AND NEUTRAL LINE SHOULD BE CONHECTED
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'BE CONNECTED TOGETHER.

'SAFETY GROUND MUST
MANSIUS VOLTAGE OR GENERATOR VOLTAGE

A

WARNING! oA
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MAX520Vac  CAT. IV WORKING L- VOLTAGE
MAX600Vac  CAT.Hl WORKING L-L VOLTAGE
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S ¢CSOKYAOIt TSI U0dzNb
®INFORMATIONBND is referred to the potential of the terminal 3JD

A WARNINGIConnect the unit only to a DC power source that complies with the safety-Emtraoltage (SELV)
requirements.

Supply power voltage +VBATJIB)

Nominal power supply (Vn). 12 Vdc or 24 Vdc.

Power supply range (Vn variation) | From7to 32 Vddor GC315GC318YS, GC40tand GC40¥inScontrollers
From8to 32\Wcfor GC31%"k GC406"kand GC4oWins*tinkeontrollers.

The device identifies the rated DC voltage (12 Vdc or 24 Vdc) when powered U
whenever OFF mode is selected: it is used to signal over/under voltages.

5dzNAyYy3 GKS Sy3aaysS ONIylAy3ax GKS 2 L34
indefinite time.

Starting minimum voltage.

Input capacitance. About880>F.
Sampling rate. 10 kHz.
Measurement Resolution. 12 bits.

Power consumption in starbly: For GC315GC31Bvus

300mA @ Vbatt =13,5VDC display lamp on
280mA @ Vbatt =13,5VDC display lamp off
170mA @ Vbatt =27 VDC display lamp on
160mA @ Vbatt =27 VDC display lamp off

For GC400GC4082ins

400mA @ Vbatt =13.5VDC display lamp on
310mA @ Vbatt =13.5VDC display lamp off
210mA @ Vbatt =27 VDC display lamp on
190mA @ Vbatt =27 VDC display lamp off

On the Link controller the consumption depends on the data exchange activity w
the cellular network, the quality of the connection and the charging status of the
optional internal batteryWhen the internal battery is low, the maximum power
consumption in standby mode is:

GC315"K GC406™ and GC40Wns*Link

about 650mA @ Vbatt=13.5VDC internal battery in charge
about 350mA @ Vbatt=27 VDC internal battery in charge

AN A
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Maximum power consumption For GC315GC315us

during operation
Conditions:

1 Digital input & outputs active.
1 Analogue outputs @IOV.

1 Ethernet ports in
communication(GC315Plus
Only)

USB communication active.
Horn Active

static outputs and +D not
active

= —a —a

Max 700mA @ 7 VDC
400mA @ 27 VDC
450mA @ 13,5 VvDC

For GC4005C40Hains

Max 800mA @ 7 VDC
430mA @ 27 VDC
480mA @ 13,5 VDC

On theLinkcontroller the consumption depends on the data exchange activity witl
the cellular network, the quality of the connection and the charging status of the
optional internal batteryWhen the internal battery is low, the maximum power
consumption in standby mode is:

GC31%"kand GC4dd*

about 1400mA @ Vbatt=8VDC

@ INFORMATIONAII the current supplied to theour static outputs Digital
outputs 01X04) and to the +D signdll-4) flows through the positive input
+BATTJB2). The declared max current consumption does not include the load
RN} 6y o6& (GKS O2yGNRfftSNN& RAIAGLHE 5/
considered to ensure proper sizing of the protection fuse and the wiring cable erg
section.

Protection.

Protection against polarity reversal with buiift selfresetting fuse.
Overvoltageprotection with integratedT VS typical tripping voltage 39 Vdc.

/ ANDdzA G LINRGSOGA2Y |3FAyaid €21 R Rdzvl
+1 KV Lind.ine.

+2 KV Lindarth.

Mains and Genset voltage inpu{gH

and JG)

Type of input.

3-phases voltage measurements (L1/L2/L3/N).

Measurement of the phase to neutral and phase to phases voltages.
Measurements of the neutral voltages referred to the device supply negative (GN
External fuse maximum 1.A.

Nominal range (Vn).

100 to480Vac phase to phase.

Measurement range.

Max 354 Vac for measurephase to neutral.
Max 613 Vac for measureghase to phase

*with voltage NGND = 0 Vac

Maximum voltages applicable. *

MAX 300Vac in CAT.IV for measurem@tiase to neutral.
MAX 520Vac in CAT.IV for measurem@hiase to phase.
MAX 600Vac in CAT.III for measuremgafitase to phase.

* Up to 2000 m (6561 ft.)

Scale It can be adjusted through the device parameters between 100V and 400V.
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Max tension in Commoiode from
GND

Max 100 \c @ 440VacdL

Connection mode

3 phases 4 wires.

3 phases 3 wires.

2 phases 3 wires.

1 phase 2 wires.

Aron insertion with 2 voltage transformers.

Input impedance per path

B oHAaL YX |
B mMmTaAN YK |
B o dAGNDK [
b omnGNDK b

Measurement/overvoltage
categories.

CAT. lll, CAT. IV.

Type of measurement.

True RMS (TRMS).

Sampling rate.

10 KHz.

Measurement resolution

12 bit

Measurement accuracy

+0,5%0f full-scale reading.

Phase angle accuracy.

+ 0,2° (within nominal voltage range and nominal frequency range).

Current measurement inputs (JF)

Type of input.

3 inputs with internal SHUNT resistor optimized for the connection towards extg
OdZNNBy (G GNIyaF2N¥YSNI o/ ¢0 gAGK O2YY2Yy
1 independent auxiliary current with internal shunt resistor optimized for
connection towards external current transformer (CT) that can be used as cu
measurement for Neutral or differential protection.

It is required the use of external current transformers (CT) with a secondary curr¢
1A or 5A (recommended).

The return connection of the CTs to the negative power supply of the deviceljdD
is required.

A WARNINGThe external CT must guarantee at minimum REINFORCED
(DOUBLE) isolation for the use of the device in the Overvoltagé@. @l or
OvervoltageCAT. IV

Nominal Current (In).

-/1 Aac or-/5 Aac from current transformers.

Maximum measurement range.

Up to5,3Aac

Input impedance.

20 MK @

Maximum currents allowed:

+ 40% of the rated current.

Possible sinusoidal transient voltage surges up to 20 Aac with progressive loss d
measurement accuracy depending on the amplitude of the surge.

Sampling rate.

10 kHz.

Type of measurement

True RMS measurements (TRMS).

Burden per phase <1VA/phase.
(auto-consumption).
Measurement resolution 12 bit

Measurement accuracy

+0,2%0f full-scale reading (excluding external CT error).

Measurement resolution displayed.

Minimum 0.1 Aac (it depends on the CT ratio).

AN A
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Frequency measurements

Frequencies measured by phase voltages L1 versus the negative terminal
controller,for both mains/bus and genset

Nominal Frequency (Fn). 50 Hz or 60 Hz.
Measurement range. 5to 80 Hz.
Measurement accuracy. + 50 mHz

Frequency minimum sensitivity on | 35VaclL1l-N @ 50Hz
mains voltage inputs 36Vac LIN @ 60Hz

Frequency minimum sensitivity on | 10Vacl1-N @ 5Hz
Genset voltage input 17Vacl1-N @ 50Hz
20Vacl1-N @60Hz

The sensitivity decreases with the increase of the frequency for the acknowledge
of the engine running and for a higher rejection of the disturbances.

Measurement resolution 0,1Hz + 50ppm, 35ppm/C typical

Digital inputs 0308 (JN)

Input type 8 not insulated digital inputs with same supply, internal supply terminal connecte
the device positive JR (+BATT.

They are active when the input is connected to the supply negative GND. Whe
are open, the inputs terminals voltage is Vbatt.

Input impedance. HPH 1 Ko

Activation/deactivation threshold 2,5\c

Voltage withstands +40Vdcwith respect tonegative powesupply(with Vbat=7Vdc)
-15Vdc and +40Vdwith respect tonegative powesupply(with Vbat= 32Vdc)

Typical current with closed contact| 6,5mA @ +Vbatt= 13,5Vdc
12mA @ +Vbatt= 27Vdc

Open circuit voltage. Input terminal is a/bat.

Input signal delay It can be adjusted by the related parameter for each input

Digital outputs 0304 (JD)

Type of output 4 independent static outputs to battery positive.

The output current is supplied by the positive supply terminal of the device JI
+Vbatt.

All outputs are adjustable by parameter.

Maximum switching capacity 0,5Adc @ 32Vdc for each outputith maximum total current for all outputs of 1d&
Output resistor status ON alE opnY¥X

Leakage current status OFF Max SuA@32Vdc

Protections Internal current limited to about 4A max. on transients <150us

Thermal protection, short circuit, overvoltage and inverted polarity.

INFORMATIONWith particularly inductive loads (remote control switche
electromagnets, etc.), a surgtamping diode must still be used.

AN A
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Digital outputs 05 and 0§JL) Engine commandStart and Fuel

2 relays with NO contacts. Positive common input termid&Pj.

The positive common terminal has the function of input for the emergency stop. T
measurement of the voltage on the common input is displayed at page S.15 of th

Type of output display (EMS) the function can not be disabled

They can be used as starter motor (START) and fuel solenoid valve (FUEL).
All relay outputs are adjustable by parameter.

Rated supply Max. 3A @ 30Vdc for each output

Protections Surge protection diodes incorporated.

INFORMATIONWiIth particularly inductive loads (remote control switchg
electromagnets, etc.), a surgiamping diode must still be used.

Digital outputs 07 and 08J1)- Switch command

Type of output 2 relays with dry contacts for the contactors switch command All relay outputs
adjustable by parameter.
Rated supply Max. 10A @ 250Vac in CAT.II

Output D+ and analogue inpud4 (JL3

Type of output Current output with value automatically switched according to the supply volf
Vbatt.

If it is not used for the excitation of the battery charger alternator, it is possibl
configure the D+ terminal as analogue input to acquire voltage measurements fr|
to 32Vdc or as additional digital input with +Vbatt activation.

The voltage measurement acquired is displayed in the page S.15 of the display.

Excitation current Typ200mA @ 13,5 Vdc
Typ100mA @ 27 Vdc

Frequency 10kHz

Resolution 12 bit

Analogue inputs Engine instrumentSM-2 to JM-4) and Vref(JM-1)

Type of input 3 adjustable analogue inputs, which can be used as engine equipment.
Adjustable as resistive and digital inpufsused as digital inputs, activation to GND.
C2NJ 6KS NBaradAaAgdS aSyaz2NmzI GKSNBQa |
the reference potential with respect to the sensor common negative (\Wk&f).

Resistive inputs Measurementrange@p n n K A GK SNNBNJI f n3ZH:
0¢H | Hwith error < 1%

Injected current: 25mA max.

Compensation range (Vref): frofR,7Vdc to 5Vdc

Digital inputs Input activation threshold: 1,2Vdc

Input deactivation threshold2,2Vdc

LT GKS AyLlzi Aa 2LSy>x AdQa RSIOGAGI
Injected current: 25mA max.

Frequency 10kHz

Resolution 12 bit
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Pickup input for the measurement of the engine sped€dM-5 and JM6)

Input type. Filtered for DC currents blocking (capacitively isolated).
If the sensor has two wires, use tAbt5 (input) andJM-6 (return) terminal.
If the sensor has only one wire, use only M5 (input) terminal.

To use the MPU (Magnetic Pidip) input, the number of teeth on the flywheel (the
number of pulses per revolution of the engine) must be configured

Minimum voltage 1,3Vac @ 3kHz
Maximum voltage 60Vac
Frequency range 1Hz¢ 10000Hz

Frequency measurement tolerance| + 0.2% of fulscale reading.

Flywheel teeth. 0 to 999.

Resolution. 1 rpm.

G2¢ AylLldzia F2NJ GKS YSIFymnNSYSyid 2F (KS Sy3aiayS &LISSR

Input type. Filtered for DC currents blocking (capacitively isolated).

Use the W inpufJM7) with internal noise filter by connecting pins 5 and 6 of the
connector together.

To use the W input, the RPM/W ratio must be configured.

Minimum voltage. Typical 2.5 Vac @ 3kHz.
Maximum voltage. 60 Vac.
RPM range. 1 to 5000.

Frequency measurement tolerance| + 0,2% of fulscale reading.

RPM/W ratio. 0 to 255.

Resolution. 1 rpm.

Analogue outputs 0land 02 (JR and JQ@Pnly for GC400x)

Type of output 2 galvanically insulated +10Vdc voltage outputs
They can be used for the AVR and engine speed analogue regulation.

Regulation range From-10Vdc to +10Vdc (the range can be reduced by parameters)
Resolution 16 bit (0,3mV/bit)

Minimum load impedance bmn 11X

Insulation rated voltage 3000 Vac Insulation for 60s

Insulation resistance pmnnnaK X pnnxRO

COM1- RS232 Communication interfaddA)

Type of interface 1 RS232 serial port standard TIA/EIA, not insulated on DB connector 9 poles ma
CANON

Electrical signals TX. RX, DTR, DSR, RTS, GND

Settings Baud rate selectable by parameter: 300, 600, 1200, 2400, 4800, 19200, 38400,

57600, 115200 bps
Parity:None*, Even, Odd Stop bit:1*,2
* Default Setting

Modbus RTU Slave Modem AT

Type of transmission )
* Default Setting
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COM2- RS485 Communication interfagdO)(Only GC31Blusand GC400x)

Type of interface 1 RS485 serial port standard TIA/EIA, with galvanic insulation.

Terminal resistor connectible by connecting to each other terminals 1 and 2 of J(
Electrical signals DATA+ (A), DATAB)
Settings Baud rate selectable by parameter: 300, 600, 1200, 2400, 4800F, 19200, 38400,

57600, 115200 bps
Parity:None*, Even, Odd
Stop bit:1*,2

* Default Setting

Type of transmission Modbus RTU Slave Modbus RTU Master (for connection to ECU CUMMINS)
* Default Setting

Insulation voltage 1000 \dc Insulation for 60s

Insulation resistance pmnnnaKX X pnnxRO

INFORMATIONYwisted pair shielded cable is recommended to achie
specification and optimisation of immunityoise.

USB 2.0 Communication interfa¢dB)

Type of interface M ! {.nHdn ASNRFE LRNI y2i AyadzZ !l §SRT

Function Mode Connection to PC HySBDriver
USB Connector type B.
Type of transmission Modbus RTU Slave

Maximum distance 3 m (9.84 ft).

CANO- CANBUS Communication interface EQQ)

Type of interface 1 CANBUS serial ports with galvanic insula¢i@AaNO0)
Canbus connection with protocol SAE J1939 and MTU for ECU engine control.
Terminal resistor connectible by connecting to each other terminals 4 and 5 of J(

Rated impedance MH N K
Insulation voltage 1000 Vac Insulation for 60s
Maximum distance. The maximum length of the communication bus wiring depends on the config

baud rate, cable capacitance, inductance, and shielding.
CAN bu®: maximum40m (133ft).

CAN1- CANBUS Communication interface PMCRIRYOnly and GC400x)

Type of interface 1 CANBUS serial ports with galvanic insulaf©AN1)

Canbus connection with protocMecc AltePMCBus for the communication with
other devices.

Terminal resistor connectible by connecting to each other terminals 1 and 2 of JH

Rated impedance MH N K
Insulation voltage 1000 Vac Insulation for 60s
Maximum distance. The maximum length of the communication bus wiring depends on the config

baud rate, cable capacitance, inductance, and shielding.
CAN bus 1: maximum 200 m (656 ft).
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Ethernet Communication interfac€JS) ©nly GC31Blusand GC400x

Type of interface 1 Ethernet interface 10/100Mbps fedluplex 10T/100Tx Auto
HP AuteMdix support

Compliant IEE802.3/802.3u (Fast ethernet)

Compliant ISO803/IEEE802.3 (10BASIE

Insulation voltage Functional Insulationl500 Vac Insulation for 60s.

Rated surge voltage. BbM Y+ OMOPHKpPAN >a0®

Reattime clock

Type RTC. Provides year, month, day, weekday, hours, minutes, seconds and 100th second
based on a 32.768 kHz quartz crystal.

Battery backup. Rechargeable.

Life span (operation without power | Approximatively3 months: depending on ambient temperature.
supply).

Battery field replacement. Field replacement of the battery is not allowed. In case of battery replacement pl
contact Mecc Alte.

Display

Type of display Transflective graphic monochrome LCD with backlight illumination with white led
Resolution 128 x 64

Pixel Size 0,48 x 0,48 mm

Visual area dimensions 70 x 39 mm

Environmental conditions

Operating temperature From-25°C to +60°C

From-25°C to +50°C (for GC3Mkand GC40@kwith internal battery)
Storage temperature From-30°C to +80°C

From-25°C to +50°C (for GC3™%and GC40@kwith internal battery)
Humidity IEC 60062-30

Db Damp Heat Cyclic 20/55°C @ 95% RH 48 Hours

IEC 60062-78

Cab Damp Heat steady state 40°C @ 93% RH 48 Hours
Operating altitude. Up to 2000 m (6561 ft).
Pollution degree. PD2.
Box
Material PC
Size 244(L) x 178(H) x 40(D) mm
Weight GC315 600g

GC318s  620g
GC315%  650g
GC400 650g
GC4007  750g
GC4002ns 6509
GC40@ansiLink 750

) IP55 with gasket for the front panel
Protection degree L
IP20 for the panel interior
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31 aSlIadzNBYSyld NBaztdziazy

Mains voltages and generator Lvrms
accuracyt0,5% F.S.
Current o
Mains frequencies and generator 0,1Hz £ 50ppm, 35ppm/C typical
Powers Min. 0,1 kW/kVA/kvar (depends on the C.T. ratio)
Power Factor 0,01
Energy 1 kWh/kvarh
Engine speed 1rpm
Oil pressure 0,1bar (below 10bar)
Coolant temperature 0,1°C 0,1°F
Fuel level 0,1%

321 RRAGAZ2Y T OKIL INYaGBININIIA (RASOBA ST 0 Dt w{ Kk 9
Protocol stack 3GPP Release 13

LTE Cat. M1 LTE-%:}

LTE CatNB-loT ﬂNB-IoT'
Band: B1/B2/B3/B4/B5/B8/B12/B13/B18/B17/B19/B20/B26/B2B%
*B39Supported only with LTE Category M1

GSMGPRS/EDGE
Band: 850/900/1800/1900Mhz

Radio Access Technology (RA

GPRS power class EDGE power class:
- EGSM900: 4 (2W) EGSM900: E2 (0.5W)
Transmitting power DCS1800: 1 (1W) DCS1800: E1 (0.4W)

LTE power class
CAT M1 and NBT: 3 (0.25W)

LTE CAML1: LTE NBoT:
Uplink up to 375kbps (Half duplex) Uplink up to 66kbps
Downlink up to 300kbps (Half duplex) Downlink up to 34kbps

Uplink up to 1Mbps (Full duplex)

Data Transmission Throughpu Downlink up 1Mbps (Full duplex)

EDGE Class GPRS
Uplink up to 236.8Kbps Uplink up to 85.6Kbps
Downlink up to 236.8Kbps Downlink up to 85.6Kbps
GPS GLONASS
1575.42 + 1.023Mhz 1597.52,1605.92Mhz
Global Navigation Satellite . .
System (GNSS) Galileo BeiDou
1575.42 + 2.046Mhz 1561.098 + 2.046Mhz

Receiver Typel6-channel C/A Code
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Sensitivity GNSS

Tracking: -167 dBm (GPS)157 dBm (GLONASS)
Reacquisition:157 dBm

Cold starts: -148 dBm

Standalone Time to First Fix (TTFF)
Cold start: <35s
Hot start:  <1s

Accuracy in open sky < 2.5m (CEP50)

Antenna RF (GSMI/LTE) 50 ohm nominal characteristic impedance

50 ohm nominal characteristic impedance

Antenna GNSS The plug of the Link device provides automatically the power supply required (Max
35mA@3,3Vdc).

3D Accelerometer:
Linear acceleration measurement range: +2 g/+4 g/+8 g/+16 g
Linear acceleration sensitivity
FS=+2g 1 mg/digit
FS=+4g 2 mg/digit
FS=48g 4 mg/digit
FS = +16g 12 mg/digit
3D Gyroscope:
Angular rate measurement range: +250/+500/+2000 dps
Angular rate sensitivity
FS = +250 dps 8.75 mdps/digit
FS = £500 dps 17.50 mdps/digit
FS = +2000 dps 70 mdps/digit

Inertial motion sensors
features

Lithium-lon internal rechargeable battery
Nominal Voltage: 3.7V
Nominal Capacity:1800mAh

Internal Battery optional Full charge requires approximately 12 hours

The battery life time depends on several factors, such as the environment temperature,
data sending frequency and the mobile network signal intensity. Minimum about 10h wit
data transmission interval of 3 min and good signal level; it is higher t#renergy saving

mode.
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ALyaildrttlrarzy
41 a2dzy G Ay 3

The device must be mounted permanently on an electrical panel or cabinet. The back of the device must be accessed
only through the use of keys or tools, and only by personnel authorized to perform maintenance operations. The device

must be mounted so as tmake it impossible to remove it without using toolBhe electric control panel has to
guarantee an adequate protection against bad weather.

The following clearances are required around the device to ensure sufficientesgifation:

1 Atleast80mm to both the right and left of the mounting cutout (kdirection) for ventilation.
1 Atleast 100 mm above and 100 mm below the mounting cutout (iryttieection) for ventilation.
1 Atleast80 mm behind the rear panel of the device (in thdirection).

The following figure shows the clearances for mounting the dexdodsminimum free spaceink color).

4.1.1 Fixing clamps

The device must be mounted usifayr fixing clamps from the accessory pack.

4.1.2 Gasketassembly

The supplied silicon gasket provides improved sealing between the device and the switchboard door. The gasket must
be fitted to the device before installing it into the control cabinet door. Take care to ensure the gasket is corredtly fitte
to the deviceto maintain the integrity of the seal.
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The gasket is shaped like a triangle. The base of the triangle must be inserted into the cavity of the device; t
edge of the triangle must engage with the control cabinet door.

@ INFORMATIONa gasket that has been used for a long period may have scratches or dirt on its surface al
have lost much of its dust and drip resistance. Change the gasket once a year or when scratches or dirt becor

4.1.3 Panelcut Dimensions

@ INFORMATIONhe material around the mounting cutout must provide sufficient strength to guarantee lastin
safe mounting of the device.

@ INFORMATIONOo achieve the degrees of protection declared, it must be ensured that deformation of the m
cannot occur due to the force of the mounting clips or operation of the device

The degrees of protection of the device can only be guaranteed if the following requirements are met:

he upper

nd could
ne visible

g and

aterial

1 Material thickness at the mounting cutout for a degree of protection IP65: 1 mm to 4 mm.
f t SNY¥AaaAxo0ftS RSOAFIGAZ2Y FNRY LI IFYyS 4G4 GKS Y2deydAy3
for the mounted device.
T tSNX¥AaaAoftS aAdzZNFIF OS NRdAzZZIKySaa | NBdzyR GKS asSFty X
1 The installation area is dry and free from contamination, such as dust or lubricant.
Cut out the door so that it has a groove with the dimensigh8(L) x 159(Hyhm.
4.1.4 Mounting the device
1 Place the panel on a clean and level surface with the display face pointing downward.
1 Check that the installation gasket of the panel is seated securely and runs all the way around the péerimeter
of the frame.
91 Create the correct sized opening required to install the panel, using the installation dimensions.
1 Insert the device into the panel cutout and verify that the unit fits correctly in the cutout.
1 Once the device is positioned, insert the nose of the fixing clamps into the slot on the sides of the|device.
1 Pull the fixing clamps backwards towards the back of the device.
1 Ensure that the gasket is properly positioned in the groove and against the panel.
9 Tighten the clamping screws until they contact the control cabinet door.
I Tighten the screws on all clamps, alternating from one side to the other until the front bezel is secure
against the mounting panel. Torque the screws to@2 Nm.
1 Over tightening of these screws may result in the clamp inserts or the housing breaking.
@ INFORMATIONJo not exceed the recommended tightening torque.
@ INFORMATIONhe mounting surface and the operating device may not become deformed because of the fixing
clamps or through the operation of the device
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Due to high voltages associated to the measurement circuits of the controller, all the conductive parts of the electrical
panel must necessarily be connected to the protective earth by means of permanent connections.

Installing an overcurrent protection device is required for each phase of the mains and generator voltage inputs. 1A
fuses can be conveniently used.

The conductor crossection of the protective earth of the electrical panel must be at least equal to the section of the
wires used for wiring the mains or generator voltage to the panel. In addition, it must comply with the limit value of the
overcurrentprotection used.

For CAT. Il applications, the maximum phts@eutral voltage allowed is 300Vac, while the phésghase voltage is
520Vac. Maximum voltage with respect to the protective earth is 300Vac.

For CAT.IV applications, the maximum phtseeutral voltage allowed is 345Vac, while the ph#sehase voltage is
600Vac. Maximum voltage with respect to the protective earth is 345Vac.

The device can operate in CAT.lll or CAT.IV only if the external current transformers (TA) guarantee a REINFORCED
(DOUBLE) insulation.

The device can operate in CAT.III or CAT.IV only if the supplfiveterminal of the device and the neutral terminal
of the generator are connected to the protective earth.

Terminal temperatures may reach up to 80 °C during operation.Use copper conductors
é rated for a minimum insulation temperature of 90 °C (e.g., 90 °C PVC insulated wirg

equivalent).

Using conductors with a lower temperature rating may result in insulation damage and
ATTENTION

hazard
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No.| NAME | DESCRIPTION CONNECTOR
1| JB |USB UsSB B
2| JD | Power supply 2 po!es x2.5mrScrew
terminal
3 JE | Auxiliary Outputs 4 pol_es x1.5mmScrew
terminal
4 JF | Currents Input ! pol_es x2.5mmScrew
terminal
5 JG | Generator Voltages 4 po!es x2.5mmScrew
terminal
6| JH |Mains Voltages 4 po!es x2.5mmScrew
terminal
7 N]| Remote control switches 6 pol_es x2.5mmScrew
terminal
8 JL | Engine commands 4 po!es x2.5mmScrew
terminal
9| JM |PickUp/W-Engine tools ! po!es x1.5mrAScrew
terminal
10| JN | Digital inputs 8 pol_es x1.5mrAScrew
terminal
11 o ECU Cabus J1939n0t available orGC315) 6 poles x2.5mrAScrew
12 RS485 Interface (not available GT31% terminal
13 JP | PCMBUS Interface for parallel functions (available only for GC400x) fefri)lliﬁZIXZ.SmrhScrew
14| JQ | ANALOGUE output for speed regulator (available only for GC400x) ?efn?]:?]ZIXZ.SmmScrew
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15| JR | ANALOGUE output for voltage regulator (available only for GC400x) ?efrtr)]li(relzlszmﬁScrew
16| JA |Interface RS23@nlyGC318\9 9 Poles Male Canon
Ethernet(not available orGC315, GC348¢ GC408"and
17| 35| Ccapppanssing RJ45
18| GPS | GNSS Receiver Antenar(k LTE 1 SMA female connector
GSM .
19 4G RF Antenna for GSMTE (only foLink LTE 1 SMA female connector

51 D/ oMmpEE LX Fyd GeéLis
The GC315x device can manage three types of plants:

1 SPMc Single Prime Moverit is a plant where the mains is not present; the generator is usually started
manually or from remote to supply the loads.

1 SSR; Single Stand Byt is the case of the emergency plant in which the electric mains status is monitored;
the genset is usually started automatically in case of anomalies on the mains and it is stopped when
anomalies stop.

1 DRIVE, only engine:the controller does not manage a generator set, but only an engine (motor pump or
other).

The selection is done through parameter P.0802
P.0802 = 0 SPM plants.

P.0802 = 1 SSB plants (default configuration)
P.0802 = 11 DRIVE plants

The digital outputs of the GC315x can be configured to activate/deactivate according to the type of plant selected.
AND/OR logics must be used, with the following states:

i ST.336: SPM system

1 ST.337: SSB system

I ST.346: DRIVE system
52 D/ nnnE LX I yd GeéLis
The GC400x device is able to manage ten different plant types:

1 SPMand MPM (Prime Mover) in these plants the public grid is not present; the gensets are normally
started manually (locally or remotely), to supply the loads.

SPM refers to plants composed of a single genset, MPM to plants consisting of several gensets (GC400x
provides all the required functions for the parallel between them).

1 SSBand MSB (Stand By)these plants work as emergency to the public grid; the gensets are normally
started automatically in case of anomalies on the grid and stopped when the anomalies cease. Parallel
with the grid is not allowed.
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SSB refers to plants consisting of a single genset (where GC400x directly manages the grid), MSB to plants
consisting of several gensets (an MC controller is required for the grid management, GC400x provides all
the required functions for parallel betweeagensets).

1 SSB+SSEAdMSB+MSTP (Stand By + Short Time Parallese plants are very similar to the previous
ones, where the gensets are normally started automatically in case of anomalies on the public grid, and
stopped when the anomalies cease. Transient parallel with the grid is allowed.

SSB+SSTP refers to plants composed of a single genset (where GC400x directly manages the grid, including
the functions required for the parallel with it). MSB+MSTP refers to plants composed of several gensets
(an MC controller is required for the grid mayjeament and synchronization with it, GC400x provides all

the other functions required for the parallel between generators and/or the grid).

1 SPtMand MPtM (Parallel to Mains)they are pure production plants in parallel to the public grid. The
gensets are normally started automatically only if the grid is permanently present and in tolerance; in case
of anomalies on the grid, the generators are disconnected from it (and fteridads), and eventually
stopped.

SPtM refers to plants composed of a single genset (where GC400x directly manages the grid, including the
functions necessary for the parallel with it). MPtM refers to plants composed of several gensets (an MC
controller is required to manage the grid anérgral circuit breakers, GC400x provides all the other
functions required for the parallel between gensets and/or the grid).

1 SPtM+SSBind MPtM+MSB (Parallel to Mains + Stand By): these are the most complete plants. The
gensets are always started. If the public grid is present and in tolerance, they produce energy in parallel
to it; otherwise, they supply the local loads.

SPtM+SSB refers to plants composed of a single genset (where GC400x directly manages the grid,
including the functions required for the parallel with it). MPtM+MSB refers to plants composed of several
gensets (an MC controller is required to manage thd grid general circuit breakers, GC400x provides

all the other functions required for the parallel between gensets and/or the grid).

The selection is made using parameter P.0802
9 P.0802 = 0 for SPM plants.

I P.0802 =1 for SSB plants.

1 P.0802 =2 for SSB + SSTP plants.

1 P.0802 = 3 for SPtM plants

1 P.0802 = 4 for SPtM + SSB plants.

1 P.0802 =5 for MPM plants.

1 P.0802 =6 for MSB plants.

1 P.0802 =7 for MSB + MSTP plants.
1 P.0802 = 8 for MPtM plants

1 P.0802 =9 for MPtM + MSB plants.

From version 2.11, GC400x allows to select the plant type using digital inputs. This function is useful in gensets prepared
for rental: the manufacturer can foresee different operating modes (all preconfigured) and select them using a selector
on the electical panel (better if protected with a keyThe final operator cannot change the selection made by the
manufacturer

To select the plant type with digital inputs:
1 Set parameter P.0802 with the value “Selected from digital input".
1 Configure one or more digital inputs with the following functions:
o DIF.2161Select the SPM plant.
o DIF.2162Select the SSB plant.
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0 DIF.21635elect the SSB + SSTP plant.
o0 DIF.2164Select the SPTM plant.
0 DIF.21655¢elect the SPTM + SSB plant.
o DIF.21665elect the MPM plant.
o DIF.2167Select the MSB plant.
o0 DIF.21685elect the MSB + MSTP plant.
o0 DIF.216%elect the MPTM plant.
o DIF.21765elect the MPTM + MSB plant.

If parameter P.0802 is set to "10", at least one of the inputs configured with the previous functions must always be
active. If there are no inputs configured with the previous functions, or if all the configured inputs are "inactive", after
five secondstte controller activates the anomaly 273 ("incoherent parameters"):

1 Itis activated as avarningif there is at least one configured input, and previously it has been activated
(so a valid plant has been selected, the controller continues to use it).

1 Itis activated as aalarm (shutdown}f, when the controller is switched on, no input is active or configured
(in this case there is no valid previous selection and the controller cannot select any plant).

If several inputs are active at the same time, the controller uses the one with the smaller "DIF" function.

To select a different plant, you must:
1 Stop the engine and wait for stopping.
1 Set the controller in OFF/RESET mode.
91 Activate the digital input related to the new plant type, and deactivate the one related to the old one.

The new plant is selected when. In the previous conditions, the status of the digital inputs is stable for one second.

If, following the selection of a new plant, it is necessary to carry out other actions, it is possible to configure &he digit
outputs of the controller to activate/deactivate depending on selected plant. The AND/OR logics must be used, with the
following states:

1 ST.336: SPM plant

ST.337: SSB plant

ST.338: SSB + SSTP plant
ST.339: SPTM plant
ST.340: SPTM + SSB plant
ST.341: MPM plant

ST.342: MSB plant

ST.343: MSB + MSTP plant
ST.344: MPTM plant
ST.345: MPTM + MSB plant

=A =4 =4 -4 -4 -4 A A

==

If you want to combine the selection of a plant with the loading of a specific alternative configuration, you can use the
AN dz- £ RAIAGEE AylLlziay asSid GKSY 4gAGK GKS FdzyOiAaAzya 5L
using the intenal states listed above.
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56 Cdzy O A2yt SINIK o6W 0

The connection to the functional earth JC is mandatory, to guarantee the proper operation of the device and compliance
with the EU Electromagnetic Compatibility Directive.

The connection is functional and not protective; the cresstion of the wire can therefore be smaller. Connect the

other end of the wire to a metal screw of the electrical panel (which must be grounded) nextd@dh¢o a grounding
line, using, in any case, the shortest cable possible.

57 55SA0S O6W50 4&dzLJLJX &

suppLy JD

-2 +BATTERY
1 GND

BATTERY

TheJDconnector is the supply connector: connect an uninterruptible power supply (usually the engine starter battery)
to the 1-GNDterminal (egative and to the2-+BATTterminal positive).

Thenegativeterminal 1-(GND)is the reference and the common return of the digital inputs, of the outputs and of the
current and voltage measurementi$.must be connected to the protective eartlilhe systems that require insulation
between the battery negative and the ground protection can be used but can generate operating problems and may
require particular care, as the use of insulation current transformers for the voltage measurements obh&iGenset.

Although the device is protected by a btiiltselfresetting fuse, it is recommended that you use a fuse for the protection
of the positive line2-+BATTof supply.

The device automatically recognizes when it is powered if the generator set battery nominal voltage is 12 or 24V for
managing the related logics and alarms. The recognition also takes place every time you switch @OFRIRESET

Note: connect the positive voltage only after the connections are all established. Befmenectingthe positive
voltage, open all the panel.

/_\ In order to respect the safety rules, an isolation of the supply from the public mains has to bg
guarantee in any case and must be lower than the one of a safety transformer compliant wit
norm IEC61558-6 or equivalent

ATTENTION

All the current supplied to thefour static outputs B and to the +D signall(z4) flows through
A the positive inputJD2 (+BATT). The declaredaxcurrent consumption does not include the loa
drawn by thesedigital DC outputsof the controller. These additional loads must be considere
ATTENTION | to ensure proper sizing of the protection fuse and the wiring cable cresstion

AN A
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58 5AAAGI T AyLdzia OoWbX Wabo

The controller is equipped with 8 configurable digital inputs.

In addition to the 8 JN inputs, if not used as measurement inputs, you can also use the JM ANALOGUE inputs as digital
inputs (refer to par. 5.11) and, with different methods, also terminat J&ignal +D, refer to pab.11.22).

You can also increase the number of digital inputs by adding two optional DITEL 16 modules connecteeBli& CAN

up to a total number of 32 additional digital inputs (see [3r.

In addition, therearanc @ A NI dzk £ ¢ Ay Llzia | @+ At o6fST 6KAOK INB yz2i
but they are obtained as a result of the logical combination of physical or virtual inputs, outputs, alarms or logical states
by means of proper programminga BoardPrg4. The virtual inputs can be configured as feature and can be used the

same way as the physical inputs; refer to pe8.3

5.8.1 JN¢ Digital inputs

=
CONFIGURABLE INPUT 1 NPUT1 z
CONFIGURABLE INPUT -2 INPUT 2 F3~)
o)
2
. CONFIGURABLE INPUT -3 INPUT 3 S N
'|= CONFIGURABLE INPUT -4 INPUT 4 :'\
CONFIGURABLE INPUT -5 INPUT 5
CONFIGURABLE INPUT -6 INPUTE 3 ?
CONFIGURABLE INPUT -7 INPUTT 5 §
S
CONFIGURABLE INPUT -8 INPUT 8 é §
&

The device has 8 digital inputs, which can be activated by connecting them to GND. When left floating, the input brings
itself to +Vbatt. Avoid situations where intermediate or undefined voltage levels can occur.

The same command signal of an input can be shared by several different devices (for instance one signal that goes to
two GC315). In this case it is recommended to separate the inputs with diodes, as shown in the figure below. This is
to prevent the false ativation of the input when one of the devices is being turned off.

GCxxx GCxxx
JN-x JN-x
e
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By default, the functions of the JN inputs on the controller GC315x are the following:

Terminal Function

IN1 DIF423%dal EAYdzy 022t yi GSYLISNI (dzNB¢
IN2 DIF422kcda Ay AYdzY 2Af LINBaadzNBé

IN3 DIF.000C;G b 2 G dza SRé¢

IN4 DIF.4004£ G DSYSNA O Ay G SNI 201 ¢

IN5 DIF.4004£4 DSY SNR O Ay SNI 201 ¢

ING DIF.400a DSY SNR O 6 Ny Ay3é

IN7 DIF421xa[ 26 TFdz8t f S@Sft ¢

IN8 DIF250ra DSy aSi 2LISNI A2y AYKAOAGE

By default, the functions of the JN inputs on the controller GC400x are the following:

Terminal Function

IN1 DIF.300ka D/ . OANXDdzA G o NBIF 1SN adl idzaé
IN2 DIF27026a 9yl 6t S f 21 R FdzyOliAzyé

IN3 DIF.000C;G b 2 G dza SRé¢

IN4 DIF.000C;G b 2 G dza SRé¢

IN5 DIF423x 6 al EAYdzZYy O22fl yi GSYLISNI GdNB ¢
ING DIF422icdaAyAYdzy 2Af LINB&&adNBé

IN7 DIF421Z 6 aA Yy AYdzy Fdz5t € S@St ¢

IN8 DIF.250r4a DSy aSi 2LISNI A2y AYKAOAGE

5.8.2 Virtual digital inputs

In addition to the 8 digital physical inputs and the 32 of the DITEL module, the controller also operates 16 virtual digital
inputs. The same are operated by the controller just as if they were physical inputs (with no limitation), but the status
of the vrtual inputs is not acquired from the hardware, but it is determined through the software. In fact, every digital
input can have an AND/OR logic associated, which determines its status ($£6.par.

A practical example of use. Suppose you want to activate a warning if the mains voltage exceeds the tolerance
thresholds. Let us use the virtual digital input #1 (as example).

1 Using the BoardPrg4 software we associate an AND/OR logic configured as AND to the #1 virtual digital
input, with the following list of conditions:

o {¢dncn o6a{iliGdza 2F GKS D/ . ¢£0
o {¢dnmT O0dGalAya 2dzi 2F G2t SNIXyOS 2N I 6aSyiéoc

1 The virtual digital input will therefore be active when the GCB is closed and the mains is out of tolerance.
T [SG dza aSd GKS 5LConnanm FdzyOiA2y O0aDSYSNRO 41 NYAy
1 Let us set the desired delay (for example 0.5 s) within the P.2152 parameter.
T [ Si dza asSdi GKS FEFNY YSaal3asS o0F2N SEFYLXS aYlFAya
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5.8.3 Configuration of the digital inputs

@ RSTrdzf X Fftf GKS RAIAGIE AyLdzia INBE O2yaAiRbedpB& ol O
2F GKS O2yiNRBftftSNIT (KS&@ NS O2yaARSNBR dayz2i M@isidSé &K
aarasS 2F GKS AyLdzi OFy 0SS NBOSNESR ¢gAUGK NBALISOG G2 GKS
input configuration page on BoardPrg4lhe box is only visible if the function selected is other than DIF.Q000
G! ydzaSR¢ @

You can also reverse the logic state (still individually for each input), by operating directly on the controller, using the
parameters P.2000 (for inputs 1...8 found on the controller), P.2100 (for the ANALOGUE inputs when the same are used
as digital), 200 and P.2250 for the 32 optional inputs of the two DITEL expansions.

Said parameters have a bit for each input:

¢ ! oAG &asda G2 TSN YSIiya GKFEG GKS NBfIGSR AyLizi A
the controller.

¢ ! oAG aSdi G2 2yS YSrya (KFd GKS NBflFGSR AyLldzi Aa
AyLidzi G2 3INBdzyR gAff OKIy3aS G2 ay20 | OGAGSE (GKS

As default, all the bits are set to 0.

Each input (both physical and virtual) has three parameters associated:
1 One parameter which configures its function (P.2001 for input 1).
1 One parameter which configures any delay (P.2002 for input 1).
1 One parameter allows to define a text message to display. (P.2003 for input 1).

All inputs, whether they are physical or virtual inputs, are managed the same way.

The parameters which configure the delay and the message for an input are used by the controller only for certain
features of the inputs. The table below shows when they are used.

NOTE: in BoardPrg4 the boxes for the delay and for the message are always displayed, even if they are not used by
the controller.

The identification codes of the inputs' functions starting with 3xxx concern operating states, those that start with 4xxx
trigger alarms (interlocks, deactivations, warnings).

Function of o
the xx input Name Delay | Message |Description
DIF.0000 |Not used. Input not used.

It only acts in MAN and in TEST, used to control the manual clo

the GCB circuit breaker. If there is no input with the function

S5LComnnux Al FOGa a ai233tS$S
hen the same is closed and vice versa.

DIF.1001 |GCB close command.

It only acts in MAN and in TEST, used to control the manual clof

DIF.1002 (GCB open command. the GCB circuit breaker.

It indicates to the controller that the circuit breaker will be
DIF.1003 |Only GC400xGCB commanded externally. temporarily controlled by external logics: the controller will
acknowledge the situation without activating fault.

It is used when GCB is controlled by external devices: the exterr,
DIF.1004 [Only GC400xGCB commanded externally. device activates this input if it needs the controller to do the
AeYOKNRBYATFGAZ2Y |yR (2 &adzJJ ¢

Only acts in MAN and in TEST, used to control the manual closl
the MCB breaker. If there is no input configured with the functior]
DIF.1031 [MCB close command. DIF.1032, this input works in reality as toggle: it commands the
closure of the breaker when the same is open and commadhd
opening when the same is closed.

AN A
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DIF.1032

MCB open command.

Only acts in MAN and in TEST, used to control the manual open
the MCB breaker.

DIF.1033

Only GC400xMCB commanded externally.

It indicates to the controller that the circuit breaker will be
temporarily controlled by external logics: the controller will
acknowledge the situation without activating fault.

DIF.1034

Only GC400xMCB commanded externally.

It is used when MCB is controlled by external devices: the exter
device activates this input if it needs the controller to do the
AeYOKNRYATFGAZ2Y |yR (2 &adzJLJX ¢

DIF.2001

IAlarms reset command.

When the inputbecomesactive, the controller executes a reset of
anomalies. That is equivalent to change the controller mode to (
RESET and back again to the working mode.

DIF.2002

(GC400x and from version 1.44 of GC315x)
IAlarms acknowledgement command.

When the inputbecomesactive, the controller carries out an
acknowledgement of all faults and silence the acoustic horn. Thi
operation is equivalent to press the ACK key on the controller

DIF.2029

(GC400x and from version 1.44 of GC315x)
Request for the test mode without load
(impulse).

When the inputbecomesactive with the controller in AUTO, the
controller carries out a test start of the engimgthout loadfor the
time configured in P.0420. If the input activates again during the,
it immediately stops.

DIF.2030

(GC400x and from version 1.44 of GC315x)
Request for the test mode with load (impulse),

When the inputbecomesactive with the controller in AUTO, the
controller carries out a test start of the engimgth loadfor the time
configured in P.0420. If the input activates again during the test,
immediately stops.

DIF.2031

Request for TEST mode.

If the input is active, the controller status changes from AUTO tg
ITEST (controller should be at rest in AUTO mode). When it bec
inactive, the status changes back to AUTO.

DIF.2032

Request for REMOTE START.

Yes

If the input is active, the controller status changes from AUTO tg
REMOTE START (controller should be at rest in AUTO mode).
becomes inactive, the status changes back to AUTO.

DIF.2033

Manual start request.

eKSy GKS AyLdzi Aa abFOdAgldsSR
makes a start attempt (only one) the same way an automatic stg
performed, i.e., it controls the starter motor until starting is
laccomplished or failed.

DIF.2034

Manual arrest command.

When the input is activated (in MAN mode) the controller stops {
engine. This is equivalent to pressing the STOP button.

DIF.2061

Low speed request.

e KSYy GKA& AyLidzi Aa al OGA@Ses
frequency and minimum voltage protections of the generator,
because it assumes that the engine is running at a speed lower
the usual. The controller also prevents the GCB closing. Icatte o
certain CANBUS engines, the controller also controls the reduce
rotational speed of the engine.

DIF.2062

Engine protections override.

e KSy GKS AyLlzi Aa al OGA@Sésxr |
normally act as interlock, discharge or deactivation elements,
become mere warnings

DIF.2063

Complete protections override.

IWhen the input is activated, all the protections (except for few),
\which involve interlocks or deactivations, become warnings.

DIF.2064

(GC400x and from version 1.44 of GC315x)
Genset protections override.

e KSy GKS AyLizi Aa al OGA@Sésx |
normally act as interlock, discharge or deactivation elements,
become mere warnings.

DIF.2071

Inhibit DPF regeneration.

When the input is "active", the controller "prevents" the
regeneration of the particulate filter to the engine ECU. See par.
8.6.4.12

DIF.2072

Force DPF regeneration.

When the input is "active", the controller requires the regeneratid
of the particulate filter to the engine ECU. See 8a6.4.12

DIF.2073

Consent for DPF regeneration.

If this input exists, the controller authorizes the regeneration of tl
particulate filter only when the input is active. If it does not exist,
controller authorizes regeneration when GCB is open.

AN
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DIF.2091

Only GC400xSelect DROOP mode for AVR.

\When the input is active, the controller activates the DRC
mode for the control of the round and voltage regulators

DIF.2092

Only GC400xSecond power setpoint.

e KSYy GKS AyLlzi Aa al OGA@Séx
ith the mains is represented by parameter P.0902 instead of
P.0884.

DIF.2093

Only GC400xSelect imporexport mode.

e KSy GKS AyLdzi Aa al OdA@gSes
mode during the parallel with the mains, whatever is the mode
configured in P.0880.

DIF.2094

Only GC400xSelect DROOP mode.

e KSy GKS AylLdzi Aa al OGA@Ses
for the control of AVR and voltage.

DIF.2095

Only GC400xt disables the kW control.

e KSy GKS AyLdzi Aa al OdA@gSes
the management of the active and reactive power.

DIF.2096

Only GC400xGenset transfer.

e KSYy GKS AyLlzi Aa al OGA@Séx
mains to genset and then opens the MCB.

DIF.2099

Only GC400x_ocal BASE LOAD.

e KSy GKS AyLlzi Aa al OGA@Ses
the parameter P.0880 is set as SYSTEM BASE LOAD.

DIF.2121

Only GC400xSelect the master genset.

' 48R AY Gf2FR YIYyIBSYSydéo {

DIF.2151

Select configuration 1.

When theinput becomesactive", parameters of alternative
configuration set 1 are copied in the working configuration.

DIF.2152

Select configuration 2.

When theinput becomesactive", parameters of alternative
configuration set 2 are copied in the working configuration.

DIF.2153

Select configuration 3.

When theinput becomesactive", parameters of alternative
configuration set 3 are copied in the working configuration.

DIF.2154

Select configuration 4.

When theinput becomes'active", parameters of alternative
configuration set 4 are copied in the working configuration.

DIF.2181

Only GC400dmmediate supply.

It is used in plants composed by more gensets: if the input is act
the switch of the load between mains and gensets is carried out
the closing of the first circuit breaker GCB.

DIF.2211

Only GC400xEnable Load Sharing.

It is used if the sharing of the active power is managed by an ex
device: the controller uses the signal coming from this device on
the input is active.

DIF.2241

(GC400x and from version 1.44 of GC315x)

Fuel Pump in MAMDFF mode.

e KSy GKS AyLdzi A& | OGAGSE (K
hCCé o

DIF.2242

(GC400x and from version 1.44 of GC3EFuel

Pump in MANON mode.

e KSy GKS AylLdzi Aa FOGAGS:E (K
hbeé¢od

DIF.2243

(GC400x and from version 1.44 of GC315x)

Fuel Pump in AUTO mode.

When the input is active, the fuel pump mode is forced in
G! dzi2YlF GAOE @

DIF.2271

OFF by remote control.

IWhen this input is active, the operation mode of the controller is
forced into OFfRESET and you cannot use the buttons on the p4
to change it9.INOTE: when this input is deactivated, if there are
inputs configured with the functions DIF.2272 and DIF.2273, the
operation mode returns to what it was prior to the activation of th
input

DIF.2272

MAN by remote control:

When this input is active, the operation mode of the controller is
forced into MAN and you cannot use the buttons on the panel to|
change it.
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DIF.2273

IAUTO by remote control.

When this input is active, the operation mode of the controller is
forced into AUTO and you cannot use the buttons on the panel t
change it.

Only GC400xSelect no power reserve for the

Lid Aa dzaSR Ay GKS &t 28R YIyl

DIF.2330 load function.
Only GC400xSelect power reserve #1 for the LG A& dzAaSR Ay (GKS af 28R YI yl
DIF.2331 .
load function.
Only GC400xSelect power reserve #2 for the Li A& dzaSR Ay (GKS af2[8R Yl ylI
DIF.2332 .
load function.
Only GC400xSelect power reserve #3 for the LG A& dzaSR Ay (KS af2[8R Yl Yyl
DIF.2333 )
load function.
|Activating the input increases the engine speed (only in the case
DIF.2361 |Only GC315xncrease speed CANBUS engines, equipped with speed control) The parameter
P.0712 defines the speed increase rate.
IActivating the input reduces the engine speed (only in the case
DIF.2362 [Only GC315xReduce speed CANBUS engines, equipped with speed control) The parameter

P.0712 defines the speed reduction rate.

DIF.2501

Genset operation inhibit.

e KSYy GKS AyLlzi Aa al OGA@Séx
AYKAOAGSR® C2NJ iKA&a TFdzyOlAzy
I NB y2i dz&ASRZ 6KIGSOSNI 6KSAN
not influenced by this function

Ly Fdzi2Yl GAO Y2RSS 6KSy (KAA

DIF.2502 |[Inhibition to taking of load (and possibly MCB is forced to close).

DIF.2503 |MCB closure inhibition Ly btdzi2Yl UAO Y2RS2 6KSy UKA4
open (even if the mains is present and the generator is stopped

DIF.281 [2511-Front panel lock When tre input is "active," many of the button commands are

disabled.

DIF.282 [2512Remote commands lock When tre input is "active," commands received through the
communication ports are disabled.
DIF.283 [2513Front panel/remote commands lock IWhen the input is "active," both button commands and those
received through the communication ports are disabled.
DIF.2701 [Enable REMOTE START request. LT UKAa FTdzyOuAzy Ad RSTAYSR
inhibited if the input is not active.
DIF.2702 |Only GC400xEnable load function. LG A& dzaSR Ay (GKS af28R YI yl
If the inputis not active the management of the load thresholds
DIF.2703 |[Enable the load thresholds. (described in parl1.4) is disabled.
. . e KSy GKA& AylLdzi Aa al OGA@Seé
DIF.2704 [Disable the protections on the 4th current. used for differential protection) is disabled.
. . e KSYy GKA& AyLlLidzi Aa al OGA@EHGS
DIF.2705 Disable the protections on the ANALOGUE measures having bit 13 ON in the third configuration parameter
measures. 8 .
par.5.11.3do not trigger the relevant protections.
(GC400x and from version 1.44 of GC315x) If this input is not active, the commands sent by the Modbus
DIF.2706 Enable the serial ports commands registersHOLDING REGISTER 101 and 102 are not accepted.
- LT GKA& AylLdzi SEA&GA odzi AdGQ
DIF.2708 [O"lY GCAO®ENable the restrictive thresholds P.0922 and P.0924 for the parallel with the mains are disabled.
OamMEéL F2NI ttwo
document[8].
) In case of a request for automatic start, the controller activates i
(GC400x and from version 1.44 of GC315x) internal sequence for the engine start, but it does not activate arf
DIF.2709 S e . J
IAllow start. real command until this input (if it exists) activates (for example i
useful to manage the preentilation).
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DIF.2710

Only GC400xEnable the acquisition of the
setpoint for the BASE LOAD from ANALOGUJ
input.

If this input exists and it is active, the power setpoint for the parg

ith the mains is acquired by an ANALOGUE input properly
configured. If it exists and it is not active, the setpoint is the
parameter P.0884.

DIF.2711

Only GC400xEnable the acquisition of the spe
from ANALOGUE input.

If this input exists and it is active, the speed setpoint is acquired
an ANALOGUE input properly configured. If it exists and it is not
active, the setpoint is the parameter P.0840.

If this input exists and is not active, the function which disables t|

DIF.2712 [Only GC400xEnables the function 27T. generator and interface protections 27 for low mains voltage is
disabled.
) LT GKA& AylLidzi SEA&aGa odzi AGQ
DIF.2713 |Only GC400xEnable protection 27Q (PPR). GAGK GKS YIAYa GuT!f 5 vé Aa
LT GKA& AyLdzi SEA&adGa FyR AGQ
DIF.2714 f(r):I)(JSn%42gfr?:t;;ggF?i?:rlsltAlcl)\lnAifcgr(];eUE i DROOP is acquired by an ANALOGUE input properly configure
quency SErala YR AGQa y2i( FOGA@SS

DIF.2715

Only GC400xEnable the load function in DRO(
mode.

If this input exists and it is active, the load function works on the
controllers in DROOP instead of in ISOCHRONOUS.

DIF.2716

Only GC400xEnable the load function in BASE
LOAD mode.

If this input exists and it is active, the load function works on the
controllers in SYSTEM BASE LOAD instead of in ISOCHRONO

DIF.2723

Only GC400x. Enables the limitation of the aci
power setpoint for high grid voltage

It is combined with the function which, in parallel with the mains,
reduces the active power supplied if the mains voltage rises abo
configured threshold. If there is no input configured with this cod
the power reduction is always enabled. If thesean input configure|
\with this code, the power reduction is enabled if the input is actiy

DIF.3001

GCB breaker status.

Yes

It is used to detect the actual status of the KM/MCB circuit break
In case of discordance between status and command, a signalli
outline it.

DIF.3002

MCB breaker status.

Yes

It is used to detect the actual status of the KM/MCB circuit break
In case of discordance between status and command, a signalli
outline it. Warning can be also issued in this case or, even, depe
on the configuration, the genset can be sttin case of MCB
closure failure. It is also used to detect the status of the circuit
breaker when it is commanded by external devices.

DIF.3003

Only GC400xMGCB status.

It acquires the status of the general circuit breaker that connectg
gensets parallel bars to the load (and to the mains). It acknowle
(KS adliddaAa 2F LI NIEtSt gAGK
Fdzy OGiA2yé AF (KS 2 Redts.} NB  y 1

DIF.3004

Only GC400xOther gensets GCB status.

Use this input if the genset has to work in parallel with other gen
managed byron-Mecc Altecontrollers. It indicates to DST4602 th
at least another genset has its own GCB closed.

DIF.3005

Only GC400xNECB (Neutral Earth Circuit
Breaker) status.

It acquires the circuit breaker status for the genset neutral earth||

DIF.3101

External mains sensor.

e KSy GKS AyLidzi A& &l OGAGSE
f

i2ft SNI yOSé¢ o

DIF.3102

Only GC400xNo voltage on the parallel bars.

It is used in parallel plants, where the controller cannot directly
measure the voltage on the parallel bars. The active input indica
that there is not voltage on the bars.

DIF.3103

Only GC400xExternal protections for the paral
with the mains.

Connect to this input the external device that manages the paral
protection with the mains. The input must be active when there i
protection.

DIF.3201

Generic status (page 1).

Yes

LT GKA& AyLlzi A& al OGA@Ses
the related text parameter on page S.08 of the display.

DIF.3202

Important generic status (page 1).

Yes

LF (KAA AylLlzi Aa aFOdA@Ses i
related parameters associated to the input on page S.08, which
displayed immediately
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. LF GKS NBtFIGSR AyLldzi A& al Ol
DIF.3203 Generic status (page 2). Yes defined by the related text parameter on page S.09 of the displal
LT GKA& AyLdzi Aa al OGA@Ses
DIF.3204 |Important generic status (page 2). Yes [related parameters associated to the input on page S.09, which
displayed immediately
. LF GKS NBtFIGSR AyLldzi A& al Ol
DIF.3205 Generic status (page 3). Yes defined by the related text parameter on page S.10 of the displal
LT GKA& AyLdzi Aa al OGA@Ses
DIF.3206 [Important generic status (page 3). Yes [related parameters associated to the input on page S.10, which
displayed immediately
DIF.3301 [Fuel level for pump start. LT GKS AyLlzi Aa al OGA@SHINIKS
DIF.3302 [Fuel level for pump stop. LT GKS AyLlLlzi Aa al OGADBSA41NIKS
DIF.3311 |Level for starting AdBlue pump Seell.ll
DIF.3312 |Level for stopping AdBlue pump Seell.ll
) ) LT GKS AyLlzi Aa al OGA@Sez |
DIF.4001 |Generic warning. Yes Yes byS asSi o8 YShya (KS NBfFGSR
DIF.4002 [Only GC400xGeneric unload. Yes ves |-F UKS Aylyzi Aa al OUA@SEZ |y
the one set in the parameters associated to the input.
DIF.4003 (Generic deactivation. Yes ves [T UKS Ayluzi Ad ab OuA@Sex t
message shown is the one set by means of the related paramet
L¥ GKS AyLdzi A& a4l OGA@SEsr Ly
DIF.4004 |Generic interlock. Yes Yes pAda UKS 2yS asu o6& YStkya uKS
LT GKS AyLlzi Aa al OGA@Sez |y
. . means P.0216 is elapsed from the engine running detection. Th
DIF.4011 |Warning (after oil delay). Yes Yes YSaal3S aKzey Aa GKS 2yS asd
parameter.
e KSy GKS AyLlzi Aa al OGA@Ses
DIF.4012 [Only GC400xUnload (after oil delay) Yes Yes |passed as configured in P.0216, an unload is activated: the text
displayed is the one set in the parameters related to the input.
e KSYy GKS AyLdzi Aa al OGA@Seés
parameter from engine start has elapsed, a deactivation comma
DIF.4013 [Deactivation (after oil delay). Yes Yes [issued: the message shown is the one set by means of the relat
LI N} YSGSNE® LT GKS &2 JS hihsRsS ¢
enabled, a warning is issued, instead of a deactivation
LT GKS AylLlzi Aa alOGA@SEsT |y
means P.0216 is elapsed from the engine running detection. Th
. YSaalr3asS akz2eéy A& GKS 2yS &S
DIF.4014 Alarm (after oil delay). Yes Yes parameter. If the DIF.20626 h S NNA RS Sy 3 A #is
DIF.2063¢ / 2 YLX SGS t N2 SOilA2Yya hoO
arning is issued instead of an interlock. See pars
If the input is "active" and the output command for the function @
DIF.4021 |Warning (if GCB is closed). Yes Yes [is active, a warning is issued. The message shown is the one sg
means the related text parameter.
LT GKS Ayldzi FyR G4KS D/. 0O2Y
DIF.4022 |Only GC400xUnload (if GCB is closed) Yes Yes |activated: the text displayed it the one set in the parameters reld
to the input.
LT GKS AyLlLldzi FyR GKS D/. O2Y
DIF.4023 |Deactivation (if GCB is closed). Yes Yes |activated: the text displayed it the one set in the parameters reld
to the input.
If the input is "active" and the command for the GCB is also acti
DIF.4024 |Interlock (if GCB is closed). Yes Yes [interlock is activated. The message shown is the one set by meg
the related parameters.
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LT GKS AyLlzi Aa al OGA@Sé | yR
DIF.4031 |Warning (if FUEL is enabled). Yes Yes |is active (JL_03), a warning is issued. The message shown is th
2S04 o0& YShya (GKS NBfIFGiSR ai$s
LT GKS AyLlzi Aa al OGA@Sé | yR
DIF.4032 |Only GC400xUnload (if FUEL is enabled) Yes Yes |is active (JL_03), an unload is issued. The message shown is th
aSi o0& YShkya GKS NBtlFGESR aid$
LT GKS AyLllzi Aa al OGABSe | yR
DIF.4033 |Deactivation (if FUEL is enabled). Yes Yes |is also active (JL_03), a deactivation command is issued: the mé
shown is the one set by means of the related parameters.
LT GKS AyLllzi Aa al OGA@dSe | yR
DIF.4034 |Interlock (if FUEL is enabled). Yes Yes [is active (JL_03), an alarm (block) is issued. The message show
2yS aSit o6& YSIya GKS NBfIl SR
LT GKS AyLllzi Aa al OGABSe | yR
DIF.4041 |Warning (if GAS is enabled). Yes Yes |[DOF.10044 DI & @+t @S¢ Aa taz2 O
message shown is the one set by means of the related paramet
LT GKS AyLlzi Aa al OGA@Sée | yR
DIF.4042 |Only GC400xUnload (If GAS is enabled) Yes Yes |[DOF.10044 DI & @+t @S¢ Aa taz2 O
message shown is the one set by means of the related paramet
LT GKS AyLldzi Aa al OGA@Sée | yR
DIF.4043 |Deactivation (if GAS is enabled). Yes Yes |[DOF.10044 DI & @+t @S¢ A& taz2 O
message shown is the one set by means of the related paramet
LT GKS AyLldzi Aa al OGA@Sée | yR
DIF.4044 |Interlock (if GAS is enabled). Yes Yes |DOF.1004a Dl & @It @S¢ Ara Ffaz2 | O
message shown is the one set by means of the related paramet
LT GKS AyLlzi Aa al OGA@Sez |
DIF.4051 |Warning (the fuel pump is turned off) Yes Yes RyS aSidi o0& YSiya GKS NBfIl GSR
GKS Fdz8t Ldzyld Fa t2y3 +Fa GKA
. LT GKS AyLlLlzi Aa al OliABSeés |y
DIF.4052 Oof’f‘)'y GC400nload (the fuel pumpistumed | yeg | ves bys aSi 0@ YShya GKS NB I aSR
GKS Fdz8t Lizyld a t2y3 | i KA
(GC400x and from version 1.44 of GC315x) LT GKS Aylddzi A& daFOUA@GSEZ |
DIF.4053 o ) Yes Yes [UKS 2yS asSiu o6é& YSlya UKS Nt |
Deactivation (the fuel pump is turned off) bft201a GKS FdSt Lidzyld a4 t2y3
(GC400x and from version 1.44 of GC315x) L¥ GKS Aylidzu Aa al OuAr@Se by
DIF.4054 . Yes Yes [iKS 2yS aSi o6& YSlIya uKS NS f |
Interlock (the fuel pump is turned off) bf201a GKS FdSt LizyLd | & 2y 3
e KSYy GKS AyLldzi Aa al OGA@BSeés |
DIF 4062 [ONYy GC400x Yes Yes Fdzy OiiaAz2y aSy3aayS LINRGSOiGlAZ2YaA
’ Unload (subject to OVERRIDE) issued. The text displayed is the one set in the parameters relats
the input.
IWhen the input is active, a deactivation is usually activated. If th
(GC400x and from version 1.44 of GC315x) Fdzy OGiAz2y aSy3IaysS LINRGSOGAZ2YA
DIF.4063 o . Yes Yes | . . .
Deactivation (subject to OVERRIDE) issued. The text displayed is the one set in the parameters relats
the input.
L¥ GKS AyLdzi A& al OGA@SEr y2
DIF.4064 |Alarm (subject to OVERRIDE). Yes ves [AZ2OSNNARS SYy3IAysS LINPUSOUAZYaE
issued. The message shown is the one set by means of the rela|
parameters.
LT GKS AyLlLlzi Aa al QGA@Ses |y
DIF.4211 [Minimum fuel level Yes (languagedependant) is activated. This function can be also use
GKS acCdzSt Lidzyld YM¥D.3SYSyié 6
LT GKS AylLdzi Aa alF OGA@Ses | -
DIF.4212 |Low fuel level Yes RSLISYRIYyGo A& FOGAGEGISRD ¢KA
LJdzYLJ YI yIF3SYqyhée 6aSS LI N®
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LT GKS AyLlzi Aa al OGA@Sésr | -
DIF.4213 [High fuel level Yes RSLISYRFyGo Aa FOGAGBEGSRD ¢KA
LJdzYLJ YI yIF38SY3qyhé 6aSS LI N®
e KSy GKS AyLdzi Aa al OdA@gSes
DIF.4221 [Minimum oil pressure Yes parameter from engine start has elapsed, a fixed description
(languagedependant) interlock is activated.
e KSYy GKS AyLlzi Aa al OGA@Séx
DIF.4222 [Low oil pressure Yes parameter from engine start has elapsed, a fixed description
(languagedependant) warning is activated.
e KSYy GKS AyLlzi Aa al OGA@Séx
DIF.4231 [High coolant temperature Yes parameter from engine start has elapsed, a fixed description
(languagedependant) warning is activated.
e KSy GKS AyLlzi Aa al OGA@Séx
DIF.4232 [Maximum coolant temperature Yes parameter from engine start has elapsed, a fixed description
(languagedependant) warning is activated.
b2NYIffes GKS GONRLILISRE O2yil
DIF.4241 |Overload. Yes 02y ySOGSR (2 G(GKA&A Ayldzio LF
fixed description (languagéependant) is activated.
DIF.4251 [Overspeed Yes L¥ UKS AYquzu_ Ad Gl OUA@SEE |y
(languagedependant) is activated.
DIF.4261 |Only GC400xAuto-production line Yes L¥ O0Ks AyLlydz Ad abO0A@gSez 0K
mains and it stops the genset.
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59 5AIAGIE 2dziLdzia oW I WLXZ W90

By default, the controller has 8 digital internal relay outputs on connectors JL, Jl and JE. It is possible to add two
modules DITEL 16 IN, each managing up to two relay modules DITEL 8 OUT, for a total of 32 additional outputs other
than the one includedh the controller.

5.9.1 Engine commands (JL)

JL ENGINE COMMANDS
Max3A/30V

i

COMMON PLUS

START

_/
FUEL SOL.
4 D+

3

~
|

o ]

EMERGENCY
STOP

30
START

s

BATTERY

Basic diagram for switching off when-daergizing

The JL connector is configured by default for connecting the starter motSTARY, fuel solenoid valveHUEL
SOLENOIPalthough not configured by default, there is also an output for energizing/controlling the operation of the
battery recharge alternator+D). Unless used to configure the engine (for example engines withBLAY, the two
outputs can be reconfigured from parameter for other purposes and also terminal +D may be used as digital input or
additional voltage measurement input.

The status of the START and FUEL outputs is displayed on page S.13 (0= output inactive, 1= output active).

The standard functions of the JL outputs configured by default are the following:

Terminal Function

Ji-1 DOF.100% 64/ 2YYlFI YR F2NJ Sy3aay$S ai
J1:3 DOF.100% 4 CdzSt @I t @S¢

In detail:

5.9.1.1 JL-2 COMMON PLUS Common positive

Common positive input for the START and FUEL outputs. It must be connected to the starter battery and must be fuse
protected, with a capacity suitable for the current to be delivered, through a contact of the emergency button, i.e., this
connection must benterrupted when the emergency button is pressed (NOTE: this does not apply to systems with
arrest while energized). Several emergency buttons may be used by series connecting them to each other.
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If no voltage is present (i.e., when pressing the emergency button) in the operating modes (MAN, AUTO, TEST, etc.)
the device causes the A048 emergency stop blockage.

You cannot configure the controller to disable the emergency stop blockage.

The voltage to the J2 terminal is measured to the purpose of managing the relevant alarm and is displayed on page
S.15, under entry ENS

Caution: do not use the terminal as commoegativefor the two relay outputs. Within the outputs there are damper
diodes for opening over voltages that would be conducted and immediately damaged.

5.9.1.2 JL-1 START Command for the engine starter motor

Positive relay output, with maximum capacity of 3A @30VDC. Integrated internal diode for damping opening
overvoltage. This terminal shows the battery voltage present on connec@yralthough one is already present inside,
with particularly inductive lods (remote control switches, electromagnets, etc.) it is recommended to use a damper
diode for opening over voltages.

/L dziA2yY F2N OdzZNNBydGa 020S GKS y2YAylLt @FfdzSz AGQa NB

The controller activates this command when motor start is required and deactivates it automatically witFd9Q03
from the instant when it recognizes the motor started state.

If this command is not necessary (for example with BAN interface engines), the output can be configured for other
purposes by means of the parameter P.3005.

5.9.1.3 JL-3 FUEL SOLENOID Fuel solenoid command

Positive relay output, with a capacity of 3A @30VDC. Integrated internal diode for damping opening overvoltage. This
terminal shows the battery voltage present on connectoeR;Jalthough one is already present inside, with particularly
inductive loads (rmote control switches, electromagnets, etc.) it is advisable to use a damper diode for opening over
voltages.

/1 dziA2yY F2N OdzZNNBy Ga 020S GKS y2YAylLf @FfdzSz AGQa NB
The output is configured by default to control the fuel interception solenoid valve witbraggizing arrest systems

(see below); if not used for this purpose (for example in the case of engines witFBG&Nnterface), it can be
reconfigured to serve ottr purposes by means of the parameter P.3006.

Two different ways to stop the engine are implemented in GC315.
Drop-down stop system

With this system (most widely used and default configuration of the GC315) the engine is started by delivering power
to the solenoid valve, which opens/closes the fuel flow and is turned off by cutting the power.

So, the controller activates the-3LFUEL SOLENOID outlet prior to starting the engine (at least a delay of 200 ms is
provided between the activation of this command and the activation of the command for the starter motor). It
deactivates it when the motomust be turned off. If the engine is stopped by other means, it is possible to delay the
deactivation of this command through parameter P.0234.

Pickup stop system

This system is used when the engine requires an explicit command to stop. It is mainly used for safety reasons: in case
of arrest during deenergizing, in fact, if you accidentally disconnect the wire connected to #tdkininal, the engine
stops. Instad, in case of shutff while energizing, the engine does not stop until it receives the explicit arrest command.

By default, the positive auxiliary outputel is configured for the command of arrest during energizing. You can
configure any other output or even the same outplt3 FUEL SOLENGC{ihile observing the warning beloyto give
the shutdown command by setting the relevant parameters.
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&WARNINGT.I'he series connection of the emergency stop button to termin2lDODES NOT WORK WITH
SYSTEMS OF ARREST DURING ENERGIZING because you would get the opposite effect, i.e., cutting the pov
to the stop valve, even if the GC315 activates A48 Emergency stop LOGKd the output configured as

stop command anyway. For these systems, in case you need to guarantee the operation of the mushroom
pushbutton irrespective of the operation of the GC315, it must have a double contact: one NC connected in
series to the JB, a shown before, to cut the power to the starter motor and one NO between battery plus

and valve/stop commanuith no intermediate fusesvhich, when activated, delivers positive voltage to the

stop valve by bypassing the GC315 comcha

5.9.1.4 JL-4 +D Energizing and checking the operation of the recharge alternator

NOTE: To configure the -dLfor the +D connection at recharge alternator energizing you need to configure the
parameter P.4041 with the value AIF.13@0% { A 3y | f b 5 ¢ -©fordfudctiasindt carrélded W[+D refer to
par.5.9.4and correlated.The output is configured by default as AIF.0006 ! v dz& SR ¢ @

When the controller starts the engine, the-dlterminal supplies the necessary power for energizing the battery
recharge alternator.

With stationary engine and alternator, the alternator +D terminal is practically a short circuit to the batgative

and the voltage at its ends is close to 0V. During and after engine starting, as well as under normal operating conditions,
with the revolution of the recharge alternator, the +D voltage rises up to the value of the battery voltage. When the
engine stopspor even if only the recharge alternator stops because of the breakage of the drive belt, the +D voltage
returns to OV. The same thing happens in case of malfunction of the alternator.

The power delivered with the alternator stationary is limited internally and is 200mA for 12V systems and 100mA for
24V systems through an automatic threshold on the value of the battery voltage. The transition point between the two
power levels occurs atpproximately Vbatt=19VDC.

The energizing command is activated on the engine start command.

During the engine start cycle, up to when the engine is no longer acknowledged as started with a method whatsoever
(voltage, frequency, rpm, +D voltage, oil pressure), the command is kept active for 30s continuously and then is
deactivated/activated everyps (5s ON followed by 5s OFF) until the starting sequence ends. When the engine is
acknowledged as started, the command is kept active for 5 more seconds and then is released.

GC315 also uses thedlto measure the +D voltage of the recharge alternator, both during engine start and during its
operation. It is displayed in the S.15 menu, under item D+.

The voltage measure can be used for two purposes:
1 Engine running/stop detection

1 Usually, the recharge alternator is driven by the drive shaft through a drive belt. Normally, the drive belt
also drives other mechanical components of the engine, for example the cooling fan of the radiator. If
during engine operation the +D voltage okthecharge alternator drops below 0V or if it does not rise
after start, once the P.0349 time is up, it is assumed that the belt is broken or at least that there is a
YIEfFdzyOlAaz2zy YR GKS O2yGNBff SNJ. INRBJ S (0SSah b 0SS GIKy
configured with the parameter P.0357 (as warning, deactivation or lock) to protect the engine from the
lack of operation of the mechanical parts driven by the belt.

Using parameters P.0230 and P.0231 it is possible to enable/disable the acknowledgement of engine started by D+
AAIYIET 6@ dzaaAy3d GKS LI NIYSGSNI tdnonda. NB|1 B bBIBSa &k oS
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5.9.2 Outputs for JI loads changever command

MECHAMICAL INTERLOCK

]
GENERATOR L -
Lz L2 __‘:f" ) MAINS
1
L3 L3 _,Il-" L2 ' 4' ﬂ
N = N _,J*" - N
I
Il | Il
GCB : +-{MCE
%MCB %GCB
ELECTRICAL INTERLOCK
e ——
- T_ i ég
s/ | 5/ ¢
=] m m =] ] [} 5
z g = é §
CIRCINT BREAKER Jl

The controller uses two 10A@250Vac dry contact relays for controlling loads ebaeigeOn the JI connector there is
a changeover dry contact for each of the two relays.

Terminal | Function

JH Normally open contact, of the GCB relay.
Ji2 Normally closed contact, of the GCB relay.
Ji3 Common contact of the GCB relay.

JH4 Normally open contact, of the MCB relay.
JI5 Normally closed contact, of the MCB relay.
JI6 Common contact of the MCB relay.

The outputs functions included in the GC315x controller are the following:
Terminal | Function

JH4 DOF.200& 6 a/ . adil
JH DOF.2034a D/ . &l

(0p))

t
t

2LISYyAy3a O2YYIl yRE
Ot 2aiAy3a O2YYIl yR¢

(@]

(@]
w»

The outputs functions included in the GC400x controller are the following:

Terminal | Function
JH4 DOF.2032a D/ . AYLMzZt aA @GS 2LSyAy3a O2YYIl yRéE
JH DOF.2033a D/ . AYLJzZ aA @S Oft2aiay3a O2YYIl yRE

Below an example of use of the two commands for plants that do not include the parallel with the mains or with
other gensets (GC315x, GC400x with SPM or SSB plants).
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By default, the GCB command is used to connect the loads to the generator, while the MCB command is used to connect
the loads to the mains. Both relays can be used for other functions.

You must use the normally closed contact of the MCB and the normally opened contact of the GCB: that way, even if
the controller is not powered, the loads remain still connected to the mains.

Three different systems can be used to chaoger the loads:

1 SWITCH (SIRCOVER): with only one command, the loads are ebaaged the mains or to the
generator. Use the <ll1 and JD3 terminals to control the SIRCOVER: that way, with the controller
unpowered, the loads are automatically changmeer to the mainsThe MCB output (terminals.46 of
the JI) is not used, therefore it can be associated to a different function. Configure parameter P.0220 with
the time the SIRCOVER needs for the changeover: that way the controller avoids reversing the command
before the changeover is completed (operation that risks blocking the SIRCOVER). Instead, reset the
P.0219 parameter, because the pause between mains and genset andevézeis ensured by the
SIRCOVER.

1 Two separate circuit breakers (for GC315x, preferably mechanically and electrically interlocked). The
command for the breaker connecting the loads to the generator (GCB) must be taken between terminals
1 and 3 of the JI connector. That way, with the colimounpowered, the contact opens and the GCB
breaker separates the generator from the loads. The command for the breaker connecting the loads to
the mains (MCB) must be taken between terminals 5 and 6 of the JI connector. That way, with the
controller unpwered, the contact closes and the MCB breaker separates the loads from the power mains.
Set to zero parameter P.0220 (the command can always be reversed immediately) and set within
parameter P.0219 the pause interval that you want during chamge. Thecontroller logics prevent a
non-synchronized simultaneous closing of both GCB and MCB; however, an external protection logic,
dependent upon the plant type, shall be used.

1  One circuit breaker (for manual gensets where the mains is missing). UseOtharddl 303 terminals to
control the breaker: that way, with the controller unpowered, the loads are separated from the generator.
Set to zero both parameter P.0220 and paraend>.0219.

For the changeover operation see par. 8.7.

If there is only one circuit breaker, the MCB output (terminals 4... 6 of the Jl) is not used, therefore it can be associated
to a different function (see pab.9.4.

5.9.3 Auxiliary outputs (JE)

JE POSITIVE Max 4x 500mA
OUTPUT 5..9

i.b

OUTPU

OUTPUT 2
OUTPUT 3
OUTPUT 4

-1
22
-3
-4

The device manages four digital outputs, entirely programmable. When activated, they bring themselves to the positive
supply voltage on thédDB2 supply terminal The rated capacity of each output is 500mA; the total power is, therefpre,
of 1A. Never exceed these values during standard operation.

The outputs are independent and protected individually from overloads, short circuits, polarity reversal and
overheating. The overload protection cuts in to limit the current spikes to an instantaneous value of 4A, to allow the
activation of loads that regjre a transient inrush current greater than the rated. If this condition persists, after 150us
the thermal protection cuts in progressively, until the output is turned off.
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With inductive loads (power relays, electromagnetic actuators), although some are already present inside, it is advisable
to use diodes for damping opening over voltages.

All the current delivered by the outputs must be made available throughJehe 2-BATT; make sure that any safety
fuse on the supply plus has a capacity and response time suitable to power and protect both the outputs and the
GC315 under any condition of use.

The outputs functions configured by default are the following:

Terminal | Function

JE1 DOF.1006 6 Q9 EOA G A2y &aG2L) O2YY!Il yR¢
JE2 DOF.3152 9 EG SNyt | O2dza A O K2 NJ €
JE3 DOF.000@ & b 2 (i dza SRé¢

JE4 DOF.000@ & b 2 (i dza SRé¢

5.9.4 Digital outputs configuration

All controller digital outputs (JE, JL and JI) and those of the additional DITEL modules are completely configurable
individually.

The status of the digital outputs is displayed on page S.13 and S.14 (0= output inactive, 1= output active).

By default, all outputs are activated when the related function requires it (for example the fuel pump output starts
operating when the pump must be activated).

PaAy3d GKS . 2FNRtNHn AdGQa LlaairoftsS G2 NBYSNBRS GKS | OlA g
configuration page of every single output.

By operating directly on the controller, you can reverse anyway the outputs logic (still individually for each output), even

by means of the parameters P.3000 for the outputs on the controller (a total of 8 bit), P.3200 (16 bit) for the two DITEL
8 OUT adiional modules connected to the first DITEL 16 IN controller and P.3250 (16 bit) for the two DITEL 8 OUT
additional modules connected to the second DITEL 16 IN:

1 A zerebit means that the output is normally on standby and starts operating when the related feature

requires it.
1 A onebit means that the output is normally operating and goes on standby when the related function
requires it.
The mapping of the outputs on the controller is:
BIT | Value Output
0 1 Output 1
1 2 Output 2
2 4 Output 3
3 8 Output 4
4 16 | Output5 (Ji1)
5 32 Output 6 (JL3)
6 64 Output 7 (J4)
7 128 | Output 1 (1)
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While the mapping of the outputs on the two DITEL 8 OUT modules is:

BIT | Value Output

0 1 Output 1
1 2 Output 2
2 4 Output 3
3 8 Output 4
4 16 Output 5
5 32 Output 6
6 64 Output 7
7 128 Output 8
8 256 Output 9
9 512 Output 10
10 1024 Output 11
11 | 2048 Output 12
12 | 4096 Output 13
13 | 8192 Output 14
14 | 16384 Output 15
15 | 32768 Output 16

Basically, if you want to reverse the logic of an output you need to add the corresponding value into its parameter:

For example, if you want to invert outputs 3 and 4 on the controller you have to set P.3000 =12 (i.e., 4+8); if you want
to invert outputs 5 and 10 of the second DITEL genset (16 IN + 16 OUT) you have to set P.3250=1056 (i.e., 32+1024)

As default, all the bits are set to 0.

The digital outputs can be used directly as command for devices outside the controller, or for reporting certain operating
conditions.

The following two functions, not directly linked to the operation sequences of the controller, are selectable for any
digital output:
f DOF.01024/ 2YYlI yRSR o6& GKS &SNAIf LIR2NIAaAéd ¢KS O2yiNPp
internal logics, but with the commands received by means of the serial ports.
 DOF.0103a[ 23A0& ! b5khweé

See below the outputs configurable on the digital outputs:

Code Description. Note

DOF.0000 |Not used.

DOF.0102 |(GC400x and from version 1.44 ofThe controller does not command the output with its own internal logics, but with

GC315x) commands it receives through the serial ports.
It is commanded by the serial
ports.
DOF.0103 |AND/OR logics. The status of the output is the result of the combination of the AND/OR logics. S
par.06.5
DOF.1001 (Glow plugs preheating. Command for glow plugs preheating for Diesel engines; se® a2

DOF.1002 [Engine control unit enabling. |[Command for ECU enabling; see [28.2

DOF.1003 [Fuel valve. Command for the fuel interception solenoid; see 6.2
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DOF.1004

Gas valve.

Command for activating the gas valve (for gas engines); se8.pa2.

DOF.1005

Engine start command.

Command for the starter motor; see p&.6.2

DOF.1006

Stop command.

Command for engine stop with arrest when energized; see$rl.3and par. 8.6.2

DOF.1007

Low speed command.

Some engines are provided with an output to reduce the rotational speed; see p
9.6.2

DOF.1008 [Select battery 1. Select battery 1 to start the engine; see pau6.4.1

DOF.1009 [Select battery 2. Select battery 2 to start the engine; see pau6.4.1

DOF.1031 |Coolant preheating. Thermostat command for coolant pieeating; seel1.2

DOF.1032 [Fuel pump. Fuel pump activation command.

DOF.1033 |Prelubrication command. Command to activate the priibrication pumps before starting the engine; see pa

9.6.2

DOF.1034

Fuel pump solenoid.

Command to activate the fuel interception solenoid on the fuel pump line; see pg
111

DOF.1035

Inhibit DPF regeneration.

Command to inhibit the regeneration of the particulate filter; see |86.4.12

DOF.1036 [Force DPF regeneration. Command to force the regeneration of the particulate filter; see p&6.4.12
DOF.1037 |AdBlue pump Seell.1l

DOF.1038 [Solenoid for AdBlue pump  |Seell.11

DOF.2001 [MCB (NC) under voltage coil. |See par9.7.1

DOF.2002 [MCB opening coil. See par9.7.1

DOF.2003 |MCB closing coil. See par9.7.1

DOF.2004 |[MCB stable opening comman(See par9.7.1

DOF.2031 |GCB under voltage coil. See par9.7.1

DOF.2032 (GCB opening coil. See par9.7.1

DOF.2033 [GCB closing caoil. See par9.7.1

DOF.2034

GCB stable closing command

See par9.7.1

DOF.2061

Only GC400XNECB command

It commands the opening and the closing of the NECB. It is used in plants in pa
among gensets or with the mains.

DOF.2091

Only GC400xGTS closing
command.

It commands the opening and the closing of the GTS circuit breaker (together wi
O2YYFYR FT2NJ GKS ac¢{ OANDdzA G o6NBI { SNJI
in case of parallel among more gensets).

DOF.2092 [Only GC400XMTS closing It commands the opening and the closing of the MTS circuit breaker (together w
command. O2YYLFYR F2NJ 46KS D¢{ OANDdAG o NBF 1 SN
in case of parallel among more gensets).
DOF.3001 |OFF/Rese{GC400x and from |It is activated when the controller is in OFF/RESET mode.

ersion 1.44 of GC315x)

DOF.3002

Man. (GC400x and from version
1.44 of GC315x)

It is activated when the controller is in MANUAL mode.

DOF.3003

JAuto. (GC400x and from version
1.44 of GC315x)

It is activated when the controller is in AUTOMATIC mode.

DOF.3004

Test.

It is activated when the controller is in TEST mode.

DOF.3005

Remote start(GC400x and from
ersion 1.44 of GC315x)

It is activated when the controller is in REMOTE START mode.
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DOF.3011

Controller not in OFF/RESET
mode

It is activated when the controller is in MAN or AUTO mode.

DOF.3012

One of the automatic modes.

It is activated when the controller is in one of the automatic operation modes thal
AUTO, TEST or REMOTE START.

DOF.3031 [Only GC400xVoltage on It is activated when there is voltage on the parallel bars.
parallel bars.
DOF.3032 |Generator in tolerance It is active when the generator parameters are in the normal operation window

DOF.3033

Mains in tolerance

LG Aa OGAGS 6KSYy GKS YIFAya LI NFYSGES

DOF.3034

Only GC400xMains in
tolerance (protections for
parallel with the mains)

This output is deactivated when there is an anomaly on the mains voltage that
requires the interruption of the parallel with the mains.

DOF.3035 |Only GC400xFirst command |It is the first command of the 27Q protection for the parallel with the mains.
for 27Q
DOF.3036 |Only GC400xSecond comman|it is the second command of the 27Q protection for the parallel with the mains.

for 27Q

DOF.3037

Only GC400xParallel to the gri
allowed

This output is activated when the mains status allows the closing of the GCB cir
breaker and the parallel with the mains.

DOF.3061

Engine running.

Active after detection of the engine running status, even when it is started manu

DOF.3062

Ready to supplyGC400x and fro
ersion 1.44 of GC315x)

LG Aa FOdA@GIGSR AT

out (P.0218)

GKS SyairysS ra g2\

DOF.3091

Only GC400xSynchronization
for GCB

It is activated during the synchronisation for the closing of the GCB circuit break

DOF.3092

Only GC400xSynchronization
for MCB

It is activated during the synchronisation for the closing of the MCB or MGCB cir
breaker.

DOF.3093

Only GC400xSynchronization
progress

It is activated during the synchronisation for the closing of the GCB, MCB or MG
circuit breaker.

DOF.3094 (Only GC400xSynchronized |It is activated during the synchronisation for the closing of the GCB, MCB or MG
circuit breaker, when the genset is synchronous with the mains or with the parall
bars.

DOF.3095 |Only GC400xn parallel with |It is activated when the genset is supplying in parallel with the mains.

other gensets

DOF.3096

Only GC400xn parallel with
the mains

It is activated when the genset is supplying in parallel with other gensets (but no
the mains).

DOF.3121

Load thresholds

It is activated to report, depending on the configuration, a status of high load or |
load. See parll.4

DOF.3151

Reset faults.

It is activated when the controller goes in RESET mode.

DOF.3152

Outside siren.

It is activated together with the internal siren.

DOF.3153

Lamp test.

(GC400x and from version 1.44 of
GC315x)

It is activated in OFF/RESET mode by pressing the STOP key: it can be used to
possible external led to the controller, and have one only procedure to test the Ig

DOF.3154

IAcknowledge of the anomalies
(GC400x and from version 1.44 of
GC315X)

The board activates this output for one second when the internal sequence for t
acknowledgement of anomalies is carried out.

DOF.3155

Reset of the modem

The board activates this output for two seconds when the internal sequence to r
the modem is carried out.
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DOF.3180 [Only GC400xNo power reserv
for load function

Used for the load management, st

DOF.3181 [Only GC400xPower reserve #
selected for load function

Used for the load management, sgt.

DOF.3182 [Only GC400xPower reserve #1
selected for load function

Used for the load management, sgt.

DOF.3183 [Only GC400xPower reserve #
selected for load function

Used for the load management, st

DOF.3184 |Only GC400xEnough power
reserve for load function

Used for the load management, sgt.

DOF.4001 Warnings

It is activated in presence of warnings

DOF.4002 [Only GC400xUnloads

It is activated in presence of unloads

DOF.4003 |Deactivations(GC400x and from
ersion 1.44 of GC315x)

It is activated in presence of deactivations

DOF.4004 |Alarms.(GC400x and from versio
1.44 of GC315x)

It is activated in presence of alarms

DOF.4005 |Alarms, deactivations and
unloads.

It is activated in the presence of alarms, deactivations and unloads.

DOF.4031 |Generator faults.

It is activated in the presence of faults of the generator, i.e.:
M 001: Minimum generator voltage.

002: Maximum generator voltage.

003: Minimum generator frequency.

004: Maximum generator frequency.

006: Maximum current.

008: Standard operation conditions not met.

015: Overload (from contact)

016: Short circuit.

npHY DSYSNI (G2ND&
053: Currents unbalance.

g2f 01 3Sa

055: Wrong phases sequence.
056: Low generator voltage.
058: Low generator frequency.
059: High generator voltage.
060: High generator frequency.

= —a —4 —A4 -—4a a4 _—a _—a _a -2 a2 _a -2 -2 -2

061: Excitation loss.

dzy ol £ I y(
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DOF.4032 [Engine faults.

1

= —4 -4 -4 -—4a -—a _—a a2 _4a a2 -2 -4 -2 -2 98 -2 -2 -4 -2 -5 -2 -2 -2 -2 -2 -2 -4 -2 -2 -9 -2 -2 -2

It is activated in the presence of faults of the engine, i.e.:
005:
021:
022:
031:
032:
033:
034:
037:
038:
039:
040:
041:
042:
043:
044:
049:
050:
054:
062:
065:
096:
098:
105:
132:
134:
135:
136:
137:
142:
144:
158:
159:
198:
199:

Belt break (D+ battemgharger failure)

Engine not stopped.

Engine not started.

High coolant temperature (from contact).

High coolant temperature (from analogue sensor)
Maximum coolant temperature (from contact).
Maximum coolant temperature (from analogue sensor)
Start battery low voltage.

Start battery high voltage.

Service required 1.

Service required 2.

Minimum oil pressure (from contact).

Minimum oil pressure (from analogue sensor)
Low oil pressure (from contact).

Low oil pressure (from analogue sensor)

High power

Service required (days counter)

High oil temperature (from analogue sensor)
Fault in connection to the CAN bus.

Low coolant temperature (from analogue sensor)
Magnetic pickup failure

Engine communication lost.

Belt from CaBus is broken.

High temperature of the coolant from the CBos.
Maximum temperature of the coolant from the CBos.
Minimum level of the coolant from G&us.

Low level of the coolant from G8us.

Low battery voltage from CdBus.

Minimum oil pressure from Caus.

Low oil pressure from Gdgus.

High oil temperature from CaBus.

Maximum oil temperature from CaBus.
Cumulative of warnings from GBns.

Cumulative of the alarms (locks) from Gars

AN A
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DOF.4033 [Speed controller faults. It is activated in case of faults in the engine rotational speed, i.e.:
M 003: Minimum generator frequency.

004: Maximum generator frequency.

011: Power reverse.

017: Overspeed (from contact)

018: Overspeed (from piakp).

019: Overspeed (from frequency).

060: High generator frequency.

118: Overspeed from CaBus.

= —a -4 —Aa -—a -—a -—a

DOF.4034 |Fuel faults. It is activated in case of faults in the fuel level, i.e.:

M  025: Minimum fuel level (from contact).

026: Minimum fuel level (from analogue sensor)
027: Low fuel level (from contact).

028: Low fuel level (from analogue sensor)
029: High fuel level (from contact).

030: High fuel level (from analogue sensor)
064: Fuel pump failure.

160: Water in fuel from CaBus.

= —a -4 —a -—a -—a -—a

DOF.4035 [Breakers faults. It is activated in case of faults of the GCB and MCB breakers, i.e.:
013: Mains circuit breaker not closed

T  014: Genset circuit breaker not closed

M  023: Mains circuit breaker not open

1  024: Genset circuit breaker not open

5.9.5 AND/OR logics

The AND/OR logics are, basically, a list of Boolean conditions (true/false, on/off, 1/0), which can be configured by the
operator (programming), which the controller evaluates and the result of which can be assigned to a digital output or
to a virtual digial input (see par5.8.2. Use the DOF.0103 function to use the AND/OR logics with a digital output.

NOTE: the AND/OR logics cannot be configured directly from the panel of the controller, but through a PC equipped
with the BoardPrg4 software.

The operator must first decide if the list of conditions must be evaluated as AND (all must be checked) or as OR (it is
enough that one condition is mety.ou cannot have mixed AND/OR logics (this can be done using digital virtual inputs;
see below).

You can add up to 30 conditions. Each condition can be denied individually: in the previous figure, for instance, the
controller will check that the digital input 3 and the digital output 8 are hiotictive. The following conditions can be
added:

DI_XXX: logic states of all the digital inputs (physical or virtual).
DO_XXX: logic states of all the digital outputs.
AL_XXX: warnings/locks present.

ST.XXX: internal states of the controller.

=A = =2 =4 =

AT_XXX: states concerning the thresholds on ANALOGUE measures

AN A
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— Logic operation:
& AND | In the PC
" OR
In the board I
dh =
# Inv. |Element
01 [0 |sT_oo1 MAN
02 [J |AL_oo06 Maximum current (from measure)
03 DI CONTROLLER 01 Status of GCB circuit breaker
04 DO _CONTROLLER MCB (JI_4) Stable opening command for MCB
05 O AT DITEMP 01 01 Generic sensor (page 1)
The following table shows the list of the internal states available for the AND/OR logics.
Status Description
ST.000 OFF_RESET
ST.001 MAN
ST.002 AUTO
ST.003 TEST
ST.004 REMOTE START
ST.006 Identification ongoing anomalies
ST.007 Reset ongoing anomalies
ST.008 Warnings cumulative
ST.009 Only GC400xUnloads cumulative
ST.010 Deactivations cumulative.
ST.011 Locks cumulative
ST.012 Unacknowledged warnings cumulative
ST.013 Only GC400xUnknown unloads cumulative
ST.014 Unacknowledged deactivations cumulative
ST.015 Unacknowledged locks cumulative
ST.016 Mains voltage/frequency present.
ST.017 Mains out of tolerance or absent
ST.018 Delay for mains within tolerance.
ST.019 Mains in tolerance
ST.020 Delay for mains out of tolerance or absent
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ST.024 Generator voltage/frequency present
ST.025 Generator out of tolerance or absent
ST.026 Delay for generator within tolerance.
ST.027 Generator in tolerance
ST.028 Delay for generator out of tolerance or absent
ST.032 Engine started
ST.033 Qil protections enabled
ST.035 Engine sequence: standby
ST.036 Engine sequence: starting
ST.037 Engine sequence: low speed
ST.038 Engine sequence: delay before power delivery
ST.039 Engine sequence: ready to deliver
ST.040 Engine sequence: cooling
ST.041 Engine sequence: arrest
ST.048 Only GC400xBar voltage live
ST.051 Only GC400xXProtection 27Q active
ST.052 Only GC400xProtections parallel with the mains active (mains off)
ST.053 Only GC400xProtection 27 active (U<<, 1° threshold)
ST.054 Only GC400»Protection 59 active (U>>, 1° threshold)
ST.055 Only GC400xProtection 81< active (f<<, 1° threshold)
ST.056 Only GC400xProtection 81> active (f>>, 1° threshold)
ST.057 Only GC400xProtection ROCOF active
ST.058 Only GC400xProtection VECTOR JUMP active
ST.059 Only GC400xProtection 27 active (U<<, 2° threshold)
ST.060 Only GC400xProtection 59 active (U>>, 2° threshold)
ST.061 Only GC400»Protection 81< active (f<<, 2° threshold)
ST.062 Only GC400»Protection 81> active (f>>, 2° threshold)
ST.064 GCB status
ST.065 MCB status
ST.066 Only GC400MGCB Status
ST.068 Impulse closing command for GCB
ST.069 Impulse closing command for MCB
ST.070 GCB under voltage coil command
ST.071 Impulse open command for GCB
ST.072 Impulse closing command for GCB
ST.073 GCB under voltage coil command
ST.074 Impulse open command for MCB
ST.075 Impulse closing command for MCB
ST.080 Inhibition of the start from contact
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ST.081

Inhibition of the start from clock/calendar

ST.082

Only GC400xStart inhibition from load function

ST.083

Only GC400xStart inhibition because it is not possible to supply in island mode an
the mains fails.

ST.084

Only GC400xStart inhibition because another genset has the GCB not open

ST.088

Inhibition of the GCB closing from contact

ST.089

Only GC400xGCB closing inhibition because it is not possible to supply in in islan
mode and the mains fails.

ST.090

Inhibition of the GCB closing from serial port

ST.091

Only GC400xGCB closing inhibition because another genset has the GCB not op

ST.092

Only GC400xGCB closing inhibition because of a bagkchronisation

ST.093

Only GC400xGCB closing inhibition from MC100.

ST.096

Ready to deliver

ST.097

Only GC400xnput synchronisation

ST.098

Only GC400xBack synchronisation

ST.099

Only GC400xSynchronised

ST.100

Only GC400x.0ad ramp

ST.101

Only GC400xUnload ramp

ST.102

Only GC400xSupply in parallel with the mains

ST.103

Only GC400xSupply in parallel among gensets

ST.104

Power delivery

ST.108

Only GC400xEmergency plant

ST.109

Only GC400»Plant in parallel with the mains

ST.110

Only GC400xPlant in parallel among gensets

ST.111

Only GC400xXNo MC100 on PMCB bus

ST.112

Only GC400x8ynchronism every second

ST.113

Only GC400xSynchronism every minute

ST.114

Only GC400x8ynchronism every hour

ST.127

Daylight Save Time

ST.128

Glow plugs preheating command

ST.129

Engine enable command

ST.130

Fuel electro valve command

ST.131

Gas valve command

ST.132

Start engine command

ST.133

Excitation stop command

ST.134

Min. speed command (IDLE)

ST.135

Water preheating command

ST.136

Prelube command

ST.137

Inhibit DPF regeneration

AN A

mecc alte

Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized
.

SMART

63



GC315 GC400 Technical Manue Controllers ENGLISH

Code:EAAMO4588EN

Rev.28| Date: 10/10/2025 GC315 GC400
ST.138 Force DPF regeneration
ST.139 AdBlue pump command
ST.140 AdBlue solenoid command
ST.144 Only GC400xGCB closed on genset 01
ST.145 Only GC400xGCB closed on genset 02
ST.146 Only GC400xGCB closed on genset 03
ST.147 Only GC400xGCB closed on genset 04
ST.148 Only GC400xGCB closed on genset 05
ST.149 Only GC400xGCB closed on genset 06
ST.150 Only GC400xGCB closed on genset 07
ST.151 Only GC400xGCB closed on genset 08
ST.152 Only GC400xGCB closed on genset 09
ST.153 Only GC400xGCB closed on genset 10
ST.154 Only GC400xGCB closed on genset 11
ST.155 Only GC400xGCB closed on genset 12
ST.156 Only GC400x5CB closed on genset 13
ST.157 Only GC400xGCB closed on genset 14
ST.158 Only GC400xGCB closed on genset 15
ST.159 Only GC400xGCB closed on genset 16
ST.176 Only GC400xMaster Genset
ST.224 Calendar 1
ST.225 Calendar 2
ST.226 Calendar 3
ST.227 Calendar 4
ST.228 Calendar 5
ST.229 Calendar 6
ST.230 Calendar 7
ST.231 Calendar 8
ST.232 Calendar 9
ST.233 Calendar 10
ST.234 Calendar 11
ST.235 Calendar 12
ST.236 Calendar 13
ST.237 Calendar 14
ST.238 Calendar 15
ST.239 Calendar 16
ST.240 Timer 1
ST.241 Timer 2
ST.242 Timer 3
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ST.243 Timer 4
ST.256 CAN 0 BUSFF
ST.257 CAN 0 ERRASSIVE
ST.258 CAN 0 ERRCTIVE
ST.259 No communication on CAN O
ST.260 Only GC400xCAN 1 BUSFF
ST.261 Only GC400xCAN 1 ERRASSIVE
ST.262 Only GC400xCAN 1 ERRCTIVE
ST.263 Only GC400x:No communication on CAN 1
ST.304 START button
ST.305 STOP button
ST.306 GCB button
ST.307 MCB button
ST.308 MODE UP button
ST.309 MODE DOWN button
ST.310 UP button
ST.311 DOWN button
ST.312 LEFT button
ST.313 RIGHT button
ST.314 ENTER button
ST.315 EXIT button
ST.316 SHIFT button
ST.317 ACK button
ST.320 Status 01 from engine management by file
ST.321 Status 02 from engine management by file
ST.322 Status 03 from engine management by file
ST.323 Status 04 from engine management by file
ST.324 Status 05 from engine management by file
ST.325 Status 06 from engine management by file
ST.326 Status 07 from engine management by file
ST.327 Status 08 from engine management by file
ST.328 Status 09 from engine management by file
ST.329 Status 10 from engine management by file
ST.330 Status 11 from engine management by file
ST.331 Status 12 from engine management by file
ST.332 Status 13 from engine management by file
ST.333 Status 14 from engine management by file
ST.334 Status 15 from engine management by file
ST.335 Status 16 from engine management by file
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ST.336 Application type: SPM
ST.337 Application type: SSB
ST.338 Application type: SSB+SSTP
ST.339 Application type: SPTM
ST.340 Application type: SPTM+SSB
ST.341 Application type: MPM
ST.342 Application type: MSB
ST.343 Application type: MSB+MSTP
ST.344 Application type: MPTM
ST.345 Application type: MPTM+MSB
ST.346 Application type: DRIVE
ST.352 Maximum deliverable power limited for low mains frequency
ST.353 Delivered active power limited for high mains frequency
ST.354 Delivered active power limited for high mains voltage
ST.355 Delivered active power limited by external command
ST.367 Enable protections 27 for low mains voltage
ST.368 Active regeneration status: not active (spn3700=0)
ST.369 Active regeneration status: active (spn3700=1)
ST.370 Active regeneration status: will start soon (spn3700=2)
ST.371 DPF status: regeneration not required (spn3701=0)
ST.372 DPF status: regeneration needelbwest level (spn3701=1)
ST.373 DPF status: regeneration needethoderate level (spn3701=2)
ST.374 DPF status: regeneration needelighest level (spn3701=3)
ST.998 Always active
ST.999 Always inactive

Using the virtual digital inputs, you can create mixed AND/OR logics (consisting of both AND and OR). Suppose you want
to activate the digital output #1 when the digital inputs #1 and #2 are both active or when digital input #3 is active.

First, we have to associate to the virtual digital input #1 (for instance) and AND/OR logic configured as AND, which
checks that the first two inputs are both active. Then we have to associate to the digital output #1 an AND/OR logic
configured as OR, whicchecks that the virtual digital input #1 or the digital input #3 are active. In practice, the virtual
RAIAGEE AyLdzi Im A& dzaSR & G&dzZLR2NIé F2N GKS 'b5 O2yR
digital input.
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To measure the engine rotational speed, you can use a magnetitpiplaced on the fivheel, or use the W speed
signal on the battery recharge alternator. The connection must be made with a shielded cable, with grounded shield.

In the case of engines equipped with digital control unit the rotational speed is measured directly vEBUSAN

Even if there is no measuring system available, the controller can still calculate and show the rotational speed, from the
generator frequency.

5.10.1 Magnetic pickup

You can use either two ground insulated wires pipk or a onewire pickup with the thread screwed onto the grounded
engine (GND), which is the return connection for the signal; thewive isolated pickup is however recommended.

The signal is sinusoidal; the frequency depends on the rotational speed of the engine and on the number of revolutions
of the flywheel.

The maximum input voltage with the engine in standard operation is about 3Vac; in case voltage is lower, the signal can
be increased by turning the pialp in order to bring it closer to the gear wheel, paying the utmost attention not to hit
it when turning the flywheel.
Connections:
1 JM5 pickup signal positive input
1 JIM6 pickup signal negative input
1  With the onewire pickup, only connect thdM5

Usually, you can use a single pigk connected either to a controller or to another device, such as a speed regulator,
but paying attention to the polarity of the connections. Check also that the signal amplitude is sufficient.

The number of teeth of the flywheel must be set in the P.0110 parameters; by entering 0, theppickasurement is
disabled.

If the measurement is enabled, the controller signals any sensor failure with the anomaly AL.096.

5.10.2 W signal

{2YS o0FGGSNER OKIFNBSNI FfGSNYylFG2NBR YIF1S F@FLAtFotS | azé
proportional to the rotation speed of the battery charger. The W signal is generated inside the engine start battery
recharge alternator. It is square wave, with an amplitude ranging from 0 to Vbatt and a frequency proportional to the
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engine speed, but depending on how the alternator is built and on the ratio between the diameters of the pulleys onto
which the driving belt runs.

In order to use the W signal, it is required:
1 Connect the W signal of the battery charger alternator to the termahai7.
1 Connect terminalM-5 to terminal JM-6 (short circuit).

As already mentioned, the W signal frequency is proportional to the battery recharge alternator rotational apded,

not to the engine running speedn fact, between them there is a belt. Therefore, you have to set a ratio (parameter
P.0111) to allow the controller to convert the frequency of the W signal (battery recharge alternator revolutions per
second) in engine revolutionger minute. This ratio depends on many factors and it is not easy to calculate. If a
frequency meter is available, simply sttre engine (it will run at is rated and known speed, i.e., 1500 rpm) and measure
the W signal frequency, and then calculate the ratio. If a frequency meter is not available, the following method can be
used:

1 Setarandom value for P.0111 (e.g., 15).

9 Start the engine and, when at operating speed, note the rpm value shown by the controller.

9 Calculate the ratio between the displayed speed and the actual engine speed (displayed/actual).
1 Multiply the value previously set in P.0111 by this ratio and set the new value.

Restarting the engine, the speed measure should be close to the actual speed. Then, manually adjust the value P.0111
until you get the right display, considering that, for the same true speed, the value displayed by the controller decreases
when increasing?.0111. To determine the engine speed, the generator frequency can also be used.

Leave P.0111 to O if W signal is not used.

Notice: if W signal is used, set P.0110 to zero.

5.10.3 Revolutions measurement from frequency

If pickup, W and casbus are not available, it is possible to calculate the engine speed from the frequency of the
generator. These two measures, in fact, are related by a fixed ratio, depending only by the number of poles of the
alternator. On normal foupoles alternators, this ratio is 30 (engine speed is 30 times higher than alternator frequency).
To use this feature, the following settings are needed:

1 Set P.0110 to O (disables pigg).
1 SetP.0111 to O (disables W).
1 Set P.0127 to the right ratio.
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The device is provided with three inputs designed for the connection to the restgpeesensors JA2, IM3, JM4 and
one Jt4, powered (as an alternative to using it a +D signal).

You can also use an optional DIVIT external expansion module and two DIGRIN or DITHERM expansion modules
connected by CABUS to acquire 4 more voltage or current signals and up to 6 temperatures. As GC315 does not have
CANBUS, it can use the expansion oied DIVIT, DIGRIN and DITHERM.

5.11.1 IM¢ Analogue Inputs

JM  ANALOG INPUTS
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The device is equipped with three inputs designed for the connection to restgtieesensors J\2, IM3, IM4. There
is also an input for the measurement of their common ground potentiallJM

The four values of the voltage measured on terminals, and their related value of sensors resistance, are displayed on
page S.15.

LiQa LkaairotsS I|faz2 (22 JM3yd AV didgBlarlyia SddiioRaNdRyal idpytd Jdzirder tava
activate the input, you need to connect it to the ground, and let it floating to deactivate it. They will appear in the
configurationmenu of the digital inputs and they will be managed exactly as the other inputs; see par. 5.5.3. If one or
more inputs are configured as digital inputs, their statuses is displayed on page S.11 (O=input not active, 1=input active).
The inputs that are natonfigured as digital will be displayed with a hyphen.

5.11.1.1 Input JM-1 ANALOGUE reference (ANALOGUE Reference)

It is not a real measure input: it is used together with the three inputs for resistive sensors and has not effedt on JL
Its purpose is to compensate for the lack of equipotentiality between electric earthing of the device (GND terminal) and
of the eledric panel and electric earthing of the genset, usually generated by the voltage drop on the connection cables;
particularly, this happens when the connections between electric panel and engine are long and when there is a power
flow in the batterynegative and earthing connections, for example due to the presence of the battery recharge device
inside the electric panel.

The system is able to efficiently compensate for both positive and negative potentials, ranging bedn@édC and

+4VDC, with sensors resistance values of 100 ohm. The range of compensation increases for lower resistance values
and decreases for higheraluesof resistance, being optimized for the resistance valaoéshe sensors in normal
operating conditions of the system.

The measure of the voltage with respect to the GND terminal is displayed on page S.15, under item JM1; the measuring
range of the system, and therefore the value indicated, can be higher than the one useful for compensation, mentioned
above.
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The input measures the potential of the common ground point (negative) of the resistive sensors, which for the sensors
mounted on the engine is represented directly by the engine itself or the chassis of the gengetaiMherefore be
connected to a granding system or to a bolt on the engine.

If the negativeof one or several sensors is isolated from the engine or the genset chassis, for example in the case of
floats for fuel level measurement mounted on the plastic tanks or electrically separated from the genset, you need to
connect the JML to the return ofthe sensor and also to the negative electric mass of the engine or to the negative limit

of the starting battery.

Note: this connection should be made using a dedicated wire having the shortest possible length. Avoid to make the
wire lies near high power and high voltage cable.

5.11.1.2 Input JM-2 (FL, Fuel Level)

The input has a useful resistance measurement range between 0 and 1500 ohm; within this range the measurement
error guaranteed is less than 1%, with a voltage to thelJtdrminal with respect to the GND=0. Higher resistance
values can be measured, althgluwith gradually decreasing precision.

Even if its natural function is the measurement of the fuel level, it can be used to acquire many measures too.
5.11.1.3 JM-3 (OP Oil Pressure)

The input has a useful resistance measurement range between 0 and 2000 ohm; within this range the measurement
error guaranteed is less than 1%, with a voltage to thelJtdrminal with respect to the GND=0. Higher resistance
values can be measured, althgluwith gradually decreasing precision.

Even if its natural function is the measurement of the oil pressure, it can be used to acquire many measures too.

5.11.1.4 Input JM-4 (CT Coolant Temperature)

The input has a useful resistance measurement range between 0 and 1700 ohm; within this range the measurement
error guaranteed is less than 1%, with a voltage to thelJtdrminal with respect to the GND=0. Higher resistance
values can be measured, althdugith gradually decreasing precision.

Even if its natural function is the measurement of the coolant temperature, it can be used to acquire many measures
too.

5.11.2 JI-4 Analogue Input

If the engine does not require the energizing connection, you can configdragdlauxiliary powered ANALOGUE input,
with measuring range-82VDC with respect to the poweegativeof the controller (GND), associating to it one of the
functions available by means of the P.4041 parameter.

It can be used to acquire many measures.

It is possible to configure the-dLinput as additional digital input. It is considered active when the voltage measured is
higher than 4.0VDC,; it is considered not active when the voltage measured is lower than 3.5VDC. Therefore, it cannot
be activated ly connecting it to the ground as per the other inputs. If it is configured as digital input, its status is
displayed on page S.11 (O=input not active, 1=input active).

5.11.3 Configuration of analogue inputs

You can apply a conversion curve to all the physical ANALOGUE inp2sINi, JM4 and Ji4 (not to the virtual
ANALOGUE inputs).

Each ANALOGUE input, both the four inputs on the controller and the optional ones on the expansion module, be they
physical or virtual, have eight parameters associated; see below for example the ones related to irfiuibdlthe
parameters of the othemputs, physical, of the expansions or for the virtual ones see or the 1/0 configuration page of
the BoardPrg4.
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NOTE: On the BoardPrg4 the parameters are all displayed only when the input is actually configured as ANALOGUE input
and not, for example as digital. The ANALOGUE inputs of the expansion modules are displayed only if the module is
configured.

We have:
1 One parameter which configures its function (P.4017 for inpuBJM
1 One parameter which configures any message to be shown on the display (P.4018 for irgjut JM
1 Two thresholds consisting of three parameters each:
0 One parameter which configures the threshold value (P.4019 and P.4022 for ing8)t JM
o hyS LI NIYSGSNI 6KAOK O2yFTAIdzNBa GKS RStl & T2
P.4023 for input JMB).
o hyS LI NFYSGSN 6KAOK O2yFAIdzNBa GKS OKSO| Ay
GKNBaK2ft Ré o0t dnnum3) yR tdnnanun F2N AyLdzi Wwa
bh¢oyYy G(KS GKNBakKz2ftRa RSTAYSR KSNX R2 y2i RSlUiBex&npdy | yeé
for the coolant temperature sensor you can set a high temperature threshold through the parameter P.0337 to stop the

engine and a pair of independent temperature thresholds through the parameters described above, used to create
other alarmsdifferent signals or logics.

The parameter containing the message for a certain ANALOGUE input (in the example above, what is written in the
P.4018 parameter) is displayed and used by the controller every time the thresholds are used to activate warnings
and/or alarms (see below)

LG A& faz2 dzaSR F2NJ GKS F2ff26Ay3 FdzyOlAaz2ya 2F GKS ! bl |
a Sy a2 Nl adalaleSnly ob éeFain inputsin this case the measure acquired will be displayed according to the

X value (1, 2 or 3) on pages E.08, E.09 and E.10, preceded by the message cohfglitedyou can also use the
AIF.2051 function instead of the previous three. in this case, the measure acquired will not be displayed on display;
however, you can still use it with théhresholds to manage digital outputs and activate warnings/locks.

¢tKS (62 GKNBakKz2fR&a FNB O2YLX SGSte& AYyRSLISYRSyid 2y SI OK
parameter that allows you to associate to each threshold the following options:
f .AG Mo LT (KA&A o0AG Aa&d dahcCcCéxz GKS O2y(iNRftf SN OKSC

Ghbé¢x GKS O2y iNRffSNI OKSO1a AT (GKS YSIF&adz2NB Aa f 2¢

f .A0 W LFT GKA&A OAG A& ahCCéxz O2y G NRf f SNJ ééué
AT GKS YSI adzaNB A& a2dzi 2F GKN 2fReCD L¥ uK)\é 0 A
to this ANALOGUE measure if thelm@ dzNB A & & 2 dzi

f .AG po LF¥ GKA& OoAG A& aGhbéx dzS 2
¢ A0 T LT (KAA O0OAG A& ahbésxs GKS O2y(iNRffSNI A&aadzSa
f .AG yo LF¥ GKA& o0AG A& Ghbézx GKS O2y i iNRtfSNI AaadzS:e
f .A0 mMmm® LT GKAA O0AdG Ad ahbésx KS O2y{iNRBftfSNI OKSO]
configured with the preceding bits.
AG MH® LT GKAA O0AG A& ahbéxr GKS O2yiaNREfSNI FOGAC
f .A0 Mod LT (KAA O0Al A& dhbéx GKS O2yiUNRffSNIIOGAC
A

1 AG mMno LF GKAA oAl & dahbéx G2 OGAGIGS lye 61 N
OKSO‘[a GKS él’illﬂdzé 2F | ye& RA3IA (-Disablk tfid pdatectiah® o Thé 3 dzNB |
'b! [ hD! 9 YSI adzNBa ¢ dill be &ctated lif NdydgitalInput i @@iguéed as such, or if
they are all OFF.

¢ .A0 mMpd LF (KAA O0Al A& dahbéx GKS FldzZA G SydlFAata Gr¢

f .A0 mMcd® LT GKAA O0AG0 Aad dhbéx GKS FldA G A& &adzwaSol
You can set any combination of these bit.
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Using the two thresholds and the AND/OR logics together, you can activate a digital output regarding the value of an
ANALOGUE measure, with hysteresis. Suppose you want to activate a digital output if the mains frequency exceeds 50.5
Hz. First of all, yobave to maintain a minimum hysteresis on the threshold, otherwise, when the mains frequency is
close to the threshold, the output will continue to switch on and off, due to minimum variations of the frequency itself.

So, suppose you want to activate thetput if the frequency exceeds 50.5 Hz and deactivate the output if the frequency

is lower than 50.3 Hz. To do that, we can use, for example, the virtual ANALOGUE input #1 $s@@) pahich has

been configured to contain the mains frequency.

Let us set the parameters as follows:
1 P.4051 (function #1): 4001 (AIF.4001).
t®nnapH o6YSaal3IS I moyY Gaéo
P.4053 (threshold #1): 50.5 Hz
P.4054 (delay #1): 0.5 sec
P.4055 (configuration #1): 0002 (bit 0 OFF, bit 1 ON)
P.4056 (threshold #2): 50.3 Hz
P.4057 (delay #2): 0.5 sec
1 P.4058 (configuration #2): 0001 (bit 0 ON, bit 1 OFF)

=A =4 =4 =4 4 A

The first threshold is used tactivatethe internal status related to the ANALOGUE input. Looking at the configuration
parameter you can see that:

9 Bit 0 OFF (checks that the measure is higher than the threshold).
T .AG m hb ol OUGAGIGSa GKS AYydSNyrft aidlddza Ay a2dzi 3

The second threshold is used tteactivatethe internal status related to the ANALOGUE input. Looking at the
configuration parameter you can see that:

1 Bit 0 ON (check that the measure is lower than the threshold).
T .AG M hCC O6RSIHFOGAQGIGSE GKS AyiSNyFrt adlkddza Ay a2c

So, with the previous programming, the controller activates the internal status related to the ANALOGUE input when
the measure is greater than 50.5 Hz for 0,5 seconds; it deactivates the internal status when the measure is less than
50.3 Hz for 0,5 seconds

Using the AND/OR logics (see f@a@.50 = &2dz Ol y aO2Lké¢ (GKS AYyaSNylrt &adl adza

The following table shows the list of functions that can be associated to the GC315x ANALOGUE inputs:

Function Description Message Threshold§ JM_2 | JM_3| JM_4| JL_V| DIVIT| DIGRIN / DITHERN
AIF.0000 |Not used X X X X X X
AIF.0100 [Used as digital input X X X X
AIF.1000 |Oil pressure (VDO) X X X
AIF.1001 |Oil pressure (generic) X X X X X
AIF.1100 |Oil temperature (VDO) X X X X
AIF.1101 Oil temperature (generic) X X X X X X X
AIF.1110 |Coolant temperature (VDO) X X X
AIF.1111 |Coolant temperature (generic) X X X X X X
AIF.1200 |Oil level (VDO) X X X
AIF.1201 |Oil level (generic) X X X X X
AIF.1210 |Coolant level (VDO) X X X
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AlF.1211

Coolant level (generic)

AIF.1220

Fuel level (VDO)

AlF.1221

Fuel level (generic)

AIF.1231

Fuel level irvolume(generic)

X | X | X | X

x

AIF.1300

D+ Signal

AIF.1601

Manifold temperature

AIF.1603

Exhaust gas temperatuigleft

AIF.1605

Exhaust gas temperatukgright

x

AlF.1641

Turbo pressure

AIF.2001

Generic sensor (page 1)

AIF.2003

Generic sensor (page 2)

AIF.2005

Generic sensor (page 3)

AIF.2051

Generic sensor

X[ X | X | X|X|[X|[|X|X|X]|X|X|X]|X

XX | X | X|X[X|[X|X|X]|X|X|X]|X

X | X [ X[ X[ X|X|X|X|X|X|[X

X[ X | X | X | X|[X|X]|X

X | X | X | X

The following table shows the list of functions that can be associated

to the GC400x ANALOGUE inputs:

Function

Description

Message

Thresholdg JM

LV

DIVIT

DIGRIN / DITHERM

AIF.0000

Not used

X

X

X

AIF.0100

Used as digital input

X

AIF.1000

Oil pressure (VDO)

AIF.1001

Oil pressure (generic)

AIF.1100

Oil temperature (VDO)

AIF.1101

Oil temperature (generic)

AIF.1110

Coolant temperature (VDO)

AIF.1111

Coolant temperature (generic)

AIF.1200

Oil level (VDO)

AIF.1201

il level (generic)

AIF.1210

Coolant level (VDO)

AIF.1211

Coolant level (generic)

AIF.1220

Fuel level (VDO)

AIF.1221

Fuel level (generic)

AlF.1231

Fuel level irvolume(generic)

X[ X | X[ X | X|[X|X|[X|X|X|X|X]|X]|X]|X

x

AIF.1300

D+ Signal

AIF.1601

Manifold temperature

AIF.1603

Exhaust gas temperaturgleft

AIF.1605

Exhaust gas temperaturgright

x

AIF.1641

[Turbo pressure

AIF.2001

Generic sensor (page 1)

AIF.2003

Generic sensor (page 2)

AIF.2005

Generic sensor (page 3)

AIF.2051

Generic sensor

XIX | X|X|X[X[X|X|X|X|[X[X[X|X|X|X|[X|[X]|X]|X]|X]|X

XX | XX | X|[X|X|X|X|[X|X|[X|X|[X|X|X|X|X]|X|X]|X]|X

X | X | X | X

AIF.2101

Speed offset

X | X[ X | X[ X|X|[X]|X]|X

X | X[ X | X[ X|X|[X|X|X|X|X|X

X[ X | X | X | X|X|[X]|X]|X
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AIF.2103 [External Synchronizer

AIF.2105 [MCB External Synchronizer

AIF.2107 |GCB External Synchronizer

AIF.2109 [External load sharing

AIF.2111 [Frequency Setpoint

AIF.2201 |Voltage offset

AIF.2211 |Voltage Setpoint

AIF.2301 [Local BASE LOAD Setpoint

AIF.2303 [Mains power

AIF.2305|DROOP Setpoint (Hz)

AIF.2307 |System BASE LOAD Setpoint

AIF.2321 [Limitation of the active power

AIF.2401 [Local power factor Setpoint

AIF.2403 [DROOP Setpoint (V)

X | X[ X | X[ X|X|X|X|X|X|X|X|X|X]|X
X | X[ X | X[ X|X|X|X|X|X|X|X|X|X]|X
X | X [ X[ X[ X|X|X|X|X|[X|[X|X]|X]|X]|X

AIF.2405 [System power factor Setpoint

All odd AIF.XXXX functions require the use of the BoardPrg4 for the definition or the load of the sensor characteristic
curve (see par.5.8.5), except for the measurements acquired by DITHERM/DIGRIN modules, which are already expressed
in °C and do not redte any conversion.

Instead, the functions AIF.1000, AIF.1100, AIF.1110, AIF.1200, AIF.1200, AIF.1210, AlF.1228userwersion
curves suitable for the VDO most common sensors.

VDO Temperature Sensors (AlF.1100, AF.1110)

0°C 1800 ohm
50°C 195 ohm
100°C 38 ohm
150°C 10 ohm

VDO Pressure Sensors (AF.1000)
0 bar 10 ohm

10 bar 180 ohm

VDO Level Sensors (AIF.1200, AlIF.1210, AlF.1220)

0% 180 ohm
100% 0 ohm
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5.11.4 Virtual ANALOGUE inputs

The controller, besides the ANALOGUE inputs, manages also 8 virtual ANALOGUE inputs. They are managed by the
controller exactly as they were physical inputs (Withou,t any limitation). TheAs'EatAus of the virtualjnputs is not acquired o
by hardware but by softi NI ® ¢ KNE dz,EIAK UKS LI NJF YSuSN] ,d TdzyOuazy € 2¥ S Qi’S
a02Lke¢ 2yS 2F UKS AYUSNYIft YSIadaNsYSyuda FgFAfLFotS Ay 0
AVF.4001 "Genset frequency"

AVF.4006 "Genset voltage L-1.2"

AVF.4007 "Genset voltage L-23"

AVF.4008 "Genset voltage L-B1"

AVF.4009 "Genset voltageL average"

AVF.4012 "Mains frequency"

AVF.4017 "Mains voltage L1.2"

AVF.4018 "Mains voltage L2.3"

AVF.4019 "Mains voltage L31"

AVF.4020 "Mains voltage iL average"

AVF.4023 "Phase current L1"

AVF.4024 "Phase current L2"

AVF.4025 "Phase current L3"

AVF.4026 "Auxiliary current (also N)"

AVF.4031 "Active power L1"

AVF.4032 "Active power L2"

AVF.4033 "Active power L3"

AVF.4034 "Total active power"

AVF.4041 "Total apparent power”

AVF.4047 "Total reactive power"

AVF.4058 "Total power factor"

AVF.4059 "Total Cosfi"

AVF.4063 "Genset partial active energy"

AVF.4065 "Genset partial reactive energy"

AVF.4069 "Mains partial active energy"

AVF.4071 "Mains partial reactive energy"

AVF.4075 "Active power on loads"

AVF.4088 "Speed"

AVF.4091 "Oil level"

AVF.4092 "Coolant level"

AVF.4093 "Fuel level"

AVF.4094 "Fuel level involumé'

AVF.4096 "Immediate consumption”

=

AVF.4097 "Average consumption”

AVF.4105 "Battery voltage measured by the controller"
AVF.4108 "Engine start number"

AVF.411% "Engine working hours (ECU)"

AVF.4112 "Engine working hours"

= =4 =4 4 4 -4 -4 -4 -4 A -4 -—a -4 -a A - A -a -fof oA A s oA A s s A
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AVF.4114 "Engine partial working hours with closed GCB (partial)"
AVF.4116 "Engine missing working hours to maintenance 1 (partial)

AVF.4118 "Engine missing working hours to maintenance 2 (partial)
AVF.4116 "Days missing to maintenance (partial)"

AVF.4121 "Oil pressure"

AVF.4122 "Coolant pressure"

AVF.4123 "Fuel pressure"

AVF.4126 "Manifold air pressure"

AVF.4134 "Temperature"

AVF.4136 "Oil temperature"

AVF.4137 "Coolant temperature"

AVF.4138 "Fuel temperature”

AVF.4139 "Manifold temperature”

AVF.4140 "Turbocharger temperature"

AVF.4141 "Manifold exhaust gas (left)"

AVF.4142 "Manifold exhaust gas (right)"

AVF.4143 "Intercooler temperature"

AVF.4153 "Soot level"

AVF.4154 "Ash level"

AVF.4156 "DEF level (AdBlue)"

AVF.458 - "Aftertreatment 1 Diesel Particulate Filter Outlet Temperature
AVF.480- "Aftertreatment 1 Diesel Particulate Filter Intake Temperature
AVF.482 - "Aftertreatment 1 Diesel Particulate Filter Differential PresSure

=A =4 =4 =4 =4 A4 4 -4 -4 -4 -4 -4 A -4 -4 -4 -4 -4 -4 -5 -4 -4

]

It is not possible to use these functions for the configuration of the physical ANALOGUE inputs.

The purpose of the virtual ANALOGUE inputs is double:

1 Allowing to enable warning/blocks related to the internal measurements available.
1 Enabling digital outputs according to the value of the internal measurements available.

See example in pab.11.3
5.11.5 Conversion curves

The conversion curves are a tool which allow you to convert a numerical value into another numerical value. They can

be used for the ANALOGUE inputs and for the ANALOGUE output, for two purposes:

1 Convert the value acquired from an ANALOGUE input (of voltage, current or resistance (physical) found
on the controller board or on the optional expansion modules, from electrical value into the real unit of

measurement of the sensor.
T /2y@SNIL |y AYyGaSNylrt YSradiNB 2F (KS
ANALOGUE output.

NOTE: the conversion curves cannot be configured directly from the panel of the controller board, but through a PC

equipped with the BoardPrg4 software.

Once created, the curves can be saved on file to be reused, including on other controllers.

O2y GNBtf SNJ
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DM +=
Sensor name:

Unit: %
90,0 1-

Decimal digits: 85,0
[t

80,0

Before (Hz) [ After (%)
44,0 10,0

45,0
55,0
56,0

75,04 --booh

70,0

65,01 i

60,0 - boooobe
55,0
50,0~
45,0
40,0
35,0
30,0
25,04--

20,0

15,0

10,0 —— ————————— Hz
'44,0 45,0 46,0 47,0 48,0 49,0 50,0 5L,0 52,0 53,0 540 550 56,0

In the PC In the board 456_007en

The figure above shows a conversion curve associated to an ANALOGUE output. The ANALOGUE output has been
configured with the function AOF.3101Genset frequency. In this configuration, the output will run at 10% for a
frequency of 45Hz or lower, and at®@0for a frequency of 55 Hz or higher; for frequency values ranging between 45 Hz

and 55 Hz, the output will have a value between 10% and 90%.

You can add up to 32 points in the graph, thus creating alselinear curves. See in the example that the curve
configured has two horizontal segments at the beginning and at the end, obtained by entering two equal values in the

G! FOSNE O2tRaAYI D2 NNBALRYVFTFSNBYy (G O fdzS&a Ay GKS ao6STF2NB
to set a saturation limit on one end or on both ends of the curve. In fact, the controller board extends to infinitytthe firs

and last segments of thecurve. B¢ 3 K2 NRART 2y Gl f X2 gKFGSOSNI @I £ dzS GKS YSI adz
alyYyS @rtdzS 2F GKS aO2y@SNISRE YSIadaNBo Ly (GKS LINBJA 2 dz
ANALOGUE output will be set at 10%. If from the exampleeappou removed the first point (44 Hz 10%), the horizontal
segment would not be at the beginning of the curve: in this case, if the frequency should drop below 45 Hz, the
ANALOGUE output would drop below the 10%.

The BoardPrg4 software allows you (by means of the first buttons on top left) to save the curve on file to be able to use
it again in other applications. So, you can create an archive of the conversions associated to the sensors used.

In case the curve is associated to a physical ANALOGUE input configured with the functions AIF.2001, AIF.2003 and
lLChPHnnp O6GDSYSNRO aSyaz2NEoI GKS YSIadaNBE O2ydSNISR gAf
also specify (througthe conversion curve) how many decimal digits will the value displayed have, as well as its unit of
measurement).

512! y I f 23dzS 2dziLdzia oWv I Wwo
5.12.1 Analogue outputs on the controller (only GC400x)

On GC400x only, there are two ANALOGUE outputs to allow the interface with the majority if the devices that need a
current or voltage as input signal. To define the function of these outputs there are two parameters available, P.6001
for the output JQ andP.6002 for the output JR.
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Terminal | Voltage

JQ-1 | Voltage ANALOGUE sensor with positive polarity.

JQ-2 | Voltage ANALOGUE sensor with negative polarity.

Terminal | Voltage

JR¢1 | Voltage ANALOGUE sensor with positive polarity.

JR¢2 | Voltage ANALOGUE sensor with negative polarity.

The outputs are galvanically insulated, so both outputs terminals must be used. The total variation god9¥dmto
bMn+RO® LT Al A& ySOSaalNEB G2 NBRdAzOS G(KS @GFNRFGAZ2YZ @
configuration (see @r. 5.8.5); if the outputs are configured with the functions AOF.1000 and AOF.1002, it is possible to
dza&S GKS O2y (NBfftSNRA& LI NIYSISNER o06AlGK2dzi O2y@SNBRAZY Odz
1 AOF.1000 Function: use parameters P.0856 and P.0857.
1 AOF.1002 Function: use parameters P.0862 and P.0863.

The following description refers to P.0856 and P.0857, but the explanation is valid for P.0862 and P.0863 too.
1 To delimit the output from OVdc to 10Vdc:
o P.0856 =50%
o P.0857 =100%
I To delimit the output from 0Vdc to 5Vdc:
o P.0856 =50%
o P.0857 =75%
1 To delimit the output from2Vdc to +2Vdc:
o P.0856 =40%
o P.0857 =60%

5.12.2 Configuration of the ANALOGUE outputs

Every ANALOGUE output (2 for the GC400x controller and 4 for the DANOUT module) is fully configurable. Each output
is associated to a parameter (P.6001 for the output 1) that configure its function.

To all analogue outputs it is possible to apply a conversion curve.

The following functions, not directly linked to the operation sequences of the controller, are selectable for any digital
output;

 AOF.0102G4/ 2YYFYRSR o0& GKS aSNRAIf LER2NIasde ¢KS O2yiNR
internal logics, but with the commands received by means of the serial ports.

The following chart shows the list of functions matchable with the analogue outputs of the controller.

Output XX function Description

AQOF.0000 Not used.

AOF.0102 Managed by serial ports
(GC400x and from version 1.44 of GC315x)

AOF.1000 Only GC400xSpeed regulator

AOF.1001 Only GC400xX5Speed regulator (generic)

AN A
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AOF.1002 Only GC400x/oltage regulator

AOF.1003 Only GC400x/oltage regulator (generic)

AOF.3001 Engine speed

AOF.3011 Oil pressure

AOF.3013 Oil temperature

AOF.3015 Oil level

AOF.3023 Coolant temperature

AQOF.3025 Coolant level

AOF.3035 Fuel level

AOF.3101 Genset frequency

AOF.3111 Genset voltage

AOF.3121 Genset active power

AOF.3201 Mains frequency

AOF.3211 Mains voltage

AOF.3221 Only GC400XMains power

When using the functions AOF.3001 and following, you need to define the proportion between the measure selected
(voltage, frequency, etc.) and the % value with respect to the output full scale by means of the use of conversion curves
(see par. 5.8.5).

513hLJGA2Yy Lt T RRAGAZYIE Y2RdzZ Sa

Using the CAMBUS engine connection you can conn@@315x/GC400except for GC315 that has no CBNS
interfaces) to the following optional additional modules:

1 2 DITHERM/DIGRIN modules (2 DITHERM, 2 DIGRIN or 1 DITHERM + 1 DIGRIN):
o DITHERM: 3 galvanically isolated thermocouples for temperature measurement.
0 DIGRIN: 3 galvanically isolated Pt100 sensors for temperature measurement.

1 1 DIVIT module:
0 4 galvanically isolated ANALOGUE inputs 0...5V/0.¢TOV1OmMA/0...20mA

T 1 DANOUT module:
0 4 galvanically isolated ANALOGUE outputs 0...5V/0.¢I0V10mA/0...20mA

1 2 DITEL 16IN modules:

0 16 galvanically isolated 16 digital inputs (32 inputs in total). Each DITEL 16IN module can be
connected to 2 DITEL 80UT modules relays (32 digital inputs in total). It is not possible to use
the output modules without a related inputs module.

For the configurations to be made on the modules, refer to their user manuals.
Below we use the name DITEMP to refer to a temperature measurement module (DITHERM or DIGRIN).

To configure the modules on th@C315x/GC400x%t is necessary to set the number of modules available with the
parameters:

1 P.0141  The number of DITEL 16 IN modules (with any OUT modutex 2)
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1 P.0142  The number of DITEMP modules (i.e., DITHERM or DIGRtiN)X 2)
1 P.0143  The number of DIVIT modules (max 1)
1 P.0144  The number of DANOUT modules (max 1)

Only for GC400x, you need to indicate what €8IS interface is connected to the expansion modules, by means of the
parameter P.0140:

1 P.0140=0: the expansion modules are connected to the engineBLAAN(JO). This is the et CANBUS
interface and should be always us&te only case in which it cannot be used is when this interface is
connected to a MTU engine with MDEC controller.

1 P.0140=1: the expansion modules are connected to the engineBLfS\for the parallel functions (JP).
In order to connect the modules to this CANS interface, you need to use an additional &RIDGE
module, to avoid that the data transmitted by the modalare received from all the GC400x controllers
connected to the CAIBUS for the parallel functions.

Note: GC315x has only the JO interface, so there is no parameter P.0140. Still, the modules cannot be connected to JO
if it is used for the connection to a MTU engine with MDEC controllers.

Once the modules presence is configured, they appear as digital or ANALOGUE inputs or outputs and are driven the
same as the ones actually present on the controller board (except for the DANAOUT module since on the controller
board there are no ANALOGUEmuts)

In BoardPrg4, once the presence of a module is configured, it appears in the 1/O menu on the left column, with each
individual input/output ready to be configured.
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L2 MAINS
L3
N

[:| F1 Hn |:|F3

z 5 5 ¢

BUS/MAINS VOLTAGE

JH

The connection to the public electric mains is made through the connector JH of the controller board.
Note for GC400x: the connection to the connector JH varies in accordance to the type of plant:

1 SPM: the JH connector is not used.

9 SSB: connect the public mains to the JH connector. In this way, the controller can acknowledge faults
on the mains and start the genset.

1 SSB+SSTP: connect the mains to the JH connector. In this way, the controller can acknowledge faults on
the mains and start the genset. By means of this connection, moreover, the controller is able to
synchronize the genset to the mains to carry out the stiime parallel and avoid the blaclout on
f2IRa ¢gKSYy AGQa y2i ySOSaal NEO®

1 MPM: connect the parallel bars to the JH connector. In this way, the controller can synchronize the
genset to other gensets to carry out the parallel.

Use the parameter P.0126 to indicate the GC400x controller what has been connected to JH:

9 O: parallel bars
1 1: public mains

Triphase connection:

Connect phase L1 (or R) to terminal 3 of JH connector.
Connect phase L2 (or S) to terminal 2 of JH connector.
Connect phase L3 (or T) to terminal 1 of JH connector.

1 Connect neutral (if any) (N) to terminal 4 of JH connector.

= =4 =4

Two-phase connection:
1 Connect phase L1 (or R) to terminal 3 of JH connector.
1 Connect phase L2 (or S) to terminal 2 of JH connector.
1 Connect neutral (if any) (N) to terminal 4 of JH connector.

AN A
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Singlephase connection:
1 Connect phase (L) to terminal 3 of JH connector.
1 Connect neutral (N) to terminal 4 of JH connector.

Parameters P.0119 allows to select thephasebi-phasdsingle-phase mode.

For CAT.III application, the max applicable voltage is 300 Vac (plmseutral) and 520 Vac (phas®-phase).
Maximum voltage to ground is 300 Vac.

The controller board uses phase L1 (terminaB)itb measure the frequency of the mains.

If working voltages are greater than these values, stepn transformer must be used in order to respect the specified
limits. Nominal voltages on primary and secondary side of the voltage transformer are configurable by means P.0117
and P.0118. Voltageansformers having a nominal voltage of 400V on the secondary side are the solution that
preserves the best available measurement precision of the board.

It is optionally possible to order a version of the device with max 100Vac (jitese) voltage inputs to be used with
VT with 100V secondary ones. In this case it is necessary to configure P.0152 parameter for 100V working.

&Warninq! Do not connect devices provided with optional 100V max inputs directly to mains or to 400V bus not
to damage the device.

5.14.1 Measurement of the mains neutral

The device, in threphase connection, can function both with the neutral connection and without it; selectian is
performed through the P.(l9 parameter.

If the system is configured with the neutral connection, the neutral voltage is measured in relation with GND.

The values of the Vll, V2N and V3N phase voltages and the VN voltage of the neutral in relation to GND for the mains
are displayed on page M.03.

If the device is configured not to measure the neutral voltage, then page M.03 will not be displayed.
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L1

GENERATOR

L2

L3

<+

L1 3-
L2 2-
L3 1-

GENERATOR VOLTAGE

JG

The connection to the generator is made through the JG connector of the controller board.

Triphase connection:

Connect phase L1 (or R) to terminal 3 of JG connector.
Connect phase L2 (or S) to terminal 2 of JG connector.
Connect phase L3 (or T) to terminal 1 of JG connector.

1 Connect neutral (if any) (N) to terminal 4 of JG connector.

=A =4 =

Two-phase connection:
I Connect phase L1 (or R) to terminal 3@tdnnector.
1 Connect phase L2 (or S) to terminal 2Gtdnnector.
1 Connect neutral (if any) (N) to terminal 4 @&cbonnector.

Singlephase connection
1 Connect phase (L) to terminal 3 of JG connector.
1 Connect neutral (N) to terminal 4 of JG connector.

Parameters P.0101 allows to select thepghasebi-phasekinglephase mode.

For CAT.III application, the max applicable voltage is 300 Vac (ptaseutral) and 520 Vac (phas®-phase).

Maximum voltage to ground is 300 Vac.

The controller board uses phase L1 (terminaB)& measure the frequency of the generator.

If working voltages are greater than these values, stepn transformer must be used in order to respect the specified
limits. Nominal voltages on primary and secondary side of the voltage transformer are configurable by means P.0103
and P.0104. Voltageransformers having a nominal voltage of 400V on the secondary side are the solution that

preserves the best available measurement precision of the board.

It is optionally possible to order a version of the device with max 100Vac (jptes®) voltage inputs to be used with
TV with 100V secondary ones. In this case it is necessary to configure P.0151 parameter for 100V working.
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&Warninq! Do not connect devices provided with optional 100V max inputs directly to 400V _generator voltage
not to damage the device.

5.15.1 Measurement of the generator neutral

The device, in thre@hase connection, can function both with the neutral connection and without it; selectign is
performed through the P.Q01 parameter.

If the system is configured with the neutral connection, the neutral voltage is measured in relation with GND.

The values of the VI, V2N and V3N phase voltages and the VN voltage of the neutral in relation to GND for the mains
are displayed on page M.05.

If the device is configured not to measure the neutral voltage, then page M.05 will not be displayed.

516/ dZNNBYy i GNI YyaAF2NXYSNI O2yySOilAzy O6WCO

GENERATOR -

com ET4 T |

cr @6
Ne. B
crred -
cTi @ 2-
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com CTH2-3 4 =

CURRENT INPUTS
CT1+CT4

JF C.T. RATIO /5A

The measurement of the currents must be made exclusively by current transformers (TA) with a secondary 5A and
characterized by a level of isolation in accordance with the system in which the device is installed: at minimum an
insulation REINFORCED (DOUB&Ehe use of the device in overvoltage category Il or IV.

The current measurement shall be made exclusively by means of current transformer&XCis).connect mains
voltage conductors to JF.

Currents transformers having a nominal current of approximately 5 Ac on the secondary side are the solution that
preserves the best available measurement precision of the controller board. Any current measurement needs a power
of about 1VA; however, CTs®¥A are recommended, to compensate for leaks along the connection cables.

The maximum current that the device can measure directly is of 5.3Ac, beyond which the measurement circuit gets
saturated. The controller board is still able to measure, but with gradually decreasing precision, down to about 15 Ac

solely for transient situations,such as measuring over currents or short circuit currents on the system, using an
algorithm to compensate for the saturation of the measurement circuits.

The CTs for the measurement of the three currents have only one terminal clip for the return current, i.e-4ttkeelF
fourth auxiliary current has a return separated from the other three through thé t#fminal clip.

The measurement is carried out by shunt.
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NOTE: the returns of all CTs (including the auxiliary7Jknust also be connected to the genset starting battery
negative

If the CTs have to be connected to other devices in addition to the controller, it must be the last in the series. For
acquiring the currents of the three phases of the generator, the JD connector is used:

1 Connect to terminal 3E one terminal of the phase L1 C.T.

1 Connect to terminal 32 one terminal of the phase L2 C.T.

1 Connect to terminal 38 one terminal of the phase L3 C.T.

1 Connect to terminal 3& a common connection of the remaining terminals of C.T.s

For single phase connection, terminals2J&nd JFB should not be connected.
The P.0107 and P.0139 parameters are used for setting the current values of the CTs primary and secondary.

Using the P.0124 parameter you can define whether the CTs on the three phases are positioned on the generator (as
shown in the drawing above) or on the load, so as to measure also the power absorbed by the mains. This also has an
effect on the operation sguence and the display of symbols and currents and power/energy measures that appear on
the menu pages M.01, M.06, M.07, M.08 and M.09.

5.16.1 Auxiliary current

The measurement of the currents must be made exclusively by current transformers (TA) with a secondary 5A and
characterized by a level of isolation in accordance with the system in which the device is installed: at minimum an
insulation REINFORCED (DOUB&Ehe use of the device in overvoltage category Il or IV.

The device allows for acquiring a fourth measure of current, usable for example for a differential protection. By default,
the fourth measure is not used.

The board is configured for the connection of a current transformer (C.T.) for the measure of the current: if it is required
to use a toroid (instead of a C.T.) it is necessary to ask for the special option in phase of order (E6202111000XX).

The parameters P.0108 and P.0140 define the currents of the CTs primary and secondary for the auxiliary current.

The P.0130 parameter determines where the auxiliary current is measured:
0- On the generator
1-0On the loads
2-0n the mains.

The P.0131 parameter allows you to select if and how the auxiliary current is used:

0- Not used

1- General use.

2 - Neutral on the generator

3 ¢ Differential protection
Settings 1 and 2 allow to establish a threshold (par. P.0367 and P.0368) and to determine what action should be taken
when the same is exceeded. The setting 2 allows the controller to calculate the genset current differential protection

(seeb.16.1.). Settings 2 and 3 allow to set a threshold (par. P.0377 and P.0378) on the differential current: when
exceeding it, an alarm is activated.

You can configure a digital input with the function DIF.2¢@45 A a I 6t S G KS LINRGSOGA2ya 2y
is active, the thresholds, even if set, are ignored and no fault is generated in case the thresholds are exceeded.

5.16.1.1 Differential current

To use the current differential protection, the CT of the auxiliary current should measure the current on the neutral of
(KS ISYSNId2NI YR (KS t ®nqbodvizilel NI Y28/ SiNG 83 KISyt SANT 60 NE ST |
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That way, the device calculates the vector sum of all the four currents measured and therefore detects and calculates
any imbalance, allowing you to implement, by means of the parameters P.0377 and P.0378 a threshold for the maximum
current differential potection.

The triggering of the protection generates a lock.

517/ 2YYdzy AOI GA2Y

The device is supplied with many communication ports for connecting to a PC, modem, networks etc. Some of these
ports are available only 08C31584YGC31%""/GC400/ans+LiniGC400ans,

GC315x is supplied with:
1 USB connection type B to PC, for FW updating and parameter programming

GC3184s/ GC400 is supplied with:
I USB connection type B to PC, for FW updating and parameter programming.
1 RS232 Serial connection (max 12m), see par. 5.14.1.

I RSA485 Serial connection with galvanic isolation; maximum connection length under optimal conditions,
1200m. The 120o0hm termination resistor is biili to enable it, all you have to do is connect pins 1 and
2 of the JO to each other. Shielded cable wZ@dhm impedance should be used (such as BELDEN 3105A
Multi-conductorEIA Industrial R&5PLT/CM). See par. 5.14.2.

I CANBUS connection to the engine ECU and the additional optional modules (DITEL, DITHERM, DIGRIN
and DIVIT), with galvanic isolation. The 120ohm termination resistor isifuiti enable it, all you have
to do is connect pins 4 and 5 of the JQ to eadtentIt requires the use of a specific shielded cable (such
as HELUKABEL 800571). See par. 5.15.

1 RJ45 connector for connection to Ethernet networks 10/100 (GC315ETH version).
For details concerning the communications see the specific paragraphs and the dog@mnent
For the CAMBUS connections see documef$and|[7].

These communication ports (excluding the GRS portsupport the Modbus RTU protocol, in SLAVE/SERVER mode.
Through Modbus, it is possible to read frahe controllerall measures and states. It is also possible to modify the
configuration parameters (knowing the access passwords) and send commands (knowing the command password).

You can protect the write/command access to the communication ports with two passwords:

P.0469 (menu 1.1.2). It is an alphanumeric password of up to seven characters. By default, it is blank, which means no
password. If set to any value other than blank, it protects toetroller from any write access (commands, counter

reset, parameter setting). To be able to access in writing, first write the correct password in the provided registers (again
via Modbus)

tdnnnn 6YSyYydz mOMPHO® LG Aa | ydzYSNAO LI adag2NR o0nX| dhpdpd
it protects thecontrollerfrom commands received through the communications ports. To send commands via Mpdbus

to the controller, you must precede each command with the password contained in P.0004. It is also possible to|disable

the commands received through the communication ports, using a digital input configured with the figigtio252

0 Remote commands loék® NJ 5 L CRromtppanel/redate commands l0€k0
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5.17.1 Serial port 1 RS232 (JANot available for GC315
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RS232 JA
connector (serial port 1) can be used for interfacing with an external device provided with RS232 interface, such as, for
example, a modem or a PC. The maximum length of the connection should be no more than 12m.

The connection can be used for programming the parameters of the device through the BoardPrg4 program, or for
connecting to a supervising program suchttasMecc AlteSupervisoiSS3

You can also use it to acquire the measures of some engine electronic controllers (CUMMINS, GERAFLEX).

For the functions and protocols implemented, refer to documgjt See below the diagram of the connector:
1 JA_01: not connected

JA_02: RXD

JA_03: TXD

JA_04: DTR

JA_05: GND

JA_06: DSR

JA_07: RTS

JA_08: not connected

1 JA_09: not connected

=A =4 =4 -4 -4 A A

To configure the use of the serial port 1 you need to configure the parameters

1 P.0451 Use of serial port 1

1 P.0452 Modbus address serial port 1

1 P.0453 Baud rate serial port 1

1 P.0454 Settings, serial port 1

1 P.0470 Modbus registers order, serial port 1

The description of these parameters is found in docunjéht
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5.17.2 Serial port 2 RS485 (JQNot available for GC315

Connect together
pins 1-2 for
termination

hm

RS485INTERFACE

T

L1

[

[

1N/

I NI
||I—(:)

USB2.0
Rs485 [
R

RS485
RS232/USB
ADAPTER Pl RS232

AUXILIARY \

MODULES

The device can be equipped with a serial portRS485 (serial port 2), which is galvanically isolated and separated from
serial port 1 (RS232, and which can be used to connect via Modbus to a PC or other devices. You can also use it to
acquire the measures @ome engine electronic controllers (CUMMINS, GERAFLEX).

For details concerning the RS485 connection, its use and the programming of the parameters, refer to dgthment

Connections:
 JO3 Connection RS485 A
1 JO2 Connection RS485 B

The RS485 connection needs a 1200hm termination resistor on both ends of the cable. The device has the resistor built
in; to enable it, all you need to do is jumper connectlJ@nd J& to each other

You cannot connect a modem on serial port 2; as for the rest, you can use it for the same connections as serial port
RS232, using RS485/RS232 or RS485/USB adaptors where necessary.

The galvanic isolation ensures the safe operation of the connection, including between remote devices and devices with
earth potentials different from t.

The length of the connection should be no more than 1200m; however, it depends on the transmission baudrate set. A
specific shielded cable should be used (4% with grounded shielding mesh.
To configure the use of the serial port 2 you need to configure the parameters

1 P.0471 Use of serial port 2

1 P.0472 Modbus address serial port 2

1 P.0473 Baud rate serial port 2

1 P.0474 Settings, serial port 2

1 P.0475 Modbus registers order, serial port 2

The description of these parameters is found in docunjéht
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On serial port 2 cannot be connected a modem; for the rest, it is possible to use it for the same connections possible
from RS232 serial port using RS485/RS232 adaptors or RS485/USB when necessary.

It is also possible to use this port to directly connect to the ECU electronic junction box of some CUMMINS engines
gKAOK R2y Qi KIFI@S GKS /1 b.!{ O02YYdzyAOlF{iA2y® ¢2 R2 a2 A

1 P.0471 = Master Modbus

P.0472=1

P.0473 = 9600

P.0474 = B bit, no parity, 2 stops

P.0475 >=Q.SWF

P.0700
0 184: for CUMMINS QSX15
0 185: for CUMMINS QSK2323/45/60/78
o 186: for CUMMINS QST30

=A =4 =4 4 4

Use the traditional commands for the starp, the stop and the engine speed regulation.

AN A

mecc alte
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5.17.3 USB (JB)

E FIRMWARE UPDATE AND PARAMETERS CONFIGURATION =

USE FUNCTION

JB ———
' ™

{
S USBZO_

The USB protocol specifications do not allow it to be used permanently in the industrial sector due to limited length of
the cable and to the relatively elevated sensitivity to electrical disturbances including on the PEosittés reason,

the USB connection cable must only be inserted when it is necessary to operate on the device and it must be removed
from the JB connector when the operation is finished

The USB connection to a PC is used for two purposes:
- Enabling the device firmware
- tFNFYSGSNDRDA LINPINI YYAyY3
Loading/replacing the firmware of the device is a specific operatidviezfc Alte in addition to the operating FW to be

loaded, it requires a particular procedure and specific programs and normally this procedure must not be carried out by
the person who performs the installation, except in specific situations previously agreedloNlast Alte

The USB port can be used for programming the parameters with the BoardPrg4 program, as an alternative to the serial
connection RS232/RS485 or to Etherrdsiter installing the driver, the PC will acknowledge the controller as a new
serial port, to be used just as if it were an RS232 serial.

The configuration parameters are:
A P.0478 Modbus address serial port USB
A P.0479 Modbus registers order, serial port USB

5.17.4 Ethernet (JSY Not available on GC315, GC3T%and GC408rk

B0 DA

L“““L -+—= WIRED NETWORK

PR SCSIASETH

RERGON g

ETHERMET

On some models of the controller, a RJ45 serial port is provided for data exchange connection via Ethernet network.
For details regarding the network connection and the protocol, refer to docurf&int
You can connect the device to a LAN network, or directly to a PC (point to point connection).

The connection allows for the use of tiecc AlteSupervisor SSSWs, configuration of the BoardPrg4 and of all the
available features using the TCP/IP protocol.
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The device connection in a LAN network also allows to keep both the inner time updated with the UTC time and the
dispatch of data and events updated towards t8mart Clad server and to keep the possibility to give a public IP
address (static or dynamic) directly to the device itself.

Parameters for the configuration:

Parameter Type Description Default value
P.0500 01.10 IP address 192.168.0.1
P.0501 01.10 Subnet Mask 255.255.255.0
P.0502 01.10 Network Gateway 0.0.0.0
POSO3 | 0110 | oy el emmieaton

MODBUS records ordaihen 32bit information are
P.0505 01.10 required, it determines whether to send the first most 0-LSWF
significant 16 bit first, or the ones less significant
P.0508 01.10 NPT Server port 123
P.0509 01.10 NPT server IP address 0.0.0.0
P.0510 01.10 Primary DNS server IP address 0.0.0.0
P.0511 01.10 Secondary DNS server IP address 0.0.0.0
P.0513 01.10 DHCP server port 67
P.0514 01.10 DHCP server IP address 255.255.255.255
P.0515 02.03 Period of inactivitymin) 5

To join the device inside a LAN network is necessary to configure the parameters P.0500, P.0501 and P.0502. It is
possible to proceed in two different ways:

91 Itis possible to configure the three above mentioned parameters manually, with congruent values with
the network which we are connecting to (the sabt mask and the router/gateway are specific of each
network, the IP address must be a univocal addreseemetwork). To proceed this way, it is necessary
that the parameter P.0514 is set to 0.0.0.0 or that the parameter P.0513 is set to zero.

91 Itis possible to dynamically get from the network the values for the three above mentioned parameters.
To do so, it is necessary that the controller can connect to a DHCP server (Dynamic Host Configuration
Protocol). To proceed this way, it is necesshat the parameter P.0514 is set to 255.255.255.255 or that
the parameter P.0513 is set to 67 (67 is the TCP standard port for the DHCP server; if your server use a
different port set it to P.0513).

Once the controller has valid values for the parametef60, P0501 and R)502, it can be contacted through T-CP
Modbus protocol on the configured IP address and on the configured port WOBBB, i.e., with the supervision SW
(Mecc AlteSupervisoiSS3 and configuration SW (Boandfg).

The controller also supports the DNS protocol (Domain Name System). The DNS system is a system used for the
conversion of the network knots names into IP addresses and vice versa.

The controller uses this function to convert the server ng@kud Link server addredsjo an IP address, but also to
sign up on the network with a name. The name has to be configured through P.0456 and must be univocal in the
network. To use the DNS system is required:

91 If you do not use a DHCP server (see above), it is necessary to set the IP address of the DNS server in
P.0510 (it is possible to set the address of a secondary DNS server into P.0511).

1 If you use a DHCP server (see above), the IP address of the DNS server is received by the controller directly
through the DHCP server.
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If the DNS server is reachable on the network, the controller provides to register its name (P.0456) on the network, and

since that moment it will be reachable through the T@&dbus protocol, both on the IP address and on the configured

names, on the P.@3 port.

5 Select serial address

K |

IP addresz [or DNS name or controller's name) |p|ant_ﬂame[F‘.U45E]

Serial address:

TCP port: |592

Get the IP address fram the SIMONE server [

k Cancel ‘

The parameters P.0508 and P.0509 allows to set the IP address and the NTP server port (Network Time Protocol), to be
used to connect to a NTP server in such a way to keep the inner time and the given time zone synchronized and updated

GUKI G Aa 2NRAVIFAGKSR a/y2A GSNEFE ¢AYSE 0 d
For further details, see chapter 10.9The real IP addresses (those configured manually or those obtained from the

DHCP server) are visible on page S.05.

When no packets are received on the Ethernet port for a duration longer than the configured Period of Inactivity
(P.0515), the o#bboard Ethernet port is reset. This is a safe procedure to prevent hardware faults, and also allow fault

. @

aStdAay3

020K

recovery and autsegdiation on the network.When P.0515 is set to 0, the port is never automatically reset and this
feature is disabled.

5.17.4.1 Ethernet — SNMP protocol

The SNMP protocol (Simple Network Management Protocol) is an international standard protocol for managing devices
on IP networks. It uses the UDP protocol on ports 161 and 162; it allows to simplify the configuration, management and

supervision (monitoringof devices connected in a network.

The SNMP protocol has three fundamental components:

1. MANAGER: is the management system (e.g., supervisory system or expires on PC);

2. AGENT: is the device that responds to SNMP queriesN&gg Altecontroller);

3. MIB (Management Information Base): is a fixed file used to provide the manager with instructions to

collect the information contained in the device.

It is a requestesponse protocol; the Manager queries the board by sending the request messages (GetRequest,
SetRequest, GetNextRequest and GetBulkRequest) and the controller (Agent) will reply with Response. Furthermore,
when an "event" occurs, the comiler sends spontaneous information through TRAP messages to a specified manager.

The protocol provides the definition of the "Community String" to regulate the access to the data of the board in reading

and writing. Those currently used in the controller are:

1 Read Community String: "public”
1  Write Community String: "private".

Currently the controller supports the versions v1 and V2c of the SNMP protocol.

The parameters used in the configuration are available in the menu 5.5 Ethernet:

Parameter | GC315| GC400 Name Default
P.0524 01.49 | 02.10 | Enable SNMP? No
P.0525 01.49 | 02.10 | SNMP Manager address 0.0.0.0
P.0526 01.49 | 02.10 | SNMP Noatification port (TRAP) 162
P.0527 01.49 | 02.10 | SNMP Notification events (TRAP) 0
Ny A Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized
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The parameter P.0527 configures in which cases the controller must spontaneously send natification events (TRAP) to
the SNMP Manager:

Bit Value (hex) Description

0 0001 For alarms, warnings and deactivations
2 0004 For mains status

3 0008 For generator status

4 0010 For engine status

6 0040 For board operating mode

NOTE: the MIB filedecalte_ GC315 v2B.mib for GC31®8ecalte_ GC400_v2B.mib for GC400) are availabléhen
Mecc Alteweb sitewww.meccalte.com

518/ 'bd ! { O2yySOGAz2ya
For the below described connections, use a cable suitable for theBLrS\(see dodg][1]).

5.18.1 CANBUS (JO) connectiannot available for GC315

------
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Using engine equipped with ECU (Electronic Control Unit) andBT/Ninterface, most of the previous detailed
connections are no more required. With only one connection (BAI$ to be more precise) the controller is able to
start or stop the engine, as wels to control its speed, to make several measurements (such as running speed, coolant
temperature and oil pressure) and to display the diagnose codes activated by the engine itself.

Similarly, with the same CANBUS connection the controller is also able to connect to the automatic voltage regulator
(AVR), to control the voltage and acquire diagnostic trouble codes and measurements.

For features and operation details, as well as for the configuration of the B14% communication parameters, see
documents[5], [6] and[7].
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The CANBUS interface is galvanically isolated. BANS connection is carried out by means connectorTi®.same
bus is also used for connecting to the optional modules DITHERM, DIGRIN, DIVIT, DITEL and DANOUT.

Connections:

1 Connect terminal JG to terminal CAN_H of the engine's control unit and/or to the automatic voltage
regulator.

1 Connect terminal J® to terminal CAN_L of the engine's control unit and/or to the automatic voltage
regulator.

1 Connect the shielding mesh of the shielded cable to the protective earth or to signal on both sides make
sure that interior, panel and the engine frame are kept at the same potential).

The CANBUS connection needs a 1200hm termination resistor on both ends of the cable. Normally, the control units
of the engine have the termination resistor bdiitt (if not, connect the resistor directly on the CAN_H and CAN_L
terminals of the control uit).

The termination resistor is builh; to enable it, all you need to do is jumper connectdl@nd J&b to each other.

NOTE: the termination must be always enabled, unless the connection proceeds to other devices and the Controller
is not one of the two ends.

Use the parameters from menu 7.1 (in particular parameters P.0700 and P.0703) to indicate to the controller the type
of engine with which it must interact and the functions that must be managachilarly, use the parameters of menu

7.2 (in particular parameters P.1700 and P.1701) to indicate to the controller the type of voltage regulator with which
it must interact and the functions that must be managed.

For configuring the additional expansion modules, see par. 5.10

5.18.2 CANBUS (JP) connectianonly available for GC400x

This CANBUS interface is only available for GC400x and must only be used for plants composed by more than one
generator (MPM). It is useful to connect BleccAlte genset controllers to each other (not necessarily only GC400x):
through this communication channel (PMB®ower Management Communication Bus) the controllers exchange all
necessary data to manage the parallel functions (see [@)c

The CAMNBUS interface is galvanically isolatddhe bus itself can be also used for the connection to the optional
modules DITHERM, DIGRIN, DIVIT, DITEL and DANOUT: in this case it is also required the useBRI®GENnodule
to avoid that the expansion modules data of a controller are sent to thénet controllers connected to this CARUS
too (see 5.10).
Connections:
1 Connect the J2 terminal to the CAN_H terminal of the othgecc Altecontrollers.
1 Connect the JB terminal to the CANL terminal of the otheMecc Altecontrollers.
1 Connect the shielded cable to the protection or signal ground on both sides (ensure that the inner Control
Panel and the engine frame are kept at the same potential.

The CANBUS needs a terminal resistance by 120 Ohm on the two ends of the cable. It is therefore necessary to insert
such resistance only on the first and the &g ccAlte controllers.

Note: the connection of the controllers can never bstar butmust be linear.
The termination resistor is integrated into our controller; to insert it is only required to bridgewith JPL.

Use the parameters of menu 8 for the parallel functions (in particular the parameter P.0800 enables/disables this
interface CANBUS).
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6 [ AVE9 /2y GNRf f SNA
6.1 t NBIMRQYY [¢9

The newGC315"K e GC406™ controllers are equipped with abTE Cat.MZand NB4oT Multimode module and
quaddand2Gfallback GPRS/EDGHR)th multi-regional coverage.

They embed also a Global Navigation Satellite SysBhSEreceiver, usinGPSGLONASS, GALIL&®eiDousystem,
to provide and reliable positioning information with a high accuracy and performance.

The flexibility extends further with dynamic system selectioitCatM1, NEoT, andGPRS/EDGE single mode or as

a preferred connection that does not require a module reboot to switch between modes. They provide a solution for
applications that require broad geographic coverage, even in areas wWhEteCat.MIand NB-loT are not widely
available yet.

NewLINK LTHevices deployed in the field today, can then be activated on exig@wetworks and still leverage the
benefits ofLTE Cat.MandNB4oTtechnology once it becomes available.

The system can be used for different purpdses
1 For usinghe Mecc AlteSmart Cloudsystem
To remotely connect to the device via internet, i.e., usinghexcAlte SupervisorSS3program
To enter the programming of the remote parameter via internet
To receiveSMS*messages in case of alarms or information about the plant status

= =4 =4 =4

To send commands to the plant throu@MS*messages
1 To possibly update the FW by remote by ugimgMecc AlteSupervisorSS3rogram

It 'also present a system for detecting displacements composed of an accelerometer and a gyroscope. If the generator
is improperly moved the device will send a series of warning messages and coordinates acquired from the navigation
system GNS¥$so you can track the route on a map.

The devices can also be equipped, in option, with internal lithium battery, which guarantees several operation hours to
the SMS*sending system, the position and status data even in case the device main supply is removed.

The battery is automatically recharged and does not need to be periodically replaced.

A Note: Module is able to make and receive SMS*, make GPRS/EDGE/LTE traffic but is unable to make and receive
voice calls.

*SMS:the networks on which cellular Narrowband is deployed, do not always support SMS serviceSBWBoTor
LTE Cat M1Several operators have yet not deployed the SMS functionality for Narrowl@ontact your network
provider for details.

AN A
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A WARNING! Each operation of insertion/extraction of the SIM must be performed when the device is switched
off, that is with no external supply and with the selector of the internal battery in NO BATTERY position (only with
optional internal battery present) The access lid must be removed solely in absence of the genset and main/bus
voltage.

6.1.1 The SIM Card (Onlyink LTE

The device necessarily requires a SIM for its operation. i< 25 mm >

If you wish to use the packet data functions (communicate with the device through TCF

use ofMeccAlte Smart Clad system etc.) a SIM with an internet connection active plan 15
required. The SIM card in the device determines whether the device suppc mm

GSM/GPRS/EDGETE Cat MAndNB-loT or all these connections.

Make sure that your SIM supports the packet data network type you want to-use, if
you want to use the module ibTE Cat Mhetwork you have to confirm with the operator that the particular SIM card
supportsLTE Cat Mhetwork.

SIM Type:tandard SIM Cart/pe Mini-SIM(or PLUGIN).

6.1.2 SIM Holder (Onlyink LTE

®INFORMATIONJIake sure SIM card does not require PIN cod
If it does, it is possible to disable it in any common network unlocke
mobile telephone

Ensure the device is powered off, then remdkie back cover from
the device.

connectors and the battery switch.

Insert a small screwdriver in the little retention hooks and make
slight leverage to remove the panel.

After opening the cover, you will see the following parts:

SMA FEMALE connector for GIIME antenna.

SMA FEMALE connector for GNSS antenna.

SIM card holder slide.

Switch for internal optional battery (inserted/not inserted).
Yellow LED: indicator for Network Status (NET).

Green LED: indicator for Module power on/off status (STATUS
Internal Battery connector

@MmMoOO®
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6.1.3 SIM insertion (OnhLink LTE
Pull back the upper cover, it clicks as it unlocks. (fig.1).

Open the SIM card holder, it hinges towards you (fig.2).

{fARS Ay (GKS {La ORNRX S\aa dzNR yaX 206K/S 0GFIAREISD 1AMz
Close the cover, press it down and slide it as shown until it clicks into place (fig.4).

Fig.3 Fig.4
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6.1.4 GSM/LTE and GNSS antenna (Quihk LTIE

Connect the antennas when the device is off; let the cable pass through the lid holes paying attention not to invert the
two convectors between themselveBighten the connectors by hand without using wrenches or pincdfi.5)

GSM/LTE antenna must be connected to the @S SMA plug on the Link device; use only omnidirectional antennas.
The maximum gain allowed to antenna and its cable is 3 dB. The impedance of the antenna must be 50 ohm. It is not
allowed to connect the anteradirectly on the plug but a minimum of 3 m of proper coaxial cable is required.

GPS antenna or GPS+GLONASS antenna must be connected to the GPS SMA plug on the link device.
Use only active antennas with impedance of 50 ohm.
The GPS plug of the Link device provides automatically the power supply required (Max 35mA@3,3Vdc).

az2z@S G(KS agAlGOK (2 GKS NRIKG Ay a.!¢¢9w, hbé LRaAGAZ2Y
paragraphs between 6.4)6

Fig.5

Close the access cover by pressing in the vicinity of the latches (fig.6).
It is possible to use a combined antenna GSM/LTE+GPS/GLONASS or GSM/LTE+GPS antennas.
In this case both GPS/GLONASS and GSM/LTE antennas are integrated in just one body; they can be provided on

request together with the Link devices.

&WARNINGA separation distance of at least 30 cm (11.81 inches) between the GSM/LTE antenna and the
body of the user and other persons must be maintained at all times.
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6.1.5 LED indicator (Onlyink LTE

Controller LINK have two LEDs indicating modem's operating states (Fig.7).

[ 95 fA3IKAG 62N] Q& 0SKI GA 2 dzNJ

1 LED1 (Net)yellow LED flashes with different modalitie}
according to the connection status with the mobil
network.

64ms ON and 800ms ORRodem not registered to the
mobile network.

64ms ON and 3000ms OFfodem registered to the
mobile network.

64ms ON and 300ms ORFRodem is exchanging data o
the mobile network.

1 LED2 (Statusgreen LED indicates whether the modul ) p e
is on and ready to use. L (B K R

. , : ) sor OFF¢BATTs ON 7]
Both OFEFthe modem is off or in Power Save Mode. - S =

BATTERY ON

6.1.6 Lithium-lon internal Battery (OnlyLink LTI

TheGC315"% e GC408™controllers can be supplied optionally with a Lithitiom internal rechargeable battery, which
is able to ensure only its data transmission and localization for some hours in case of lack of the main supply.

The battery is activated/deactivated through the switch (fig.7).

With the circuit breaker i©OFF BATTERWsition (that is moved to left) the internal battery is totally disconnected; the
operation of the modem and all functions of tthénk LTEontrollers are only possible when present the main supply
of the controller.

With internal battery present and switch BATTERY Opbsition (that is moved to right) the battery is recharged
automatically in presence of controller supply and keeps the device active when the supply is missing.

The full charge requires approximately 12 hours, after which the battery is in permanent buffer charge.

The battery is controlled by an internal circuit witch continuously monitors its voltage. If the voltage drops below the
recharge threshold, another charge cycle begins and current is once again supplied to the battery.

A thermal regulation optimizes the charge cycle time while maintaining internal battery reliability.
The internal battery can be recharged only when the controller temperature is between 0°C and +50°C.
The internal battery is lithium ions type and has a small level ofisstharge but present though.

The internal battery contains a safety system that disconnects it if its voltage drops below a minimum operating
threshold, but still allows recharging; if the voltage drops further for-dimltharge below a further second level, the
system disconnects thbattery internally and permanently; once this second level has been activated, it is no longer
possible to charge the battery, which must be replaced.

Reaching this second level takes a few months, however, with the battery completely discharged.

Letting the battery discharge completely (circuit breaker on BATTERY ON) in not supplied controllers as those stocked
or in not supplied plants since used without making a periodic recharge (i.e., once per year) could therefore make the
internal batteriesunusable for a long period. Thus, we strongly recommend to leave the circuit breaker on BATTERY OFF
in case the system or the controller are not going to be used for a long period.
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The device operation time in battery mode depends on several factors, such as the environment temperature, the data
sending frequency and the mobile network signal intensitige duration of the battery can be highly increase by
activating one of the two types of energy saving.

®INFORMATION_eave the switch on BATTERY OFF when the device does not have the main power supply (JD)
and should not be used for a long time: this allows you not to unnecessarily discharge the internal battery.

&WARNINGIn the internal battery operating state and in the absence of the main power supply (JD), the device
is not able to manage the operation of the genset. It must be left in OFF/RESET mode.

During the operation with battery the most part of the controller functions are deactivated. In details:
0 The display lamp remains off.

The digital inputs are all always active and cannot be used for alarm aralgsre signals

The digital and relay outputs are deactivated

The analogical measures have no meaning and go down the scale

The USB port, the RS485 serial port and the CANBUS port are inactive

The internal siren is inactive

What remains active:

cC oo

The data communication via the cellular network
Sending and receivifgMS*message
TheGNSSeolocation

The RS232 serial port

The display LCD (with lamp off)

The accelerometer and a gyroscope

The keys

62t I N} YSUSNIRE LR ¢ FA IdzNF GA2Y 6

To activate the function of theink LTEI @ LJIS& X AG Aa ySOSaal NE (2 A¥30 ai2RAz S NI2
[Ay]l a2RdZf S 6AGK olF GOSNBE ®

[ R - i A A e e e

Always verify that on theLink LTED2 Yy i N2 f £ SNBE G KS t dnnpn LI NI-MR M&INE witkh & S
oFGGSNRBET Ay 20KSN) BSRASRY Bt Ada2KR8%&é§00S asSd G2 an

6.2.1 SMS messages

ThelLink LTEcontrollers can send alerts directly to a mobile phone $MS*(mobile originated SMS); to do so, the
device can need to be programmed to se®lS to a specific phone.

To this purpose it is necessary to:

1. Set one or more telephone numberB.0457, P.0459, P.0461, P.0368dicating for each number that it
is to be used as the recipient of an SMS*. This is obtained by setting the parameters for each telephone
number entered to "1"P.0458, P.0460, P.0462, P.0364

2. Using the "Communication events" parameter, configure which system events should ca&d &t
be sent.

In case that the device is configured with at least one phone number dedicated to SMS transmission and it is configured
F2NJ Fd tSlrad 2yS S@Syid AyaaARS (KS a/2YYdzyAOlI GAz2y S@Sy
performs the following t®p-by-step sequence:

1. Selects the first phone number configured ¥ S*transmission.

2. Sends arsMS to that number.
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3. Checks if one or mor&MS are set for each phone number. If not, or if all the programmed SMS
transmissions have been performed, it carries out the following item 4 step. Otherwise, it waits five
seconds and carries out item 2 step.

4. Checks if further phone numbers configured favS transmission exist. In case thiese exist, the
device waits five seconds and carries out item 2 step. Otherwise, it stops thewtpp sequence, until
the next warning event occurrence.

l.e.: at each new anomaly event (set f&ivIS transmission generation) occurrence, the quantity of programrsaais*

Ada GNIYyavYAGGSR G2 SIFIOK O2yFA3IdzNBR LIK2yS ydzyoSNE Ay O
configuration.For theSMS you can receive and for the commands you can send see the docy2igfitAAS0341xx

Serial Communication and SMS protocol).

* SMSthe networks on which cellular narrowband is deployed, do not always support SMS serviceSBWBoT or
LTE Cat M1Several operators have yet not deployed the SMS functionality for Narrowl@mtact your network
provider for details.

®INFORMATIONt is important that you deactivate the PIN code check: insert the SIM in a phone and deactivate
the PIN code before using it in thieink LTElevices.

6.2.2 Mobile network configuration and data connection

To use the communication on 2G/LTE network it is necessary to configure some parameters that allow the device to
connect to the mobile operator appropriately.

For the data exchange through TCP/IP protocol, the IP address is assigned to the controller directly from the mobile
network and the controller will then be contactable using this IP address.

Page S.05 shows the IP address given to the controller by the data mobile network. It is also possible to interrogate the
controller viaSMS*to know the current IP address.

It is not possible, instead, to join the controller using the name configured with the parameter P.0456.

If you are usinghe MeccAlte Supervisor SS# is possible to connect to the plant in any moment by settivgsection
dedicated to the connection between thdecc AlteSmart Clad server.

Below are the minimum configuration parameters to be set to allow the device to connect to the mobile network and
communicate with theMecc AlteSmart Clad system via TCP/IP protocol

These parameters can be modified on the controller through the relative programming menu, with the BoardPrg4xx
and also through the web service in the appropriate configuration page of the device:

Parameter Name Default
P.0570 Mobile network mode 1-GSM/GPRS
P.0571 LTE category 2-CAT M and Nt
P.0551 APN primary (access Point Name)
P.0552 APN primary username (optional)
P.0553 APN primary password (optional)
P.0554 APN primary (access Point Name)
P.0555 APN primary username (optional)
P.0556 APN primary password (optional)
P.0557 Connection mode 1-Stay connected
P.0558 Modbus/TCP enable 0-No
P.0559 Modbus/TCP port 502
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1 P.0570parameter configures the preferred Network Mode to:
U n  0da! dzi auomdtia drnéction betwee@SM/GPRS/EDGE or LTE network.

In this mode, the device decides independently, based on the available networks and signal
strength, which type of network to connect.

When first power up it will search with the following priority: CAM > NBIOT >
GSM/GPRS/EDGE.

Search time depends on signal strength and active mobile networks detkchay be necessary
to wait several minutes before the first connection to the mobile network is established.

0 m 0 d&D{ ak@nhnhestipréta)the GSM/GPRS/EDGE network only
0 H 0 &:[caheétion to the LTE network only
1 P.0571parameter configures the preferred LTE network mode to:
0 n o éa/é!ladrinection to the CAM1 network only.
i ™M 06-t B ¢conmection to the NBoT network only.
0 H 6 éVahdNBL 2 tafitoméatic connection between CAT or NBIoT network

If you have &IMnot enabled fol. TEconnections CAT.M1 or NBoT) or if these two new technologies are not available,
we recommend setting parametd?.0570to 1-GSM/GPR%o force the connection to th&SM/GPRS/EDGtetwork
and make the first connection faster.

1 P.0551parameter configures the APN (Access Point Name) of the mobile operator used. Some
operators require access credentials (username e password) to access the APN: in this case use the
parameters P.0552and P.0553to configure username and password. If access credentials are not
required (standard), leavé®.0552and P.0553empty.

1 P.0557parameter configures how the controller has to connect to the data mobile network:

U 00a5A802yySOb PSHINBKAAYT2RS GKS O2y(iNBfft SN Oz
every time it has to send data the server and disconnects as soon as it has sent the data. If this
mode is used, the data exchange with the Modbus/TCP protocol with the controller is not
possible.

U 16a{idle OdWYSRQAERY2RS A& &daA3Sa0GSRY G(KS 02y i NZ
as soon as possible and remains connected until it is possible. In this mode the data exchange
with the Modbus/TCP protocol with the controller is possible (BoardRvtptc AlteSupervisor
SS3

1 P.0558parameter activate/deactivate the data exchange with the protocol Modbus/TCP on the mobile
network: when it is enabled, the parameteP.0559configures the TCP port on which the controller is
able to communicate.

Page S.04 shows:

U the active connection typ&SM, EDGE, LTE-NB or LTE S. 04 SERIAL COMMUN. |
CATML. LINK module: idle

i the Mobile Network Operator (MNO) currently connected | jnk type: SIM_7000G._ )
0+2RIFIF2yST ¢LaXdod LF (KS vidafene OF NR R2Sa|y2d N
name the Mobile Country Code (MCC) + Mobile Network LTE NB 85
Code (MNC) is shown.

U the mobile network signal intensity.

6.2.3 GNSS Receiver

To use the Global Navigation Satellite Syst&N$¥pinternal receiver, usinGPSGLONASS, GALIL&@eiDou
system, the internal module must be enabled with the param&@580Dt { Y2 RdzZf S SWYWES® S/02 V580 i
also the GNSS antenna.

The purpose of this module is to detect the controller position (latitude/longitude). Once detected, the position
coordinates can be asked &IS*and it can be used to pinpoint the genset on a map (many business sites allow this
operation).
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The position becomes most important in the use wilecc Alte Smart Clouslystem. Directly from the WEB interface
it is possible to display the position of a genset on a map, andl ialsobe possible to display the tracking of a rented
genset in a period of time: both these functions are useful for rergedsets butan also be used as antitheft system.

The controller displays thENSSoordinates on page S.05. The coordinates ﬂzasaﬂimﬂ_I

if the GNS$nodule is not able in that moment to determine the position (therefofen apE SCe 315link

the last position detected is shown). It also shows HIi2OP(Horizontal Dilution | |p- 10.6.5.55

of Precision)value: it is a precision indicator (the lower it is, the sharper thq gtj: +55.70588

position). Long: +5.8562
HDOP: 0.7(9)

Finally, next to the HDOP value, they are indicated in brackets:

U the number of satellites that are "view" by t&NS3nodule (when searching for coordinates).
U the number of satellites used for the=IX of the coordinates (once the correct position has been
determined).

If the GNSSnodule is not used, it is still possible to manually set the latitul@%82 and longitude P.0583 of the
generator set to display the position on the map or on 8meart CloudVEB interface (for example in the versions with
Ethernetboardthat communicate with theviecc Alte Smart Clouslystem).

6.2.4 Energy saving mode

OnLink LTED2 Yy GNRf £ SNA S dZA LIISR gAGK 2LIGA2y L+t AYOGSNYyrt ofF GQ:
which allows to let the battery duration and therefore the connectionSmart Clougystem much longer.

¢2 FOGAGIGS GKS aSySNHe& al gay3Ié  Y2RS 2LikkiModulg witff Bae®é & | NB
This mode is managed by the following parameters:

P.0591 Threshold for battery low voltage (Default 0).

P.0592 Delay for battery low voltage (Default @nergy saving deactivated).

P.0594 Accelerometer sensibility threshold (0=high 127=low). (Default 8).
P.0595 Number of events from accelerometer (Default 3).

These parameters are in the programming menu 4.7.4 Energy Saving.

The mode gets active when the controller supply voltage goes bel6a91for at least theP.0592time. Putting 0 into
P.0592the mode is deactivated. The activation of the mode is indicated by the flashing of the LED ALARM once every
10 seconds.

In practice, when the supply voltage gets lower or disappears, the controller functions are reduced to the minimum in
order to optimize the duration of the battery.he display is turned off and the electronic of the controller, the modem
and theGNSSeceiver work with reduced modalities.

The internal accelerometer is able to detect whether the device, and therefore the control panel or the genset, is moved
and creates an appropriate eveimcludingthe position data.

Through parameter®.0594and P.0595it is possible to set the level of sensibility of the accelerometer and the number

2F al O0OSt SNIriGA2yaé (G2 0S RSGSOGSR Ay | GAYS 2F (62 YAy
creation of events due to vibrations, impacts or wirldws and not therefore to effective movement. Every two minutes

the acceleration count automatically restart from zero.

There being no further accelerometer events and persisting low or absent voltage supply conditions, the device is
brought back to energy saving mode.

The behaviour in th&nergy Savingtatus is the following:

1. The internal modem is switched off.
2. TheGNSSnodule is switched off.
3. The LEDs of the device are all off except for the ALARM LED, which flashes every 10 seconds.
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4. The microprocessor of the device enters the low power state and wakes up every 10 seconds to watch
the power supply voltage.

The controller exits th&nergy Savingtate only under one of the following conditions:

The supply voltage rises above the minimum value sBt0591- Threshold for low battery voltagdwith
a hysteresis of 300/400mV) after aboud3seconds. In this case, the output behaviour from the Energy
Saving state is as follow:

1. The controller's microprocessor leaves the lpawer state.
The internal modem is switched on.

TheGNSSnodule is switched on.

The connection with the mobile network ie-established
The controller resumes normal functionality.

a s~ WD

A movement is detected by the internal motion sensor (Accelerometer). In this case, the output behaviour
from the Energy Saving state is as follow:

6. The controller's microprocessor leaves the {power state.
7. The internal modem is switched on.

8. TheGNSSnodule is switched on.

9. The connection with the mobile networkiis-established

10. If no other movement has been detected by the internal motion sensor (Accelerometer), the
controller returns to the Energy Saving state initially described.

AWARNINGIn the internal battery operating state and in the absence of the main power supply (JD), the device
is not able to manage the operation of the genset. It must be left in OFF/RESET mode,

The controller has to be considered as working in a particular mode, not able to manage the genset, but only the
communication system.
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7aSO0 't0S {EGRY [/t 2 dzR

SMARTCLOUD /) Mecc AlteSmart Cloudsystem is a centralizkecybersecuresystem of data collection: such
Gateway Controller data are then consultable through a WEB interfdtallows users to connectontinuously
monitor and even control multiple Mecc Alte controllers in the cloud in a limited Whg ontrollers can communicate

with Smart Clad system both through Ethernet port and through GPRS/LTE madémTLS 1.8ecurity protocohnd
removingthe requirement forstatic andpublic IP address.

The controller usesa proprietary Cloud Link protocol as the preferred connection type that supports any type of
network. Thus, it can be connected behind the router on the internal network or on the public internet. The required
parameters are Channel [P.0563) Cloud LinkJser(P.0564)xnd Cloud Linkassword(P.0565kre unique for each of
them.

Parameter Name Default
P.0%0 Qoud Link enable 0-No
P.0%1 Qoud Link serveAddress smartcloud.meccalte.com
P.05%2 Qoud Link 8rverPort 23010

P.0%3 Qoud LinkChanne ID
P.0%4 Qoud Link User
P.0%5 Qoud Link Password

Theseparametersare configurablen the controller through the relative programming menu, with the BoardPrg4xx in

the appropriate configuration page of the devida details:
P.OBOLI NI YSGSNJ &S%{ & 2S5yt d tdBSa &iMK SmaR Cldutbervera 3 dz8 (2 61 NR A
P.0%1 parameter configures the IP address or the naméhefSmart Clad server. It is possible to set
the IPserverr RRNBXaa Ay GSEG F2NXMI G 2nddbrclioudnecaaSe\eBESINIEK AyQ KY S
will be converted by the controller into IP address using the DNS server (suitably configured or automatic
on GPRS). It is possible to disable the connection towthedserver setting the empty string.

P.0%2 parameter configureshe Smart Cloudserver port. By setting the port address to zero the
connection towards the server is disabled. The default pd28i310.

P.0%3 parameter configures th€loud Link channel identifier
P.0561 parameter configures th€loud Link user
P.053% parameter configures th€loud Link passwordt requires Super User password to be modified.

The Cloud Link credentials are provided with the controller. In case these have not been provided, please get in touch
with Mecc Alte.

It is also necessary to keep the date and time updated, possibly by enabling the NTP protoBod%€&eand P.0509
parameters)

Theclient identifier of the controlleand the status information for the communication wiimart Clad are displayed
on page S.0an details:

S.06 CLOUBLINK |

CL-IP: 217.16.181.139
CL-ID: abcdefghilmno

Server connected
Clients connected

N -

CLIP: identifies the IP address of tlf@mart Clouderver to which the data are sent.
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CLID: identifies the plant name which is supposed to correspond to the one givévlemt Alte Smart
Cloudto allow an easy identification of the device 8mart Clouderver web page.

Server connected indicates thenumber of servers connected to the controli@nd that the supervision
connection is active t@loud-Link.

Clients connectedindicates thenumber of clients connected to the controllgwhich are exchanging
data via the Modbus TCP/IP protocol)

For details abouMecc Alte Smart Clouskrversee documenf9].
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1c
2b
1f 1e
Fig. 1¢ Front PaneGC315x
KEY
1 - Pushbuttons
2 - Indicators
The controls consist of 12 buttong| 1b, 1c, 1d, 1e, Lf
The front panel also has some luminous indicat@es @b, 23.
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2a
1c
2b
1f 1e 2¢ 1a
Fig. 2¢ Front Panel GC400x
KEY
1 - Pushbuttons
2 - Indicators
The controls consist of 11 buttong| 1b, 1c, 1d, 1e, Lf
The front panel also has 10 luminous indicat@s, 2b, 23.
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8.2.1 Front Panel GC400 and GC400

2a
1c
2b
1f 1e 2C 1a
Fig. 2¢ Front Panel GC400x
KEY
1 - Pushbuttons
2 - Indicators
The controls consist of 11 buttong, 1b, 1c, 1d, le, Lf
The front panel also has 10 luminous indicat@s, 2b, 23.
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By default, each time you press any button, ttentrolleremits a short confirmation tone. You can turn off the sound
by setting bit seven of parameter P.0495 to 1.

It is possible to disable quite all the commands activated with the buttons, using a digital input configured wjth the
functions5 LC®Hp MM 0 & CRRY 8§ L Chiofitpdnel/feddieicémimands loékihe commands are enable

if the input is not active or if it does not exist. In the following tables, the second column indicates whether the |digital
input blocks the commands.

Pushbuttons LOCK | Function
OFF/RESET YES The generator is disabled; warnings and lockouts are cancelled.
PROGRAM You can program the parameters.

The Genset control module is set for manual genset control.

Press thGSTAR'n button to start the engine.

MODE UP n
Press thesTOP button to stop the engine.
‘ MAN (Manual) vES |With the engine running at full speed:
>
Press theMlCB button for manual opening/closing control of
' utility contactors on the mains.
-
MODE DOWN Press theGCE button for manual opening/closing control of

utility switches/contactors on the generator.

The genset control module is set for the automatic management of]
generator set operation, which trips in the event of voltage anomali
on the mains and automatically manages the switching of the Utiliti

AUTO By pressing th& TARTbutton it is possible to activate/deactivate the

TESTode. This, unless configured differently, does not switch the
load from the mains to the generator and vigersa and the utility
remains deenergized during switchin@his feature can be disabled
using bit 1 of P.0495

TheSTOPbutton, causes the stop of the generatibrunning and the
activation of a lockout unless configured otherwise.

(Automatic) YES
TEST

In programming mode, it cancels the changes made to a variable
& brings up the previous menu level, or exits programming mode. If

pressed for at least two seconds in any menu, you exit the program
Esc/SHIET mode retaining the current menu position fdurther programming
access.

When pressed in any menu, it displays on the upper line the en

status.
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Pushbuttons LOCK | Function
In OFFRESET mode and depending on the selected page, if pr
p_ 4

together with the ENTEF. ( button for at least 5 seconds, it ca
reset counters to zero, reload default values of the programn
parameters or cancel the history logs (in the version equipped G
BUS it allows to force exit fronBUS OFRmode). When used during th
keyboard regulation function, it aborts the function.

a

Navigation buttons of the multifunction display. These buttons let y
select the previous or next page on the display in all modes, excep
the PROGRANNode.

In PROGRANhNode, they are used to position the cursor when
entering the strings. The horizontal navigation buttons, used in
combination with theEsc/SHIFButton, allow to adjust the contrast.
To decrease the contrast (lighten), press the combination of button
Esc/SHIFFLEFT

To increase the contrast (darken), press the combination of button
Esc/SHIFTRIGHT

INPROGRAMNAHISTORYOGSnode you can scroll the menus and
the variables/settings. You can increase/decrease the value of the
variable to change the settings. Used in combination with the
Esc/SHIFTbutton you can scroll through the menu ten entries at a
time or increase/decrease the variables ten units at a time.

D
ENTER/ACK
ef.1d

i

In the PROGRAM menu, you can enter the programming mode and
a submenu, change a variable or parameter, and confirm the operg
In the LOG menu, you can activate tHESTORY LOGnction and open
GKS aStSOGSR 233 al Oly2¢tup.R3IS
Upon the occurrence of an alarm or lockout, the pressing of the by
recognizes the presence of an error and turns off the siren. A fu
press of the button resets any alarm signals if the operating condi
have returned to normal. Lockout signaln only be reset by activatir
the "OFF/RESET" mode.

¢CKS o0dziG2y A DFFRESETRUTER |ATHRT (0RYS
LYMABE AdG A& dzaSR G2 2LSY | yRk?2

YES | utilities.
To open the mains switdMlCB with the engine idle, press and hold
i K BICBY 0 dfdr &t2eyst 5 seconds
¢CKS 0dzili2y A DFFRESETAUTER |AVHSE (GRS
LyMABE AdG A& dzaSR G2 2LISY | yRk?2
YES | the utilities. The closure of the utilities to the generator is only poss
if the relative electrical measures are within tolerance range.
In MAN mode it can be used to start the engine.
The button can be configured in two ways:
YES
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Pushbuttons

LOCK

Function

1 P.0252 = 0: fully manual (the starter motor is engaged all the
time the button is pressed or until the engine running is
detected).

1 P.0252 > 0: fully automatic (simply press and release the
START odziGz2y G2 I O A sehuérSe of y
maximum P.0252 tries). If the start is not successful, the fail {
A0FNI Fy2YlFte ¢ BTART 0®dzit DIV O
pressed and released again to perform a new start attempt.

In AUTOmode, it enables/disables thHEESBtatus. This feature can b
disabled using bit 1 of P.0495.

When the genset control module is activatdeeping it pressed at thg
same time as th&TOMutton allows access to the special functions

STOP
Ref.1€

YES

'aSR G2 O2y iNRf (mMAN(a W2IRS2F (0 K
The button can be configured in two ways (bit 0 of P.0495):

Stop of the engine IMUTQ TESTor REMOTE STARode with the
activation of a lockout.

No function. The enabling of the button BKUTQ TESTor REMOTE
STARTSs irrelevant.

Pressedwvith the genset control module i©OFF/RESETNode, runs the
LAMP TES®n all the indicator lights (in this phase, the contro
activates any output configured with function DOF.3153, allowing
test of the lamps on the control panel as well. When the genset co
module is activated, keeping it pressed at the sameetas theSTAR
button allows access to the special functions.

84 LYRAOIU2NE ONBTD® (2 FAID m YR HO
LED OFF LED steady ON LED flashing
A E E
Signalling Function
0 £ Indicates that the operation mode is OFF/RESET
D PROGRAM
OFF/RESET |E |Indicates that you are accessing the PROGRAMMING menu
A | The Genset control module is in another operating mode
E | Indicates that the operation mode is MANUAL
D MANUAL
Ref 2 A | The Genset control module is in another operating mode
46
E | Indicates that the operation mode is AUTOMATIC
D AUTO Flashing at 50% indicates that the operating mode is TEST
TEST E
Flashing at 90% indicates that the operating mode is REMOTE STA

AN A
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Signalling Function
M A | The Genset control module is in another operating mode
E Indicates the presence of at least one lockout, one deactivation or
power-off
. A ALARM E | Signals at least one piadarm

A | No error

Indicates that theCANBUSInterface is active, operating BRROR
ACTIVEnode (ECU and/or AVR and/or expansion modules)

CANO
. Flashing at 25% ON signals a COM error (J1939 or MTU): the port
. CANBUS STATUS ECU ERRORASSIVEode.
INTERFACE | E

Flashing at 75% ON signals a COM error (J1939 or MTU): the port

BUSOFFmode.

A | Indicates that theCANBUSs disabled.

Indicates that theCANBUSInterface is active, operating and in ERRC
ACTIVEnode

[ cAN1 Flashing at 25% ON signals a COM error: the interfacERROR
PASSIVEode.
CAN1 E

Flashing at 75% ON signals a COM error: the interfac@IdSOFF
mode.

~ | Indicates that theaCANBUSs disabled.

Mains voltages are present and steady in tolerance range.
The digital inpuMAINS SIMULATION active in the configured time.

~ | Mains voltages are not present.
The digital inputMAINS SIMULATION not active.

.. MAINS LIVE - — -
Flashes at 50% during transition between the previous two states.

~ | Flashing at 25% the mains voltages are on but below the tolerance

© | range.

Flashing at 75% the mains voltages are on but over the tolerance re

Generator voltage and frequency are present and stead within the
tolerance range.

A | Generator voltage and frequency are not present.
0 . " .
@ GENERATOR LI Flashes at 50% during transition between the previous two states.

_ | Flashing at 25% the mains power and frequency are on but below tl

E | tolerance range.
_ ;
Flashing at 75% the mains power and frequency are on but over thg
tolerance range.
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Signalling Function

A | The MCB switch is opened.

MCB MCB (only [E [The MCB switch is closed.

-.- GC315x and

GC404ANGC40 Flashes at 25% ON if open after a closing command.
OMains+Linb)

m»

Flashing at 75% ON if closed after an opening command.

E | Indicates the voltage presence &tSine

A | Indicates the voltage absence &wuSine

BUSLIVE A Flashing at 50%: only for GC400x during the synchronization (flash¢
E | alternation with GCB during input synchronization, flashes alone du
Rif. 2b the back synchronisation
A | The GCB breaker is commanded open.
GCB E | The GCB breaker is commanded closed.
. GCB Flashing at 25% ON if open after a closing command.
E Flashing at 75% ON if closed after an opening command.

Flashing at 50%: only for GC400x during synchronisation (flashes ir
alternance with BUS LIVE).

85 adzZ GAFdzyOlAzylf RAALX L &
8.5.1 LCD lighting

The backlight lamp is managed by the Genset control module, which switches off the backlight after a programmable
time (P.492) if no buttons are pressed in the meantime. Press any button to switch the lamp ON again, (we recommend
using theEs¢SHIFbutton as it has no function when used alone). This function can be disabled by setting parameter
P.492 to0.

During engine starting phase, the lamp is automatically turoBdo reduce the power consumption of the controller,

to ensure greater autonomy for the controller itself in the event of critical conditions of the starter battery. To keep the
lamp switchedon during cranks, set bit 4 of parameter P.0495. Using the P.0493 parameter, you can force the lamp to
stay always on when is engine is started.

8.5.2 Contrast adjustment

Depending on the environmental temperature conditions, the contrast may require adjustment in order to view the
display correctly.

Press in sequence tles¢ SHIFbutton + LEFTo reduce the contrast (lighten), press thsé¢ SHIFbutton + RIGHTO
increase it (darken).

8.5.3 Mode navigation

The display has different display modes with various pages.

AN A
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Mode Description Page identifier
PROGRAMMING Programming P.XX
STATUS Status information S.XX
MEASURES Electrical measurements M. XX
ENGINE Engine measurements E.XX
PMCBONLY GC40px Pages about parallel functions B.XX
HISTORY History logs H.XX

Generally, navigation between modes takes place via buttéiRif. 1 and DOWN |Ref.1d.
To view the pages within this mode, use the buttdfEFTRef. 1cand RIGHT|Ref.1d.

1 >
XXX X071 f----- X.Xn |-

Fig. 2 - Mode navigation

In some modes (e.g.: mode P.xx and mode H.xx) to view the pagd&\iFieRutton, and then theUP|Ref.1d and
DOWN buttons must be pressed to navigate between pages.

If the UPand DOWN buttons have to be used to manage the functions within the mode BN ERbutton must be
pressed to activate the said functions, and tee¢SHIFTbutton to deactivate them.

Some of the pages can be automatically hidden by the controller depending on the system configuration parameters.
From version 1.58 of GC315 and 2.17 of GC400, it is possible to use parameters P.2992, P.2993, P.2994 and P.2995 to
KARS &a2YS LI 3Sa NBfrdAy3a G2 OFGSI2NARASE a{é£X dace¢z a9t
corresponds to adisplayjpd3 S® C2NJ SEF YL Sz aSddadAy3a t dudpdn G2 annnnnny
8.5.4 Display area layout (ref. to fig. 4)

ey I — FENENE

1 - Status bar ]
2 - Data area Oil Press. (bar):

5] 4+ XX

Coolant Temp. (°C):

XX

Fig. 41 Display areas

AN A
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8.5.5 Top status bar (ref. to fig. 5)

The top status bar contains information on navigation, times and/or some status information.

KEY: /_

1a - Mode identifier
1b - Page identifier rm—|
1c - Page title

21 System status 1 f K "~ 1c
2 1b

Fig. 51 Display of the top status bar
The current mode is shown in the relevant field of the top status bay. (

The mode identifier{a), and the page identifierlp) identify and refer to the page so there is no chance of error.
title (1c) provides a description in the current language of the content of the page.

The

Pressing the&eSC/SHIFutton, the controller replaces the title (while the button is held) with a status message. By
double clicking th&eSC/SHIFJutton, the title is replaced with a status message so long as you remain on that page. If

the bit 6 of parameter P.0495 is activated, the controller automatically replaces the title with a status mégbage

is at least one pending status message with a waiting time (countdoivile operator selects a new page, the

controller shows the title for two semnds, then it shows the status message again.

On the right side, a key icon may appear if:

A digital input configured with the functi@® L C®H p MM 0 & C RRJY 6 L Chtofitpdnel/feddielcémmands

locké is disabling the front panel commands.

A digital input is forcing theontroller operating mode (OFF/RESET, MAN, AUTO), and therefore you cannot |

Gah%=%FyR &&bHteons.

AATTENHONE KS axé¢ aeévozf Ylé |taz2 | LidSdntulledsymodiffng thedord

volatile memory: do not disconnect the power supply when this symbol is visible, otherwise you risk losing the ¢
of the memory itself.

8.5.6 Configurable measurement units

The controller provides three parameters allowing to customize the most common used measurement units:
1 P.0191 (for temperature): it allows selecting among Celsius or Fahrenheit degrees.
T tdonmdpH O0F2NI LINB&aadzZNBOY AG lfft2ga aStSOGAy3a Y
1 P.01 (for volume): it allows selecting among litres and gallons (both US and imperial).

The controller automatically converts all acquired measurements into the selected units and shows them prope

A ATTENTIONthe operator must take care of threshold and conversion curves (both must be properl

se the

K G2
pntents
2y 3 &

=

Y.

y set
depending on the selected units)he controller never automatically converts thresholds and curves.
Note that changing one of the previous three parameters results in clearing the history logs.
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86 5AaLXl@& Y2RS
8.6.1 Programming (P.XX)

The controller manages a high number of parameters that allow the manufacturer, the installer or the final user to
configure it in order to adapt it to specific system requirements. This document does not contain the parameters list
(even though many of #m are quoted in the description of the controller functions. In this document the general
programming structure and the operating procedure to read and/or modify parameters are described.

To modify a parameter, scroll with tHéP and DOWNbuttons to menu P.0&rogramming and presSCK/ENTER
start.

To exit programming menu and to return to the main screen pres&®€/SHIFutton.
AWARNING: Assigning an incorrect value to one or more parameters can cause malfunctions, damage

to things or injury to people. The parameters must only be changed by qualified personnel. Parameters
can be password protected (refer to pa8.6.1.2.

8.6.1.1 Organization

This mode lets you display and change the programming parameters.

KEY: j P.07 PROGRAMMING
2

1 - Status bar 1.2 Engine 2/06

2 - Current menu

3 - Current parar?eter v 0133 - Nominal speed

4 - Parameter value / engine (primary)
[1500]

/

Fig. 6 display areas

Each programming parameter has aligit numeric code (e.g., P.0133) to identify the variables regardless of the
language used. The current value of the parameter is displayed below the description Ref.4.

The first line Ref.2, below the upper status bar, allows to identify the current menu using the ID number of the menu
and the associated text. A pair of numbers is displayed on the right of this line, 2/ 06 in the example in fig. 3.

The first indicates which entry in the menu is selected or which page is displayed, the seconds indicates how many
entries or pages can be displayed in the current menu/submenu.

When pressing th&sc/SHIFButton, the first line Ref.1 is temporarily replaced by a status message concerning the
engine sequence.

8.6.1.2 Protection password

Access to programming mode can be controlled through 4 different PASSWORD levels, listed in priority order.

1 Super Usepassword

1 Manufacturer password

1 Installer password

1 User Password
Ny Vv Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized 117
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Each parameter of the controller board is associated to a protection level.

I LI NJ YSGSNISuperdJgeO Al S BRt (1@ ¥ 0 S Supef BsépassroRrl MiparSrieter dssdeigtet
to the Manufacturer level can be modified by thdanufacturer himself (or bysuper Usepassword). A parameter
associated to Installer level can be modified by the Manufacturer and by the Installer Qupey Usepassword). A
parameter associated to thend User can be modified by the Manufacturer, the Installer and the User (arf@upgr
Userpassword).

¢KS 3ISYySNIf NUzZ S LINPOGARSAE GKFG LI NXYYSGSNER Oly 2yfteée oS8
parameters, as an exception, can be modified regardless of the status of the controller board, including with the engine
running. Asagenerdldzf S AF | LI NI YSGSNI Olyy23G 06S Y2RAFASRI Al 67
Y2RAFTASRE Al Aa SyOfz2aSR 06Si6SSy awé FYyR Ga8¢Y GKIG A&z

If the operator has to modify a parameter, he must input first the proper password in the parameter P.0000 (1.1.1
ldzi KSYGAOFGA2y 0T a2 {KI Super s O 2yad NRIEFE SOND dENBYNENS G2l 3/yaAll | S
GKS &dzAdlFo6fS LIaag2NR Ay (GKS LI NI YSGSNI t ONUSNSTBMYIS Y dz & W
SecurigpMm dm dm ! dzi KSY GAOF GA2y €0 d | FGSNI O2 YLIX & teduifed paiafdiais. 2 LIS NJ
The access code entered remains saved in P.@0&bout 10 minutes since the end of programming. After this time,

the code is automatically reset to zero and must bemered to access programming again.

It is possible to customize the passwords through parametersOR.@@anufacturer password, P0002 (nstaller

password and PO003 Userpasswordd = F @F At o6fS Ay (GKS YSydz mdmdH Yl dag2 N
System 1.1 Securitym ®mMdH t | dag2NRé P ¢KS ané¢ @It dzS ¥F2 NSupeK$sarS LI N
password, instead, is a special password, preassigned in the factory and supplied together with the controller. The
password supplied with the controller is always valid. On @etiMecc Altecan provide a second password, only valid

for two hours of operation of the engine. When this time has expired, a new password has to be requebtedcto

Alte.

iKS &SNAL ydz
RA

To obtain the password, the operator will have to ask for iMecc AlteA y RA O G A y 3
I 2RS¢ aLx esSRr

O2yGNRttSNI 123SGKSN) 6AGK GKS aLYGSNYI ¢

S.03 SCHEDA
Language: [ITALIANO]
Fri 26/06/15 08:52:23

Cod. ID: 00001CC2805F
SW: EB02502480130
Internal code: 2415

If the password is lost, you can reconfigure it using a high@rel password. For this reason, we recommend to

O2y FAIAZNBE G €St ald GKSnmwd yazFl yO GIMNBNG i I 28T o-2yNIRG KOS NI LIS NA
(even only for distraction) without communicate it, it will not be possible to modify any parameter anymore. On the
O2YyiNI NBS AT &2dz 1y26 (GKS &Yl v deFdosSiblelzdlBanckl orldiodifyi the2othdt > A (i
LI 35a¢62NRad / 2yil OG 2 dzNJ GISANIANES LA Sy AINBNR FA & KES2 aaidve y dzF

The following examples show all combinations of passwords assignation.

Example 1 P.0001=0 P.0002=0 P.0003=0
lye 2LISNIG2NI A& aSSy a | bYl ydzFlI OG0 dzNBONGEa ORIRKS £y ¢ yKSINEE
parameters are modifiable from anyone (this is the default mode).
Example 2 P.0001=0 P.0002=0 tdnnnol &l !} ¢
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b2 LI NI}YSGSNI Y2RAFAOIGAZ2Y Aad ff2SROOSKSLSYOSHISNAYRAS
ARSYGATASR |a G9yR !'aSNE odziz la y2 LIl aasgzN - a
I O

R Aa |aa;
1y26ft SRISA KA YKk KSteiknteding tpdelalypda@irhe®@ns drNdoNiialdie.

Example 3 P.0001=0 tdnnnHl ¢ Pobdiol ¢! ! ¢
b2 LI NFYSGSNI Y2ZRAFAOIGAZY A& HiIAdCRESR WO ZRSEY> SiyKISS NALYSINT 6d; 2
'aSNE YR A& ftft26SR (2 Y2RAFe Fft LINIYSGESNB aaz20OAald
bAYyaildlI tISNEY D dA 8a62NR A a |-éa2())\|-ijSF“z G2 GKS YLl ydzFl OG dzN
After entering code all parameters are modifiable.
Example 4 tdnnamlé¢ohhaul{¢Pobaorl ¢! ! ¢
b2 LI NIYSGSNI Y2RAFTAOIGA2Y Aa HiAOEHEIR WO 2RSEY:S SyKiSS NALYSND il 2!
'aSNE YR A& ftft26SR (2 Y2RAFe Fft LINIYSGESNBR FaazO0Aald
bAyalal ABSNE t RYRBR (2 Y2RAFTE Fftf LINFY¥YSGSNB aaz20AlFdSR i
2LISNI G2NJ A4 ARSYGAFASR Fa bYlFydzZFF OGdzZNENE YR Aada GKSNBTF

Example 5 t ®nnnml £.0002=6 P.0003=0

As no password is associated to End User and Installer, programming the relevant parameters is allowed without
SYyGSNAy3a | yea-i I®$§Ia7\§02 BREOPnAA Y2RATFE (GKS LI NIYSGSNB | &da
Ay atldoidiSaa O2RSé o

Example 6 P.0001=0 t dnnnul £.0003=@

As no password is associated to the End User, programming the relevant parameters is allowed without entering
FYy@GKAYI-IOOSEAtAP/ORREE & 2 KSy -ISYAISSINGR yA&2 RISEL LEK S\ y2 LAS NI nin2niNg A
but,asnopasswordis@&OA F 1 SR (G2 aYl ydzFl OGdzZNBNES GKS O2y (iNRffSNI AR
code all parameters are modifiable.

Example 7 t dnnnaml £ dhhéawl £.0003=6

As no password is associated to End User, programming the relevant parameters is allowed without entering anything
AY atodnnnnéd . & SYGiSNAYy3d aGLLLEY GKS 2LISNI 2N A& ARSYydA
02 GAYERId$SBEREAZASNED® 2 KSYy SYdSNAy3a a// /€& Ay todnnnnz GKS
to modify all parameters.

Example 8 t dbnnnaml £0002=600 t dnnnol é! ! | ¢

b2 LI NIYSGSNI Y2RAFAOFIGAZ2Y Aa |ff2zSR@osa'<asy025Fgf$Jsszw\yl§ISu

ARSYUGATFTASR |a G9yR ! aSNE¥ odziz & y2 LI aaségz2NR Aa Faa:
FOly26f SRISAE KA Y kekedrd)hé/she ihallowaditd niodif all]scomronerarameters associated to
Ayéijl ftSNIFYR SYyR dzASNI! DOSY aSY@8RBEYIGKS/ RLISNY (@NDPAANA
is allowed to modify all parameters.

I LI N YSGSNI @l tdz2S OFly lftglrea 6S NBIR o6dzi AdG OFy 2yfeé o
Parameters P.0001, P.0002, P.0003 and P.0469 (serial ports password) are excluded: actually, they are not displayed
in case "P.000Accesscof ¢ R2Sa y20 02y dFAy | LINRBLISN LI a462NR®

Parameter P.0469, Serial ports password can only be viewed and/or modified through operator panel and with at
least Installer rights.

8.6.1.3 Operating procedure

This procedure will describe the keyboard and display use.

AA
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P.07 PROGRAMMING

Main Menu 1/05

1 System

2 Sequence

3 Protections

4 Auxiliary functions
7 Can Bus

1 1 (SYSTEMMenu 1-SYSTEM allows to show how the controller connects to the engine and to the
generator and the kind of plant. Correct setting of these parameters is paramount as almost all protection
activation thresholds are expressed as a percentage of these @aeasn

1 2 (SEQUENCHYorking sequence configuration can be modified through the meSERQUENCE. In this
menu it is possible to set threshold percentages and acquisition times, plus enabling/disabling operation
sequences related functions.

1 3 (PROTECTIONSB]Jptections management is accessible through the meR®TECTIONS. As to this,
it is important to know that, in order to enable/disable a protection, you may simply modify the associated
time, leaving the threshold unchanged: by setting the time to zéme protection is disabled. However,
this general rule provides some exceptions. Refer to the chapter on faults, par. 0, which describes, for
each of the faults, the method to disable it.

1 4 (AUXILIARIES FUNCTIONA): operations not related to system, sequence and protections
configuration, can be performed through the mentAXILIARY FUNCTIONS. This menu contains other
menus used for configuring engine auxiliary functions, calendars and history logs and serial
communication.

1 7 (CAN BUSThe engine menu-CAN BUS allows to set the way the controller communicates on the bus
to acquire the engine measures and, should need be, send commands.

1 8 (PARALLEI8:PARALLEL menu (only for GC400x) allows to configure all functions regarding the parallel
with the mains or with the other gensets.

8.6.1.3.1 Access to programming

The programming is accessible with the controller in any operation state, while parameters can only be modified, in
general, with the controller board iI@FF/RESET0 enter programming mode, use the BPand DOWN buttons till
the base PROGRAMMING mode (P.03) screen is displayed.

When in a mode that limits the use of vertical scrolling buttons, it could be necessary to press one or several times the
ESutton (this situation can occur when displaying history logs or during some operations, such as setting the fuel
pump control mode).

Then, presENTERo access programming

The menu or variable selected before the last exit from programming are automatically displayed when starting the
procedure (the main menu is displayed the first time you access). This is true if the programming procedure has been
previously aborted by chrging the operation mode of the controller board in MAN or AUTO or after maximum time
with no programming operation has elapsed or keepingEstbutton pressed for more than two seconds.

8.6.1.3.2 Menu selection

Current menu name, selected menu item and number of menu items are always displayed in the second line. Menu
items (submenus) are displayed in the following lines. The item selected is displayed in REVERSE. &Eelih#ons

to cyclically scroll through the menu to the lower and upper index items (i.e., pressirg iltows to directly cycle

from the first item to the last one).

Press theENTER to access the selected (highlighted) subnu. Press th&SQo leave the menu (back to the previous
menu or to the base screen if exiting programming in the main menu).
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8.6.1.3.3 Parameter selection

¢KS yIYS 2F (KS OdzNNBy i YSy{dt dagv (KL ISIES IYAE S& KKBY YSW dii ¢
numeric Id of the selected item and the number of menu items. The following lines are used to display single parameters.
In detail:

1 The fourth and the fifth lines show a unique code of the parameter (four decimal digits), followed by the
description in the current language

T ¢KS AAEGK tAYyS &aK2ga GKS @GFNAlIotS @FfdsSz 0SiG6SSy

1 For some parameters, on the eighth line, a value is shown, which is in some way related to the actual
parameter value. For example, in the case of the rated generator power, the rated plant current is shown,
derived from the rated generator voltage (P. @ @&nd from the parameter itself (rated power, P.0106).
Sometimes, this additional measure can be displayed for showing its absolute value, when the parameter
is a percentage of other values.

Use thez e buttons to cyclically scroll through the menu to the lower and upper index items (i.e., pressigag the
allows to directly cycle from the first item to the last one and vice versa). PresENAd&Routton to enable the
parameter modification procedure (see following paragraph). PressE®€button to leave the menu (back to the
previous menu).

8.6.1.3.4 Modify a parameter

You may only modify parameters displayed between square brackets ([]). A parameter between (major/minor) symbols
< > cannot be modified. In this case it could be necessary to set an appropriate password or stop the genset.

In case modifying the displayed parameter is allowed, presEtMEERuUtton; the square brackets ([]) enclosing the
value will blink to signal that the modification is in progress. To confirm the new value, press agaNTR&utton;
to abort and return to the original value, preES@utton;

Parameter types are the following:

1 Bits: Some parameters are managed with bits. Each bit set to 1 enables a function and each bit set to O
disables a function. Each bit is assigned a value. The parameter must be set as the result of the sum of the
values associated to the functions you requiceenable. 8 bits can be used. The description of these
parameters is shown in a table like the one below:

Bit [Value |Description

0 |1 Enable function 1
1 2 Enable function 2
2 4 Enable function 3
3 8 Enable function 4
4 16 Enable function 5
5 32 Enable function 6
6 (64 Enable function 7
7 (128 Enable function 8

In case the operator wants:

o0 To disable all functions: he/she must set to 0 the relevant parameter.
0 To enable all functions: the value to be set is the sum 1+2+4+8+16+32+64+128 = 255.
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o Enable, for example, the functions 3, 4, 6 and 8: the value to be set is the sum 4+8+32+128 =
172 (where 4 is the value associated to the function 3; 8 to the function 4; 32 to the function
6 e 128 to the function 8).

Attention: the value must be set with the hexadecimal noting:
o 255 A FF
o O A 00
o 172 A AC

See the descriptions on the hexadecimal strings.

1 Numeric the value can be modified by pressing theand/or & buttons, in order to increase or decrease
one unit from the most rightwards decimal digit (if you press the above buttons plus SHIFT, the figure will
be increased or decreased by ten units at a time). The change is cyclical: increasing over the maximum
vaue when will lead to the minimum one and vice versa.

1 Numeric selected in a prelefined list (for example the number of phases of the generator): same goes
for the numeric parameters, considering that the gPand/or DOWN buttons allow for
passing to the fallowing/previous value in the miefined list (pressing the above buttons plus SHIFT, you
go to the value ten units after/before the current one).

1 Numeric selected in a numbestring couples lis{e.g., the type of pressure sensor): same as the previous
point.

1 Time same as numerical parameters, with one exception: the controller manages the
AYONBYSY(ikRSONBYSyid YIAyllrAyAy3a @FtAR o fdzSa oSE
Gnmednné FyYyR y2G G2 anndcnéovo

1 Strings(e.g., telephone numbers): in this case the display shows also a cursor indicating the currently
selected character in the string. Bhg buttons work on the selected character (passing to the one
after/before in the ASCII table. If you press the above buttons plus SHIFT, you will move to the one 10
units before/after). The 3 buttons allow to select the character to be modifiedou can set the ASCII
characters from 32 (Space) to 127 (Escape). It is not possible to set extended ASCII charaeei@Qv
and the control ones (from zero to 31).

I Hexadecimal stringge.g., output bitmaps): same as for the string parameters, but the selectable
OKIF NI OG SNHpéIl MBCR2 yifizey téén OF LAAGE £ & F2NJ GKS € 0GSND o
8.6.1.3.5 Set up limits

The operator has not to worry about verifying that the-sgt value is acceptable for the controller since it is not possible
to set up not acceptable values.

This goes for individual parameters; however, it is possible to set two or more parameters in incongruent or
incompatible ways. It is up to the operator to prevent this from occurring.

8.6.1.3.6 Exit from programming

There are three ways to exit programming mode:

1 Press theeXIThutton 'n' times to scroll back to the main menu, then press it again to exit programming.
The main menu will be displayed on the next access to programming.

1 Pressing and holding tHeSMutton for two seconds from any location will cause instantaneous exit from
programming and next access will get you to the very same point.

1 Turn the operation mode of the controller tAUTOor MAN: next access will get you to the very same
point.

8.6.1.4 Loading default values

& WARNING: This procedure permanently reloads all factory parameters according to access rights.
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Sometimes, it may be useful to reload parameters factory values. To do so, it is first of all necessary to select OFF/RESET
mode, access programming, and then press and holdAG&/TES&nd ESC/SHIFbuttons simultaneously for five

seconds. Reload of factory values will be confirmed by a message on the digdyy values are reloaded only for
parameters for which you are granted access rights.

8.6.2 Status information (S.xx)

In this way, information on the system status is provided. You can scroll through the various pages using the LEFT and
RIGHT buttons.

8.6.2.1 S.01 STATUS

PageS.01 (STATUShows system status information. Part of this information is shown on the top status bar keeping
the SHIFT digit pressed. It contains:

1 Working status of the generator (stopped, running, supplying, etc.).

1 Working mode of the controller (MAN, AUTO, etc.).
1 The status of the electrical mains (absent, low, high etc.)
i The gventual presence of inhibitiorjs toAthe genset stgrt(for GC400x glsojncludes the inhibition fromv
UKS af2FR YIFYylFr3aSYSyiué 2N FNRY UKS 2y32Ay3 o6l O] ac
I The eventual presence of inhibitions to the users switching on genset.
1 Possible enabling of the engine protections override.
1 Only GC400xthe protection status for parallel with the mains
1 Only GC400xthe operation indication in DROOP mode
 OnlyGC400x G KS 2LISNI GA2Yy AYRAOFGA2Y aO2yGNRBtftSR o0&
f OnlyGC400x G KS AYyRAOFGA2Yy 2F &a2YS 3ISyasSia Ay ayz2i 2L
T OnlyGC400x G KS AYRAOIGAZ2Y 2F LI NLAOdz F NJ aAddzZ GA2ya R

turning off of a cylinder bank etc.)

Some information are shown alongside an elapsing time; for example, during engine cooling down, the residual time is
shown.

8.6.2.2 S.02 ANOMALIES

Page S.02 (FAULTS) is automatically shown in case a new fault arises. For every anomaly, it is shown:
1 A letter that identify the type.
o Gl &Y FfIFNY o00f2010
0 G! éY R24YGECEUOR 62y f &
0 a5¢Y RSIFOGAQGIGAZ2Y D
0 02¢Y gl NYyAy3aIo
T A thrs—:edigit numeric/codg that uniquely identify the anor/nqu. This code flash until it is acknowledged
LINSaaAy3a UKS a!/Yé LlzaKodziuzy d
1 An alphanumeric description, which depends on the language currently selected and which in some cases
can be customized using the controller parameters.

Every fault uses one or two rows of the display LCD. The fault shown in the highest position is the most recent,
chronologically. If the space available is not enough to display all the faults, only the most recent will be displayed. In
order to see the dter, it is required to:

1 Pressthe ENTER key
1 Usethez ¢ keys to scroll the anomalies
1 Press EXIT to leave the mode
Some anomalies require the display of some additional information. For example:

AN A
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1 The anomalies 198 and 199 (cumulative of-pl@&rms/alarms received via CAUS from the electronic
control units of the engines or from the automatic voltage regulator) also require the display of the single
diagnostic codes. For every diagnostic cods shown:

0 The device that generated it (engine control unit or voltage regulator).

o0 The SPN code (it is a standard code defined by the SAE J1939 standard, which identifies the
mechanical component that is having the problem).

o The FMI code (it is a standard code defined by the SAE J1939 standard, which identifies the type of
problem).

How many times this diagnostic code has been activated (OC).
The alarm code specific for the external device connected (DTC).
An alphanumerical description (in English) of the problem.

For some external device, the SPN, FMI and OC are not shown, but the DTC code and an alphanumeric description are
always displayed.

If one or more of the abovenentioned information is not available, it will be replaced by dashes or it will simply not be

displayed. If multiple diagnostic codes are active at the same time, they will be cyclically alternated on the display every

2 second. The diagnostic codes are stored (even if the external device deactivates them) until the yellowABd<Can

AYRAOF(G2NI t AFKG 6FNYyAy3a A& 0ly26t SRISR 6AGK (GKS a!/ Y
1 273 anomaly (incoherent parameter, only present on GC400x) requires the display of the problem cause.

1 The additional information regarding the anomalies are shown on the last three lines of the display. If two
or more anomalies are shown, to display the additional information is necessary to:

T PresENTER
1 Select the anomaly

8.6.23 S.03 BOARD

This page is dedicated to the information regarding the device and contains:

1 The language currently used by the device. It is also possible to select a different language: press ENTER,
select a language with the digi¢s and¢ and confirm with ENTEROote: the controller is provided with
a few languages onboard. With the BoardPrg4 program it is possible to transfer other languages to the
controller

Current date and time in long format (flashing if the clock is not valid)

The unambiguous serial number of the controller board (called ID CODE).

The code of the software currently loaded on the controller board (see par. 1.9).

Only for GC400xthe internal code necessary to obtainMecc Altelevel temporary password (see
8.6.1.9.

8.6.2.4 S.04 SERIAL COMMUNICATION

= =4 =4 =4

This page is dedicated to the serial communication towards the serial ports and through USB. In case of functional
problems, please, verify the content of this page.

For each serial port (and also for USB) it is displayed the status {syanditgoing communication, etc.)

For Link controllers or if an external modem is connected to the controller on the RS232 serial port, on the first two lines
will be displayed:

9 The modem model used.
1 Incase of a GSM/GPRS external modem antdifdr LTEontrollers:
0 The active connection type (Orlljnk LTE GSM/GPRS/EDGE (EDGE), LTETN® LTE CAW
o GKS a20AfS bSig2N] hLISNIG2NJ 6abh0 Od2NNByiate 02
not return the full name the Mobile Country Code (MCC) + Mobile Network Code (MNC) is shown.

AN A
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o the mobile network signal intensity
8.6.25 S.05 NETWORK

This page is not available ion GC315. It is dedicated to the status of the connection and of the communication via TCP/IP
on Ethernet interface or via GPRS.

ForGC318“sand GC40Gontrollers(with ETHERNET interface), the controller shows:
1 The status of the connection:

o Gk ai l:yoRamdnéinication in course and Ethernet cable disconnected:;

0 & h standbyconnected Y y2 O02YYdzyAOlFI GA2y Ay O2dz2NBES | yR
network;

0 G2YYdzyA Ol i A 2:ycomimynicalich deNdduBsé and cable connected to the Ethernet
network.

1 The MAC address of the physical network interface.

I The IP address of the controller, the router/gateway address, the Swubask and the server DNS
address. Such values can be those set with the parameters of the controller, or those dynamically obtained
by DHCP server (s&€l7.4.

1 ForGC315Link/GC40Qink controllers (equipped with GPRS internal module), the controller shows:
1 The IP address assigned to the controller by the GPRS network.
1 Some useful information for the connection Smart Clouderver.

o Controller name

o Latitude and Longitude acquired by the GNSS module or set through the parameters of the
controller. This information flashes if the GNSS module is not able to set the position.

o TheHDOP (Horizontal dilution Of Precisimajue: it is a precision indicator (the lower it is, the
sharper the position).

o the number of satellites that are "view" by the GNSS module (when searching for coordinates) or
the number of satellites used for the "FIX" of the coordinates (once the correct position has been
determined).

8.6.2.6 S.06 CLOUD LINK (SMART CLOUD)

This page is not available @C315The page is only displayed if tReDH0 parameter is at value 1. It shows tbiéent

identifier (useful to search it irsmart Clad system) and the IP address &fMmart Clad server (with GPRS internal
modem, instead of the IP address is shown the DNS name of the server). It also shows the status of the communication
with the server:

1 Number of the server connected.
1 Number of the clients connected

8.6.2.7 S.07 CAN-BUS

The page displays the status of the GBIS interface of the controll&C315 hs only one CABUS interfaceGC400x
has two of them. For each interface are shown:

1 Communication status of bus. There are three possible indications:
o ERRORCTIVE: normal operation
0 ERRORASSIVE: communication is working despite faults (errors).
0 BUSOFF: Genset has interrupted the connection to the bus due to too many errors.

1 The counters of the communication errors. The instantaneous counters of the transmission/reception
errors and the maximum values reached from them are displayed. It is possible to reset the maximum
values (and in the meanwhile to force the output from ttatus of BUSFF) by pressing for 5 seconds
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the digits ENTER e ESC/SHIFT at the same time. In the GC400x controller, since there are two CAN
interfaces, it is first necessary to select the CAN interface and then reset the counters: to select an
interface press the digit ENTER and asandg .

8.6.2.8 S.08-09-10 GENERAL STATUS

These pages are dedicated to the display of the general status acquired by the digital inputs, configured with the
DIF.3201 and DIF.3202 functions (page 1), DIF.3203 and DIF.3204 (page 2), DIF.3205 and DIF.3206 (page 3).

The pages use one line for each configured input. If more than 7 inputs are configured on a page, the controller displays
all of them turning (6 at a time) every two seconds: Keeping SHIFT pressed the turning can be stopped. If there are no
configured inpts on a page, the page is not displayed.

On each line the controller shows the configured text for the digital input and the logic status of the input (1/0).

If the DIF.3202, DIF.3204 and DIF.3206 are used, when the input is activated, the controller forces the display if the
relative page.

8.6.2.9 S.11 DIGITAL INPUTS

This page displays the status of:
1 Digital inputs of the controller
1 Analogue inputs used as digital (if they are not used as digital inputs, some dashes are shown.
1 Virtual digital inputs.

Pressing th&CK/ENTERutton, it is possible to display the turning inputs in different ways:

1 LOGIC STATEhe input's logic state (active or inactive) used by the Genset in the management of the
operating sequence.

1 PHYSICAL STAHiectrical level (active or inactive, or high or low) actually present on the input; this can
be the opposite in comparison to the corresponding logic state. Displayed in negative.

1 BY FUNCTIOMhe controller shows a list of the functions which are really associated to the digital inputs,
displaying the logic status (1/0) relative to each function, independently from the input really associated
to the functions. If more than 6 functions are uséor the digital inputs, the controller shows them all
turning (6 at a time) every two seconds: keeping SHIFT pressed the turning stops.

8.6.2.10 S.12 DIGITAL INPUTS

The page is only displayed if some DITEL modules have been configur&dL@ek displays the status of the digital

inputs acquired by the DITEL modules. If a DITEL module does not communicate correctly, the controller displays some
dashes instead of the status of the inputs. Pressing the AIGK/ENTER is possible to display the turning inputs in

two different ways:

1 LOGIC STATUS®e controller shows the logic level of the input (active or not active) used in the
management of the operation sequence.

1 PHYSICAL STATtHe controller displays the electric level (active or not active, high or low) really present
on the input; it can be opposite compared to the corresponding logic status. It is shown in negative.

8.6.2.11 S.13 DIGITAL OUTPUTS

This page displays the status of the digital outputs of the controller.

Pressing théACK/ENTER is possible to display the turning inputs in three different ways:

1 LOGIC STATU®e controller displays the logic level of the outputs (active or not active) used in the
sequence and operation management.

1 PHYSICAL STATUWS controller displays the electrical level (active or not active, high or low) really
present on the output; it can be opposite to the corresponding logic status. It is shown in negative.
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1 BYFUNCTIONthe controller displays a list of the functions really associated to the digital outputs,
showing the logic status, (1/0) relative to each function, independently from the output really associated
to the functions. If more than 6 functions are used fbetdigital outputs, the controller shows them all
turning (6 at a time) every two seconds: keeping SHIFT pressed the turning stops.

8.6.2.12 S.14 DIGITAL OUTPUTS

The page is only displayed if some DITEL modules have been configur&dL@ek displays the status of the digital

inputs acquired by the DITEL modules. If a DITEL module does not communicate correctly, the controller displays some
dashes instead of the status of the inputs. Pressing the AGK/ENTER is possible to display the turning inputs in

two different ways:

1 LOGICSTATUSthe controller shows the logic level of the input (active or not active) used in the
management of the operation sequence.

1 PHYSICARTATUShe controller displays the electric level (active or not active, high or low) really present
on the input; it can be opposite compared to the corresponding logic status. It is shown in negative.

8.6.2.13 S.15 ANALOGUE INPUTS

The page displays the value of the analogue inputs of the controller (JM connector), of the emergency s&)m(EM
of the D+. For each input the measure in Volt is displayed, for terminafs JM3 and JM4 the measure in ohm is also
displayed.

8.6.2.14 S.16 ANALOGUE INPUTS

The page is only displayed if the DITHERM or DIGRIN modules have been configured (see 5.10).

hy GKS fSF¥d aARS: GKS GelL)lS 2F Y2RdzZ S NBlIfte O2yySOGSR
communicate correctly. On right side the temperature acquired by the modules are shown. They can be replaced by:

1 &-----"if the expansion module does not transmit the measure

T aht9bé¢Y AT GKS Y2RdzZ S AYyRAOIGSE GKFd GKS aSyazNl
f abh+x9wéyY AT (GKS Y2RdzZ S AYyRAOFGSa GKIFG GKS Ay Lz

f h+9wéyY AT GKS Y2Rdz S AyRAOFGSa G(KFG GKS AyLidzi aa
8.6.2.15 S.17 ANALOGUE INPUTS
The page is available only if tBéVITexpansion module is installed in the system. (see 5.10).

On the right side, the measures acquired by the modules are shown (with no conversion). They can be replaced by:
1 &-----"if the expansion module does not transmit the measure
f 4ht9béyY AT (GKS Y2RdZ S AYRAOIFI(GS&a GKIG GKS aSyaz2Nl 7’
f abh+x9wéyY AT (GKS Y2Rdz S AyRAOFGSa GKFG GKS AyLidzi
f h+9wéyY AT GKS Y2Rdz S AyRAOFGSa GKFG GKS AyLidzi aa

8.6.2.16 S.18 ANALOGUE OUTPUTS (only GC400x)

This page normally shows the percentage value currently associated to the two analogue outputs of the controller:

1 0%: -10 Vdc

1 50%: 0 Vdc

T 100% +10 Vdc
Pressing the ENTER digit a display for function is shown: the controller shows a list of functions really associated to the
analogue outputs, showing the analogue value of each function, independently from the oulftpubre than 6

functions are used for the digital outputs, the controller shows them all turning (6 at a time) every two seconds: keeping
SHIFT pressed the turning stops.
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8.6.2.17 S.19 ANALOGUE OUTPUTS
The page is available only if tBANOUTexpansion module is installed in the system (see 5.10).

This page shows the percentage value currently associated to the four analogue outputs of the DANOUT module (the
corresponding real electrical measure depends on the configuration inside the DANOUT module). The values are
displayed in reverse if the DANOWiBdule is not communicating correctly.

8.6.2.18 S.20 MAINS PROTECTION (only GC400x)
The page is only displayed if the type of plant provides the temporary parallel with the mains.

It shows the status of all parallel protections with the mains. The disabled protections are not shown. The controller
RAaLX leda GKS AyAdAarta 2F Fyeé SylFofSR LINRGISOlGA2Yy o0So3o:
(mainsoutd (2t SN yOS0od ¢KS Ll2aarofsS O2RSa NBY AGHTFFET AHT
Gymweé I axWES dGal/ € OFNRBY dod.[Blanv a5LéE OFNRBY O2yidl Odouvo ({
8.6.3 Electrical measurements (M.XX)

This mode displays all the information on the measurements taken by the Genset control module on the electric lines.
You can scroll through the various pages using the LEFT and RIGHT buttons.

8.6.3.1 M.01 SYSTEM

Page M.01 (SYSTEM) displays a wiring diagram of the system.
1 The mains. The symbol of the mains is solid if the mains is within the tolerance range and flashing if the
mains is missing or if it exceeds the tolerance range.
T ¢KS ISYSNIG2NXY ¢KS adedvyoz2f 2F GKS 3ISYSNIG2NI Aa Ay
powered.On GC315, if parameter P.0802 is set to-Diive", the generator symbol is replaced by the
engine symbol.
T ¢KS 2 Rad ¢KS aevozf 2F GKS t2FR A& RAALIFESR A
from the generatorThrough bit 7 of parameter P.0494, it is possible to show the icon of a pump instead
of the classic one of a factory.
1 The GCB and MCB circuit breakers (for GC400x can be also displayed the MGCB circuit breaker). The
symbol of the circuit breaker shows:
0 The open/closed status.
0 The difference between status and the breaker command (in this case the two contact points of
the breaker flash).

0 The possibility of using the synchronization for closing the breaker (if syncing can be used, the two
contact points of the breaker are empty squares, otherwise they are full).

On GC315, if parameter P.0802 is set to-Dirive", the symbol of the circuit breaker is replaced by the symbol of a
clutch.

1 The power flows, displayed with arrows in the three branches of the system. The arrow points in the
direction of the power. The arrow flashes (to indicate a faulty situation) in case of reversed power on the
generator and in case of negative power to tbads.

1 The active power measure and that of the power facton GC315, if parameter P.0802 is set to-"11
Drive", the generator powers are replaced by the engine speed, and the powers on the user are hidden

1 Only for GC400x, also the setpoints of active power/power factor for the operation in parallel with the
mains.

1 Only for GC400x, the average voltage and frequency of the mains can also be displayed.

With parameter P.0494 it is possible to personalize the display, hiding one or more previous information.
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If the bit 5 of parameter P.0495 is activatiéds possible to alternate, by pressing B8 TER/ACKutton, the display of
the active power measurement between the real value (kW) and the value as a percentage (%) of its nominal value
(P.0125).

8.6.3.2 M.02 MAINS/BARS

This page shows the PhaBbase concatenated voltages and the frequency of the electrical mains (or of the parallel
bars for GC400x), in addition to the rotation direction of the phases (clockwise or counterclockwise). Fqtihsee
systems the phaseto-phase voltages are displayefdr bi-phase systemshe first phaseto-phase voltagethe two
phaseto-neutral voltages and the voltage between neutral and negative battery are displayfed;the onephase
systemsthe phaseto-neutral voltage and the voltage between neutral and negative battery are displdyedthers
are replaced by dashes) and the rotation direction is not displayed.

To the bottom right there is an icon that allows immediate identification of the fact that the page is related to the MAINS
measures.

¢CKA& LI 3AS A& KARRSY 2y D/ oA @S¢ @JF N YSGSNI t dnynu A& &s
8.6.3.3 M.03 MAINS/BARS

This page shows only for thrgdhase systems and only if the system is configured to use the neutral connection (see
par. 5.11.1). The three phaseutral voltages are shown and the negative of the battery, in addition to the rotation
direction of the phass (clockwise or counterclockwise).

To the bottom right there is an icon that allows immediate identification of the fact that the page is related to the
MAINS/BARS measures.

¢CKA& LI 3AS A& KARRSY 2y D/ ovpA @S¢ @JF N YSGSNI t dnynu A& &as
8.6.3.4 M.04 GENERATOR

This page shows the PhasePhase concatenated voltages and the frequency of the generator, in addition to the
rotation direction of the phases (clockwise or counterclockwiBe}.threephase systemshe phaseto-phase voltageg
are displayedfor bi-phase systemshe first phaseto-phase voltaggethe two phaseto-neutral voltags andthe voltage
between neutral and negative battery are displayéat; the onephase systemghe phaseto-neutral voltage and the
voltage between neutral and negative battery are displayed (the others are replaced by dashes) and the rotation
direction is not displayed.

To the bottom right there is an icon that allows immediate identification of the fact that the page is related to the
GENERATOR measures.

¢CKA&a LI IS A& KARRSY 2y D/ ovph @F¢ @J N YSGSNI t dnynu A& &8
8.6.3.5 M.05 GENERATOR

This page is only shown for the thrpbase systems and only if the system is configured to use the neutral connection
(see par. 5.12.1). The three phaeneutral voltages are shown and the voltage between the neutral and the battery
negative are displad, in addition to the rotation direction of the phases (clockwise or counterclockwise).

To the bottom right there is an icon that allows immediate identification of the fact that the page is related to the
GENERATOR measures.

¢CKA&d LI 3S Aa KARRSY 2y D/ oouMk @F¢ @J NI YSGSNI t dnynn Aa a$s
8.6.3.6 M.06 CURRENTS

This window displays the phase currents (doesinglephase and two for bBphase the others are replaced by dashe

of the Generator/Load measured by the controller boaDTE: these currents are normally those supplied by the
generator. But if the measure CTs are connected on the load lines instead of the generator lines, the displayed
currents can be those absorbed by the mains. To the bottom right it is shown, time imgtithe icon of the generato
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or of the mains so to identify the real current sourcEorbi-phase andhree-phasesystemsalso the negative sequence
current is shown.

If the fourth current is adequately configured, the controller also displays:
1 Ax auxiliary current (visible if P.0131=1 or P.0131=4).
1 An:neutral current (visible if P.0131=2).
1 ! Hd¥fferential current (visible if P.0131=2 or if P.0131=3).

If P.0131=2 (neutral current) is configured, the controller is able to calculate (and show) the differential current if:

1 The CT of the auxiliary current has the same ratio of the generator CTs.

1 The auxiliary current CT is connected to the same line of the generator CTs.
¢CKAad LI IS A& KARRSY 2y D/ ok @F¢ @J N YSGSNJ t dnynnu A& &8s
8.6.3.7 M.07 POWERS 1

This page shows the active powers (kW), the power factors and the loading types on individual phases andoglebally (
for singlephase and two for bphase the others are replaced by dashes} the right bottom corner, the generator qr
mains icon is displayed, to indicate which powers you are looking at (see r 3nj).

If the bit 5 of parameter P.0495 is activatiéds possible to alternate, by pressing tB&ITER/ACBKutton, the display of
the active power measurements between the real value (kW) and the values as a percentage (%) of their nominal value
(P.0125).

¢CKAa LI IS A& KARRSY 2y D/ ovph @AF¢ @J N} YSGSNI t dnynu A& &8s
8.6.3.8 M.08 POWERS 2

This page shows the reactive powers (kvar), and the apparent powers (kVA) on individual phases andaylelbadly (
one-phase and two for bBphase the others are replaced by dashes} the right bottom corner, the generator or mains
icon is displayed, to indicate which powers you are looking at (see n8t€.i3.9.

If the bit 5 of parameter P.0495 is activatiéds possible to alternate, by pressing tB&ITER/ACBKutton, the display of
the apparentpower measurements between the real value (kVA) and the values as a percentage (%) of their nominal
value (P.0106).

¢CKA& LI 3IAS A& KARRSY 2y D/ oovpA @S¢ @J- N YSGSNI t dnynu A& &s$s
8.6.3.9 M.09 ENERGY

This page shows the active and reactive power counters (partial and total) counted by the controllemhesrdhe
loads are connected to the generator.

The active power is counted only if positive (it is not counted in the event of reversed power). The reactive power is
counted in module (the counter goes up both with capacitive loads and with inductive loads).

On this page you can reset to zero the partial counters individually. To this purpose it is necessary to:
1 PressACK/ENTEPRNe of the counters will be highlighted.
1 Use the vertical scrolling buttongPand DOWNto select the counter you want to reset to zero.
1 Press and hold thACK/ENTERnd ESC/SHIHJuttons for five seconds.
1 Press theeSC/SHIHGey

Attention: from version GC315 1.49 and GC400 2.10, if a password has been configured in parameter P.0001 ("user"
protection level), it will not be possible to reset the counters until this password is entered (login) in parameter P.0000
(" Access code").

At the bottom to the right, the display shows an icon which identifies the generator, so as to allow you to easily
distinguish this page from the next, which has an identical structure.
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8.6.3.10 M.10 ENERGY 2

This page shows the active and reactive power counters (partial and total) counted by the controllemhesrdhe
loads are connected to the mains/bar3his page is only visible if the controller has been configured to work with the
CTs on the loads, instead of on the mains (P.0124¢=Oh the loads).

The reactive power is counted only is positive (it is not counted in case of energy reverse). The reactive energy is counted
in module (the counter goes up both with capacitive loads and with inductive loads).

On this page, you can reset to zero the partial counters individually. To this purpose, it is nhecessary to:
1 PressACK/ENTEPRNe of the counters will be highlighted.
Use the vertical scrolling buttongPand DOWNto select the counter you want to reset to zero.

1
9 Press and hold thACK/ENTERnd ESC/SHIFRJuttons for five seconds.
1 Press theeSC/SHIFGey

Attention: from version GC315 1.49 and GC400 2.10, if a password has been configured in parameter P.0001 ("user”
protection level), it will not be possible to reset the counters until this password is entered (login) in parameter P.0000
(" Access code").

At the bottom to the right, the display shows an icon which identifies the mains, so as to allow you to easily distinguish
this page from the previous, which has an identical structure.

¢CKAad LI IS A& KARRSY 2y D/ ovph @F¢ @J N} YSGSNJ t dnynu A& &8s
8.6.3.11 M.11 AUX MEASURE (only GC400x)

In this page, some additional information about voltages and currents of the generator, used for the 27Q yasiiis|
protection. It is shown:

9 The positive sequence current (I+).
The negative sequence currerd)(l
The positive sequence voltage (V+).
The negative sequence voltage )V

= =4 =4 =4

The positive reactive power sequence (kvar).

8.6.3.12 M.12 REGOLATIONS (only GC400x)

This page is useful in the parallel applications. It can display at the same time voltages and frequency of generator and
mains/bars. It is possible to directly modify from this page the commands for the speed and voltage governors. On the
last two lines,in effect, the staneby values for the two generators are present or, in alternative, the voltage and
frequency setpoints (they depend on the controller configuration and on the status of the plant). In both cases, it is
possible to modify such values bgnd:

1 Press ENTER: one of the two values is highlighted.
1 Using ENTER pr3 , the other value is selected (cyclically).

1 Usingz and g it is possible to modify the selected value (pressing both together with SHIFT the
modification is quicker).

I Press ESC/SHIFT to end the modification.
The modification is immediately interrupted if no digits are pressed for 10 seconds.

Note: some of these setpoints could be acquired be the analogue inputs: in this case, on this page they are displayed
as well, but it is no possible to modify them though.
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8.6.3.13 M.13 SYNCHRONIZATION (only GC400x)
This page shows the necessary information for the synchronization.

The phase difference is shown through a horizontal bar, which performs as a synchronoscope. It normally shows the
phase angles betweefrll80° and +180°. When the phase error goes under 20°, the bar is reduced to show angles
between-20° and +20° (in this sa the bar is shown in reverse).

Below the bar 5 small rectangles are shown. The first 3 indicates if the voltage, frequency and phase differences allow
the closure of the breaker (if the rectangle is empty the difference is too high and the breaker cannot be closed). The
fourth shows areventual discrepancy of the rotation direction of the phases (also in this case the empty rectangle
indicates that the breaker cannot be closed). When the first four rectangles are all full, the status of the systemtis correc
for the closure of the breakethe fifth rectangle becomes therefore full and the controller commands the closure of

the breaker.

¢2 GKS LI 3AS 0200202 KBNBdzEANBSTERSIKE GG yR NBIdzf | G2NE 2 NE
setpoints (it depends on the configuration of the controller and on the status of the plant). If the values are not
connected to an anabue input, it is possible to modify them directly from this page (see previous paragraph). In this
way, it is possible to perform a manual synchronization.

If the voltage/frequency references cannot be modified manually, if you press SHIFT the controller displays the current
value of the regulation commands (of frequency and voltage, in %) instead of the references (it shows them in reverse,
to recognise thenfrom the references.

8.6.3.14 M.14 PARALLEL (only GC400x)

This page shows the useful information when the generator is in parallel with the mains or with other generators. The
active, reactive power and the power factor are shown. Are also shown the currents, the average voltage and the
frequency of the generator

In the lower part of the window, the controller shows the active and reactive power reference value (if available when
the generator is in parallel with the mains or with other generators). They are instantaneous ;vtleesontroller

should act to enste that the generator delivers exactly that active and reactive power. They are calculated from instant

by instant, by applying any configured loading and unloading phases (P.0874, P.0875 and P.0876): for this reason, the
controller also displays the finegference for the active power, which is what the generators will have to deliver at the

end of loading and unloading phases.

8.6.3.15 M.15 SETPOINT (only GC400x)

This page shows and allows to change (in just one point) all the adjustable setpoints for the plant, related to voltage and
speed regulators. It is useful because page M.01 only shows the main setpoints in a specific moment. For example, if a
plant can wok in both BASE LOAD and DROOP mode, page M.01 will only show the setpoints related to the current
operating mode, while page M.09 will show all of them: in this way, the operator can adjust the setpoints before
changing the operating mode. The adjustaldgeints are:

Speed (P.0840) and voltage (P.0867) offsets.

Frequency (P.1604) and voltage (P.1654) setpoints.

No-load frequency (P.0974) and voltage (P.0986) for DROOP.

Active power (P.0858) and cosfi (P.0860) setpoints for the SYSTEM BASE LOAD mode.
Active power setpoint for the LOCAL BASE LOAD mode (P.0884 and P.0902).

Active power setpoint for the IMPORT/EXPORT mode (P.0888).

1 Cosfi setpoint for the LOCAL BASE LOAD and IMPORT/EXPORT modes (P.0894).

=A =4 =4 -4 -4 A

The setpoints are displayed only if they are not acquired by analogue inputs and if they are set for the plant
configuration.
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8.6.3.16 M.16 SETPOINT2 (only GC400x)

This page shows (in just one point) all the adjustable setpoints for the plant acquired by analogue inputs, related to
voltage and speed regulators. It is similar to page M.02. The adjustable setpoints are:

1 Speed and voltage offsets.

Frequency and voltage setpoints.

No-load frequency and voltage for DROOP.

Active power and cosfi setpoints for the SYSTEM BASE LOAD mode.
Active power setpoint for the LOCAL BASE LOAD mode.

1 Cosfi setpoint for the LOCAL BASE LOAD mode.

=A =4 4 =

The setpoints are displayed only if they are used in the current plant configuration.

8.6.3.17 M.11...M.16 AVR (GC315x)
M.17...M.22 AVR (GC400x)

It contains a series of standard information (J1939 acquired via CARUS from the automatic voltage regulator. The
amount of information available depends on the type of device to which you are connected. Information not available
is not displayed. Theumber of pages displayed therefore depends on the actual information transmitted by the voltage
regulator. The information shown on this page are:

spn 1122 Engine Alternator Bearing 1 Temperature.
spn 1123 Engine Alternator Bearing 2 Temperature.
spn 1124 Engine Alternator Winding 1 Temperature.
spn 1125 Engine Alternator Winding 2 Temperature.
spn 1126 Engine Alternator Winding 3 Temperature.
spn 2436 Average frequency

spn 2437 Frequency L1

spn 2438 Frequency L2

spn 2439 Frequency L3

spn 2440 Average L voltage

spn 2441-Voltage L2

spn 2442-\oltage LA.3

spn 2443 Voltage L4.1

spn 2444 Average N voltage

spn 2445 Voltage LAN

spn 2446 Voltage LN

spn 2447-Voltage LN

spn 2448; Average current

spn 2449 Current L1

spn 2450 Current L2

spn 2451- Current L3

spn 2452- Total active power

spn 2453 Active power L1

spn 2454 Active power L2

spn 2455 Active power L3

spn 2456 Total reactive power

=A =4 =4 4 -4 -4 -4 -4 A -4 -4 -a A -4 - A -a -a-f Ao o A

spn 2457- Reactive power L1
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spn 2458 Reactive power L2

spn 2459 Reactive power L3

spn 2460 Total apparent power

spn 2461- Apparent power L1

spn 2462 Apparent power L2

spn 2463 Apparent power L3

spn 2464 Total power factor

spn 2465 Power factor L1

spn 2466- Power factor L2

spn 2467- Power factor L3

spn 2518 Load type (total) (O=leading, 1=lagging)
spn 2519 Load type L1 (O=leading, 1=lagging)
spn 2520 Load type L2 (O=leading, 1=lagging)
spn 2521- Load type L3 (O=leading, 1=lagging)
spn 2468 Exported active energy

spn 2469 Imported active energy

spn 3380 Excitation voltage

spn 3381 Excitation current

8.6.3.18 M.17...M.22 AVR (GC315x)
M.23...M.28 AVR (GC400x)

=A =4 =4 -4 =4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -5 -4 -4

From version 1.57 of GC315x and 2.16 of GC400x, the controller supports the management of external configuration
files that describe the Canbus communication with the automatic voltage regulators. These files may include the
definition of one or more pagefr the display, dedicated to displaying the specific measures / states of that device
(usually when they do not follow the J1939 standard).

The controller offers up to six pages. The title of each page is defined in the configuration file for the voltage regulator,
as well as the number of measurements shown and their description. Attention: since the descriptions are defined in
the external fie, they do not adapt to the language selected on the controller (typically they are in English).

8.6.4 Engine measurements (E.xx)

The engine related measurements are shown in this mode. The number of pages and the display of some parameters
may depend on the type of engine (J1939, MTWithout communication interface). You can scroll through the various
pages using the LEFT and RIGHT buttons.

8.6.4.1 E.01 ENGINE 1

It contains the fundamental measurements for engine management:
1 Oil pressure
1 Coolant temperature
1 Speed

LT +tye 2F GKSasS g ftdzSa Aa y2ia -BUBlcdniettiontisddivetiie mbdel of@ringl K 2 4
selected is also displayed.

8.6.4.2 E.02 ENGINE 2

It contains other measurements for engine management:
i1 Battery voltage

1 Fuellevel
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8.6.4.3 E.03 ENGINE 3

It contains other quantities for the engine managememwhen they are acquired using the analogue inputs of the
controller. If the same measurements are acquired using the CANBUS connection, they are displayed on other pages.
This page is automatically hidden if none of the following measures are available:

1 coolant level (AIF.1210 or AlF.1211 functions in the configuration of the analogue inputs).

oil temperature (AIF.1100 or AIF.1101 functions in the configuration of the analogue inputs).

oil level (AlIF.1200 or AIF.1201 functions in the configuration of the analogue inputs).

air temperature in the intake duct (AIF.1601 function in the configuration of the analogue inputs).

turbocharger pressure (AlF.1641 function in the configuration of the analogue inputs).
exhaust gas temperature (left bank) (AIF.1603 function in the configuration of the analogue inputs).
1 exhaust gas temperature (right bank) (AlIF.1605 function in the configuration of the analogue inputs).

=A =4 =4 -4 =4

If some of these measures are not available, they are hidden.
8.6.4.4 E.04 COUNTERS

This page contains various counters (managed by the controller board), which concern the engine:
9 Startup counter (resettable to zero).
1 Counter of operating hours (resettable to zero).
1 Counter of load operating hours (with GCB closed, resettable to zero)
1 Counter of operating hours in OVERRIDE (resettable).
1 Counter of operating hours (total, not resettable to zero).

The first four counters are resettable (individually). To reset a counter, the operator must:
1 PressENTERone of the counters will be highlighted.
1 Use the vertical scrolling buttondPand DOWNto select the counter you want to reset to zero.
1 Press and hold thENTERNdESOuttons for five seconds.
1 Pressthé&eSC

Attention: from version GC315 1.49 and GC400 2.10, if a password has been configured in parameter P.0001 ("user"
protection level), it will not be possible to reset the counters until this password is entered (login) in parameter P.0000
(" Access code").

8.6.45 E.05 MAINTENANCE

This page contains different counters (managed by the controller) that involve the service requests for the engine:
1 Counter for the hours left to service 1 (not resettable)
1 Counter for the hours left to service 2 (not resettable)
1 Service days left and set date (not resettable)

8.6.4.6 E.06 FUEL PUMP

The page is available only if at least one digital output is configured for managing the fuel pump, and contains the
following information:

1 The current managing mode of the fuel pump (MARF, MARDN, AUTO).
1 The pump status (on/off).

1 An indication of the fuel level referred to the pump management (starting required, arrest required, in
hysteresis).
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If the pump management is linked to the ANALOGUE level sensor, then the controller board displays by means of a
graphic bar, the current fuel level, showing also the thresholds for pump start/arrest.

From this page you can change the management mode for the fuel pump without having to go to programming. To do
that, you must:

1 Press th&ENTERutton: the square brackets between which the current mode is displayed start flashing.
1 Use the vertical scrolling buttongPand DOWNto select the desired mode.
1 Confirm withENTERTr cancel the modification witESC

For a detailed description of the features offered by the controller board for the control of the fuel pumplske
8.6.4.7 E.07 GERAFLEX

This page is only displayedifasa€AN{ 6t ®n1nn0 Sy IAPS wi &IIS - EK K| &l 0 &S ya wbii
the connection with this engine is performed through serial port configured as Master (P.0451 = 2 or P.0471 = 2). Some
specific informéon of this engine is displayed:

i Battery voltage

Air temperature in the aspiration duct
Actuator position

Time for injection

Hours of work

Presence of anomalies

8.6.48 E.08...E.10 EXTERNAL MEASURES

¢tKSasS LI 3Sa NS RSRAOIFIGSR (G2 GKS YSIadaNBa | OljdzANBR o8
operator can acquire the measures not related to the controller operation and display them. Also, he can gather them
(with any criteria), displagig them on one of the three available pages. The sharing of the measures on the different
pages is done through the function configured in the analogue inputs:

1 AIF.2001: page E.08.
1 AIF.2003: page E.O09.
1 AIF.2005: page E.10.

=A =4 =4 -4 =4

The controller shows one measure per line: it shows the text configured for analogue input (P.4018 analogue input 1),
followed by the measure. If more than 7 measures are associated to one of these pages, the controller shows them all,
rotating them on thedisplay every two seconds: keep SHIFT pressed to stop the rotation in the current display.

8.6.4.9 E.11 DASHBOARD

This page, as indicated by the title, shows all the standard warning lights (lamps) activated either by the engine control
unit or by the automatic voltage regulator. This information are acquired via CANBUS. If none of this information is
available, the pge is not visible. The lamps displayed are:

66{tb Maym 0621 L¢ ¢h {¢!we¢ [latéod LG Aa ySOSas
the preliminary operations before the engine can be started.

1 C{tb cHn O0G!a.9w 2!l wbLbD [!latéod ¢KS SyaiayS (

signalling on the CANBUS the presence of a diagnostic code (therefore of a problem) which at the moment
does not prevent its operation.

il
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the CANBUS the presence of a diagnostic code (therefore a problem) that prevents its operation

‘rg,

- Indicates that the regeneration of the diesel particulate filter is inhibited following explicit
command. It is usually displayed in solid yellow (it is a state, not an anomaly). If, however the condition
remains for a long time and the soot level in thkef becomes extremely high, the ECU activates a
diagnostic code with red lamp (icon with a STOP sign shape) and stops the engine: in this case the icon
0502YS4 NBR OFAESR 2NJ Ffl AKAYy3IZ tA1S NBR AMPYLIO © L
[ haa! b5¢0 2Nl cdmp o6a{/w {,{¢9a /[9!'bLbD [!at [ haece

.-E':'j)

a4

_‘J Indicates that regeneration of the diesel particulate filter is required. It is yellow. It is fixed (not
blinking) if the quantity of particulate in the filter is above the "regeneration request"” threshold but below
the warning threshold. It becomes flashi if it is above the warning threshold. It is related to SPN 3703
0a5L9{9[ t!we¢eL/|][!¢9 CL[¢O9w !/ ¢L+t9 w9D9b9w! ¢Lhb L
{,{¢9a /[ 9!'bLbD LblL.L¢95 579 ¢h LblL.L¢ {2L¢/ 1 €«
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temperature (real or possible) in the emissions management system (EIEBJh Emission System
Temperature), probably because regeneration is in progress or about to start: thec&@d apply a
reduction in engine performance (derating). It is yellow, not flashing.

#
429

warh {th pHOp 64! C¢tO9wew9! ¢a9be¢ 5L9{9] 9-I1!}]{¢ C[I|L
a low level of the Diesel Exhaust Fluid (DEF) tank. It can be steady if the level is below normal, flashing if
the low level determines a power derating.

.d"""))
I o . . o . .

* Indicates that the engine emissions system has a malfunction or is working outside the standard
operating conditions. It is yellow, it can be fixed or flashing. It is related to SPN 1213 ("MALFUNCTION
INDICATOR LAMP") and 3038 ("FLASH MALFUNCTION ONDLBMP")

This page also shows all the diagnostic codes activated by the engine ECU or by the voltage regatatibrthe
controller is in OFF / RESET

Note: the controller forces this page to be displayed every time a lamp is activated.

8.6.4.10 E.12 Emission levels exceedance

It contains a series of standard diagnostic information (JAOBEB2) concerning the exceeding of the emission levels,
acquired via CABUS from the engine control unit. The controller displays this page only if the ECU transmits this
diagnostic information

A maximum of eight diagnostic information is managed, each of which contains:

|l
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AN

The SPN code, that identifies the engine component causing or having the problem.
The FMI code, that identifies the type of problem.

The time (in hours) from here this diagnostic code is active.

The time (in hours) that this diagnostic code has been active in the past.

The remaining time (in hours) to the derating of the engine performances.
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If two or more codes are active at the same time, they are alternated on the display every two seconds.

8.6.4.11 E.13...E.23 CANBUS

It contains a series of standard information (J1939) acquired viaBLMNfrom the engine control unit. The number of

information available depends on the type of control unit to which you are connected. Information not available is not
displayed. The nundy of pages displayed therefore depends on the actual information transmitted by the engine

control unit. The information shown on this page are:

|l
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spn 22:
spn 51:
spn 52:
spn 81:
spn 91:
spn 92:
spn 94:
spn 96:
spn 98:

spn 100:
spn 101:
spn 102:
spn 105:
spn 106:
spn 106:
spn 107:
spn 108:
spn 109:
spn 110:
spn 111:
spn 132:
spn 156:
spn 157:
spn 158:
spn 166:
spn 168:
spn 171:
spn 172:
spn 173:
spn 174:
spn 175:
spn 182:
spn 183:
spn 189:
spn 190:
spn 247:
spn 249:

mecc alte

Engine Extended Crankcase BigWressure
Engine Throttle Position.

Engine Intercooler Temperature.
Aftertreatment 1 Diesel Particulate Filter Intake Pressure
Accelerator Pedal Position 1.

Engine Percent Load At Current Speed.
Engine Fuel Delivery Pressure.

Fuel Level 1

Engine Oil Level.

Engine Oil Pressure.

Engine Crankcase Pressure.

Engine Intake Manifold #1 Pressure.
Engine Intake Manifold #1 Temperature.
Engine Intake Air Pressure

Engine Intake Air Pressure

Engine Air Filter 1 Differential Pressure
Barometric Pressure.

Engine Coolant Pressure.

Engine Coolant Temperature.

Engine Coolant Level.

Engine Intake Air Mass Flow Rate
Engine Injector Timing Rail 1 Pressure.
Engine Injector Metering Rail 1 Pressure.
Key switch Battery Potential.

Engine Rated Power.

Battery Potential / Power Input 1
Ambient Air Temperature.

Engine Intake 1 Air Temperature
Engine Exhaust Gas Temperature
Engine Fuel Temperature 1.

Engine Oil Temperature 1.

Engine Trip Fuel.

Engine Fuel Rate.

Engine Rated Speed.

Engine Speed.

Engine Total Hours of Operation.
Engine Total Revolutions
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spn 250: Engine Total Fuel Used.

spn 411: Engine Exhaust Gas Recirculation 1 Differential Pressure
spn 412: Engine Exhaust Gas Recirculation 1 Temperature

spn 441 auxiliary temperature 1

spn 442: auxiliary temperature 2

spn 512: Driver's Demand Engifeercent Torque.

spn 513: Actual EnginrdPercent Torque.

spn 514: Nominal FrictionPercent Torque.

spn 515: Engine's Desired Operating Speed.

spn 544: Engine Reference Torque

spn 977: Fan Drive State

spn 1108: Engine Protection System Timer Override

spn 1029: Trip Average Fuel Rate.

spn 1127: Engine Turbocharger 1 Boost Pressure

spn 1135: Engine Oil Temperature 2.

spn 1136: Engine ECU Temperature.

spn 1172: Engine Turbocharger 1 Compressor Intake Temperature
spn 1180: Engine Turbocharger 1 Turbine Intake Temperature
spn 1181: Engine Turbocharger 2 Turbine Intake Temperature
spn 1182: Engine Turbocharger 3 Turbine Intake Temperature
spn 1183: Engine Turbocharger 4 Turbine Intake Temperature
spn 1241: Engine Fuel System 1 Gas Mass Flow Rate

spn 1636: Engine Intake Manifold 1 Temperature (High Resolution)
spn 1637: Engine Coolant Temperature (High Resolution)

spn 1639: Fan Speed

spn 2432: Engine Demand

8.6.4.12 E.24 DPF REGENERATION

From version 1.44 of GC315x and 2.06 of GC400x, the controller fully supports the TIER4 (US) and STAGE V (EU) directive:
concerning generators emissions. This support consists of two parts:
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9 Visualization. A minimum of measurements is required:
o Percent of soot in the Diesel Particulate Filter (DPF).
o0 Percentage of ash in the Diesel Particulate Filter (DPF).
o0 Diesel Emissions Fluid (DEF) level.
o Icons (shown on page E.11)

1 Commands. The specification provides two separate commands, to be sent to the ECU, to influence the
regeneration of the DPF:

o Inhibition of regeneration. This command should only be activated when the full power of the
generator is required. Regeneration, in fact, involves temperature increases that may require a
derating of engine performance. It should be a transient conditibtine level of soot in the filter
increases and the ECU cannot regenerate it, at some point the ECU will still apply a derating and
eventually it could stop the engine.

o Forcing of regeneration. It is the opposite command: verifying from the previous lamps the request
for regeneration from the ECU, the operator can force it in the moments more favourable to him.

The controller implements these commands in two ways:
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o Parameter P.0446. This parameter can take three values:
A 0 - Automatic. It does not send any commands to the ECU, which is therefore free to
perform the regeneration whenever it wants.

A 1¢Forced. It sends the forcing command to the ECU for a maximum of P.0447seconds (then
the parameter is reset to-Automatic). If the ECU can, it carries out a regeneration cycle,
which involves overheating the emission treatment system and derating ethgine.
Following this command, some of the lamps described above can be activated.

A 2 ¢ Inhibited. It activates the ECU inhibition command, which therefore does not
regenerate, even if required.

The parameter can be modified directly from page E.24.
0 As an alternative to the parameter, it is possible to use two digital inputs configured with the
following functions:
A DIF.2071: inhibits regeneration.
A DIF.2072: forces regeneration.

If there is one of the inputs, parameter P.0446 can no longer be changed, because the inputs go to force
the value of the parameter.

You can also use virtual digital inputs to build complicated logics to manage the regeneration of the filter.
As a rule, the controller uses the Can bus line to send these commands to the ECU. It is also possible to use
digital outputs, configured with the following functions:
o DOF.1035: regeneration inhibited.
o DOF.1036: regeneration forced.

The status of the two commands (forcing and inhibiting) is available for the AND/OR logics through the ST.137
and ST.138 states

Some ECUs, to perform the "active" regeneration of the particulate filter, must necessarily increase the
engine speed. For this reason, they require consent from the controller before activating this process. The
controller, as a rule, sends the consent'axtive" regeneration if the GCB circuit breaker is open: however,

if there is a digital input configured with the DIF.2073 function, then regeneration is allowed when this input

is active.

Consequently, if the GCB is open and the ECU is performing the "active" regeneration (SPN3700 = 1), the
maximum frequency / speed protections are disabled (by contact, by frequency measurement and by rpm
measurement).

This page displays the fundamental states in the management of the filter regeneration and allows you to inhibit or
force the regeneration of the particulate filter. In fact, it allows you to modify parameter P.0446 directly, without
entering the programntig menus.

The displayed statuses are:

T {tb oTtnm o0a!C¢9we¢w9! ¢a9b¢ 5L9{9[ t!we¢eL/|][!¢9 CLJ
regeneration is required, based on the levels of ash and/or soot.

T {tb oTtnn o6a!C¢9we¢w9! ¢a9b¢ 5L9{9[] t!weL/|][!'¢69 CL]I
the status of the active regeneration process of the filter.

T {tb ocddp o6a! C¢O9wetw9! ¢a9b¢ 5L9{9[ t!weL/ | [!¢9 CLIJ
the status of the passive filter regeneration process.

1 Status of the MANUAL regeneration process of the filter (only for SCANIA engines).

1 All the causes that prevent the regeneration of the filter:

o {tb oTnH O64&a5L9{9[ t!we¢L/|][!'¢e9 CL[C¢O9W !/ ¢L+t9 w9
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The controller makes available some information concerning the regeneration on the following internal states:

1
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ST.368: Active regeneration status: not active (spn3700 = 0).

ST.369: Active regeneration status: active (spn3700 = 1).

ST.370: Active regeneration status: it will start shortly (spn3700 = 2).
ST.371: DPF status: regeneration not requested (spn3701 = 0).
ST.372: DPF status: regeneration requirkivest level (spn3701 = 1).
ST.373: DPF status: regeneration requiatbderate level (spn3701 = 2).
ST.374: DPF status: regeneration requirbdyhest level (spn3701 = 3).

8.6.4.13 E.25...E.29 EXHAUST GAS THREATMENT

It contains a series of standard information (J1939) acquired viaBLMNfrom the engine control unit, concerning
emissions management (AFTERTREATMENT). The number of information available depends on the type of control unit
to which you are connected. formation not available is not displayed. The number of pages displayed therefore
depends on the actual information transmitted by the engine control unit. The information shown on this page are:

1
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SPN 4765 ("AFTERTREATMENT 1 DIESEL OXIDATION CATALYST INTAKE TEMPERATURE")

SPN 4766 ("AFTERTREATMENT 1 DIESEL OXIDATION CATALYST OUTLET TEMPERATURE")

SPN 4781 ("AFTERTREATMENT 1 DIESEL PARTICULATE FILTER SOOT MASS")

SPN 3719 ("AFTERTREATMENT 1 DIESEL PARTICULATE FILTER SOOT LOAD PERCENT")

SPN 5466 ("AFTERTREATMENT 1 DIESEL PARTICULATE FILTER SOOT LOAD REGENERATION THRES
SPN 3720 ("AFTERTREATMENT 1 DIESEL PARTICULATE FILTER ASH LOAD PERCENT")

SPN 3251 ("AFTERTREATMENT 1 DIESEL PARTICULATE FILTER DIFFERENTIAL PRESSURE")

SPN 3242 ("AFTERTREATMENT 1 DIESEL PARTICULATE FILTER INTAKE TEMPERATURE")

SPN 81 (" AFTERTREATMENT 1 DIESEL PARTICULATE FILTER INTAKE PRESSURE")

SPN 3246 ("AFTERTREATMENT 1 DIESEL PARTICULATE FILTER OUTLET TEMPERATURE")

SPN 3721 ("AFTERTREATMENT 1 DIESEL PARTICULATE FILTER TIME SINCE LAST ACTIVE REGENER
SPN 1761 ("AFTERTREATMENT 1 DIESEL EXHAUST FLUID TANK VOLUME")

SPN 3031 ("AFTERTREATMENT 1 DIESEL EXHAUST FLUID TANK TEMPERATURE 1")

SPN 3515 ("AFTERTREATMENT 1 DIESEL EXHAUST FLUID TEMPERATURE 2")

SPN 3516 ("AFTERTREATMENT 1 DIESEL EXHAUST FLUID CONCENTRATION")

SPN 5963 ("AFTERTREATMENT 1 TOTAL DIESEL EXHAUST FLUID USED")

lneccaﬂe

Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized 141
.

SMART




GC315 GC400 Technical Manue Controllers ENGLISH
Code:EAAMO04588EN

Rev.28| Date: 10/10/2025 GC315 GC400

SPN 6563 ("AFTERTREATMENT TRIP DIESEL EXHAUST FLUID")

SPN 4360 ("AFTERTREATMENT 1 SCR INTAKE TEMPERATURE")

SPN 4363 ("AFTERTREATMENT 1 SCR OUTLET TEMPERATURE")

SPN 4332 ("AFTERTREATMENT 1 SCR SYSTEM 1 STATE")

SPN 4331 ("AFTERTREATMENT 1 DIESEL EXHAUST FLUID ACTUAL DOSING QUANTITY")
SPN 4334 ("AFTERTREATMENT 1 DIESEL EXHAUST FLUID DOSER 1 ABSOLUTE PRESSURE")
SPN 5246 ("AFTERTREATMENT SCR OPERATOR INDUCEMENT SEVERITY")

SPN 3241 ("AFTERTREATMENT 1 EXHAUST TEMPERATURE 1")

SPN 3236 ("AFTERTREATMENT 1 EXHAUST GAS MASS FLOW RATE")

SPN 3237 ("AFTERTREATMENT 1 INTAKE DEW POINT")

SPN 3238 ("AFTERTREATMENT 1 EXHAUST DEW POINT")

SPN 3239 ("AFTERTREATMENT 2 INTAKE DEW POINT")

SPN 3240 ("AFTERTREATMENT 2 EXHAUST DEW POINT")

SPN 5826 ("EMISSION CONTROL SYSTEM OPERATOR INDUCEMENT SEVERITY")

8.6.4.14 E.30 ADBLUE PUMP
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The page is available only if at least one digital output is configured to manage the pump for refilling the AdBlue fluid in
the daily tank. It contains the following information:

1 The current management mode of the pump (MANF, MANDN, AUTO).

1 The status of the pump (on/off).

1 Anindication of the AdBlue fluid level, referring to the management of the pump (start required, stop
required, in hysteresis).

If the pump management is referred to the analogue measurement of the level in the tank (SPN 1761 SAE J1939), the
controller shows the current level with a graphic bar, also indicating the start/stop thresholds of the pump.

It is possible to change the pump management mode from this page, without having to go to programming. To do this,
you must:

1 Pressthe ENTER key: the square brackets that enclose the current pomp operating mode begin to flash.
1 Use the UP and DOWN buttons to select the desired mode.
1 Confirm with ENTER or cancel the modification with ESC.

Seell.11for a detailed description of the functions offered by the controller for the management of this pump.
8.6.4.15 E.31...E.36

From version 1.12 the controller supports the management of external configuration files that describe the Canbus
communication with the electronic engine control units. Such files may include the definition of one or more pages for
the display, dedicatetb displaying the measurements / states specific to that control unit (usually when they do not
follow the J1939 standard). For example, if you use the files related to MAN DATALOGGER, the controller displays all
the measurements acquired by those unitsaisingle page.

The controller provides up to six pages. The title of each page is defined in the configuration file for the engine, as well
as the number of measures shown and their descriptisttention: since the descriptions are defined in the external
file, they do not fit the language selected on the controller (typically they are in English).

8.6.5 Measures from CANBUS PMCB (only for GC400x) (B.xx),

In this mode are shown the measures and the status acquired by theBCANPMCB, which connectsMécc Alte
devices among them. All pages of this mode are only shown only if theBOSNPMCB is enabled (P.0800 <> 0).

AN A
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8.6.5.1 B.01 MC/BTB (only GC400x).

This page shows the list of the mains controllers (MC) and tHer&ieker controllers (BTB) recognised on the -Bas
PMCB connection. It is useful for diagnostic purposes.

On the top the PMCB addresses of all MC100 controllers are shown. On the bottom the PMCB addresses of all BTB100
controllers are shown.

8.6.5.2 B.02 B.03 B.04 Generators (only GC400x)

These pages show the significant data of each genset that operates on the PMBC Canbus. Each page shows up to 7
gensets. Only the relevant pages are shown. It is used one line for each genset, which contains the PMCB address, the
active power and the reaaté power.

8.6.5.3 B.05 Totals on PMCB (only GC400x)

This page shows the totals calculated on all genset controllers connected cBICARMCB. It is shown:
I The total nominal power of the generators supplying (MDPt, kW).

The total active power supplied (kW).

The total reactive power supplied (kvar).

The total active power (kWh, sum of energy counters of all the genset controllers).

The total reactive power (kvarh, sum of energy counters of all the genset controllers).

=A =4 =4 =4

8.6.5.4 B.06 Load management (only GC400x)

¢KA& LI 3IS A& RSRAOI i fuiction @ed8]KS d@[f 21 R &I WHIBSH SIS | oAt AGe
to start/stop the gensets in order to only start the smallest number of gensets necessary to supply the load (with a
minimum margin). This page shows some important information for this function.

The information shown is:

f ¢KS SylotAay3da 2F (GKS Fdzy OlAzy aft2FR YIylI3SySyiaé¢ ¥F:s

T ¢KS af2FR YIylFr3aSYSyidé¢ Y2RS aStSOGSR SadlofAraksSa
started are chosen.

f ¢KS aYlFIaGdSNE 3SyasSi o0GKS LINA2NRAGe 3ISyasSiasz GKS 2y 8
YIEyF3SYSyi(ié¢ GKAA AYTF2NNIGAZ2Y A& y2i aK2ey o

1 According to the mode selected, the controller can show how many hours before the system selects a
ySé6 aYlFradSNr 3ISyaSio

1 The list of the addresses of the genset controllers, ordered based on priority (gensets with higher priority

FANRGS (K2aS GKFG gAff 0SS ad2LIISR flradod C2NJ 42YS
Li A& LkraaArofts G2 &aStSOG GKS aYlFLadsSNE 3ISyasSi YI yc
Press ENTER.

138 't YR 5h2b RAIAGE (2
Confirm by pressing ENTER.

8.6.5.5 B.07 Load management (only GC400x)

¢CKAA& LI 3S Aa RSRAOYINSIRI SIeSHKSE FHHFOMESYEYydaE2NVBIya GKS | 07
to start/stop the gensets in order to only start the smallest number of gensets necessary to supply the load (with a
minimum margin). This page shows some important information for this function.

St S04 GUKS FRRNBaa 27F

Qx
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The information shown is:

1 The power supplied by the gensets (percentage compared to the maximum power that can be borne by
the gensets running).

AN A
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1 The threshold (%) to be compared to the calculated power in the previous point, further to which a new
genset must be started (otherwise combination of more gensets based on nominal power).

1 The power supplied by the gensets (percentage compared to the maximum power) calculated considering
that the less priority genset stops (or selecting the combination of less gensets based on nominal power).

1 The threshold (%) to be compared to the calculated power in the previous point, below which a new
genset must be started (or combination of less gensets based on nominal power).

T LT | at2FR NBaSNBSe¢ YIyl3SySyid Aa SylrotSR Ay IR
alternates the above written values every two seconds with:

1 The existing load reserve (the difference between the genset nominal power and the supplied power).

1 The minimum load reserve required to start a new genset.

1 The existing load reserve (the difference between the genset nominal power and the supplied power)
calculated in case the less priority genset stops (or combination of less gensets based on nominal power).

1 The minimum load reserve required to stop one of the gensets.

{2YS 2F (KS&aS YSradaNBa OFy 06S RAaLI I @SR Ay NBOSNBRS (2
start or the stop of a genset).

When possible, the controller also displays the time left for the starting of a new genset or for the stopping of one of
the gensets running.

8.6.6 History logs (H.xx)

When in operation and not i®@FF/RESENode, the controller performs periodical or event recordings that can be
partially configured with programming parameters.

The controller manages five types of archive:

1. Events

2. Fast ANALOGUEs
3. Slow ANALOGUEs
4. Maximum peaks

5. DTC

The history logs can be accessed in any controller working status. To access archive visualization, pressifie
buttons till the HISTORY LOGS (H.01) page is displayed.

When in a mode limiting the use of vertical scroll buttons you may require to press repeatedly the ESC button.

Pressing ESC/SHIFT while on the main page of the HISTORY LOGS mode, the upper status bar will display a status
message related to the engine sequence, while the last line of the display will show the following message:

ENTER: visual.log
¢KSYy LINBaa 9b¢9w G2 SylroftS (4KS Y2RS o0Y2@Ay3a (2 LI 3IAS al

At the start of the procedure, the menu of the various archives functions is displayed.
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8.6.6.1 Log selection

H.03 LOGS

HISTORY LOGS 1/05

1 EVENTS

2 FAST ANALOGUES
3 SLOW ANALOGUES
4 MAX. PEAKS

5DTC

The first line always shows the numerical indication of the selected function and the number of functions in the menu.

The following display lines are used in order to show the selectable functions. The selected item is highlighted in reverse
(REVERSE).

Use thez e & buttons to cyclically scroll through the menu to the lower and upper index items (i.e., pressigg the

allows to directly cycle from the first item to the last one). Press ENTER to enable the selected function (the one
highlighted inreverse;}JNBaa GKS 9{/ odzid2y G2 NBGdNYy G2 LI IS dl dnmé

8.6.6.2 Events pages

When previously configured events occur, the controller adds a record in this archive. Full capacity is 126 records. If the
archive is full and a new event occurs, the less recent is overwritten (so always the last 126 events are stored). For each
event, tesides a numerical code identifying it, the following data are recorded: date/time of the event, the operating
mode of the controller, engine, mains and chargesr status in that moment. If the event is an anomaly, measures
described for the ANALOGUE aves are also stored. Configuring the events to be recorded is possible with parameter
P.0441

Bits management:

. Hexadecimal Firmvyare Description
Bit value P.0441 | version
1 01 01.02 [Controller modes.
2 02 01.02 |Mains status.
3 04 01.02 |Generator status.
4 08 01.02 [Engine status.
5 10 01.02 |Switches status.
6 20 01.02 [Switches controls.
7 40 01.02 [Start/stop requests.
8 80 01.02 |Fuel pump controls.

Below you will find a table showing the codes of all possible events:

Code Even if Rel. GC Recording cause
blocked

EVT.1001 Yes 01.02 Controller in OFF_RESET mode
EVT.1002 Yes 01.02 Controller in MAN mode
EVT.1003 Yes 01.02 Controller in AUTO mode
EVT.1004 Yes 01.02 Controller in TEST mode
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EVT.1005 Yes 01.02 Controller in REMOTE START mode
EVT.1010 01.02 Mains failure
EVT.1011 01.02 Mains on
EVT.1012 01.02 Mains in tolerance
EVT.1013 01.02 Inhibition activated (from configurable input)
EVT.1014 01.02 Inhibition not activated (from configurable input)
EVT.1020 01.02 Generator failure
EVT.1021 01.02 Generator on
EVT.1022 01.02 Generator in tolerance
EVT.1030 01.02 GCB Close command
EVT.1031 01.02 GCB Open command
EVT.1032 01.02 GCB closed (from digital input)
EVT.1033 01.02 GCB open (from digital input)
EVT.1035 01.02 MCB Close command
EVT.1036 01.02 MCB Open command
EVT.1037 01.02 MCB closed (from digital input)
EVT.1038 01.02 MCB open (from digital input)
EVT.1040 01.02 Engine stopped
EVT.1041 01.02 Starting cycle
EVT.1042 01.02 Engine running
EVT.1043 01.02 Cooling cycle
EVT.1044 01.02 Stopping cycle
EVT.1045 01.02 Idle cycle (idle speed)
EVT.1050 01.02 Manual start command
EVT.1051 01.02 Manual stop command
EVT.1052 01.02 Auto start command
EVT.1053 01.02 Auto stop command
EVT.1054 01.02 Command for start in TEST mode from digital input.
EVT.1055 01.02 Command for stop in TEST mode from digital input.
EVT.1056 01.02 Command for start in TEST mode from serial port
EVT.1057 01.02 Command for stop in TEST mode from serial port
EVT.1058 01.02 Command for start in TEST mode from clock/calendar
EVT.1059 01.02 Command for stop in TEST mode from clock/calendar
EVT.1060 01.02 Command for start in TEST mode from SMS
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EVT.1061 01.02 Command for stop in TEST mode from SMS
EVT.1062 01.02 Starting command for failure to close MCB.
EVT.1063 01.30 | GC400 | Starting command from MC100 controller
EVT.1070 01.02 Fuel pump on
EVT.1071 01.02 Fuel pump off
EVT.1072 01.62 AdBlue fluid pump on
EVT.1073 01.62 AdBlue fluid pump off
EVT.1074 Yes 01.02 Reset
EVT.1075 01.02 Clock/Calendar not valid (but used by some functions)
EVT.1076 Yes 01.02 Date/time update
EVT.1077 Yes 01.02 New controller poweton
EVT.1078 Yes 01.32 Default values of the parameters recharged
EVT.1080 01.02 Changeover inhibition active (from the loads on the generator).
EVT.1081 01.02 Changeover inhibition not active (from the loads on the generator).
EVT.1082 01.02 Engine protections override on
EVT.1083 01.02 Engine protections override off
EVT.1086 Yes 01.32 Daylight Save Time on
02.00
EVT.1087 Yes 01.32 Standard Time on
02.00

EVT.1091 01.30 | GC400 | Mains loss protection "27 U<<" activated
EVT.1092 01.30 | GC400 | Mains loss protection "59 U>>" activated
EVT.1093 01.30 | GC400 | Mains loss protection "81 f<<" activated
EVT.1094 01.30 | GC400 | Mains loss protection "81 f>>" activated
EVT.1095 0130 | GC400|al Aya f2aa8 LINRPGSOGAZ2ZY bymwb Ok ¥
EVT.1096 01.30 | GC400 | Mains loss protection "Vector Jump" activated
EVT.1097 01.30 | GC400 | Mains loss protection (from MC100) activated
EVT.1098 01.30 | GC400 | Mains loss protection (from contact) activated
EVT.1099 01.30 | GC400 | Mains loss protection restored
EVT.1100 01.30 | GC400 | Mains loss protection "27 U<" activated
EVT.1101 01.30 | GC400 | Mains loss protection "59 U>" activated
EVT.1102 01.30 | GC400 | Mains loss protection "81 f<" activated
EVT.1103 01.30 | GC400 | Mains loss protection "81 f>" activated
EVT.1104 01.30 | GC400 | protections 27 enabled.
EVT.1105 01.30 | GC400 | Mains loss protection "27 U< &XJ' activated
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EVT.1121 01.30 | GC400 | Power limitation for mains high frequency activated.

EVT.1122 01.30 | GC400 | Power limitation for mains high frequency deactivated.

EVT.1123 01.30 | GC400 | Power limitation by contact #1 activated.

EVT.1124 01.30 | GC400 | Power limitation by contact #1 deactivated.

EVT.1125 01.30 | GC400 | Power limitation by contact #2 activated.

EVT.1126 01.30 | GC400 | Power limitation by contact #2 deactivated.

EVT.1127 01.30 | GC400 | Power limitation for mains low frequency activated.

EVT.1128 01.30 | GC400 | Power limitation for mains low frequency deactivated.

EVT.1131 01.30 | GC400 | Engine stop for too much power limitation activated.

EVT.1132 01.30 | GC400 | Engine stop for too much power limitation deactivated.

EVT.1133 02.19 | GC400 | Power setpoint limitation for high voltage enabled

EVT.1134 02.19 | GC400 | Power setpoint limitation for high voltage disabled

EVT.1135 02.19 | GC400 | Start of power setpoint limitation for high voltage

EVT.1136 02.19 GC400 | End of power setpoint limitation for high voltage

EVT.1137 02.19 | GC400 | Start of power setpoint limitation by ext. command

EVT.1138 02.19 | GC400 | End of power setpoint limitation by ext. command

EVT.1151 01.30 | GC400 | Mains loss protection "27 U<<" restored

EVT.1152 01.30 | GC400 | Mains loss protection "59 U>>" restored

EVT.1153 01.30 | GC400 | Mains loss protection "81 f<<" restored

EVT.1154 01.30 | GC400 | Mains loss protection "81 f>>" restored

EVT.1155 0130 | GC400|al Aya f2aa8 LINRPGSOGAZ2ZY bymwb Ok TF

EVT.1156 01.30 | GC400 | Mains loss protection "Vector Jump" restored

EVT.1157 01.30 | GC400 | Mains loss protection (from MC100) restored

EVT.1158 01.30 | GC400 | Mains loss protection (from contact) restored

EVT.1160 01.30 | GC400 | Mains loss protection "27 U<" restored

EVT.1161 01.30 | GC400 | Mains loss protection "59 U>" restored

EVT.1162 01.30 | GC400 | Mains loss protection "81 f<" restored

EVT.1163 01.30 | GC400 | Mains loss protection "81 f>" restored

EVT.1164 01.30 | GC400 | Protections 27 disabled.

EVT.1165 01.30 | GC400 | Mains loss protection "27 U< &XJ' restored

EVT.1191 02.19 | GC400 | The parallel with the mains is allowed

EVT.1192 02.19 | GC400 | The parallel with the mains is not allowed

EVT.1201 01.30 | GC400 | Load taking inhibition (from Modbus) active.

EVT.1202 01.30 | GC400 | Load taking inhibition (from Modbus) active.

EVT.1203 01.30 | GC400 | Load taking inhibition (for some GCB not open) active.

EVT.1204 01.30 | GC400 | Load taking inhibition (for ongoing synchronization on MCB) active.

EVT.1205 01.30 | GC400 | Load taking inhibition (for MC100 board command) active.

EVT.1221 01.44 Pdzi2YF GAO AYGSNBSyGA2Y AYKAOGAUGA

01.30
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EVT.1222 01.44 Ldzi2YFGAO AYUSNBSYydGA2y AYKAOGAGA
01.30

EVT.1223 01.30 | GC400|a! dzi2YF GAO AYGSNBSylGA2y AYKAOAI
SPtM e MPtM plants).

EVT.1224 01.30 | GC400|&! dzi2Yl GAO AYOGSNBSYdGA2y AYKAOGAL
for SPtM e MPtM plants).

EVT.1225 01.30 | GC400|a! dzi2YF GAO AYUSNBSYydGA2y AYKAOAI

EVT.1226 01.30 | GC400|a! dzi2YF GAO AYUSNBSYydGA2y AYyKAOAI

EVT.1241 01.30 | GC400 | Load function disabled (from parameter)

EVT.1242 01.30 | GC400 | Load function disabled (digital input)

EVT.1243 01.30 | GC400 | Load function disabled (for supply mode)

EVT.1244 01.30 | GC400 | Load function disabled (from MC100)

EVT.1245 01.30 | GC400 | Load function disabled (for mains in tolerance)

EVT.1246 01.30 | GC400 | Load function disabled (for inhibitions at starting)

EVT.1247 01.30 | GC400 | Load function disabled (for MGCB open)

EVT.1248 01.30 | GC400 | Load function disabled (as the exit from the parallel is required for o
causes)

EVT.1249 01.30 | GC400 | Load function disabled (controller not in AUTO)

EVT.1250 01.30 | GC400 | Load function disabled (there are alarms)

EVT.1261 01.30 | GC400 | Starting required by load function (as disabled)

EVT.1262 01.30 | GC400 | Starting required by load function (load function just enabled)

EVT.1263 01.30 | GC400 | Starting required by load function (no GCB closed)

EVT.1264 01.30 | GC400 | Starting required by load function (START pushbutton pressed)

EVT.1265 01.30 | GC400 | Starting required by load function (initial delay)

EVT.1266 01.30 | GC400 | Starting required by load function (priority list not valid)

EVT.1267 01.30 | GC400 | Starting required by load function (selected genset)

EVT.1268 01.30 | GC400 | Starting required by load function (for minimum number of supply
gensets)

EVT.1269 01.30 | GC400 | Starting required by load function (because it is the master genset)

EVT.1270 01.30 | GC400 | Starting required by load function (for load threshold)

EVT.1271 01.30 | GC400 | Starting required by load function (for load stock)

EVT.1272 01.30 | GC400 | Starting required by load function (for priority order)

EVT.1273 01.30 | GC400 | Starting required by load function (for priority order)

EVT.1281 01.30 | GC400 | Starting required by load function (for not selected genset)

EVT.1282 01.30 | GC400 | Starting required by load function (for threshold and load stock)

EVT.1291 01.30 | GC400 | New master genset

EVT.1292 01.30 | GC400 | The supply mode for the load function is isochronous.

EVT.1293 01.30 | GC400 | The supply mode for the load function is SYSTEM BASE LOAD

EVT.1294 01.30 | GC400 | The supply mode for the load function is DROOP

EVT.1321 01.30 | GC400 | Number of gensets connected to bus PMCB varied

The anomalies are themselves saves as events. They are registered with their own alarm code with in addition:

1 2000: if they are pralarms

1 3000: if they are download®iily GC400x
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1 4000: if they are deactivations
1 5000: if they are faulty

2 KSy RAALIXIFI@SRY GKS @LtdzS wnnn onnnX nnannn 2Nl pnnn Aa
the alarm code.

For example, by simulating an emergency stop event, we will obtain the display of: 0048: A048 Emergency stop. The
same event, read through serial, will be displayed with: 5048, where 5 = failure and 048 = Emergency Stop.

To display every event, the controller uses at least three pages of the display: if the event displayed is one of the 21
most recent anomalies, it uses seven pages. The main page has the following format:

H.09 LOGS

1 EVENTS 10/86

17/03/2014 14:37:55

3
EVENT code 0024

WO024 GCB not open

The second line of each event page shows what event is currently displayed (10) and any partial event stored (86). Once
the total number of events available is reached, the partial value will remain fixed at the limit value (126) up to & possibl
log reseting. The example in the previous figure shows event 10 of 86 stored (out of 126 available).

The fourth line of each event page displays the date/time of the record; on the right it also displays two arrows indicating
the availability of further pages to the right or to the left of the current page for the current event.

The lines from the fifth to the eighth show different information, depending on the selected page.
1 The first page shows the numerical code of the event (W024 in the given example) and the clear
RSAONARLIIAZ2Y 2F (KS S@Syisz Ay (GKA& OFLasS | 41 NyAy3
1 The system status when the event was recorded are displayed in the second page: the controller
operation modes, as well as engine status, generator status, mains status and «hangatus.
1 The third page shows the communication status (GCB and MCB) when the event was recorded.
1 Pages from the fourth to the seventh are described in the analogues log.

The most recent event is associated to the highest number. Usezh@and & buttons to scroll cyclically trough all
recordings.

Using theg and 3 buttons, you can browse through the pages related to the event.
8.6.6.3 Pages for ANALOGUEs

The controller records the ANALOGUE magnitudes described below (with engine On or Off); the recording frequency is
configured with the parameter P.0442 (seconds) and P.0443 (minutes):

1 Mains phasdo-phase voltages and frequency.

1 Generator frequency and phage-phase voltages.

1 Generator currents.

1 Active, reactive and apparent powers, the power factor and the type of plant total load.

i Starting battery voltage, engine rotation speed, coolant temperature, oil pressure and engine fuel level.
Each record is associated with its date/time. The measures not acquired (because the controller was not set to acquire

them) are replaced by dashes.
To display all records, the controller uses four pages of the display. The main page has the following format:

AN A
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H.15 HISTORY

2 FAST ANALOGUE
29/40

17/03/2014 17:38:31
3

Mains:
398 V 50.0 Hz

The second line of each page shows what record is currently displayed (29) and any partial record stored (40). Once the
total number of records available is reached, the partial value will remain fixed at the limit value up to a possible log
resetting. Theexample in the previous figure shows record 29 of 40 stored (out of 42 available).

The fourth line of each page displays the date/time of the record; on the right it also displays two arrows indicating the
availability of further pages to the right or to the left of the current page for the current record.

The lines from the fifth to the eighth show different information, depending on the selected page.
1 The first page displays all the values of the mains/bars, at the time of recording: frequency and voltage
1 The second page displays all the values of the generator, at the time of recording: frequency and voltages

1 The third page displays all the values of the load, currents and powers, at the time of recording: currents,
apparent power, active and reactive power, power factor.

1 The fourth page displays all the values of the engine, at the time of recording: battery voltage, Engine
speed oil pressure, Oil pressure, Coolant temperature, Fuel.level

The more recent record is associated to the highest number. Usezhand & buttons to scroll cyclically trough all
recordings.

Using theg and3 buttons, you can browse through the pages related to the recordings.
8.6.6.4 Fast ANALOGUEs logs

The fast ANALOGUESs are recorded at a pace configurable by means of the paRaft&(interval in seconds) and

the default interval is 60 seconds. This archive provides a total storage capabiig/(efgineOn and engin€Off)

records. Every following record overwrites the older one. The controller records the ANALOGUE values described in par.
8.6.6.3

8.6.6.5 Slow ANALOGUEs logs

The slow ANALOGUEs are recorded at a pace configurable by means of the paPaft8(interval in minutes) and

the default interval is 30 minutes. This archive provides a total storage capabit® (@hgineOn and engin€Off)

records. Every following record overwrites the older one. The controller records the ANALOGUE values described in par.
8.6.6.3

8.6.6.6 Locked recordings

!'b! [ hD!9 IyR S@Syia NBO2NRAy3I& INB GSYLRNINRARte& hCC 6KS
Whentherecordsarelocked,al(gd- LILISFNB 2y (GKS aSO2yR fAYyS: FFFGSNI GKS
of the history log.

In this situation, the controller's internal counters keep decreasing the time left to the expiry of the next recording.

2 KSYy GKS 2LISNI (A DHF/RESER SMANKA AWT&EC TINNPRYS Z0 | OKSO1 A& LISNF 2N
whether some recording counter expired. If so, the recorded date and time of the status change are stored, otherwise
the count continues till the next recording is stored.
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8.6.6.7 Pages for peaks

The controller performs a series of recordings of maximum and minimum peaks for some significant measures.

1 Total active power: the maximum peak is recorded, having the date/time and the measure of the engine
coolant temperature (if available) associated.

1 Currents: the maximum peaks of individual phases are recorded, having the date/time and power factor
of that particular phase associated.

1 Coolant temperature: the maximum peak is being recorded, with date/time associated.

To display all records, the controller uses one page of the display.

H.27 HISTORY
4 MAX. PEAKS 1/07

Maximum power

17/03/2014 10:35:54
345.4 kW
( 88°C)

The second line shows the record currently displayed, out of the total number of records (the total number of records
is 5).
The fourth line shows a description of the peak recording currently displayed:
T Maximum power
Maximum current. (L1)
Maximum current. (L2)
Maximum current. (L3)
Maximum coolant temperature

= =4 =4 =4

The sixth line shows the recording date and time. The seventh line displays the recorded measure (power, current etc.)
A second measure recorded together with the main measure can be displayed on the eighth line:

1 The coolant temperature is recorded together with the power.
I The power factors on individual phases are recorded together with the currents.
9 If certain data are not available at the time of recording, dashes will be displayed.

Use thez andg¢ buttons to scroll cyclically trough all recordings. Tlge and 3 buttons are not used because the
controller uses only one page of the display.

8.6.6.8 Diagnostics pages for external devices connected by Canbus (DTC)

The controller records the diagnostic codes that the engine control unit (ECU Interface) and the voltage regulator (AVR)
send on the CAIBUS line.

Basically, depending on the connected external device, the diagnostic message consists of the DTC, SPN and fault
description. This archive have can store up to 16 records. Every following record overwrites the older one.

To display all records, the controller uses one page of the display.

AN A
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H.33 HISTORY

5DTC 16/16
17/03/2014 14:27:12
VOLVO EMS 2(0)
DTC:6.6 SPN:1001 1
Engine oil pressure
Data low (shutdown)

The second line shows the record currently displayed, out of the total number of records (the maximum number of
records is 16).

The fourth line shows the recording date and time.
The fifth line identifies the external device that triggered the diagnostic code.

The sixth line shows the diagnostic code. It contains:

1 DTC (Diagnostic Trouble Code): it is a-stamdard diagnostic code, specific to the connected external
device, which can be found in the technical manual of the external device (in the example, the code "6.6"
in the engine technical manual will descritbeetlow oil pressure problem).

1 SPN (Suspect Parameter Number): is a numeric code showing the engine part/component that generated
GKS RAFIAy2aGA0 O2RS oAy GKS SEFYLXSTZ amnné ARSyG?
1 FMI (Fault Mode Identifier): is a numeric code between 0 and 31 that identifies the kind of problem (in
GKS SEFYLX SZ amé AYyRAOIFIGSAa |y SEOSaaAir@gSte t2¢6 O f
1 OC (Occurrence Count): indicates how many times this diagnostic code has already been activated
6SEFYLE S aHéO O
In addition, if the combination of the SPN and FMI codes (or the DTC code) is known to the controller, a text description
of the problem is displayed.
The seventh and eighth line show a text description of the problem, if available.

The more recent record is associated to the highest number. Usezhand & buttons to scroll cyclically trough all
recordings. Thg and3 buttons are not used because the controller uses only one page of the display.

8.6.6.9 Exit from archives visualization
There are two ways to exit from archive visualization:
1 Press theeSutton 'n' times to scroll back to page H.01
1 Change the operating mode of the controller.
In both cases, page H.01 will display; you may move to other display modes usingattdf buttons.

8.6.6.10 Reset archives to zero

To reset an archive to zero, it is necessary to display it first and then keep the digits ACK/ENTER and ESC/SHIFT per 5
secondi, until when the controller shows a message of reset to zero. The archive of maximum peaks does not reset to
zero: when ACK/ENTEBRd ESC/SHIFT are pressed for five seconds on this archive, the controller forces the measure
value as maximum peak.

87 { St SOGA2y 2F (KS Il y3adz 3S

The device allows to select the language for all writings displayed on the-fomdtional display. 5 languages are
currently available: Italian, English, Portuguese, French and Russian (English is the default language). For GC400x, the

AN A
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directly available languages are only English and Portuguese. The others can be transferred to the controller (one at a
time) through the BoardPrg4 software. S&6.2.3for language selection procedure.

AN A
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922NJ Ay3 aSldzsSyOS
91 hLISNY 0Ay3 Y2RSa

There are five device management modes:

1 OFF_RESEfhe genset is off (or in the arrest phase), the anomalies are all cancelled and you can access
the programming to modify the parameters. The GCB switch is open to isolate the generator from the
loads. The MCB breaker is closed to connect the loadsetonins.

1 MAN: genset start up and loads changeer to the generator are to be performed by the operator (the
controller board does not perform these operations automatically). Genset arrest and loads ehvarge
to the mains are normally to be performed by the openathowever, when the protections are enabled,
the controller board can, if necessary, perform these operations automatically. Accessing programming is
allowed, though only some parameters can be modified.

1 AUTOQ genset start/stop and the management of the GCB and MCB breakers are performed by the
controller board (the operator cannot interfere). All protections are enabled. Accessing programming is
allowed, though only some parameters can be modified.

I TESTthis operation mode is nearly identical to AUTO. The only difference is that the engine is anyway
(automatically) started even with mains and/or automatic intervention inhibition contact ON. The
LI N} YSGSNI t PanHHH a9yl of Ay B thé Saatidller ifatlmst guibdically f 2 ¢ &
changeover the loads to the generator. In any case, the operator is authorized to control the MCB and
GCB breakers just like in MAN. When the controller goes back to AUTO mode (when the test is finished),
the loads are automatically changedter to the mains and the engine is stopped with normal procedure.
The controller automatically switches from TEST to AUTO in case existing conditions require an automatic
intervention by the genset. Accessing programmisiallowed, though only some parameters can be
modified.

1 REMOTETARTnhearly identical to AUTO. The only difference is that the engine is anyway (automatically)
started even with mains and/or automatic intervention inhibition contact ON; the loads are chamged
to the generator. AUTO mode supersedes TEST mode (¢an, iihterrupt or replace the periodic test). It
is also overriding with respect to the AUTO (once the remote start is activated, any request for automatic
intervention is ignored). The operator ot allowed to manually operate th&CBand MCBswitches.
Accessing programming is allowed, though only some parameters can be modified.

9.1.1 OFF/MAN/AUTO mode

The operating mode can be selected in two different ways:

T aAiy3a K ardawODBEE € buttons of the controller board. The buttons must be pressed
consecutively and held for at least half a second to force mode change. The buttons are disabled (on the
first line of the display a keshaped icon appears) if at least one of the inputs descrbelow exists and
is active.

Using one or several inputs configured with the following functions:

5LCPHHTM GhCC o0& NBY20GS O2y{iNRf ¢
5LCPHHTH Galb o0& NBY2GS O2y(iNRf ¢
f 5LCO®HHTO a!! ¢h o0& NBY2(GS O2yiGNRf¢®

=A =4 =

When one of these inputs is active, the operating mode of the controller is forced and you can no longer use the buttons
on the panel, nor the controls of the serial ports to change it (the first line of the display showsshdqmsd icon).

When neither of these inputs is active, you are again able to use the buttons and the controls of the serial ports to
change the operating mode.

If there are multiple active inputs at the same time, priority is given to the input that forces the OFF / RESET mode,
followed by the one that forces MAN mode and finally the one that forces AUTO mode.
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You needn't use all three inputs. For example, you can use a single input to force AUTO status: when the input is active
the controller is always in AUTO mode, and when it is deactivated, the controller remains in AUTO mode, but you can
use the buttons tachangeover to MAN or OFF/RESET.

If only one input is used to force OFF/RESET mode, the controller acts differently: when the input is active, the
controller is always in OFF/RESET mode, and when the input goes back on standby, the controller goes back to the
mode it was in prior to inputactivation.

1 Sending Modbus commands through serial ports, the USB port, the ETHERNET port or through the
modems. The command are only managed if none of the alol@geribed inputs is active. The commands
can be protected by a password (P.0004) which must be enteréordo@ny command and can be
deactivated through a digital input (DIF.2706). To send the command it is necessary to write in sequence
(within 5 seconds):

1 HOLDING REGISTER 101: write the password configured with the parameter P.0004.
1 HOLDING REGISTER 102: write the value:
o GmMé (2 NBIdzZANB GKS hCCkw9{9¢ Y2RS®
o GHé (2 NBIldzANB GKS a!'b Y2RSo
0 Goé (2 NBI|dzZANBE GKS RA !'!¢h Y2RSo
9.1.2 TEST mode

To enable theTESTnode requires the controller being first set to AUTO w/o any automatic start request (refer to the
engine sequence description). All possible TEST function activation modes are described below. The TEST mode is
signalled by the flashing of the AUTO intlicdight on the panel (50% ogq50% off). You can shift to TEST mode as
follows:
f tNBaaAya GKS a{¢!we¢é¢ odzilzy 2y (GKS O2y(iNRffSNHa
the same buttons to return to AUTO modkhis feature can be disabled using bit 1 of P.0495.
1 By properly configuring the parameters:
0 P.0418: Weekly test schedule.
0 P.0419: Test start time

o P.0420: Test duration

These parameters allow for weekly programming of the time intervals for TEST mode engine start (to keep it efficient).
In this case, shifting to TEST mode automatically occurs at set days and times. The controller returns to AUTO when the
TEST time interva@nds.
1 By means of a proper command via SMS (refer to docui@ntn order for this feature to be used, the
LI N YSGSNI t dnnun G¢Sad RdzNFGA2yéE akKlhtt y2G 65 asi
case, the controller shifts from TEST after receiving the SMS and returns to AUTO after the tifle P.042
Test starting duration (min).

1 From a PC connected to a serial port (with Modbus RTU protocol). The controller shifts to TEST after
receiving the command from the serial port, then, returns to AUTO after receiving the opposite command
or when it detects an interrupted serial connecti¢d0 seconds w/o messages). To send the command
you need to write in sequence (within 5 seconds):

0 HOLDING REGISTER 101: enter the password configured with the parameter P.0004.
0 HOLDING REGISTER 102: enter the value:
A amHé¢ (2 NBIJdZANB ¢9{¢ Y2RS®

A aumég G2 32 o601 G2 !'!'¢h Y2RSO
T 2KSY | RAIAGIE AyLddziz LINBLISNIe& aSi sA0GK O2RS Hnol
to TEST and returns to AUTO when the same input is deactivated.
f . @& dzAAy3 | RAIAGIE AyLdzi O2y FAIAdzZNBER gAGK GKS Fdzy(

AYLlzt 4S¢0d ¢KS O2yiUNRftSNI SOFtdz 6Sa GKS AyLizi | O
when it activates this input and goes baokAUTO at the end of the time configured in P.0420 (if P.0420
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is set to zero, the test is not carried out). If there is second activation of the input during the test, the test
Ad AYYSRAIFGSte &G2LIISRP 5dzNAy3aT GKAEa GSadaz GKS
independently from the value configured inOR22.
f . @& dzAAY3a I RAIAGIE AyLdzi O2y FAIdzZNBR 6AGK (KS TFdzy
AYLlzf 4S¢0® ¢KS O2y (iNRftSNISOFtdz 6§Sa GKS AyLdzi | O

when it activates this input and goes backADTO at the end of the time configured in P.0420 (if P.0420

is set to zero, the test is not carried out). If there is second activation of the input during the test, t

he test

is immediately stopped. During this test, the controller closes the GCB cireakdr, independently from

the value configured in P.0222.
9.1.3 REMOTE START mode

To activateREMOTE STARTode, instead, the controller must first of all be in AUTO or in TEST mode. In addition, in
case an input is configured with code DIF.220d 9 Yy I 6 f S NXB Y 2 (i i thaiparanielers ofBry dnduf this

input shall be active. You may shift to REMOTE STARTUP in the following cases:
T /2yFAIdzZNAY3I | RAIAGHE AyLdzi 2F GKS O2y G NRf ¢

SNJ G2

When this input is active, the controller shifts to REMOTE STARTUP; it deactivates when reverting to

AUTO.

1 By means of a proper command via SMS (refer to docurf@htIn this case, the controller shifts
REMOTE START as soon as it receives the SMS and returns to AUTO when it receives th

to
e opposite

command. In this case, you need to configure an input for acquiring the contact enable remote start

request, code DIF27Q0%&nd the input shall be active (normally wired on a panel for enabling re
commands).

mote

1 Using parameters P.0426, P.0427 and P.0428 it is possible to define on a weekly basis hourly operation

intervals when the genset shifts automatically to REMOTE START. In particular, parameter P.04
to set the week days in which this function isiaetand the remaining two allow you to set an hour ra

26 allows
nge

valid for all selected days. The range start time (P.0427) refers to the days set in P.0426, while the range

end time (P.0428) refers to the same day, if its value is higher than P.0427, or tdieierfg day if lowe

r

(across midnight). Moreover, setting P.0427 and P.0428 to the same value defines a full day's range.
1 From a PC connected to the serial port, USB port, ETHERNET port or via modem (with RTU Modbus or TCP

Modbus). The controller shifts to REMOTE STARTUP after receiving the command from the seri
then reverts to AUTO when receiving the opposite camnih ft remains in REMOTE STARTUP mo

al port; it
de in

case the serial connection is interrupted before receiving the opposite commanthis case, you need
to configure an input for acquiring the "contact enable remote stgstrequest”, code DIF2701, and the
input shall be active (normally wired on a panel for enabling remote commands). The commands can be
protected by a password (P.0004) which must be entered before any command and can be deactivated
through a digital input (DIF.2706). To send the command you tteedte in sequence (within 5 seconds):

0 HOLDING REGISTER 101: enter the password configured with the parameter P.0004.
0 HOLDING REGISTER 102: enter the value:

A amoé¢ (2 NBIdZANBE w9ah¢9 {¢! we¢ Y2RSO
A aumé G2 32 o6FL01 G2 !'!¢h Y2RSOo
9.1.4 Operating mode at PoweOn
When powered on, le controller selecs the operating modein according to the setting®n parameter P.0490
GhLISNI GAy3a ¥FRSONBYIDR2 & ®NIDPH 0 @ LEAF[ KB AWINWIYBAIYSNI MAER[BST ik
the mode that was active before poweif.
Upon startup, the controller remains in OFF/RESET mode for approximately one second. After this interval, the mode
defined by parameter P.0490 is activated.
If the " MODEz " button is kept pressed during this interval, the controller will remain in OFF/RESET mode, regardless
of P.0490 parameter setting.
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9.1.5 Communication and events

The controller records any change of the operating mode in the events log, if it is enabled with bit O of the P.0441
parameter:

1 EVT.1001: records the shift to OFF/RESET mode.

1 EVT.1002: records the shift to MAN mode.

1 EVT.1003: records the shift to AUTO mode.

1 EVT.1003: records the shift to TEST mode.

1 EVT.1003: records the shift to REMOTE START mode.

There are some features available for configuring the digital outputs related to the operating mode:

f DOF.300tahFTFkNB&SGéd ¢KS O2yiNRtfSNIIFIOGADBr(iSa (GKA& 2
DOF.3002G al yé¢ ® ¢KS O2yiNRtfSNIFOGAGF({iSa GKA& 2 dzi Lz
DOF.3003G ! dzi2 ¢KS O2ydNRBffSNIIFOUADGIGSa (GKAa 2dziLlizi 4
DOF.3004G ¢ 9{ ¢é¢ d ¢KS O2yiNRBftSNIFOGABF(GSa (GKAA 2 dzi Lz
DOF.3005a wSY23GS {dFNIé¢d ¢KS O2y iNRBftSNIIIOGADIGSa GKA
DOF.3011d b 20 AY hCCkw9{9¢éd ¢KS O2yiNRffSNI I OGADI(Sa

DOF.3012a hyS 2F (KS Idzi2YFGAO Y2RSa¢d ¢KS 2dziLidzi Aa
automatic operation modes, that is AUTO, TEST or REMOTE START.

=A =4 =4 =4 =4 A

In addition, the controller makes available its own operation mode for the AND/OR logics by means of the following
internal statuses:

T STO00BahCCkw9{9¢eé P

 ST.00taal ydzl f ¢ @

f ST.002a! dzi2Yl GA D¢ D

f ST.003a¢Safé¢d

f ST.004awSY20S aiGl NIéod
92 al Ay &

& ATTENTIONIhe device manages the mains voltage in all plants, except with SPM type plants. What
indicated in this paragraph does not make sense on SPM type plants (P.0802 =0).

The controller acquires the system's mains voltage (sipgiseor bi-phase o three-phase) to the purpose o
commanding automatic statips and arrests of the engine in case of anomaly on the mains (always for GC315x, [for SSB
and SSB+SSTP plant for GC400x). In emergency systems, the controller board starts the generator @savehang

the loads to it) when the mains is out of tolerance; it changesr the loads to the mains and stops the genset when

the mains returns in tolerance.

The mains must be connected to the JH connector. On a {phase system, ensure to connect the three phases and
the neutral; on a singkphase system, ensure to connect the L phase on connector 3 and the neutral on 4.

The status of the mains can be acquired in various ways:
A From the JH connector of the controllers (see Eat4).
In any case, in order for the GC315 to be able to measure the mains voltage and frequency from the JH
connector, the operator must set the nominal voltage of the mains using the parameter P.0116.
A .8 YSIyad 2F (GKS RAIAGHEE Ay LAKO EG2SYNB/A I dzNS R yEaA (8KS yiEKR!
input is active, the mains is considered in tolerance; when it is not active, the main is considered out of

AN A
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tolerance.NOTE: if the digital input is active, the mains is considered in tolerance, even if the measure
of the JH sensor is enabled and if said measure indicates that the mains is out of tolerance.

9.2.1 Internal sensor

In the event the JH sensor can be used to acquire the mains measures, there are various parameters that influence its
management:

 P.0126:0nly for GC400% ¢ 2 dzaS G KS Wi O2yySOil2N) gAGK GKS YI .
alAyaego

1 P.0105: rated generator frequency. Also used as mains rated frequency. All thresholds associated to mains
frequency are expressed as a percentage of this parameter.

1 P.0119: configures the mains sensor as thpbase (3pr bi-phase (2pr singlephase (1).

1 P.0116: rated mains voltage. Phasephase rated voltage shall be set furphasethree-phase systems
singlephase, for single phase systems. Thresholds are expressed as a percentage of it. If set to zero, mains
voltage is considered still not present, even if physically connected (it is anyway measured and displayed).

1 P.0152: allows to select if the controller is in standard version (0) or if it has been required with 100 V
inputs (1).

1 P.0117: primary value (in Volt) of any VT connected to connector JH.

1 P.0118: secondary value (in Volt) of any VT connected to connector JH.

1 P.0244: enables the checks on thresholds and hysteresis including on the phase voltages of the mains (on
the phaseto-phase voltages they are always enabled).

1 P.0201: hysteresis applied to all the thresholds related to mains voltage and frequency. It is a percentage
value related to P.0116 and to P.0105.

1 P.0203: mains low frequency threshold (percentage related to P.0116) (below which the mains is
considered anomalous).

1 P.0204: mains high frequency threshold (percentage related to P.0116) (above which the mains is
considered anomalous).

1 P.0236: mains low frequency threshold (percentage of P.0105); below this value, mains is considered
anomalous and the engine is started.

1 P.0237: mains high frequency threshold (percentage of P.0105); over this value, mains is considered
anomalous and the engine is started.

1 P.0238: mains voltages asymmetry threshold (percentage of P.0116); over this value, mains is considered
anomalous and the engine is started. Only applicablei fghasethree-phase systems.

1 P.0239: Rotation direction required for mains voltage. Only applicalide pbasethree-phase systems.
In order to assess the mains status, the controller can perform up to four different checks that can be individually

disabled. These checks are individually described (with examples) pé@se, remember that disabling both voltages
and frequency checks is not possifile this case, mains is always considered not present).

9.2.1.1 Frequency check

To disable this check, one of the following conditions shall be true:
1 P.0236 =0 %.
1 P.0237 =200 %.
1 P.0236 >= P.0237

Here follows an example about the various threshold used, including default values for a.m. parameters.

Parameter | Description Default value Frequency in Hz
P.0105 Rated frequency 50 Hz 50.00
P.0236 Minimum frequency threshold | 90.0 % 45.00
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P.0237 Maximum frequency threshold | 110.0 % 55.00
P.0201 Maximum hysteresis 25% 1.25

The hysteresis on the various thresholds is calculated as half the difference between P.0237 and P.0236. However, it is
limited by the maximum value set with parameter P.0201. The hysteresis applies to:

1 Upwards, to the minimum frequency threshold (i.e., between 45.00 and 46.25 Hz).
1 Downwards to the maximum frequency threshold (i.e., between 53.75 Hz and 55.00 Hz).
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These values define the following bands:

0.00 V-

A band:low

45.00 V-
B band: hysteresis
46.25 (45.00 + 1.25)V-

C bandin tolerance
53.75 (55.0@; 1.25) V-

D band: hysteresis

55.00 V.

G bandhigh
XXX V-
LT GKS FTNBIljdzSyOe Aa gAlKAY (GKS o0lyRa a.¢é¢ 2N a5¢3z LINBO
g2t GF3S 6Fa 6AGKAY GKS a/é¢ oFyR FYR Aad y26 6AUGKAY GKS
hand, incase the fipdzSy O& ¢l a 6AGKAY (GKS G/ ¢ oFyRZ YR y2¢6 Aa 6Al

9.2.1.2 Voltage’s check

To disable this check, one of the following conditions shall be true:
1 P.0203 =0 %.
1 P.0204 =200 %.
1 P.0203 >=P.0204

Here follows an example about the various threshold used, including default values for a.m. parameters.

Parameter | Description Default value Voltage in Volts
P.0116 Rated voltage 400 V 400

- Mains presence threshold 20.0 % 80

P.0203 Minimum voltage threshold 80.0 % 320

P.0204 Maximum voltage threshold | 110.0 % 440

P.0201 Maximum hysteresis 25% 10

The hysteresis on the various thresholds is calculated as half the difference between P.0204 and P.0203. However, it is
limited by the maximum value set with parameter P.0201. The hysteresis applies to:

1 Downwards, to mains availability threshold (i.e., between 70 V and 80 V).
1 Upwards, to the minimum voltage threshold (i.e., between 320 V and 330 V).
1 Downwards to the maximum voltage threshold (i.e., between 430 V and 440 V).

These values define the following bands:

0 \V
A band: absent
70 (8610) \.
B band: hysteresis
80 -
C band: low
320 V-
D band: hysteresis
330 (320+10) V.
E band: in tolerance
430 (44010) V-
F band: hysteresis
440 V-
G band: high
XXX V-
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LT GKS @2t Gr3aS Aa Ay (GKS a.¢é3X a5¢ 2N aCé o0l yRAXZ LINBGA 2
AY GKS a9t oryé YR y26 Al A& Ay a5é oFyRI Al Aa O2yaAi
GKS a/léyROIVY2RS Aa AY a5¢é o0FlyRI Al A& O2y&aARSNBR a4a[26é 0

Such status are managed at individual phase level.

On three phase plants, if the P.0244 parameter is set, the same checks are also done on the phase voltages (the phase
nominal voltage is calculated by dividing the nominal connected P.0116 for 1.73 (square root of 3).

9.2.1.3 Asymmetry check

In bi-phase/ three-phase systems, the mains can be 'out of tolerance' in case the absolute value of the thregghpse
phase voltages differs more than the set threshold.

To disable this check, simply set parameter P.0238 to zero.

Here follows an example about the various threshold used, including default values for a.m. parameters:

Parameter Description Default value Voltage in Volts
P.0116 Rated voltage 400 V 400
P.0238 Mains asymmetry threshold 10.0 % 40

In case the absolute value of two phasephase voltages differs more than 40 V, the mains is seen as out of tolerance
(the MAINS LIVE lamp flashes with 25% on). In case the absolute values of atbpgblaase voltages are lower than
40 V, the mains iseen in tolerance. No hysteresis is managed for this check.

LF GKS LI NIYSGSNItodnunn Aada aSdz G2 amés GKS ary$S O2yiN
voltage is calculated by dividing the nominal connected P.0116 for 1.73 (square root of 3).

9.2.1.4 Rotation direction check

Forbi-phase/ three-phases systems, mains can be 'out of tolerance' in case the rotation direction of the phases|differs
FNRY (GKS &LISOAFAOFGAZ2Y aSiG 6AGK LI NIYYSGSNIt dnHod |at KI &

To disable this check, simply set parameter P.0239 to zero.

Ly OrasS I aOt2016AaS¢ NRGIGAZ2Y RANBOGAZY A& NBIdzA NBRZ
Ot 2016A4S¢sx (GKS YIAya A& aSSy |a Uhdzi 2F (2t SNIyOSU o
Ly OlasS -0f x@RaiydSNIR Gl GA2y RANBOGAZY A& NBIljdzANBRZ LX St
60t 2016A4aS¢3x GKS YIFLAya Aa asSSy a 2dzi 2F G2t SN yOS 0K

9.2.1.5 Internal sensor status

Ly 2NRSNJ G2 RAF3Iy2aS GKS YlIAya a3aft2ocblfté¢ adlddaaz GKS T2
T In case the status of all existing voltages laB)i KS FNBIljdsSSyoOe | N’ a!oaSyihaés
Gl 0aSyiéod
1 Incasethestatu;ofaIIAexisting\foIAtages(lcmﬁ)[i KS TNBIdzSyoOoe Aa aLy G2t SNI
Ad 4Ly G(2fSNIYyOSE®
f Incase the status of at least one voltagygd KS FNBIjdzSyO0é Aa al A3IKEXT | faz
T LYy OFrasS y2yS 2F (KS LINB@GA2dza O2yRAGAZ2Yy & 200dzNB I 3
Ly Oras$ (KS (8ada aK2g¢ GKFHG GKS YIAya Aad GLY (2ftSNIyOS
T LT 6S KI@S |y dzydziadzZ ffte KAIK FABYYSONE 2y (KS @2f
f LT GKS RANBOGAZ2Y 2F NROGFIGAZ2Y 2F (GKS YIAYy&d A& RATT

AA
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9.2.2 External sensor

The use of a digital input is provided, configured with the function DIF.3%0] Sy a2 NJ 2F SEGSNY I €
connection with a generic mains sensor in alternative, or in addition to the internal sensor.

The status of the mains is considered:

f a!oaSyié¢ AT (GKS AylLdzi A& y2 | OGAGSOD

T aLYy (2t SNIryO0OS¢ AF (GKS AylLdzi A& | OlGAgdSo
Note: if the input is active, the mains is considered in tolerance, even if the measure from the JH sensor is enabled
and such measure indicates that the mains is out of tolerance.

It is valid what written in the next paragraph, as per the internal sensor.
9.2.3 Mains global status

Whichever the method used to acquire the mains instant status, to the extent of the plant operation logics, the mains
global status is described in four steps:

Mains in
tolerance

wirance

Mains in tolerance€/ Mains failure

After the time set with
P.0205 (see notes below)

Mains

availability delay
Mains in tolerance
Mains out of tolerance A the time set with
Mains out of P.0206
tolerance (two seconds if the
generator is
supplyo).

¢CKS dzaS 2F (GKS aYlIAyada LINBaSyOS RStlreé¢ 602y FAIdzNBR GAGK
generators supplying the loads, and on the configuration of parameter P.0250. It isnartdiged parameter. At the
moment two bits are defined:
91 Bit 0: used when the controller is in OFF/RESET mode. In this mode, the controller does not normally
YIEYylF3S GKS &Yl Aya -poMd dhe |640S as Rédh as&péssibieisihce KBy are not
powered by the generators). By setting bit 0 of P.0256t@ ¢ = G KS O2y i NRBf f SNJ YI yI 38
delay".
f .A0 mY dzASR 6KSy (GKS O2yiGNRfftSNIAa Ay !!¢h Y2RSO
depends on the presence of generators supplying the loads, and on the value of this bit:
o !'d tSIrad 2yS 3ISYSNI (2N adzLJLJ eAy3 GKS f2FRay o
parameter P.0205.
o b2 3ASYSNI G2NJ adzllLJ eAy3a GKS f2FRA |yR
G4SN

(@]}
>
c
=<
N
-+

RStlFe¢ Aa aSdid o0& LINIYSGSNItodnuAnp®
o b2 3ASYSNI G2N) adzZllL)X eAy3d (GKS €2FR& FyR o60AlG m 27
RStlFeé¢d Aa n aSO2yRao®
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9.2.4 Communication and events

The controller records any change of the mains status in the events log, if it is enabled with bit 1 of the P.0441 parameter:
1 EVT.1010: Lack of network voltage.

T 9+¢
T 9+¢

omammY bSGE2N] @2t aGF3AS LINBasSyda:

0dzi az2dzi 2F @

P

z

OomMmaMHY bSGE2N] @2t dF3S LINBaSyd FyR aray G2t SNI

The following feature for the configuration of the digital outputs related to the mains status is also available:

f DOF.3033dal Aya SAGKAY (2t SNIyOSéd ¢KS O2yiNRtfSNI I O
frequency are in tolerance from the time configured.

In addition, the controller makes available the mains statuses for the AND/OR logics by means of the following internal

statuses:

=A =4 =4 -4 =4

93 DSy S

ST.016 "Mains voltage/frequency present"
STO1ZGdal Aya 2dzi 2F (2t SNIyOS 2N oaSyias
ST.018 "Delay for mains within tolerance”

STO19Gal Ayad gAUGKAY (2t SN yOS¢d
ST.020 "Delay for mains out of tolerance or absent"

NJ (2 NJ

GC315 acquires generator (singlebi-phaseor three-phase) voltage and frequency in order to protect the loads and
the generator itself from operating outside its tolerance thresholds. For connecting the generator to the GC315, see

par.O.

hy D/ompXZ o0& &aASANMEFIEI oMy nma G122 Hammot S (2
in this way, you need to:

1 {Sd

t ®nYSINR GS%E @ MM

$62N] G6AGK GKS

1 Make sure that GC315 is able to acquire the engine speed (fromupickom W or from Can Bus
communication)This point is fundamental, because the controller has no other way to verify the under
speed and ovesspeed conditions

1 Set parameters P.0305, P.0306, P.0307 and P.0308 correctly. They normally configure the minimum and
maximum frequency protections: when working without the generator they are used for speed protection
(the percentage valueare calculated with respect tihe rated engine speedP.0133 or P.0134).

1 Set parameters P.0333 and P.0334 correctly (opered protection).

Once this is done, the controller works in this way:
91 It hides all M.XX pages except M.01.

1 Onpage M.01 the generator symbol is replaced with the engine symbol, the circuit breaker with the clutch
symbol and the power measurements are replaced by the engine speed (rpm). The power measurements
on the loads are also hidden.

7 ¢KS

G2LISNI GAy3a O2yRAGAZ2Yy & Fl Af dzNBé

1 Generator related events are not logged.

1 The following alarms are not managed:

01 ¢ minimum voltage.
02 - maximum voltage
03 - minimum frequency.
04 - maximum frequency.
6 - maximum current.
11¢ power reverse.

aAddza dAz2y Aa

(0]
(0]
0
(0]
(0]
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16- short circuit.

45 - maximum auxiliary current.
49 - maximum active power.

52 ¢ voltage unbalance.

53- current unbalance.
55-wrong phases sequence.
56 - low voltage.

58- low frequency.

59- high voltage.

60 - high frequency.

61-loss of filed.

100- maximum differential current.

O O O O OO O oo o o o

203- maximum negative sequence current

The anomaly "D099Minimum engine speed” is now managed. After the engine has reached the rated
speed at starup (between the thresholds P.0305 and P.0307), if it falls below the threshold P.0305 for
P.0306 seconds, the controller activates the anomfialis an alarm: it forces the immediate opening of
the GCB, and stops the engine without the cooling cydtee: in this case the thresholds P.0305 and
P.0307 are to be considered as percentages of the rated speed (P.0133 or P.6b84is reason, ifgu
program them from the controller, the last display line shows the equivalent value both in Hz and in rpm.

9.3.1 Frequency

Several parameters are related to frequency measure:

il

P.0105: rated generator frequency. All frequency measure related thresholds are expressed percentage
of it.

P.0228: threshold (percentage of P.0105) under which the engine is considered stopped.
P.0229: threshold (percentage of P.0105) above which the generator is considered started.

P.0305: low voltage threshold (percentage related to P.0105) below this value the generator cannot be
connected to the loads.

P.0307: high voltage threshold (percentage related to P.0105) above this value the generator cannot be
connected to the loads.

P.0395: low frequency threshold (percentage of P.0105) (under this threshold, the generator sets a
warning).

P.0397: high frequency threshold (percentage of P.0105) (over this threshold, the generator sets a
warning).

P.0331: maximum frequency threshold (percentage of P.0105); over this threshold, the engine must be
stopped due to risk of damage to both the engine and the alternator.

Here follows an example about the various threshold used, including default values for a.m. parameters.

Parameter Description Default value Frequency in Hz

P.0105 Rated frequency 50 Hz 50

P.0228 Stopped engine threshold due to frequency 10.0 % 5

P.0229 Started engine threshold due to frequency| 20.0 % 10

P.0305 Minimum frequency threshold 90.0 % 45

P.0307 Maximum frequency threshold 110.0 % 55

P.0202 Hysteresis 25% 1.25
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To the two settable thresholds (P.0305 and P.0307) the hysteresis is entirely applied in the threshold input direction.
This means that the frequency is out of tolerance if out of thresholds P.0305 and P.0307. It is in tolerance if within the
thresholds R0305+hysteresis and P.030¥steresis, otherwise it maintains the previous status.

0 Hz .
A band:absent
5 Hz
B bandhysteresis
10 Hz
C bandminimum
45 Hz
D bandiow
46 Hz
E bandin tolerance
54 Hz
F bandhigh
55 Hz
G bandMaximum
60 Hz
Band HOverspeed
XXX Hz
LT GKS FNBIljdzSyOe A& Ay G.£€3X 56X aCé olyRAI AlG YWAYGLl A
63 AY a9¢ o0lYyRS YR y2¢6 Aa Ay 6G5¢é oblyRsS AdG Aa adatt O
nowishy a5¢ oFyRXZ Al Aa O2yaARSNBR a[26¢ @

Thresholds P.0305 and P.0307 are used also to manage the generator/engine protections on frequency. These
protections can be individually disabled setting to zero the relevant parameter that specifies the delay (respectively
P.0306 and P.0308). Even if fhetections are disabled, thresholds are however used in order to define the frequency
status: this allows not to switch the loads on the generator if the electrical magnitudes are out of the tolerance band.

9.3.2 Voltages

Many parameters influence generator voltage measures:
1 P.0101: indicates if it is a thrg#hase (3) otwo-phase ) or a singlephase generator (1).

1 P.0102: rated generator voltage. Phasephase rated voltage shall be set fokphaseor three-phas
systems; singlphase, for single phase systems. Thresholds are expressed as a percentage of it.

1 P.0151: allows to select if the controller is in standard version (0) or if it has been required with the 100 V

inputs (1).

I P.0103: rated voltage (in Volt) for the primary of any VT (voltage transformers) connected to connector
JG.

1 P.0104: rated voltage (in Volt) for the secondary of any VT (voltage transformers) connected to connector
JG.

1 P.0328: enables the checks on thresholds and hysteresis including on the phase voltages of the generator
(on the phasdo-phase voltages they are always enabled).

1 P.0202: hysteresis applied to all the thresholds related to generator voltage. It is a percentage value of
P.0102.

1 P.0226: threshold (percentage of P.0102) under which the engine is considered stopped.
1 P.0227: threshold (percentage of P.0102) over which the engine is considered started.

1 P.0301: low generator voltage threshold (percentage of P.0102); under this value the generator cannot
be connected to the loads.

1 P.0303: high generator voltage threshold (percentage of P.0102); over this value the generator cannot be
connected to the loads.
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Here follows an example about the various threshold used, including default values for a.m. parameters.

Parameter | Description Default value Voltage in Volts
P.0102 Rated voltage 400 V 400

P.0226 Stopped engine threshold due to voltage| 17.5 % 70

P.0227 Started engine threshold due to voltage | 20.0 % 80

P.0301 Minimum voltage threshold 75.0 % 300

P.0303 Maximum voltage threshold 1125 % 450

P.0202 Hysteresis 25% 10

The hysteresis fully configured in the direction for the threshold entry, applies to the two configurable thresholds
(P.0301 e P.0303). This means that generator voltage is out of the tolerance if out of the thresholds P.0301 and P.0303;

it is in tolerancdf between P.0301 + hysteresis and P.080%/steresis; otherwise, the previous status is maintained.

Keeping in account these values, the following bands are defined:

0 V-
A band:Absent
70 \
B band: Hysteresis
80 V-
C bandiow
300 \
D band: Hysteresis
310 (300+10) V.
E bandin tolerance
440 (45610) V.
F band: Hysteresis
450 \
G bandHigh
XXX V-
LY GKS @2t 04138 Aa Ay (KS da.£€3X a5¢é 2NJ aCé o0l yRaAXZ LINBGJA?2
Ay (GKS a9¢ o6FYR YR y2¢ Al A& Ay a5¢é olFlyR>I AdG Aa O2yaa
G/ ¢ BYRRY26 A& Ay a5¢ o0lyRYX AlG A& O2yaARSNBR a[26¢d
Onbiphaseli KNS LIKI &8 LXIyGdas AF (4KS todnony Aa &St G2 |améz
nominal voltage is calculated by dividing the nominal connected P.0116 for 1.73 (square root of 3).
Such statugsmanaged at individual phase level. Withigphasethree-phase system, in order to diagnose the generator
G3t2o0kté¢ adlddaAas GKS F2tft26Ay3a FEA2NAGKYA | NB dza §RX &K
f Incaseallthdiphaseli KNBS LIKIIasSa INB Ay a!oaSyidé aidliddzasz 3t
f Incaseallthdiphaseli KNBS LIKIasSa INB Ay aLy G2t SNIyOSd adl i
¢ Ly OFrasS Fd tSrad 2yS LKIFaAaS A& Ay al A3KE aGFddAaz 3

T LYy OFrasS y2yS 2F (G(KS LINB@Az2dza O2yRAUGAZ2Y A

200dzNA = -

Thresholds P.0301 and P.0303 are used also to manage the generator protections on voltage. These protections can be
individually disabled setting to zero the relevant parameter that specifies the delay (respectively P.0302 and P.0304).
Thresholds are howeyr used in order to define voltage status: this allows not to switch the loads on the generator if

the electrical magnitudes are out of the tolerance band, even though protections are disabled.
9.3.3 Overview

For general management purposes, generator operation can be described in three steps:

AN A
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a) Steady out of tolerance: the generator voltagesd/or frequency status must be continuously other than

aLy G2t SNI yOS¢ F2NJ 62
¢KS aD9b9w! ¢hw [L+x9¢ fIFYLI A& h¥F AT @2t GFr3Sa FyR
b) Steady within tolerance: generator's voltagad¥ NB lj dzSy 0& 3Jf 20t &adl dza Ydzai
Fd tSFadGd nop aSO2yRad® aD9b9w! ¢hw [L+x9é fF YLl A& &t
idB oo w! GRwaAlL Az b3
Goé€X YR aOé | NB RA.
al! 0a

c) ¢NIyaArASyly akKATFTUAY3I FNRBY @& a
& IyR FTNBIljdSyoe

KB
FNRYG LI ySt 2yteée adliddza al ¢z
YR AYRAGARdzEE @2t GF3S LKIFAS
read withModbus protocol via the serial port.

9.3.4 Communication and events

The controller records any change of the generator's status in the events log, if it is enabled with bit 2 of the P.0441
parameter:

1 EVT.1020: Lack of voltage on the generator.
T 9x¢dmnumY DSYSNIG2N) @2t GF3S LINBaSyidsx odzi az2dzi 27
T 9x¢dMnHHY DSYSNIG2NI @2t GF3S LINBaSyld YR G8AGKAY I

The following feature for the configuration of the digital outputs related to the generator status is also available:
f DOF.3032aDSYSNI (i2NJ Ay GKNBaK2fRaédd ¢KS O2yidNREf SNI I (
and frequency are within tolerance from the time configured.
In addition, the controller makes available the generator statuses for the AND/OR logics by means of the following
internal statuses:
1 ST.024 "Generator voltage/frequency present"
ST.025 "Generator out of tolerance or absent”
ST.026 "Delay for generator within tolerance"
ST.027# "Generator within tolerance"

=A =4 -4 =4

ST.028 "Delay for generator out of tolerance or absent”

9.4 ! dzi2YlFGAO AYUSNWBSYyGA2y 2F GKS 3ISYSNJI
In AUTO mode, whatever the kind of plant and the Mains status, two causes can anyway inhibit the genset automatic
start:

Operating time range.

Digital input.

Only for GC400xor the load management (the gensets running are enough to supply the loadB]See

AAAAA

OnlyforGC400x | y2 i KSNJ 3SyasSi O2yySOGSR G2 GKS B NI ft St

=A =4 =4 =4

When there is an inhibition active, a flashing lock is displﬁéd the top right corner of the display.
Note: the inhibition status does not affect TEST and REMOTE START modes.
9.4.1 Inhibition from contact

¢KS O2yGNBftSNI OFy dzaS | RAIAGEE AyLddzi LINBINF YYSR F2NJ
I3SyasSi 2LISNIGA2Y AYKAOAGO® Ly OF&AS 2F Fy al OGA@Se Ay L
condition require.

Use parameter P.0207 to set a delay between input's physical activation and this function's logic activatiever,
the delay can only be applied to a controller in AUTO mode, otherwise the delay is nil.
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Use parameter P.0208 to set a delay between input's physicakteation and this function's logic ekctivation:in
case the generator is already running, the delay is two seconds (firm).

When a function with value 2501 is coupled with a digital input, acquisition of this input depends on the time set in
P.0207 and/or P.0208; the acquisition time related to the digital input is skipped.

The controller also makes available, to the use of AND/OR logics, the internal status STO@8@act starting
AYKAOAGARZ2YE D

The controller records any change of the inhibition status in the events log, if it is enabled with bit 6 of the P.0441
parameter:

1 EVT.1013: Inhibition activated (from configurable input)

1 EVT.1014 Inhibition not activated (from configurable input)

9.4.2 Inhibition from clock

Using parameters P.0421, P.0422 and P.0423, it is possible to define on a weekly basis the hourly operation ranges. In
particular, parameter P.0421 allows to set the generator's weekly operation days. The remaining two allow to set an
hour range valid foall selected days. The range start time (P.0422) refers to the days set in P.0421, while the range end
time (P.0423) refers to the same day, if its value is higher than P.0422, or to the following day if lower (across midnight).
Moreover, setting P.0422 @nP.0423 to the same value defines a full day's range.

Apart from the days and time configured, the inhibition to the automatic intervention is active.

The controller also makes available, to the use of AND/OR logics, the internal status-STI08&k/calendar starting
AYKAOAGAZ2YE D

95 5AFTFSNBYOSa 0SGo6SSy alAya {AYdZ FGAz2y

The two functions provide different operation logics and purpose. The first one emulates the internal sensor, while the
second one is specifically used for preventing system-siarivhatever the mains status. In this way, status indication
is more coherat with the real status of the system.

96 9y AAY S

GC315 can start, stop and protect the engine by means of a series of thresholds on the acquired measures (oil pressure,
coolant temperature, speed etc.). Before describing engine management sequences, it is necessary to define in which
way the controller étermines the engine running status.

9.6.1 Engine running/stopped status acknowledgement

There are three engine status:
1 Stopped the activation of the command is allowed for starter motor.
1 Inmovement the engine is not considered running, therefore:
o If the command for the starter motor is active, it is maintained to try to get the engine started.

o If the command for the starter motor is not active, the controller impedes the starting. (as the
engine is rotating).

1 Running the controller deactivates the command of the starter motor and impede its restart.

The controller recognises the status of the engine considering the following conditions:
1 FErom the engine rotationThis control is enabled if the measure of the rotation is available:
0 tFNYYSGSNI t danmmn abdzYo SN KX ( BEFRSABYGKENDNE b ¥
o tFNFYSGSNI t dammm aNLIVk2é RAFTFSNBYydG FNRBY 1T SNB N
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0 tFNFYYSGSNItdamHT GNLIYKkI T ¢ RAFFSNBYG FTNRY 1 SNP
0o CANBUS Connection with the enabled engine.

Two thresholds are available (P.0224 e P.0225), which have to be both different from zero and P.0225 has to be major
than P.0224 (otherwise this check is disabled). The instantaneous status of the engine is:

0 Stoppedif the rotation speed is lower than P.0224.
o Inmovementif the rotation speed is higher than P.0224, but lower than P.0225.
o0 Runningif the rotation speed is higher than P. 0225.

1 From the signal voltage »f the generator battery charger. This control is enabled if the measure of the
D+ voltage is enabled (P.4041 must be setas AIFQ800b aA 3yl £ € 0 @

Two thresholds are available (P.0230 e P.0231), which have to be both different from zero and P.0231 has to be major
than P.0230 (otherwise this check is disabled).

The instantaneous status of the engine is:
o Stoppedif the D+ voltage is lower than P.0230.
o In movementif the D+ voltage is higher than P.0230, but lower than P.0231.
0 Runningif the D+ voltage is higher than P. 0231.

1 From oil pressureThis control is enabled if parameter P.0232 is different from zero and if digital inputs
are configured to acquire the status of the oil pressure switches (DIF.4221 and/or DIF.4222), or if the
pressure measurement is available (from analogue input or Gem). Bhe instantaneous state of the
engine is:

0 Stoppedif the oil pressure is below the minimum threshold (with the engine stopped, in fact, the
oil pressure drops, and these contacts should activate).

o Inmovementif the oil pressure is above the minimum threshold, from the time configured with
P.0232.

1 FErom generator voltageTwo thresholds are available (P.0226 and P.0227), which have to be both
different from zero and P.0227 has to be major than P.0226 (otherwise this check is disabled).

1 The instantaneous status of the engine is:
o0 Stoppedif the voltages measured aall generatorphases are lower than P.0226.

o Inmovementif the voltage measured on &tastone generatorphase is higher than P.0226, but
all are lower than P.0227.

o0 Runningif the voltage measured on &astone generatorphase is higher than P. 0227.

1 FErom generator frequencylfwo thresholds are available (P.0228 and P.0229), which have to be both
different from zero and P.0229 has to be major than P.0228 0226 (otherwise this check is disabled).

1 The instantaneous status of the engine is:
o0 Stoppedif the generator frequency is lower than P.0228.
o Movingif the generator frequency is higher than P.0228, but lower than P.0229.

o Runningif the generator frequency is higher than P. 0229.

1 FErom CANBUS (ECU Interfacé)the engine signals the status of started on GBWIS. This control is not
usedifthe CAN | { O2yySOGA2y A& RA&AIOf SR O6LI NIYSGISNItdnaT

The engine is generally considered:
f StoppedifalLINE @A 2dza OKSOla oltf (GK2asS y2i SylofSRUO &aK;
for five seconds
f Inmovement, if atleastone2 ¥ (G KS LINBGA2dza OKSOl1 & aK26 aAYy Y20SY
f  Running if atleastone2 ¥ G KS LINS@A2dza OKSO1 a & keastD,2¢etadag y Ay 3¢ C
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9.6.2 Engine commands

The controller can handle the following different commands for engine management:
1 STARTcommand for the starter.

FUELcommand for the fuel solenoid valve.

STOPstop command when energized.

PREHEATommand for Diesel engines glgahugs preheating.

PRELUBRICATIO#hgines prdubrication command.

GAS command for the gas valve (for gas engines).

IDLE command to activate engine low speed.

ENABLENGINEthis command is activated together with the FUEL command, but can be deactivated
before the FUEL command (useful for electronic engines shutdown without causing any vacuum in the
fuel pipes).

=A =4 =4 -4 -4 A A

All digital outputs of the controller are configurable and therefore the engine commands can be associated in any way
to the outputs of the controller (see pab.9.4. The START and FUEL outputs are assigned by default to outputs OUT 5
and OUT 6; since said outputs consist of relays and are protected from over currents, but it is still possible to reassign
them when needed,

As the other five commands are optional, dedicated outputs are not available. However, you may associate any of these
commands to any of the outputs, taking into account their type. Configuration is possible with parameters from P.3001
to P.3016 (menu 1 Stem, 1.7 digital Inputs/Outputs, 1.7.3 digital Outputs, 1.7.3.1 digital Outputs) using the following
values:

DOF.1001glow-plugs preheating (PREHEAT).
DOF.1002engine control unit enable (ENABLE ENGINE)
DOF.1003fuel valve (FUEL).

DOF.1004gas valve (GAS).

DOF.1005start command (START).

DOF.1006stop command when energized (STOP).
DOF.1007tow speed command (IDLE).

1 DOF.1033pre-lubrication command

=A =4 =4 =4 -4 -4 A

By default, commands for gleplugs preheating, for gas valve, low speed and engine control unit are not used, whereas
the stop command when energized is associated to the output OUT 1 of terminal 1 of connector JE, whereas the
command for the starter motois by default associated to terminal 1 of the JH connector.

9.6.3 ECUWsupply

This command should be used to supply the ECU. It is not mandatory. If present, its behaviour depends on the following
parameters:

1 P.0718: it specifies when the controller should power the ECU:
1  0: When it needs to start the engine.
1 1. When it needs to start the engine, or if the controller is in MAN mode.
1 2:Always

1 P.0719: it allows configuring a delay between the activation of this command and the begin of the cranking
sequence. The purpose is to provide time to the ECU to properly popreefore starting the engine.

1 P.0720: it allows configuring a delay between the stop command of the engine and the deactivation |of this
command. The purpose is to allow the ECU to finish all stopping operations before switching it off.

AN A
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If the output exists, when it is deactivated, the controller never activates the anomatydly &/ 2 YYdzy A DF G A 2
GAGK GKS 9/ !¢

9.6.4 Manual control sequence
9.6.4.1 Start-up

There are two possible sequences of stapt
alydz f aSldzSyO0SYy AG Aa dzaSR Ay al!b AF GKS LI NIF YS
higher than zero. In the manual sequence, the duration of sigrattempt is established by the operator:
the attempt is interrupted when the operator relees the START button.

Automatic sequence: it is used in all other cases. In the automatic sequence, the duration of thepstart
attempt is selected with parameter P.0210.

LYy a!bz AT todnupH Ad RAFFSNBY(d FTNBY 1 SNRX G(GKS O2y(NRf
Fy2YlLfeé AF GKS Sy3aiaysS R2aup i MYXNisiaways HoNdibY mdays oflb&tBr 1i(kh 2agex i K
there are 2 batterig).

The startup sequence is activated if there are no failures, downloading and deactivations, and if at least one of these
conditions happens:

MANUAL:
0 Pressing START.
0 OnlyforGC400®% ! OGAGI GAY3 + RAIAGET Ay Lz -upsghtiah 3 dzZNB R

O2YYlI yREO® ¢KS AyLldzi A& YIyFr3aSR Fa Ad gl a GKS
o Using the commands received from the serial ports, USB, ETHERNET, or through mdbism (

case the automatic sequence is uged’he commands can be protected by a password (P.0004)

which has to be sent before any command, and can be deactivated through a digital input

(DIF.2706). To send the command it is necessary to write in sequence (within 5 seconds):

A HOLDING REGISTER 101: write the configured password with parameter P.0004.
A 1 h[5LbD wO9DL{¢9w MAHY GNRGS @I tdzS aGmmé d
AUTOMATIC:
o If TEST mode is activated (see the paragraph that describes the controller operation mode).

o If REMOTE STARTING is activated (see the paragraph that describes the controller operation
mode).

o If an automatic starting is required and no inhibition to the starting is activatedqsge

The staneby status are those aftop andno stop. The controller deactivated all commands to engine for both. e

stop status means that the engine has been started by others or that it did not stop at a stop cycle (only possible if the
excitation stop system is used). From the controller point of view the two status are different, since the engine
protection are never etivated as the controller considers that there is another device which it has started and is being
checking the engine.

From standby status, when a starting cycle is required (manual or automatic sequence), if the enginetwtsp, the
engine control unit is not commanded and we pass toriening status(in MAN)or that of start-up confirmation (in
AUTO) If the engine was stopped, instead, it passes to the stadorgent wait status

The status ofonsent wait statusis only performed if there is a configured digital input with function DIF.2709. The
purpose of this input is to condition the real starting of the engine to an external logic (e.g., To allow-trenpila&tion

for gas gensets). If no digital input is éignred with function DIF.2709, or if the input is active, the sequence proceeds
with the enginepre-lubrication cycle. During this status all engine commands are deactivated.

Thepre-lubrication cycleA & LISNF 2NY SR AT GKS LI NI YSGSNMtdDNROH GM2 ya Die
a value different from zero. The cycle ends at the end of time P.0242, or after two seconds from when the controller
recognises that the oil is in pressure:
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A If the controller acquires the analogue measure of pressure, when this measure goes over the low
pressure threshold (P.0339), or, if deactivated, when it goes over the minimum pressure threshold
(P.0341).

A If some digital inputs of the controller are configured with functions DIF.4221 and/or DIF.4222 (contacts
of low and minimum oil pressure) when at least one of these inputs deactivates.

During this cycle, commands RREBRICATION, FUEL, ENGINE ENABLING, PREHEAT and IDLE are active (if requested)
At the end, we pass to thgre-heatingcycle.

Thepre-heatingis performed if parametet ®n H 1 ¢ A-eatidg®ycle ducatidh)ifferent from zero. In this state

the PRELUBRICATION, ENGINE ENABLING, PREHEAT and IDLE COMMANDS ARE ACTIVE. It is not obligatory to confi
an input as preneating command; this allows to use it even withqure-heating in order to add a delay between
commands FUEL and START. This cycle is performed in parallel witle-thierication cycle, that is, the two cycles

start in the same moment.

If either thepre-lubrication nor the pre-heatingcycles are performed, the controller manages an intermediate status

of the duration of 0,2 seconds, where commands PRELUBRICATUEN ABILITAZIONE MOTORE, PREHEAT and IDLE
(if requested). This status is necessary to guarantee a minimum delay between the opening of the fuelaleetemd

the activation of the engine control unit. This because some eleaiees have a mechanic problem according to which

if there is fuelflow during the opening, theyaj stuck.

From the previous status, we proceed to the engsterting or, if configured, with thevashingcycle.

The washing cycle is only needed for gas engines. It consists in activating the engine control unit keeping the GAS valve
closed. In this way a depression is created, which extracts the remaining gases, before the engine starting. The cycle is
performed ifLJF NI Y S S Nbshigd & OMS 6 RdzNF A2y €0 A& RAFFSNByYyd FTNRY 18§
proceed to the enginestarting. In this status, PREBJBRICATION, FUEL, ENGINE ENABLING, PREHEAT and IDLE
commands are active (if requested).

During thestarting, the PRELUBRICATION, FUEL, ENGINE ENABLING, PREHEAT, @A&juBdteEd) and START
commands are active. If the controller recognises the engine running status, the sequence goes on lithgpeed

cycle. If, instead, the starting cycle ends (see previous notes about the starting sequence in manual mode) without
diagnosing the started engine status, the sequence proceed with:

Thestarting checkstatus, if we are in MAN. Actually, the given command could be enough for the engine,
which therefore could get started. In this state the engine has to be checked for a maximum time of 10
seconds to check if it starts. PREBRICATION, FUEL, ENGINE BE\N2BEAS and ID(iErequested) are
active, to facilitate the eventual starting. If the engine get started, we pass tdavespeed status,
otherwise at the end of the 10 seconds we come back tosthe status.

Thedelay between the two start attemptsstatus if we are in AUTO, TEST or REMOTE STARTING. The
RdzN} GA2y 2F (GKA& adGldidza Aa O2y FAIdzNBR 6AGK LI NI Y
end we proceed towards theashingstatus. This status is performed for a number of times configured
GAGK LI N YSGSNI t dnumm O0adbdzYoSNI 2F adlNIAy3a FaGdSyl
y2i FOGAGIGST GKS O2y GNBEft SN I Ol A dprdcedd with tkeSop F I A £ dzi
status. In this status, commands PREBRICATION, RREATING, FUEL, ENGINE ENABLING, arfd IDLE
requested) are active, so to use this status for the-peating of the Diesel engine spark plugs.

Thelow-speedd G | 1 dza A& LISNF2NXSR AF LI NIYSGiSNIt dnHoo oaf2¢ &LJ
RAIAGIFE AyLdzi A& FOGABS +a 5LCOHncwm o6awSljdzSad 2F NBRdzC
commands are active. If the otoller is connected via CABUS to the engine, the lespeed command is directly

managed on the bus. To this purpose, it is available parameter P.0710 that allows to configure the engine rotation during
this phase (not every engine suppott §ome has their own prdefined low speed rating). Otherwise, to give this
command it is necessary to configure an input (DOF.J087NE RdzOSR &4 LISSR O2YYlI yReé 0 ® ¢ K
configured time ends or when the digital input deactivates. If the oalgr acquires the watecooling temperature

(from CANBUS or from sensor), it is also possible to configure a minimum temperature threshold for supply consent to
interrupt the cycle (P.0228 @ a A Y A YdzY G SYLISNI (dzNBE F2NJ & dzlalsuch ligli goésSy G € 0
consecutively for two seconds over the threshold, the cycle is interrupted (it is not interrupted if a digital input DIF.2061

A& | OGA®S awSRdzOSR &LISSR NBljdzSatéod 'd GKS SyR 2F (KS
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Runningif we are in MAN. See note on the next point.

Starting confirmation if we are in AUTO, TEST or REMOTE STARTING. For GC315, if the selected
F LILX AOF GA2Y -5\wL 4 35y nHK A& Hivimidza Aa dzaSR Ay alb Y2
that the genset reaches the full speed. The engine could, in effect,dffr(the controller could have
diagnosed it only because it is the engine control unit which lets it move). In these cases, the controller
has to attempt to start it again, up to the end of the configured attempts. From this statysreezed

towardsin runningif the genset reaches the full speed (in this case the starting is real and an eventual
turning off is symptom of big anomalies on the genset); if the engine stops, we proceed towatdaiie

between two attempts; towards thestop status if the engine does not stop, but the genset does not

NEF OK GKS FdzZf &ALISSR gAGKAY (GKS GAYS O2y TAIdzNBR
O2yRAGAZ2Y&E&E0Y (GKS O2y (NERCt f §Raildd i spettl cofdaiy & K S FL K f d:
status the FUEL, ENGINE ENABLING and GAS commands are active.

In running status, the FUEL, ENGINE ENABLING and GAS commands are active.

9.6.41.1 Use of two fleets of batteries

The controller is able to command the engine starting by managing two fleets of batteries, alternating them to
guarantee a sure engine starting (only in automatic mode). In manual mode, the starting will always be performed with
battery 1. To use this predure, it is necessary to use the following functions for digital outputs:

f DOF.10086 a4 St SO0 ol GUGSNE MéD

1 DOF.10024a St SO0 oFGGSNE HéEO
In order to use this function, at least one configured output with function DOF.1008 must exist. In this case, the starting
sequence becomes the following:

T hdzi Lddzi & a S tabtieiedso F20dai bkl s GeacBveréd o G G SNE  H €
Wait 2 seconds (it can be increased with the glow plughmating)
First starting attempt
Pause
Last starting attempt
Wait 2 seconds
h dzii LddziT & a St SaGivated| (RIdZINBdzim 6 ar&Sivatedli o G G SNEBE W€
Wait 2 seconds

If there is the DOF.1009 outpit h dzii Lddzi & & S f Rt0ated o | A1dziSINEG mEa SRS O
activated

=A =4 =4 -4 -4 -4 -4 -4

=

If there is the DOF.1009 outpuWVait 2 seconds (It can be increased by raising the waiting time between
the two starting)

First starting attempt with second battery
Pause

Last starting attempt with second battery
Failed starting alarm.

=A =4 =4 4 =4

Wait 2 seconds

1 hdzi Lydzid & & S fabtiafiedso 1200A19 080 nMoéa decBv@réd o1 G G SNBE  H €
LT GKS Sy3aays ailNIaz (KS a48ljdSy0s Aa SYRSRO ¢KS 2 dzi Lidz
a delay of two seconds on the detection of started engine. If no exit is configured with the DOF.1008 function, the
starting sequence mains standard.
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9.6.4.1.2 Starting on low battery

If the engine starter battery voltage is too low. In this cdlse,controllerstarts the engine to make sure that the engipe,
through its charge alternator, recharges the battery. This function is enabled if parameter P.9655 is different fram zero,
and you can configure it with the following parameters:

P03620 Rre-alarm level for low battery voltage0 @ LG A& | LISNOSyidl3sS 27 |[iKS N
(12/24 Vdc).

1 P03630 Delay for low battery voltage pralarme Ut i8the delay (used as filter) before starting the engine

1 t ®dc @hprging éime for low battery voltageult & the time that the engine remains runningt$&zeroto
disablethis feature.

1 P.96% 0 Bnable generator supply while start for low battént & the option to enable GCB closing and supply
the loads

If the starter battery voltage remains below theédB62threshold consecutively for 8363secondsthe controllerstarts
the engine and keeps it running for P.9655 minutéthere are no other requests for automatic interventionset the
explicit request by P.965éhe controllerdoes not connect the loads to the engine/generator

This function is availablenly in AUTO modand thebattery recharging is performed in TEST mode

9.6.4.2 Stop

The engine can be stopped in two ways:

a) With normal procedure. Such procedure consists in performing an engine cooling cycle (only if the load
has previously been connected to the genset), keeping it running without load. This procedure only applies
in AUTOMATIC mode if:

o0 There are no more automatic starting requests (see above)
o !y ty2Yyrte +a aRSIOGAQEGAR2YE 2NJ La aR2gyf 21 R
anomaly for the load but not for the engine).
If the Bit 1 of parameter P.0249 is set to "1" the controller enable the cooling cycle atsmimlmode.

This cycle is performed (if the GCB switch has been closed at least once since the engine was started and / or if the
coolant temperature is higher than the threshold P.0271) in the following cases:

0 The operator presses the STOP key on the keypad (or the stop command is sent to the MAN from
the communication ports).

o0 An "unload" or "deactivation" anomaly is activated.

In both cases, the operator can stop the cooling cycle by giving a second MAN stop command (or with a new command
from the communication ports).

b) With emergency procedure. Such procedure provides the immediate stop of the engine, without cooling
cycle. It applies if:

0 The controller is forced in OFF_RESET.
o If the stop is requested in MAN.
o lye ly2ylte OftlraaArFASR & aGFlFAfdz2NBE AastdpOiADI i
andno stop.
The stop sequence is performed in the following cases:
When a failure, download or deactivation happen.

Using the commands received from the serial ports USB, ETHERNET or through modem. The commands
can be protected by a password (P.0004) which has to be sent before every command and can be disabled
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through a digital input (DIF.2706). To send the command, it is necessary to write in sequence (within 5
seconds):

0 HOLDING REGISTER 101: write the configured password with parameter P.0004.
o Ilh[5LbD w9DL{¢O9w MAHY GNRGS OIftdzS aumé oaidl yRI

In MANUAL:

o tNBaaiay3d a{c¢chté FNRBY G(GKS O2yiNBffSNI LI yYySt o

0o Only for GC400® ! OUGAGIGAYy3 | O2y FAIdZNBR RAIAGEE Ay L

O2YYlIYyREODDP ¢KS Aylldzi A& SEIFIOGte YIFylF3ISR & Al
T In AUTOMATIC:

0 When the automatic intervention of the genset is no more requested.
b2GSY y2NXIffé& AT @2dz LINBaa GKS RAIAG {¢ht Ay ! ¢ha! ¢l
Fdzi2YFGAOE0Y GKS SyaiayS Aa GKSNBT2NBE aid2LIISR gAiGK SYS

automatic acting on bit @f parameter P.0495 (keyboard options).

The stop phase can be also performed when the engine is already stopped.
9.6.42.1 Standard procedure

The stop standard procedure consists in performingoaling cycle for the engine first (during which the controller
disconnects the genset from the loads). Such cycle is performed only if durimgrthieg status the loads have been
connected to the generator. During this cycle, the FUEL, ENGINE ENABLING and GAS commands are active. The duratior
2F GKS 0Oe0ftS Aa O2yFAIdzNI 6t S SAGK LI NI YSGSNI t ddbeforep 0 G5 ¢
the time set with P.0215 if the coolatgmperature becomes lower than the threshold set with P.0271 parameter (if

this threshold is different from zero).

Often the generators have a whole range of auxiliary services (pumps, fans and so on) that are essential for the proper
functioning of the generator. These auxiliary services are normally powered from an AC voltage: if this voltage is not
available, the gnerator cannot stay in motion. If these services are powered by mains voltage, therefore the generator
should be stopped as soon as the mains fails.

The controller allows configuring the source from which these services are supplied, via P.0240 parameter ("The engine
services are supplied by:"):

1 0O: generator voltage.
1 2:voltage on users.
1 3: mains voltage.

If the controller realizes that there is no voltage on the selected source, the cooling cycle is stopped immediately (this
function works only on the cooling cycle, not in all the other management phases of the engine). By setting P.0240 to
"0", the boardcan always run the cooling cycle.

From this status it is possible to go back to theunning status if the stop requests cease and there is at least one
starting request (for example, we were in this status following to the back from mains, but during this status the mains
fails again). The cycle can be interrupted also if there is an emergéogyrequest (a failure or the controller in
OFF_RESET). In this case, or at the end of time P.0215, we proceed with the emergency stop cycle.

9.6.42.2 Emergency procedure

The emergency procedure consists in stopping the engine without performing the cooling cycle. Such procedure is also
common to the normal stop, after, thus, the cooling cycle.

During the stop phase, the ENGINE ENABLING, GAS, START and PREHEAT are removed and it the STOP commanc
FOGAGF 0S8R AyadsStRe® ¢KS C!'9[ O2YYFYR Aa NBY2OSR FFaSNI
O2YYlyRa {¢ht | yR thatthe gngidedn stopgingiphadeause@ BeprBssion in the fuel ducts, which
could cause electrealve jam at the next opening command. The duration of this phase is configurable with parameter
t dnHMO GG RdAzNI GA2Yy 2F &2 Lde padsttGitiSstop Waitigyphade (if80fiSgyfhisplaselalli G K S
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the stop requests cease and there is at least one starting request, we passstofheancelationone and onlif the
engine has been diagnosed stopped.

It is not possible to interrupt an automatic stop cycle as situations can be happen where it is difficult to restart the
engine if it was not completely stopped.

During thestop waiting phase all engine commands deactivate and therefore the stop of the engine is waited. The
RdzN} GA2y 2F &adzOK gl AGAYy3 Aa O2yFAIdzNI 6t S GAGK LI NI YS(
O2y FAIdzZNBR (GAYS GAGK t dmMaLIAEI 4@ YiWI YORSRD ¢la’b diNg §i A2 WR 27
y20 d02LIISRTI GKS T AfqgENSB {IS[ROEHINR LED H FiRhdstG Th@dwhdepliage: Mi K S
of stop waiting (and then also the failure AO2tan be disabled anyway by setting zero in parameter P.0214. If the
engine stops, it goes back to tltop status. This phase cannot be interrupted to perform further starting.

Thecancel stopphase is only necessary to allow a short delay between the deactivation of the eventual STOP command
and the FUEL activation. This delay is of 0,2 seconds, at the end of which we go backdp $tetus, from where we

will proceed immediately with the starting if there are the conditions (and restarting from zero with the counting of the
starting attempts).

9.6.5 Communication and events

The controller records any change of the engine's status in the events log, if it is enabled with bit 3 of the P.0441
parameter:

1 EVT.1040: Engine stopped
EVT.1041: Starting cycle
EVT.1042: Engine running.
EVT.1043: Cooling cycle
EVT.1044: Stopping cycle

1 EVT.1045: Idle cycle (idle speed)

=A =4 =4 =4

The controller records any change of the start/stop requests in the events log, if it is enabled with bit 6 of the P.0441
parameter:

1 EVT.1050: Manual start command

EVT.1051: Manual stop command

EVT.1052: Auto start command

EVT.1053: Auto stop command

EVT.1054: Command for start in TEST mode from digital input.
EVT.1055: Command for stop in TEST mode from digital input.
EVT.1056: Command for start in TEST mode from serial port
EVT.1057: Command for stop in TEST mode from serial port
EVT.1058: Command for start in TEST mode from clock/calendar
EVT.1059: Command for stop in TEST mode from clock/calendar
EVT.1060: Command for start in TEST mode from SMS
EVT.1061: Command for stop in TEST mode from SMS
EVT.1062: Starting command for failure to close MCB.

=A =4 =4 -4 -4 4 4 -4 A -4 -4

==

In addition, the controller makes available the start/stop requests and the engine statuses for the AND/OR logics by
means of the following internal statuses:

 ST.032Hh9y3IAYS NHzyyAy3IE D

 ST.033bhAf LINRPGSOGAZ2YAa Sylof SRE
 ST035hHh9y3AAYyS &S1jdSyOSyY ail yRoeé¢
 ST.036Hh9y3AAYS aSljdzSyOSyY aidl NIAy3E
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 ST.03Zhb9y3aAyYyS aSljdzSyOSY t2¢6 &LISSRE
f ST.038h9y3IAYyS &aSIjdSyOSY RStl & 06ST2NB LIR26SNI RSt ADBSNE
 ST.039h9y3IAYyS &aSIdzSyOSY NBIFIRe& F2NJ LI2sSNI RSt ADSNEE
 ST.040h9y3AAYS aSljdzSyOSYy O22f Ay3Ié
 ST.041h9y3AAYS aSljdzSyOSY | NNBais¢
 ST.096bwSIFR& F2NJ LI26SNJ RSt ADSNEE
 ST.104bt 26 SNJ RSt A OSNE ¢
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9.7.1 Digital outputs

Four different commands can be used to mandfeBbreakers:

il

DOF.200tda/ . oO0b/ 0 ! yvRSIMN fedaré cah ESisedtd supply with power the under
voltage coil (if any) of the breaker. The controller enables this output when it must open the breaker, and
disables it when it must close the breaker: the real closing command will be activatedtwihst 0.5
seconds after the enabling of this output. It is therefore necessary to use a contact whohrially

closed so that when the controller is not supplied, the undeitage coil is enabled and thedaker can

be closed. Should the breaker open without an explicit command from the controller, (for example, for
the snap of its protections), it is possible to configure a delay between the opening of the breaker and the
activationof this (P.0246, set to zero as per default): this function is useful for some breakers of small size
in order to acquire the TRIP contact (which can be resettable immediately as soon as the breaker is
commanded in opening).

DOF.20024 a / . 2 LJS yThe/cantrdllér &niabdedthis output when it must open the breaker: the
output goes back on standby once the breaker feedback shows that it is open (or when the opening time
out expires).

DOF.2003¢ a / . Of 2 &ha gbrollér2ralbles this output when it must close the breaker (ensuring
that the feature 2001 «if available» has been active for at least 0.5 seconds): the output goes back on
standby once the breaker shows that it is closed (or when the closing-dirheexpires, or if the
synchronism condition is no longer met).

DOF.2004d a/ . aiGSI R& 2 LIShs koyitiblleCGeRaplddithis Rutpbt when it must open the
breaker (ensuring that the DOF.2001 feature «if available» has been active for at least 0.5 seconds): the
output stays active even with the breaker open. The controller disables this output whrsitclose the
breaker: the output remains disabled even with the breaker closed. Therefore, in order for the MCB
breaker to close with the controller unpowered, thrmally closedcontact must be used. Use this
output with the remotecontrol switches, not with the motorized breakers.

Four different commands can be used to man&jfeBoreakers:

AN

il

DOF.20314 D/ . ! vy RS NJ T fedturex&n bO@Bsdditasdpply with power the undeltage

coil (if any) of the breaker. The controller disables this output when it must open the breaker, and enables
it when it must close the breaker: the real closing command will be activatedawiiast 0.5 seconds

after the enabling of this output. Should the breaker open without an explicit command from the
controller, (for example, for the snap of its protections), it is possible to configure a delay betivee
opening of the breaker and thectivationof this (P.0247, set to zero as per default): this function is useful

for some breakers of small size in order to acquire the TRIP contact (which can be resettable immediately
as soon as the breaker is commanded in opening).

DOF.2032 4 D/ . 2 LJS yTheycahtrole? dnébfesbthis output when it must open the breaker: the
output goes back on standby once the breaker feedback shows that it is open (or when the opening time
out expires).

DOF.20334 D/ . Of 2Thdcgriroll® enktles this output when it must close the breaker (ensuring
that the feature DOF.2031 «if available» has been active for at least 0.5 seconds): the output goes back
on standby once the breaker shows that it is closed (or when the closimgout expires, or if the
synchronism condition is no longer met).

DOF.2034 4D/ . &GSt Re& OfTaaichnfider énabiey this dutpubwhen it must close the
breaker (ensuring that the DOF.2031 feature «if available» has been active for at least 0.5 seconds): the
output stays active even with the breaker closed. The controller disables this output itvirerst open

the breaker: the output remains enabled even with the breaker open. Use this output with the remote
control switches, not with the motorized breakers.
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9.7.2 Digital inputs

The digital inputs of the controller can be used for various purposes, when managing loads-ctiange

9.7.2.1 Acquiring breakers status

The features of inputs DIF.300d& D/ .

ONBIF 1SN alG-béddzaéd oNPR|ISNC®GhAdzaé |

NB

for acquiring the feedback connection input, respectively of breakers GCB and MCB. The controller uses these inputs

for:

Issuing failed opening or failed closing warnings.

1
1 For its own operating sequence.
1

It is also used to detect the status of the circuit breaker when it is commanded by external devices.

1 To show the status of the circuit breakers on the front panel LEDs.

The delay associated to the input (P.2002 for input 1 or equivalent parameter for the other inputs) is used as maximum
time for opening or closing the breaker.

In theory, for those plants which do not provide the parallel with other gensets or with the mains. the controller could

operate even without this feedback. In this case, the controller considers that the breaker is closed once the closing
command is issuk it considers that the breaker is open once the opening command is issued. In reality, it is always
better to connect the feedback.

By means of the P.0847 parameter you can define whether the MCB breaker is powered from the mains. In this case, if
the mains is missing, MCB opens but the controller does not issue the corresponding warning of failure to close the

MCB.

9.7.2.2 Temporary Override of breakers commands (only GC400x)

LG A& LIRaaArof

S (G2 dz&aS RAIAGIE AyLdzia (42 AYyRAOIGS

G2

i K

the breakers is managed by an external device is managed by an external device (even if from parameters P.0854 and
P.0855 comes out thdhe breaker is commanded by the controller):

1 DIF.1003a D/ .
1 DIF.1033a a / .

SEGSNYyLfte O02YYLIYRSRE®
SEGSNyLtte O02YYIYyRSRé®

Up to when the input is active, the controller ever try not to open nor to close the breaker: but if the breaker moves
(caused by external command), the controller conforms its own commands to the new status of the breaker, so not to
cause any undesired ep/close when the input is activated.

9.7.2.3 Manual commands for breakers

It is possible to connect external open/close buttons of the breakers to the digital inputs of the controller. The controller
will use these inputs (only in MAN) exactly as the MCB and GCB buttons which are on the panel.

f DIF.100t4/ £ 2aS NBljdzSaid D/ . ¢
f DIF.10026 h LISy NXIjdzSadG D/ . é o
f DIF103t64/ f 2aS NBljdzSaid a/ . ¢d
f DIF.10326 h LISy NXBIjdzSaiG a/ . é o

9.7.2.4 Synchronisation request (only GC400x)

If a breaker is not commanded by the controller, it is still possible to use the internal synchronisation function (see
doc8]). Whenthe external logic wants to close a breaker, and the synchronisation is requested, it has to request the
synchronisation to GC400x activating a digital input. The following functions are available for configuring the digital

 DIF.10046 { @ Yy OKNER Yy A
 DIF.1034a{ @ Y OKNR Y A

a
a

FdA2y NBljdzSad T2NJ D/ .
FGA2y NBljdS&ad FT2NJ al.

O]
£ P

input:
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For further details see dofg].

9.7.3 OFF/RESET management logic

In this mode, the controller always commands the GBC in opening. If MCB exists and is commanded by the controller,
Al A& Frftgrea O2YYlIYRSR Ay Oft2adsaNBo b23SY AT a/. Aa 02y
the mains lacks, the atroller never tries to command the MCB closure, not even in OFF/RESET.

9.7.4 MAN management logic

GCB command is activated only if all the following conditions are met:

1 Generator voltages and frequency in tolerance for a proper time.
1 The engine has been started by the controller (the fuel solenoid valve command must be active).
1 No failures, unloads or deactivations are present.

Doc[8] describes in detailthe logics with which the controller allows to open/close the breakers in manual mode (the
logics depend on the type of plant though).

In this paragraph, instead, it is described the way it is possible to send breakers manual open/close commands to the
controller.

9 Using the controller buttons.

The MCB button only exists on controllers GC315x and GE2ZERCA0)ains+Link

For some types of plants (SSB, SSB+SSPT), also GC40(/@&C6 to command the MCB breaker: use

the combination of digits SHIFT+GCB to operate on MCB. By button MCB (or SHIFT+GCB), can open/close
the MCB breaker. It is always possible to open MCB (with engine stopped it is hecessary to keep the button
pressedfor 5 seconds). It is always possible to close MCB: if GCB is closed, the controller activates the
synchronisation (if it is not possible to usegifor example on GC315x, then it proceeds fwen GCB

before closing MCB).

With the GCB button, the operator can open/close the GCB breaker. It is always possible to open GCB.
Instead, the breaker can be closed only if the engine is activated and if the voltages and the frequency of
the generator are in tolerance: if MCB is clds¢he controller activates the synchronisation (if not
possible to use i for example on GC315x, then it proceeds to open MCB before closing GCB).

In case a switch (SIRCOVER) is used, both MCB and GCB buttons act the same waypebatiging
loads alternatively between mains and generator.

1 Using the digital inputs of the controller (to connect external buttons to allow for manual opening/closing
of the breakers) See paragraph 8.7.2.3 for the list of available functions.

lff GKSasS O2YYlFIyRa ¢2N)] 2y LIk aal3dsS FNBY ayz2da O
status. For each breaker it is possible to use both commands and also only the close one. If only the close
O2YYlI YR A& dzaSRXZ A (andstelbpenihgdf the breakedifit & élosedAalid cAmends

it closure if it is open. It is valid what described for MCB and GCB button at the previous point.

1 Using the commands received from the serial ports. To send the commands you need to write in sequence
(within 5 seconds):
1 HOLDING REGISTER 101: enter the password configured with the parameter P.0004.
i HOLDING REGISTER 102:
o domé YR Goué¢ G2 2Ly GKS D/ . o
o dooé¢ G2 Ofz2asS GKS D/. o
o danmé¢ (G2 2Ly (GKS a/ . o
o dnoé¢ G2 Oftz2alsS GKS a/. o

For a detailed sequence corresponding to each single ¢fjpéant, see dod8].

AN A
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Attention: parameter P.02350fly GC400xdetermines what happens on the GCB breaker when the operation mode
passes from an automatic mode (AUTO, TEST o AVVIAMENTO REMOTO) to MAN:

0 P.0235=0: GCB maintains its own status.
0 P.0235=1: GCB is opened immediately and without performing the power downloading.

9.7.5 Switching logic in AUTO mode

Doc [8] describesin details the logics according to which the controller manages the breakers in AUTO, TEST and
REMOTE START (the logics depend on the type of plant anyway).

9.7.6 Switch

For GC315x and for the only type of plant SSB (single genset in emergency to the mains) of GC400x, the controller is
able to command a switch instead of breakers. To do so, it is enough to configure no outputs for the MCB command
00dzi O2y FAINGNK I O2&Y Ya ¥RERE 6AGK GKS LI NFYSGSNI t dnyp|
I 2YYlFYRE O05hCodHnono G2 O2YYIYyR (4KS agAiOK®

In addition, it is possible to configure a minimum time before which it is not possible (not in manual mode, nor in
Fdzi2YFGAOQO G2 AYy@SNI GKS O2YYIFIYyR 2F G(G(KS agA00OK 6t ®nHH
because if the command is inted in some types of switches during the movement phase (before the completing of

the switch), they could fail, causing the need of a manual intervention for the release.

9.7.7 Switch management

In the case in which the controller commands both the MCB and GCB breakers, but it cannot use the synchronisation to
close a breaker, (for any reason), it can use the switch: it can open the other breaker and close the desired breaker. In
this case, it ipossible to configure the duration of the pause with both breakers opened, with the parameter P.0219
6a¢AYS 2F a6AG0OKSa O02YYFyR&a SEOKIy3dISéovd

9.7.8 Automatic power delivery of the generator inhibited.

In all automatic operating modes of the controller, the GCB breaker can be forced open by certain causes, even if the
2LISNI GAy3 £23A0 2F G(GKS &de2aisSy O2YYlIyRa AiQa Ot2airay3ao |
f Itis possible to use a digital input configured with feature DIF.2502 2 F RAYy 3 AYKAOAGAZ2Y £ @
is active, the controller commands the opening of the GCB (and subsequent closing of the MCB, if
possible).
See also the description of the EJP feature in pa6
1 You can use a command from the serial port. Such command is temporary (only lasts 30 seconds): so, it
must be acknowledged continuously if you want to keep the GCB open. To send the commands you need
to write in sequence (within 5 seconds):

0 HOLDING REGISTER 101: enter the password configured with the parameter P.0004.
0 HOLDING REGISTER 102:
A Gomé 2NJ GoHég (G2 AYKAOGOAG | dzi2YlFGAO LI &SNJ
A Gooé¢ G2 NBY2@S Idzi2YFGAO LI2gSNI RSt ADSNE
1 LYKAOAGAZY T2NJ abrly.GCAHWNIpirdIdplanitd dmorylndbry than 6ne genset, it
can happen that the GCB breaker of a genset does not open when that genset has to be stopped. This is
I RIFIy3SNRdzA &aAddz GA2y> & GKS @2taGF3S 2F {CBS 20K.
y2i 2LSyéd Ly (GKAA O2yRAGA2YS |fdK2dAK GKS adz2LUl
eventual not supplied external services (oil pump or other). In these conditions, it is possiblevémtpre
the closure of the GCB breakers of the other generators (P.0804), and also to force its opening in case
GKSe 6SNB |t NBFReé Of2aSRY GKS O2yidNRtfSNI I OGADI G
to force the opening) of the GCB.
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f  Inhibition from MC100 controllefly GC4008 ® L ¥ D/ nnnE A &seddB)OMCERE o &
Aa otS G2 OGAGIGS GKS GAYKAOAGAZ2Y (2 GKS f2I R¢

9.7.9 MCB closure inhibition.

In all automatic operating modes of the controller, the MCB breaker can be forced open by certain causes, even if the
operating logic of the system requires its closure. Here is a description of these causes.

f Itis possible to use a digital input configured with the function DIF.250& / . Of 2 adzNB Ay KA O A
this input is active, the controller commands the opening of the MCB, even if the mains is present and the
generator is stopped. The opening of M@H not result in the start of the generator and in the GCB
closure.

This function is available in GC315 from the firmware version 1.51, in GC400 from version 2.16.

9.7.10 Communication and events

The controller records any change of the GCB and MCB breakers status in the events log, if enabled with bit 4 and 5
respectively, of the P.0441 parameter:

1 EVT.1030: GCB close command
EVT.1031: GCB open command
EVT.1032: GCB closed.
EVT.1033: GCB open
EVT.1035: MCB close command
EVT.1036: open command
EVT.1037: MCB closed.

1 EVT.1038: MCB open.

=A =4 =4 -4 -4 A

The controller records any change of the chaeger inhibition status in the events log, if it is enabled with bit 6 of the
P.0441 parameter:

1 EVT.1080: Changwver inhibition active (from the loads on the generator).
1 EVT.1081: Changerer inhibition not active (from the loads on the generator).

In addition, the controller makes available the commands and statuses for the AND/OR logics by means of the following
internal statuses:

STO0646{ (il Gdza 2F G(4KS D/ . ¢

ST.065 "Status of the MCB"

ST.066 " Status of the MGCB"

ST.068aD/ . aiSIFReé Of2aiay3da O2YYIlI yRéD
ST.069 "Stable close command for MCB"

ST.070 "GCB under voltage coil command"

ST.O7tbL YLz aS 2LSy O2YYlFIyR F2NJ D/ . ¢
ST.072bhL YLJzZ &8S Of2a$8S O2YYlIyR F2NJ D/ . ¢
ST.073 "Minimum voltage coil command for MCB"

ST.074bL YLzt aA @S 2LISyAy3I O2YYIYR F2NJ a/ . ¢
ST.075" Impulsive close command for per MCB"

=A =4 =4 4 -4 -4 -4 -4 A -

=

In addition, the controller makes available the generator automatic power delivery inhibition for the AND/OR logics by
means of the following internal statuses:

I ST.088 "Inhibition of the GCB closing from contact"
1 ST.090 "Inhibition of the GCB closing from serial port”

AN A
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T {¢dnpmY F2NID/. ONBITSNIy20 2LISyéd
I ST.093: for command from MC100 controller.
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10! y2YIl £ ASa

This chapter describes all the anomalies managed by the controller. Some act as protection for the loads, for the
generator or for the engine. There is also signalling of specific events in the plant management. Before describing them
in detail, some defiitions are required.

Three types of anomalies are:

1 Warnings these anomalies do not require shutting the engine down. They point out to situations that are
not dangerous at the moment, but the operator must take some action because, if ignored, they could
degenerate in one of the following categories.

1 Downloading these anomalies have characteristics similar to the deactivations (see after). Not causing
problems for the loads and for the generator though: in the parallel operation case, it is preferable that
the opening of the power connection is performed onljeathat the power has been downloaded. This
happens by means of the quick ramp of download. It is impossible by the way to restart the engine until
when the anomaly has been acknowledged.

1 Deactivations these anomalies require shutting the engine down. They create hazards for the loads but
not immediately for the engine. For this reason, the controller opens immediately the GCB breaker
(without discharging the power from the generator), then it stops #ingine with standard procedure,

i.e., with the cooling cycle. However, it is not possible to restart the engine until the anomaly has not been
acknowledged.

91 Failures these anomalies require shutting the engine down. They create hazards for the loads and/or for
the engine and the generator. For this reason, the controller opens immediately the GCB breaker (without
discharging the power from the generator), and stops engine immediately with standard procedure,

i.e., without the cooling cycle. It is not possible to restart the engine until the anomaly is acknowledged.

Only GC400x, and GC400x up to version 01.36 (but even with higher versions if bit 0 of Pn@24@tisated), the
controller follows these rules:

0 An alarm can be activated only if no other alarms are already active (there are some exceptions to
this rule and will be underlined in the rest of the paragraph). Discharges, deactivations and early
warnings can be present.

0 A deactivation can be activated only if no alarms and deactivations are already active. Whereas,
other early warnings and other discharges can be present.

o For activating discharges, shutdowns, deactivations, or other discharges should not be present.
Some other warnings can be active.

o For activating an early warning shutdowns, deactivations or discharges should not be present.
Some other warnings can be active.

{GFNIAY3T FTNRBY OSNBEAZ2Y nuodnn 2F D/nnnE FYyR nmonn 2F DOo
the previous rules; thus, any alarm can always be activated (no matter if other alarms are still activated).

When an anomaly activates, the controller performs the following:

9 It activates the internal horn and, if configured, also the external one. To that purpose, in fact, you can
configure an output of the controller with the feature DOF.3t52h dzi 8 A RS aANBy ¢ d ¢KS 2
together with the inside beeper; the ppose is that of using a more powerful beeper or a lamp.

1 Prompts the page S.02 ANOMALIES on the multifunction display. This page shows the numeric code and
the current language text related to all active anomalies.

¢ LG FOGAGIKrGSa (GKS FflakAaya 2F (GKS a! [ laarméateofyRA Ol ( 2
or it turns it on if the anomaly belongs to the category of discharges, deactivations or interlocks.

1 Ifthe anomaly is not a warning, the controller disconnects the generator from the load or from the parallel
bars (with or without download of power) and stops the engine (with or without the cooling cycle).
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An alarm can be activated only if no other alarms are already active (there are some exceptions to this rule and will be
underlined in the rest of the paragraph). Some deactivations or warnings can be active.

A deactivation can be activated only if no alarms and deactivations are already active. Some other warnings can be
active.

To issue a warning, no interlock must be present. Some other warnings can be active.

After an anomaly the operator has three choices:
1 Silence the horn.
1 Acknowledge anomaly: means informing the controller that the operator has taken note of it.
1 Reset: this tells the controller to act as if the anomaly was never active.

101{ Af SYOAy3a GKS K2NYy

The operator can silence the horn:

1 By pressing the ACK buttofihis operation does not know the anomaly, which thus keeps on flashing
on the display.
T .8 | RAIAGIE AyLdzi O2yFAIdINBR gAGK GKS Tdzy OlAzy
I O2dzaGA O K2NY Aad aAiAfSyOSR gKSy GKS AyLlzi &d6AGOKS:
1 By using a command from the serial port. The commands can be password protected (P.0004) which has

to be sent before any command and can be disabled through a digital input (DIF.2706). To send the
command you need to write in sequence (within 5 seconds):

0 HOLDING REGISTER 101: enter the password configured with the parameter P.0004.
o h[5LbD wODL{¢O9w MAaHY SYiSNI §KS @I tdzS apméd
Parameter P.0491 (Horn duration) influences the management of the controller's horn.
9 If setto zero, the horn will be never activated.

1 Ifsetto 999, the horn will be activated when a new anomaly arises and will be deactivated with the above
mentioned procedure.

1 |If set to a value between 1 and 998, the horn will be activated when a new anomaly arises and will be
deactivated with the abowenentioned procedure or when the configured time has expired.

Silencing the horn is not the same as acknowledging the anomaly: in fact, it continues to flash on page S.02 ANOMALIES.
102! Ol y2¢t SRIAY3A y2YIfe
¢CKS 2LISNIG2NI OFly al Oly26t SR3ISE GKS Fy2Ylteé 6aSljdzSyoS L
1 By pressing the ACK button on controller paffelve press this button with horn on, it silences the horn:
it is necessary to press it a second time to acknowledge the anomaly.
T .& | RAIAGIE AyLdzi O2yFAIdz2NBR gAGK (GKS Tdzy OlAzy
I 02dzaG A0 K2NY A& aAifSyOSR gKSy GKS AyLlzi &d6AGOKS:
I By using a command from the serial port. The commands can be password protected (P.0004) which has

to be sent before any command and can be disabled through a digital input (DIF.2706). To send the
command you need to write in sequence (within 5 seconds):

0 HOLDING REGISTER 101: enter the password configured with the parameter P.0004.
o h[5LbD wODL{¢9w MnHY SYdSNI G§KS @I tdzS dpHéd b2

When the anomaly has been acknowledged, it stops flashing on page S.02 ANOMALIES. Once acknowledged, if it is only
a warning, it is automatically cancelled, if the cause that triggered it is no longer present.

AN A
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Instead, if the cause disappears before the anomaly is acknowledged, the same will remain on the display.

103! Ol y 264t SRIAY3A y2YIfe

An anomaly can be cancelled only if the cause of it is no more present.

The anomalies of pralarm type are automatically cancelled from the controller (after being acknowledged) when their
cause is no more present.

To cancel the unloads, the deactivations and the failures, it is necessary to proceed in one of these ways:

f
il

1

By putting the controller in OFF/RESET mode.

By using a command from the serial port. To send the command you need to write in sequence (within 5
seconds):

0 HOLDING REGISTER 101: enter the password configured with the parameter P.0004.
o h[5LbD w9DL{¢9w MnHY SYyiSNI §KS @I tdzS dpoé®d

Using a digital input configured with the feature DIF.20GL! | NY NBaSid O2YYlI yRéd
becomesactive, the controller executes a reset of all anomalies.

aAy3 | a{a{é @PYYIYR 6488 R200

104/ 2YYdzyAOF A2y YR S$@Syia

All anomalies are being recorded (each with its own code) in the events log.

There are some features available for configuring the digital outputs related to anomalies:

il

=A =4 =4 =4 -4 -4 -4 A -4 -4

5hChdompm O0aNBasSi 2F y2YIfAS&aé0d ¢KS O2yiNREf SNJ
sequence of cancelation anomalies is performed. This procedure can be used to also cancel eventual
anomalies managed externally from other devices.

5hChPompH OGSEGSNYIf K2NYy&é0Od ¢KAA 2dzZiliddzi A& | OGAD
can be used to command a more powerful horn and/or a lamp.

5hCdhompn oO0aFlhdzZ Ga O1y26f SRISYSyiévd ¢KS O2y(iNERf
internal sequence of faults acknowledgement is carried out. This procedure can be used to acknowledge
also some possible faults managed by other devicesreally.

DOF.400tat NBF N¥aé & ¢KS 2dziLddzi Aa dala®iA 3S¢é AT GKSNBE A
DOF.4002: The output is active if there is at least one downloading.

DOF.4003: The output is active if there is at least one deactivation.

DOF.4004 The output is active if there is at least one failure.

DOF.4005: The output is active if there is at least one failure. One deactivation or one downloading.
DOF.4031: The output is active if there is at least one anomaly related to the generator.

DOF.4032: The output is active if there is at least one anomaly related to the engine.

DOF.4033: The output is active if there is at least one anomaly related to the speed controller.

DOF.4034: The output is active if there is at least one anomaly related to the fuel.

DOF.4035: The output is active if there is at least one anomaly related to the breakers.

In addition, the controller makes available the anomalies statuses for the AND/OR logics by means of the following
internal statuses:

9 ST.008 "Pre-alarm cumulative"
1 ST.009: The output is active if there is at least one downloading.
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ST.010 "Deactivations cumulative"

ST.01% "Interlocks cumulative"

ST.012 "Unacknowledged warnings cumulative"

ST.013: The output is active if there is at least one not acknowledged downloading.
ST.014 "Unacknowledged deactivations cumulative"

ST.015 "Unacknowledged interlocks cumulative"

105t NP GSOGA2Y h+x9wwlL59

=A =4 =4 -4 -4 A

AWARNINGthe use of these functions can bring the engine to serious damalytescc Altecannot be considered
responsible for any malfunction or damages to persons and/or things occurred following to the use OVERRIDE
functions.

With this term we define the ability of the controller to temporarily disable (in particular conditions and on explicit
NBIljdzSado I aSNASa 2F LINRPGSOGA2yad ¢KS h+9wwlL59 TFdzy OlGA 2y
I £ I NJY a ¢atioRsSuhd@riiokds: in this way the controller signals the presence of problems, but it does not limit the
genset supply. In some situations, in effect, the load supply is privileged compared to the safeguard of the engine itself.

Just think about the hqgstals: sometimes it is preferable to damage an engine, but keeping on supplying energy as long
as possible, then preserve the engine and let the operating rooms in the dark.

The controller manages three different requests of protection OVERRIDE, all activable through digital inputs. Use the
following functions for the configuration of the digital inputs:

1 5LCOPHnNncH O0GhBSNNARS 2F Sy3aiayS LINRGESOGA2Yyasdood

f 5LCPHNnco 0a02YLX SGS hOSNNARS 2F LINRISOlA2yasood

T 5LCPHncn O06Gh@SNNARS 2F 3IASyasSi LINRBGESOGA2Yyasdood
9 OK h+9wwlL59 TdzyOHABRMNNANI VAZRAWATAY a&abWMB2F FlLAf dzNEkRS
In addition to what in the table, the OVERRIDE function also affects the generic anomalies related to the analogue and

digital inputs. The following functions for the configuration of digital inputs activate some anomalies which are subject
to OVERRIDE thfe engine protections and also to the complete OVERRIDE:

f DIF40126R2¢6yf 2F RAYy 3 orlyBG4B0 2Af RStFe0é o
DIF4013G RS OGUA DI GA2Yy ol FGSNI 2Af RStlLeoéod
DIF40144 FI Af dzNB o6F FGSNJ 2Af RStlL@0éo
DIF4062G R2 gy f 2 RAYy3a 0&dzongS@ui0xi2 h+9wwlL590¢ 0o
DIF4063G RS OUA DI GA2Y 0adzo2SOG (2 h+9wwlL590¢ @
1 DIF.4064a FF Af dzNB 6&dz2o2S00 (G2 h+x9wwL590¢ @

= =4 =4 =4

As for the protections activated through the thresholds on analogue measures, it is possible to let such anomalies
subject to OVERRIDE of engine protections (and also to complete OVERRIDE) through bit 15 of the parameter of
threshold configuration (P.4006r the first threshold on the first analogue input).

¢tKS O2y(NRffSNI aK2ga | YStesd QUERRIDE fuhdtioBstivéAttedtion ¢he engirdy 2y S
electronic control unit can manage in first person the requests of OVERRIDIES case, they are already the ECU which

do not stop the engine in case of anomalies. They normally signal the OVERRIDE active status ot} CANO:

the controller also displays this status of OVERRIDE on page S.01.

The controller registers an event every time that a request of OVERRIDE is activated (EVT.1082). In addition, it registers
an event in the historic log every time that all requests of OVERRIDE end (EVT.1083).

The controller manages a separate counter of the working hours when this OVERRIDE mode is activated.
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106! y2YIt ASa NBtFGSR G2 RAIAGET Ay LMzl a&

The controller manages a remarkable number of digital inputs, also considering the expansion modules (DITEL) which is
able to manage. Each input can be used to activate anomalies. These anomalies are of two kinds:

1 Specific They are configured with functions DIF.4211 and following. The controller knows the way these
anomalies have to be managed and has already errodpfed messages (not configurable) related to
each anomaly.

1 General They are configured with functions from DIF.4001 to DIF.4064. For these anomalies, the operator
must configure the message which will have to be shown on the display. Also, using the suitable functions,
the controller can be taught on how to manage theoaaly.

The specific anomalies will be described in the following paragraphs: in the description we will always refer to the
parameters related to the digital input #1 of the controller (P.2001, P.2002 and P.2003).

What said is also valid for the generic anomalies. They will not be described in the next paragraphs, as they would be a
repetition of the same description for each input. They are described here instead, mentioning the parameters for input
#1 of the contoller.

The controller assigns the numeric codes from 701 to 774 to the generic anomalies related to the digital inputs. Using
the parameter which configures the function (P.2001), it is possible to select the type of anomalyiafone
downloading, deactivatiorand clock) and also to define the conditions in which the anomaly has to be managed.
lGGSYylGA2yY o608 aStiay3d GKS IR&éblldwing it thie fudcionsifdl the cbnfigirstiorf & A a
of digital inputs used to manage the generic araies are listed. They are gathered in groups of 4: the four functions

for each group define the type of anomaly.

1 DIF.4001, DIF.4002, DIF.4003, DIF.4004. The controller activates this anomaly if the digital input remains
active consecutively for the time configured (P.2002).

1 DIF.4011, DIF.4012, DIF.4013, DIF.4014. The anomaly can be activated only if the engine has been
FOGAGIFGESR o0& (GKS O2yGNRftESNIFYR AF AG A& NlzyyAy3
LINEGSOiGAZ2Y YIFalé0d ¢KS Oaies (ifNBef dighaNInplit emaidsl attbes i K ¢
consecutively for the time configured (P.2002).

1 The anomaly is subject to the OVERRIDE of the engine protections and also to the complete OVERRIDE
complete (se€l0.5.

1 DIF.4021, DIF.4022, DIF.4023, DIF.4024. The anomaly can be activated only if the GCB breaker is closed.
The controller activates these anomalies if the digital input remains active consecutively for the time
configured (P.2002).

1 DIF.4031, DIF.4032, DIF.4033, DIF.4034. The anomaly can be activated only if the fuelalecismpen
(FUEL, se@.6.2. The controller activates these anomalies if the digital input remains active consecutively
for the time configured (P.2002).

1 DIF.4041, DIF.4042, DIF.4043, DIF.4044. The anomaly can be activated only if the GA&lkeiropen
(GAS, seb.6.2. The controller activates these anomalies if the digital input remains active consecutively
for the time configured (P.2002).

1 DIF.4051, DIF.4052, DIF.4053, DIF.4054. The controller activates these anomalies if the digital input
remains active consecutively for the time configured (P.2002). The activation of the anomaly causes the
stop of the fuel pump. (se&l.l).

1 DIF.4062, DIF.4063, DIF.4064. The controller activates these anomalies if the digital input remains active
consecutively for the time configured (P.2002). The anomaly is subject to the OVERRIDE of the engine
protections and also to the complete OVERRID®Epbete (se€l0.5).

107! y2YFfASa NBfFGSR (G2 |yl f23dzS AyLldzia

The controller can manage a high number of analogue inputs, also considering those acquired from the expansion
modules DIGRIN, DITHERM and DIVIT.
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For each analogue input it is possible to set two thresholds on the acquired measure and each threshold can activate
an anomaly. These anomalies are generic, as the controller does not know how they have to be managed. And does not
have predefined alarm nessages. They will not be described in the next paragraphs as they would be repetitions on
the same description for each analogue input. They are described here instead, mentioning the parameters for input 1.

The controller assigns the numeric codes from 305 to 432 to the generic anomalies related to the analogue inputs.

The operator has first of all to configure the error message which will be displayed on the controller when the anomaly
is active. He has to use parameter P.4002, unique for the two thresholds. The controller will add a starting writing to
the configured nessage:
T al AIK GFtdzSYé AT GKS Fy2Yrte Aa | OGAGIGSR 6KSy {UfF
T a[ 26 OFfdSYé AT GKS lFy2Ylfe A& | OGAGlIGSR 6KSYy (G(GKS¢
For each analogue input, six parameters are then available, to manage the thresholds, three for each threshold (P.4003,

P.4004 and P.4005 for the first threshold of the first analogic input; P.4006, P.4007 and P.4008 for the second threshold
of the first analogic input).

In addition to the threshold value (P.4003 or P.4006) and to the delay to be managed (P.4004 or P.4007), the operator
must configure the operations related to the threshold (P.4005 or P.4008). The parameter which configures the actions
is bit managed (eachit enables/disables a function related to the threshold). For the description of these paragraphs
see5.11.3

ldGSytdAazyy aSGaAy3 dikmtdRabled: & (G2 anésx GKS y2YLfe

10.8! v 2 Y I tf AMaS&

NOTEsince you cannot define in advance neither which digital or ANALOGUE inputs (those from the controller or from

the additional modules) will be used, nor what function will they perform, the list below refers, as an example, to the
parameters of the firstonfigurable input. The symb@) 2 NJ 6§ KS AYRAOFGA2Yy &a2NJ Sljdzi @I £ Sy
a parameter show that the same varies according to the particular input configured.

We will use the wordenablingand activation:

G9ylrofAy3a +y LFy2YFfteéd YSIya KFEGAy3a GKS YAYyAYdzy O2yF
the cause.

a!' QGA@IrGA2Y 2F |y Fty2Yrfteé YSIya KFE@Ay3d GKS Ol dzaSxz
01 ¢ Minimum generator voltage
Type: Deactivation
Category: Load protection

Related parameters:  P.0101Generator voltages wiring
P.0102Nominal voltage of the generator
P.0202Generator measures hysteresis
P.0301Under voltage threshold
P.0302Under voltage delay
P.0328Enables checks including on the phase voltages

To disable: P.0302=0
Enabled in: MAN*, AUTO, TEST, REMOTE START

This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated) It is enabled the first time (from engine start) the generator's frequency and voltages enter the tolerance
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range (see generator sequence description). It is enabled if, under the conditions previously mentioned, at least one of
the generator voltages is continuously below the threshold P.0301 for the time P.0302.

* In MANIit is only enabled if the GCB breaker is closed or if the Bit2 of parameter P.0249 is set to "1".
Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.
02 ¢ Maximum generator voltage

Type: Alarm

Category: Load/generator protection

Related parameters:  P.0101Generator voltages wiring
P.0102Nominal voltage of the generator
P.0202Generator measures hysteresis
P.0303Maximum voltage threshold
P.0304Maximum voltage delay
P.0328Enables checks including on the phase voltages

To disable: P.0304=0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated) It is enabled if, under the conditions previously mentioned, at least one of the generator voltages exceeds
continuously tke threshold P.0303 for the time P.0304.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

03 ¢ Minimum generator frequency
Type: Deactivation

Category: Load protection

Related parameters: P.0105Rated frequency
P.0305Minimum frequency threshold
P.0306Minimum frequency delay

To disable: P.0306=0
Enabled in: MAN*, AUTO, TEST, REMOTE START

This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated) It is enabled the first time (from engine start) the generator's frequency and voltages enter the tolerance
range (see gemator sequence description). It is enabled if, under the conditions previously mentioned, the generator
frequency is continuously below the threshold P.0305 for the time P.0306.

* In MANIit is only enabled if the GCB breaker is closed or if the Bit2 of parameter P.0249 is set to "1".

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

04 ¢ Maximum generator frequency

Type: Alarm
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Category: Load/generator protection

Related parameters:

To disable:

Enabled in:

This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated) It is enabled if, under the conditions previously mentioned, the generator frequency exceeds continuously

P.0105Rated frequency
P.0307Maximum frequency threshold
P.0308Maximum frequency delay

P.0308=0

MAN, AUTO, TEST, REMOTE START

the threshold P.807 for the time P.0308.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

05 ¢ Belt break (D+ batterscharger failure)

Type:
Category:

Related parameters:

To disable:

Enabled in:

Configurable (Alarm/Warning)
Engine protection

P.4041Feature for ANALOGUE input (D+)
P.0230Threshold for stopped engine (D+)
P.0231Threshold for running engine (D+)

P.0357Action for belt break

P.0349Delay for belt break

P.0349=0

MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the controller is configured to use the D+ signal (P.4041 =AIB.E3&0 { A Iy Il f € ©
if said signal is physically connected to the JL connector.

The protection is enabled if the engine was started from the controller (if the command for fuel solenoid is activated).
It is activated if the D+ signal voltage is continuously below threshold P.0230 for time P.0349.

WSYFN]LY AT Sy3aiaysSQa LINRPGSOGA2ya 2O0SNNARS TFTdzyOiAzy Aa

06 ¢ Maximum current

Type:
Category:

Related parameters:

To disable:

Enabled in:

AN A

mecc alte

Configurable (Alarm/Deactivation)
Generator protection

P.0101Generator voltages wiring

P.0102Generator rated voltage

P.0106Generator rated output

P.0309Maximum current threshold
P.0310Maximum current delay

P.0323Action for maximum current and short circuit
P.0324Protections enabling 5091V

P.0310=0

MAN, AUTO, TEST, REMOTE START

Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized
.

SMART

192

S



GC315 GC400 Technical Manue Controllers ENGLISH
Code:EAAMO04588EN

Rev.28| Date: 10/10/2025 GC315 GC400

GC315 performs a timéependent current protection (therefore, the higher the current overload, the shorter the
reaction time). The curve used is called EXTREMELY INVERSE with furtitoa ¢ienerator protection as it limits the
thermal accumulation of the generator during the supply phase. As engine protection, the maximum power protection
must be used, that is independent from the load type.

A maximum current threshold and the maximum time the generator can work with this current are defined. If the
current is lower than the defined threshold, the protection does not activate. If the current rises above the threshold,
the protection activatewith a time inversely proportional to the overcurrent. In order to correctly set the thresholds,
perform the following steps:

1 Define the system rated current. It can be inferred from the system rated output (P.0106 kVA generator
rated output) and rated voltage (P.0102 Genset rated voltage):

0 Singlephase system: O 8 3
8
0 Bi/Threephases system: O 3
o
For example, on the threphase system at 400 V out of 200 kVA, the rated current is approximately

289 A.

When the parameter P.0106 kVA generator rated output, is set after correct configuration of
parameters P.01018Generator voltages wirin§ and P.01026Generator rated voltagé, the
display shows the rated current.
1 Set the maximum current threshold with the parameter P.0309, as a percentage of the rated current. In
the previous example, setting a 350 A maximum threshold, requires entering 121 (%) in parameter P.0309.
1 Setthe action time in the parameter P.0310: the protection will be activated within time set if the current
is constantly equal to the threshold P.0309 multiplied/uy In the previous example, if you set 10 s, the

protection will activate in10 seconds with approx. 495 A of constant load; in a shorter time if the current
is higher; in a longer time if the current is lower; and it will never do if the current is lowaer3B0 A.

In order to calculate the intervention time for a set current, please use the following formula:

08topm
0
vatomw P
Wherel is the current in the circuit.

Please remember that the protection is performed by performing the integral of the current value during time;
therefore, current values above the rated threshold all concur to define the intervention time, with their instant weight
resulting from the abovéormula. Thus, only way to experimentally verify this formula is to switch instantaneously from
a normal load situation to an overload situation.

The following graph shows the curve used for enabling protection, with a value of P.0310 set to 60 seconds (I is the
maximum current):
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This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated) Type is configurable with parameter P.0323 (though it cannot be configured as warning).

Ly StSOGNAROIFt SyaAySSNAy3a:r (KA& LINRPGSOUGAZ2Y Aada (y26Yy |
O2y@SNII G(GKA&A LINRPGSOGA2Y Ay LINRPGSOGAZ2Y dapmzxéd t NRPGSOGA
percentage reduction ahe current threshold if the generator voltage drops below its rated. In detail:

91 If the generator voltage is higher than 80% the rated, the current threshold remains the one set.

91 If the generator voltage is less or equal to 20% of the rated, the current threshold becomes 20% of the

one set.
9 If the generator voltage is between 20% and 80% of the rated, the current threshold is reduced in
percentage.
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Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

07 ¢ Manual stop while in AUTO

Type: Alarm

Category: Generic

Related parameters: P.0495Keyboard options

To disable: bit O of P.0495=1

Enabled in: AUTO, TEST, REMOTE START

This protection is always enabled for stop command through the serial ports or via SMS, and it can be disabled for the
G{¢hté odzilizy o0& &aSitiay3a GKS oAlG n 2F GKS LI NIFYSGSNIt D

Li Aa IOGAGIGSR ¢6KSy LINBaaiAy3d GKS a{c¢hté¢ odziGz2zy 2y GKS
or via SMS, while in AUTO, TEST or REMOTE START mode.

08 ¢ Operating conditions failure
Type: Alarm
Category: Generic

Related parameters: P.0217Maximum time for operating conditions
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To disable: P.0217=0
Enabled in: AUTO, TEST, REMOTE START

This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated). It is activated when the generator voltages and frequaneyot steady withiriolerance range within time
t ®numTt FNRBY GKS Sy3aAayS NizyyAy3d 01y26t SRASYSY G 02NJ FNR

C2N) D/ omp (GKS LINRPGSOGA2Y A& Ifa2 Syl-8WwERO9Xyw alyb iXKaRS Ok 1
thresholds are not used and the frequency thresholds are applied to the rated engine speed.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

11 ¢ Power reverse
Type: Alarm
Category: Generator protection

Related parameters: P.0125Engine rated output
P.0313Power reverse threshold
P.0314Power reverse delay

To disable: P.0314 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the controller has been started by the controller (if the command for the fuel solenoid
is activated) and is disabled in the engine start/stop phases. It activates if, in the previous conditions, the system total
active pwer is negative and has an absolute value continuously above threshold P.0313, for time P.0314.

The parameter P.0313 Power reverse threshold is expressed as a percentage of parameter P.0125 Engine rated
output.

The protection is not active if the controller is measuring the output when the loads are connected to the mains.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

13 ¢ Mains circuit breaker (MCB) not closed
Type: Warning
Category: Generic, load protection

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the MCB status
(feature DIF.3002aa/ . ONBIF1SNJ adl ddza¢ Ay LI NI YSGSNI tdounnam 2N Sl
than zero has beeget for said input (parameter P.2002 or equivalent). It activates only when MCB is commanded to
Ot2aS oNBfle Ay adGlyRo&yv IyR GKS aidliddza I OljdzZAiNBR A& O2

After this warning is issued, you can also force the engine to start and the loads to ehardge the genset by using
the P.0221 parameter (Enabling power delivery for MCB fault)
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14 ¢ Genset circuit breaker (GCB) not closed
Type: Deactivation/Warning
Category: Generic

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the GCB status
(feature DIF.300:4 D/ . o NBIF {SNJ adl Gdzaé Ay LI NI YSGSNI t dunnam 2N Sl
than zero has beeget for said input (parameter P.2002 or equivalent). It activates only when GCB is commanded to
Ot24S ONBftlre& 2LSNIGAY3I0 YR GKS &adGl Gdza | OfjodshoNdaes dsa O2 y
warning, no automatic changaver tothe mains is provided.

15 ¢ Overload (from contact)
Type: Alarm
Category: Generator protection

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the external
overload contact (feature DIF.424tih 3SNI 2 R 60 FNRBY O2y il OlGuvé Ay LI NI YSGESNI
and if a time othethan zero has been set for said input (parameter P.2002 or equivalent). Active if the configured input
remains continuously active for the associated time.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

16 ¢ Short circuit on the generator
Type: Configurable (Alarm/Deactivation)
Category: Generator protection

Related parameters: P.0101Generator voltages wiring
P.0102Generator rated voltage
P.0106Generator rated output
P.0311Short circuit threshold
P.0312Short circuit delay
P.0323Action on maximum current/short circuit

To disable: P.0312 =0
Enabled in: MAN, AUTO, TEST, REMOTE START
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In addition to the maximum current protection, the GC315 also provides a short circuit protection for quick intervention
independently of timing for the maximum current protection curve. Protection is given by setting a threshold (P.0311)
expressed as a peentage of the system rated current (see maximum current protection to calculate rated current with
parameters P.0101, P.0102 and P.0106). It is only enabled if the controller has been started by the controller (if the
command for the fuel solenoid is azated) and is disabled in the engine start/stop phases. It activates when the current
on at least one phase remains continuously above the P.0311 threshold for time P.0312. Type is configurable with
parameter P.0323 (though it cannot be configured as wagh

Ly StSOGNAROIFEt Sy3aAySSNAy3a:Z (GKA& LINRGSOGAZ2Y Aa (y286YyY |
O2y@PSNII GKAAa LINRPGSOGAZ2Y Ay LINRUGSOGA2Y dapmzéd t NRUSOGA
percentage reduction afhe current threshold if the generator voltage drops below its rated (see anomaly description

Gngal EAYdzY OdzNNByGéod ¢2 | OGABFGS LINRPGSOGAZ2Y dapm+é Ayal

Remark: if generata® @rotections override function is enabled, this anomaly becomes a warning.

17 ¢ Overspeed (from contact)
Type: Alarm
Category: Engine protection

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the external
overspeed contact (feature DIF.4258 h 3SNBE LISSR O0FNRBY O2y il Oli0é Ay LI NI YSS
inputs) and if a time dter than zero has been set for said input (parameter P.2002 or equivalent). It is only enabled if
the controller has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in
the engine start/stop phases. Active¥ (G KS O2y FAIdzZNBR Ay Llzi NBYFIAya O2yiGAydz

18 ¢ Overspeed (from engine speed measurement)
Type: Alarm
Category: Engine protection

Related parameters: P.0110Number of teeth of the pickip wheel
P.0111Rpm/W ratio
P.0127Rpm/Hz ratio
P.0133Engine rating (Primary)
P.0134Engine rating (Secondary)
P.0333Maximum speed threshold (piakp/W) (%)
P.0334Maximum speed delay (piakp/W).
P.0700ENngine type

To disable: P.0334 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the controller acquires the measure of the engine speed; it can acquire it through its
pick-up input (JM_05, P.0110 other than zero) or through its input W (JM_07, P.0111 other than zero), from generator
frequency (P.012@ther than zero) or, finally, from CABUS (P.0700 other than zero). It is only enabled if the controller
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has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in the engine
start/stop phases. It activates if the acquired speed measure exceeds threshold P.0333 continuously, for time P.0334.

19 ¢ Overspeed (from generator frequency)
Type: Alarm
Category: Engine protection

Related parameters: P.0105Rated frequency (Hz)
P.0331Maximum speed threshold (frequency) (expressed in %)
P.0332Maximum speed delay (frequency)

To disable: P.0332 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the controller has been started by the controller (if the command for the fuel solenoid
is activated) and is disabled in the engine start/stop phases. It activates if the generator frequency exceeds threshold
P.0331 contiuously, for time P.0332.

NOTE: Parameter P.0331 is expressed in percentage with respect to P.0105.

21 ¢ Failed stop

Type: Alarm

Category: Generic

Related parameters: P.0214 Duration of stopping cycle(s)
To disable: P.0214 =0

Enabled in: AUTO, TEST, REMOTE START

This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated). It activates if the engine does not stop within the time set in P.0214 (since the stop command).

This interlock can be activated even if another one is already active.

Remark: if complete protections override function is enabled, this anomaly becomes a warning.

22 ¢ Over crank
Type: Alarm
Category: Battery protection

Related parameters: P.0211 Number of start attempts
To disable: -
Enabled in: AUTO, TEST, REMOTE START

This protection is always enabled. It activates if the controller has performed P.0211 consecutive engine start attempts
(auto start) without success (engine running).
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23 ¢ Mains circuit breaker (MCB) not open
Type: Deactivation/Warning
Category: Generic

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the MCB status
(feature DIF.30026 a/ . ONBIF 1 SNJ &l ddzaé¢ Ay LI NI YSGSNI tdunnam 2N Sl
than zero has beeset for said input (parameter P.2002). It activates only when MCB is commanded to open (relay
2LISNYF GAYy3I0 FYyR GKS adliGdza I OljdZANBR Aa O2ylGAydz2zdzateée al Ol
consecutive attempts. It can be:

1 Deactivation: when the controller is in one of the AUTO modes and if the stable command is used for MCB
closing (feature DOF.2004 in one of the digital outputs).

1 Warning: for all other events.

24 ¢ Genset circuit breaker (GCB) not open
Alarm/Warning
Category: Generic

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the GCB status
(feature DIF.300t4 D/ . o NBIF {SNJ adl Gdzaé¢ Ay LI NI YSGSNI t dunnam 2N Sl
than zero has beeset for said input (parameter P.2002 or equivalent). It activates only when GCB is commanded to

21LSy oNBflre 2y aildlyRoeo FyR GKS adlddza F OljdANBR Aa O¢2
activates after three consecutive attemptscan be:

1 Alarm: when the controller is in AUTO mode with engine running and only if the stable command is used
for GCB closing (function DOF.2034 in one of the digital outputs).

1 Warning for all other events.

b23SY todnHuno LI NIYSGSNI 6aSylofS adzlld eAy3d RdzS G2 Fl At d
GCB switch closed) when this warning is activated (P.0243=1). It should be avoided, stopping the generator because:

1 Ifit were in parallel with another electric source, it would be dragged by this source.

1 Ifit were supplying stand alone on a charge, stopping it with closed GCB would mean to supply the charge
with out-of-tolerance voltages/frequency.

It is possible to keep the generation in motion only if there aren't alarms, deactivations or unloads.

Note: this anomaly can be activated also with an already active alarm.
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Note: parameter P.0251 ("Enable the opening of MCB for GCB closed and engine not running") allows you to enable or
disable the opening of the MCB circuit breaker if the GCB circuit breaker is not opened and the engine must be stopped
(alarms/deactivations/unlads, controller in OFF/RESET mode, etc.). Obviously, it makes sense for systems that support
parallel to the grid (even transitory).

1  0: with this value the loads are safeguarded. If the GCB fails to open due to alarms (therefore with the
engine stopping/stopped), thengine will be dragged by the mainghis is the default value for the
parameter.

T 1: with this value the generator is safeguarded. If the GCB fails to open due to alarms (therefore with the
engine stopping/stopped), the controller opens MCB, preventing the mains from dragging the &rgne.
loads, however, are not supplied

25 ¢ Minimum fuel level (from contact)
Type: Alarm/Warning
Category: Generic

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is disabled in the engine start/arrest phases. This protection is enabled only when one of the digital
inputs of the controller is configured to acquire the minimum fuel level contact of the float (feature DIF-4211
GaAyAyYdzy T7Fpateter BS20®& foréequivaglent for the other inputs) and if a time other than zero has been set
for said input (parameter P.2002 or equivalent). Active if the configured input remains continuously active for the
associated time.

wSYI NJ Y A T ecSofishbueyfideumctiddiRriabled, this anomaly becomewarning.

26 ¢ Minimum fuel level (from ANALOGUE sensor)
Type: Alarm/Warning
Category: Generic

Related parameters: P.4033 Function of the input 5(FEuel level (VDO)/Fuel level (generic)
P.0347Minimum fuel level threshold (%)
P.0348Minimum fuel level delay

To disable: P.0348 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is disabled in the engine start/arrest phases. It is enabled only when the controller is configured to use
an ANALOGUE fuel level sensor (P.4033 suitably configured), or if said sensor is physically connected to the JM
connector. It activags if the level measure remains continuously below or equal to threshold P.0347 (in percentage) for
time P.0348.

wSYFN]lY AT SyaiaySoa LINRGSOlGA2ya 2O0SNNARS FdzyOliAzy Aa S
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27 ¢ Low fuel level (from contact)
Type: Warning
Category: Generic

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is disabled in the engine start/arrest phases. It is enabled only when one of the digital inputs of the
controller is configured to acquire the low fuel level contact of the float (feature DIF 42122 ¢ FdzSt t S@St ¢ A
P.2001 orequivalent for the other inputs) and if a time other than zero has been set for said input (parameter P.2002

or equivalent). Active if the configured input remains continuously active for the associated time.

28 ¢ Low fuel level (from ANALOGUE sensor)
Type: Warning
Category: Generic

Related parameters: P.4033 (*) Feature for input 5 (FEpel level (VDO) / General fuel level or equivalent parameter
for the other inputs
P.0345 Low fuel level threshold (%)
P.0346 Low fuel level delay

To disable: P.0346 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is disabled in the engine start/arrest phases. It is enabled only when the controller is configured to use
the ANALOGUE fuel level sensor (P.4033 suitably configured), or if said sensor is physically connected to the JM
connector. It activees if the level measure remains continuously below or equal to threshold P.0345 (in percentage) for
time P.0346.

29 ¢ High fuel level (from contact)
Type: Warning
Category: Generic

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is disabled in the engine start/arrest phases. It is enabled only when one of the digital inputs of the
controller is configured to acquire the high fuel level contact of the float (feature DIF.421B A 3 K F dzS ¢ f S¢
parameter P.2001mequivalent for the other inputs) and if a time other than zero has been set for said input (parameter
P.2002 or equivalent). Active if the configured input remains continuously active for the associated time.
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30¢ High fuel level (from ANALOGUE sensor)
Type: Warning
Category: Generic

Related parameters: P.4033 (*) Feature for input 5 (FEpel level (VDO) / General fuel level or equivalent parameter
for the other inputs
P.0343 High fuel level threshold (%)
P.0344High fuel level delay

To disable: P.0344 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is disabled in the engine start/arrest phases. It is enabled only when the controller is configured to use
the ANALOGUE fuel level sensor (P.4033 suitably configured), or if said sensor is physically connected to the JM
connector. It activees if the level measure remains continuously above or equal to threshold P.0343 (in percentage) for
time P.0344.

31 ¢ High coolant temperature (from contact)
Type: Warning

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs
P.0216Engine protections mask time

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the external high
coolant temperature contact (feature DIF.4234 1 A 3K O22f I yi GSYLISNI GdzZNB¢ Ay LI NI
other inputs) ad if a time other than zero has been set for said input (parameter P.2002 or equivalent). It is only enabled

if the controller has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in

the engine start/stopLJK 8 Sa® LG FOGAGIGSa AF (GKS AyLlzi O2y FAIdzNBR
only after the time P.0216 (oil mask) from engine start has elapsed (this is to allow you to start the engine idle, to cool

it off).

32 ¢ High coolant temperature (from ANALOGUE sensor)
Type: Warning
Category: Engine protection

Related parameters: P.4025 (*)Feature for ANALOGUE input 4 (CT) or equivalent parameter for the other inputs
P.0216Engine protections mask time
P.0335High coolant temperature threshold
P.0336High coolant temperature delay
P.0700ENngine type

To disable: P.0336 =0
Enabled in: MAN, AUTO, TEST, REMOTE START
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This protection is enabled only if the controller acquires the measure of the engine coolant temperature. It can acquire
it from its input (JM_04, P.4025 suitably configured) or from @AI$ (P.0700 other than zero). It is only enabled if the
controller has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in the
engine start/stop phases. It activates if the temperature remains continuously above or equal to threshold P.0335 for
time P.0336, but only after thtime P.0216 (oil mask) from engine start has elapsed (this is to allow you to start the
engine idle, to cool it off)

33 ¢ Maximum coolant temperature (from contact)
Type: Alarm/Warning
Category: Engine protection

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs
P.0216Engine protections mask time

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the external
maximum coolant temperature contact (feature DIF.4231a | EA YdzY O22f I y i G SYLISNI ( dzNB ¢
equivalent for the other inpts) and if a time other than zero has been set for said input (parameter P.2002 or
equivalent). It is only enabled if the controller has been started by the controller (if the command for the fuel solenoid

is activated) and is disabled inthe engine staét (i 2 LJ LK I aSa® LG FOGAGFiSa AT GKS A
for the time configured, but only after the time P.0216 (oil mask) from engine start has elapsed (this is to allow you to
start the engine idle, to cool it off)

WSYFN]LY AT SyaiaySoa LINRPGSOlA2ya 20SNNARS FdzyOiliAzy Aa S

34 ¢ Maximum coolant temperature (from ANALOGUE sensor)
Type: Alarm/Warning
Category: Engine protection

Related parameters: P.4025*) Feature for ANALOGUE input 4 (CT) or equivalent parameter for the other inputs
P.0216Engine protections mask time
P.0337Maximum coolant temperature threshold
P.0338Maximum coolant temperature delay
P.0700ENngine type

To disable: P.0338 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the controller acquires the measure of the engine coolant temperature. It can acquire
it from its input (JM_04, P.4025 suitably configured) or from @Al (P.0700 other than zero). It is only enabled if the
controller has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in the
engine start/stop phases. It activates if the temperature remains continuously above or equal to threshold P.0337 for
time P.0338, but only after thtime P.0216 (oil mask) from engine start has elapsed (this is to allow you to start the
engine idle, to cool it off)

WwSYFNLY AT Sy3iays$0s LINRGSOGAZ2YE 2OSNNARS FdzyOiizy ira $§
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35 ¢ Maximum oil temperature (from ANALOGUE sensor)
Type: Alarm/Warning
Category: Engine protection

Related parameters: P.4025(*) Function of the ANALOGUE input 4 (CT)
P.0216Engine protection mask time
P.0375Maximum oil temperature threshold
P.0376Maximum oil temperature delay
P.0700ENngine type

To disable: P.0376 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the controller acquires the measure of the engine oil temperature. It can acquire it
from ANALOGUE input 4 (JM_-024025), or from ANALOGUE input 5 (JM-F®2033), or from an input of the DITEMP
expansions (configuraéd with feature AIF.110da h A f G SYLISNI G dzNBE 63SySNI f 0é Ay LI N
other inputs), or from CABUS (P.0700 other than zero). It is only enabled if the controller has been started by the
controller (if the command for the fuebgenoid is activated) and is disabled in the engine start/stop phases. It activates

if the measure is continuously higher than or equal to the threshold P.0375 for time P.0376, but only after the time
P.0216 (oil mask) since engine start has elapsed.

WSYFN]LY AT SyaiaySQa LINRPGSOlGA2ya 20SNNARS FdzyOiAzy Aa S

37 ¢ Starter battery voltage, low
Type: Warning
Category: Battery protection

Related parameters: P.0362Low battery voltage threshold (%)
P.0363Low battery voltage delay

To disable: P.0363 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

It is always enabled except when the cranking motor is activated. It activates if the battery voltage is continuously lower
than the threshold P.0362 for time P.0363.

The threshold P.0362 is expressed as a percentage of the rated battery voltage which is not configurable but is
automatically selected by the controller between 12 e 24 Vdc. Selection is made when the controller is powered and
every time it is forced in GFRESET mode. If the controller previously sensed a value lower than, or equal to, 17V, it

considers to be powered by a 12V battery, otherwise it will consider a 24 V rated voltage.

38 ¢ Starter battery voltage, high
Type: Warning
Category: Battery protection

Related parameters: P.0364High battery voltage thresholo)
P.0365High battery voltage delay

To disable: P.0365 =0
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Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is always enabled, except when the starter motor command is activated. It activates if the battery
voltage is continuously above threshold P.0364 for time P.0365.

The threshold P.0364 is expressed as a percentage of the rated battery voltage which is not configurable but is
automatically selected by the controller between 12 e 24 Vdc. Selection is made when the controller is powered and
every time it is forced in GFRESET mode. If the controller previously sensed a value lower than, or equal to, 17V, it

considers to be powered by a 12V battery, otherwise it will consider a 24V rated voltage.

39¢ Service required (first counter)
Type: Configurable (Warning/Alarm/Unload/Deactivation)
Category: Generic

Related parameters: P.0424Maintenance interval (running hours)
P.0425Kind of maintenance action

To disable: P.0424 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

It activates after P.0424 engine running hours since parameter P.0424 was last set, by issuing a warning, or triggering a
deactivation or an interlock, based on the settings of the P.0425 parameter. It cannot be cancelled even disconnecting
the controllers power supply. Only possible setting P.0424 again, setting it to zero to disable the function or confirming
the actual value or setting a new one.

Engine operating hours are counted even when engine is not started by the controller.

¢2 0SS LINPINFYYSRZ LI NFY¥YSGSNB todnnun FYyR tdnnup NBI dzA NB
rental in order to lock the genset when the established hours are elapsed.

b20SY AF Sy3aiaySQa LINRPGSOGA2ya 2O0SNNARS TFdzyOQiAzy A& Syl

40 ¢ Service required (second counter)
Type: Configurable (Warning/Alarm/Unload/Deactivation)
Category: Generic

Related parameters: P.0436Maintenance interval (running hours)
P.0437Kind of maintenance action

To disable: P.0436 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

It activates after P.0436 engine running hours since parameter P.0437 was last set, by issuing a warning, or triggering a
deactivation or an interlock, based on the settings of the P.0437 parameter. It cannot be cancelled even disconnecting
the controllers power supply. Only possible setting P.0436 again, setting it to zero to disable the function or confirming
the actual value or setting a new one.

Engine operating hours are counted even when engine is not started by the controller.

¢2 0SS LINPIAINFYYSRZ LINIYYSGUSNB todnnoc YR td®nnot NBIj dzA NB
rental in order to lock the genset when the established hours are elapsed.
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41 ¢ Minimum oil pressure (from contact)
Type: Warning/Alarm
Category: Engine protection

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs
P.0216Engine protections mask time

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the external
minimum oil pressure contact (feature DIF.4224 a A Y A YdzY 2Af LINBaadaNB¢ Ay LI NI YSi
other inputs) and if &me other than zero has been set for said input (parameter P.2002 or equivalent). It is only enabled

if the controller has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in

the engine start/stop phased. & | OGA G 1Sa AF GKS AyLlLdzi O2yFAIdzZNBR Aa O
only after the time P.0216 (oil mask) from engine start has elapsed (this is to allow you to ignore the normal status of
low pressure, which occurs at starp).

WSYFN]JY AT SyaiaysSoa LINRPGSOGA2ya 2O0SNNARS FdzyOiliAzy Aa S

42 ¢ Minimum oil pressure (from ANALOGUE sensor)
Type: Warning/Alarm
Category: Engine protection

Related parameters: P.4017 (*)Function of the ANALOGUE input 3 (OP)
P.0216Engine protection mask time
P.0341Minimum oil pressure threshold
P.0342Minimum oil pressure delay
P.0700ENngine type

To disable: P.0342 =0

This protection is enabled only if the controller acquires the measure of the engine lubrication oil pressure. It can acquire
it from its input (JM_03, P.4017 suitably configured) or from @AM (P.0700 other than zero). It is only enabled if the
controller has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in the
engine start/stop phases. It activates if the pressure is continuously lower than or equal to threshold P.0341 for time
P.0342, but only aftethe time P.0216 (oil mask) from engine start has elapsed (this is to allow you to ignore the normal
status of low pressure, which occurs at stap).

b2iSY AT Sy3daiys0a LINRGSOGA2ya 20SNNARS TdzyOldAazy A& Syl

43 ¢ Low oil pressure (from contact)

Type: Warning
Category: Engine protection
My .‘-It Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized 207
mecc aite P
SMART



GC315 GC400 Technical Manue Controllers ENGLISH
Code:EAAMO04588EN

Rev.28| Date: 10/10/2025 GC315 GC400

Related parameters: P.2001Feature of the input 1 or equivalent for the other inputs
P.2002Delay for the input 1 or equivalent for the other inputs
P.0216Engine protections mask time

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only when one of the digital inputs of the controller is configured to acquire the external low

oil pressure contact (feature DIF.4228 [ 26 2 Af LINBa&ddz2NBé¢ Ay LI NFYSGSNIt dunnam
if a time other than zero has been set for said input (parameter P.2002 or equivalent). It is only enabled if the controller

has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in the engine
start/stop phases. Itactvi S& AT GKS Ay Llzi O2y FAIdzNBER Aa O2yGAydz2dzaf @
time P.0216 (oil mask) from engine start has elapsed (this is to allow you to ignore the normal status of low pressure,
which occurs at stastip).

44 ¢ Low oil pressure (from ANALOGUE sensor)
Type: Warning
Category: Engine protection

Related parameters: P.4017 (*)Feature for ANALOGUE input 3 (OP) or equivalent parameter for the other inputs
P.0216Engine protections mask time
P.0339Low oil pressure threshold
P.0340Low oil pressure delay
P.0700 Engine type

To disable: P.0340 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the controller acquires the measure of the engine lubrication oil pressure. It can acquire
it from its input (JM_03, P.4017 suitably configured) or from @Al (P.0700 other than zero). It is only enabled if the
controller has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in the
engine start/stop phases. It activates if the pressure is continuously lower than or equal to threshold P.0339 for time
P.0340, but only aftethe time P.0216 (oil mask) from engine start has elapsed (this is to allow you to ignore the normal
status of low pressure, which occurs at stap).

45 ¢ Maximum auxiliary current
Type: Alarm
Category: Generic

Related parameters: P.0108Primary of the CT for the auxiliary current
P.0140Secondary of the CT for the auxiliary current
P.0131Usage of auxiliary current
P.0367Auxiliary current /neutral threshold
P.0368Delay for auxiliary current/neutral

To disable: P.0368 =0
Enabled in: MAN, AUTO, TEST, REMOTE START
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This protection is enabled only if the controller is configured to use the measurement input for the auxiliary/current
neutral (parameters P.0131 other than zero). It is only enabled if the controller has been started by the controller (if the
command forthe fuel solenoid is activated) and is disabled in the engine start/stop phases. It activates if the auxiliary
current value is continuously above threshold P.0367 for time P.0368.

You can disable this protection without having to change the parameteestiyating a digital input configured with

feature DIF.2704a 5 A&l 0t S | dzEAf AL NBE OdzNNByYyd LINRGSOGA2Yy &8¢ o6LI NI YS
inputs).

NOTE: the protection does not work when the controller measures the mains currents.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

48 ¢ Emergency stop

Type: Alarm

Category: Generic

Related parameters: P.0361Delay for emergency shutdown

To disable: -

Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is always enabled agennot be disabledlt activates if the emergency shutdown input remains

O2y (A ynepadrized @ F AN GKS GAYS &aSG Ay LINFYSGSNItdPnocwm 6ATF
the input becomes inactive).

It is possible to force the emergency stop alarm manually with a control through the serial ports. These commands can
be enabled by a digital input configured with function DIF.2706 "Enable controls from the serial ports": if this input
exists, it should & active. To activate the emergency stop alarm, it is necessary to write (within 5 seconds) the Modbus
registers in sequence:

0 HOLDING REGISTER 101: write the password configured with the parameter P.0004.

o h[5LbD wO9DL{¢9w mManHY SYyGiSNI G§KS @I f dzS adppé >

49 ¢ Maximum power
Configurable (Warning/Alarm/Unload/Deactivation)
Category: Engine protection

Related parameters: P.0350Maximum power thresholdpercentage of P.0125)
P.0351Maximum power delay
P.0352Maximum power action

To disable: P.0351 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated). This protection is disabled in the engine start/arrest phases. It activates if the system total active power is
positive and remains continuously over the threshold P.0350 for time P.0351. With parameter P.0352 it is possible to
select the protection to be activated (warning, deactivation, alarm).

Note: the protection does not work when the controller measures the mains currents.
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50¢ Service required (days counter)

Type: Warning

Category: Generic

Related parameters: P.0438=0

Enabled in: MAN, AUTO, TEST, REMOTE START

A warning is activated at 8:00 in the morning after P.0438 days have left since the P.0438 parameter has been set for
the last time. It cannot be cancelled even if removing the power source controller. It can be cancelled only by confirming
the current valie or by setting a different one.

The days are counted even if the engine is stopped.

¢KS tdnnoy LI NFYSGSNI NSIdzZANSaE GKS aAyaidlftSNE I O0Saa f

52 ¢ Generator voltages asymmetry
Type: Alarm
Category: Generator protection

Related parameters: P.0101Generator voltages wiring
P.0102Generator rated voltage

PO315+ 2f G 385Qa | aedYYSGiNE GKNBaK2fR &: NF}YGSR LKI
PO316+2f G 3SQa adYYSGiNE RSt @

To disable: P.0316 =0

Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the systenbigphase orthree-phase and only if the engine has been started by the
controller (if the command for the fuel solenoid is activated) and is disabled when the engine is started/stopped. In
addition, generator voltage and frequency must be within the tolerance rangeeshold P.0315 is expressed as a
percentage of the system rated voltage (phase voltage). It represents the maximum acceptable difference (gbsolute
value) between two phasto-phase voltages. It activates if the difference between two pHasghase voltags
(absolute value) is continuously over the threshold P.0315 for time P.0316.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

53 ¢ Generator current asymmetry
Type: Alarm
Category: Generator protection

Related parameters: P.0101Generator voltages wiring
P.0102Generator rated voltage

P.0106Generator rated output
P.0317Current asymmetry threshold (% rated current)
P.0318Current asymmetry delay
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To disable: P.0318 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the systenbigphase orthree-phase and only if the engine has been started by the

controller (if the command for the fuel solenoid is activated) and is disabled when the engine is started/stopped. In
addition, the generator voltages and frequency must be within the tolerancga@md the load must be changedert
to the generator. Threshold P.0317 is expressed as percentage of the system rated current (refer to the details for
maximum current protection to see how to obtain the rated current from P.0102 and P.0106). It refzrethen
maximum acceptable difference (absolute value) between any-fihvase currents. The protection activates if the
difference between any two currents (absolute value) is continuously over the threshold P.0317 for time P.0318.

NOTE: the protection does not work when the controller measures the mains currents.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

54 ¢ High oil temperature (from ANALOGUE sensor)
Type: Warning
Category: Engine protection

Related parameters: P.4025 (*)Feature for ANALOGUE input 4 (CT) or equivalent parameter for the other inputs
P.0216Engine protections mask time
P.0373High oil temperature threshold
P.0374High oil temperature delay
P.0700ENngine type

To disable: P.0374 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the controller acquires the measure of the engine lubrication oil temperature. It can
acquire it from input JM_4 or from any other input configured with the feature AIF.2¥0& 5 h 2 A f G SYLISNI
AIF.1102a DS Y BN £ G S Y LIS NI (i dzNBBUS P RI0GahSrytharifzbk®). Yt is orilykenabled if the controller

has been started by the controller (if the command for the fuel solenoid is activated) and is disabled in the engine
start/stop phases. It activates if themperature is continuously over the threshold P.0373 for time P.0374, but only

after the time P.0216 (oil mask) since engine start has elapsed.

55 ¢ Wrong phase sequence
Type: Configurable (Warning/Alarm/Unload/Deactivation)
Category: Generator protection

Related parameters: P.0101Generator voltages wiring
P.0319Generator phases sequence (required)
P.0320Wrong generator phases sequence action

To disable: P.0319 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

It represents the maximum acceptable difference (absolute value) between any gittage currents. This protectio

is only enabled if the systemlig&phase orthree-phase and only if the engine has been started by the controller (iff the
command for the fuel solenoid is activated) and is disabled when the engine is started/stopped. In addition, the
generator voltages and frequency must be within the toleranceyeaand the load must be changegtert to the mains
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(it prevents load closing on the genset). Parameter P.0319 allows you to select the phases frequency required
(O=disables feature, 1=clockwise rotation, 2=coustierckwise rotation, 3=like the mains). The protection activates
when the generator rotation idection does not match the one configured, with a 0.5 seconds filter time. When
activated, it acts as warning, deactivation or alarm as configured with P.0320.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

56 ¢ Low generator voltage
Type: Warning
Category: Load protection

Related parameters:  P.0101Generator voltages wiring
P.0102Rated voltage of the generator
P.0202Generator measures hysteresis
P.0391Low voltage threshold (%)
P.0392Low voltage delay
P.0328Enables checks including on the phase voltages

To disable: P.0392 =0
Enabled in: MAN*, AUTO, TEST, REMOTE START

This protection is only enabled if the controller has been started by the controller (if the command for the fuel solenoid
is activated) and is disabled in the engine start/stop phases. In addition, the generator voltages and frequency must be
within the tolerance range and the load must be changeert to the generator. Threshold P.0391 is expressed as a
percentage of the system rated voltage (phase voltage). The protection activates when at least one of the generator
voltages continuously lower than ttitereshold P.0391 for time P.0392.

* In MANI it is only enabled if the GCB breaker is closed or if the Bit2 of parameter P.0249 is set to "1".

57 ¢ Clock not valid
Type: Warning
Category: Generic

Related parameters:  P.0418Weekly test schedule
P.0420Test duration
P.0421Weekly operation schedule
P.04220peration start time
P.04230peration end time

To disable: -
Enabled in: MAN, AUTO, TEST, REMOTE START

This warning is always enabled. It activates if the controller detects-aalint clock status, and functions using the clock
are set, such as the weekly test (P.0418 and P.0420) or the operation enabling time (P.0421, P.0422, P.0423). To
deactivate it, yu need to set the clock.

58 ¢ Low generator frequency

Type: Warning
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Category: Load protection

Related parameters:  P.0105Rated frequency
P.0395Low frequency threshold (%)
P.0396Low frequency delay

To disable: P.0396 =0
Enabled in: MAN*, AUTO, TEST, REMOTE START

This protection is only enabled if the controller has been started by the controller (if the command for the fuel solenoid
is activated) and is disabled in the engine start/stop phases. In addition, the generator voltages and frequency must be
within the tolerance range and the load must be change@rt to the generator. Threshold P.0395 is expressed as a
percentage of the generator rated frequency. The protection activates when the generator frequency drops
continuously below threshold P.0395 for time 896.

*INMANA G Aa 2yfté SylLofSR AF¥ GKS D/. oNBF{SNI Aa Oftz2aSR 2N

59 ¢ High generator voltage
Type: Warning
Category: Load/generator protection

Related parameters: P.0101Generator voltages wiring
P.0102Rated voltage of the generator
P.0202Generator measures hysteresis
P.0393High voltage threshold (%)
P.0394High voltage delay
P.0328Enables checks including on the phase voltages

To disable: P.0394 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the controller has been started by the controller (if the command for the fuel solenoid
is activated) and is disabled in the engine start/stop phases. In addition, the generator voltages and frequency must be
within the tolerance range and the load must be changeert to the generator. Threshold P.0393 is expressed as a
percentage of the generator rated voltage. The protection activates when at least one of the generator voltages is
continuously over the threshold P.03&® time P.0394.

60 ¢ High generator frequency
Type: Warning
Category: Load/generator protection

Related parameters: P.0105Nominal frequency
P.0397High frequency threshold (%)
P.0398High frequency delay

To disable: P.0398 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the controller has been started by the controller (if the command for the fuel solenoid
is activated) and is disabled in the engine start/stop phases. In addition, the generator voltages and frequency must be
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within the tolerance range and the load must be changeért to the generator. Threshold P.0397 is expressed as a
percentage of the generator rated frequency. The protection activates when the generator frequency rises continuously

over threshold P.0397f time P.0398.

61 ¢ Lost Excitation
Type: Alarm
Category: Generator protection

Related parameters: P.0321Excitation loss threshold
P.0322Excitation loss delay

To disable: P.0322 =0

Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the controller has been started by the controller (if the command for the fuel solenoid
is activated) and is disabled in the engine start/stop phases. It activates if the reactive power is negative and

continuously exceesl (in absolute value) threshold P.0321 for time P.0322.

NOTE: the protection does not work when the controller measures the mains currents.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

62 ¢ Faulty engine CABUS 0 link
Configurable (Warning/Alarm/Unload/Deactivation)
Category: Generic

Related parameters: P.0700Engine type
P.0703ECU CaBus command level
P.0709Warning for ECU CaBus fault

Enabled in: MAN, AUTO, TEST, REMOTE START

LiQa Syl oft-BUBS isscgnfigiredA(FF.0700 lother than zero). It is activated when the internal CAN controller
switches to BU®FF status because of bus communication errors. Parameter P.0709 is used to select the protection

type (warning, unloadingnterlock).

WSYFN]LY AT Sy3aiaysSQa LINRPGSOGA2ya 2O0SNNARS TFTdzyOiAzy Aa

64 ¢ Fuel pump failure
Type: Warning
Category: Fuel pump protection

Related parameters: P.0404Fuel pump start maximum duration
P.3001Feature of output 1 or equivalent for the other outputs
P.3201Equivalent feature for DITEL outputs

To disable: P.0404 =0
Enabled in: MAN, AUTO, TEST, REMOTE START
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This protection is only enabled if there is an output configured to control the fuel pump (feature DOF. 5082dzS €
LdzYL¥E AY LI NFXYSGSNItdonnm 2N SljdA @t Syd F2NJ 0KS 20§ KSNJ ;
P.0404. It activates the pumpoperatescontinuously for the time set, but the issuance of a warning does not change

the pump's operating mode (it turns off the pump, which restarts as soon as the warning is acknowledged).

65 ¢ Low coolant temperature (from ANALOGUE sensor)
Type: Warning
Category: Generic

Related parameters: P.4025Function of the ANALOGUE input 4 (CT)
P.0353Low coolant temperature threshold
P.0354Low coolant temperature delay
P.0700Low coolant temperature delay

To disable: P.0354 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the controller acquires the measure of the engine coolant temperature. It can acquire
it from its input (JM_04, P.4025 suitably configured) or from ®BAI$ (P.0700 other than zero). It activates if the coolant
temperatureremains continuously below threshold P.0353 for time P.0354 (even with engine shut down).

95 ¢ AdBlue fluid pump failure
Type: Warning
Category: AdBlue fluid pump protection

Related parameters: P.1494Pump maximum activation duration
P.3001Feature of output 1 or equivalent for the other outputs
P.3201Equivalent feature for DITEL outputs

To disable: P.1494 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if there is an output configured to control the AdBlue fluid pump (feature DO&.1037

G! R. £ dzS LdzYLX Ay LI NI YSGSNItdonnm 2NIJ SljdzA @1 £ Syd F2N (K
parameter P.1494. kctivates if the pummperatescontinuously for the time set. The activation of this warning does

not change the pump's operating mode (it turns off the pump, which restarts as soon as the warning is acknowledged).

Remark: ifengineor complete protections override function is enabled, this anomaly becomes a warning.

96 ¢ Magnetic pickup failure
Type: Configurable (warning/unload/deactivation/alarm)
Category: Engine protection

Related parameters: P.0110Number of teeth of the pickip wheel
P.0387Number of teeth of the pickip wheel
P.0388Action for magnetic pickup failure
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To disable: P.0387 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the controller acquires the engine speed with its input dedicated to the magnetic pick
up (P.0110 different from zero).

LG A& FOGAGIGSR AT (GKS O2y(iNRtfSNI RSGSOiGa GKS aSy3aiays
Ydza G LISNBRA&G F2N) 6KS GAYS O2yFAIdzNBR 6AGK t dnoyT O00GKS
protection is configted as warning, unload, deactivation or alarm.

WSYFN]lY AT SyaiaysSoa LINRPGSOGA2ya 2O0SNNARS FdzyOliAzy Aa S

97 ¢ Communication failure with the AVR
Type: Configurable (Warning/Alarm/Unload/Deactivation)
Category: Generic

Related parameters: P.1700Voltage regulator (AVR) type
P.1706Communication timeout with AVR (s)
P.1707Action for communication failure with AVR

To disable: P.1706 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

LiQa Syl 6f SRBUSgbhinéctiok B thé dtBmaticl vbitage regulator is configured (P.1700). It is activated if
the controller does not continuously receive messages from the voltage regulator for time P.1706. With P.1707 the
protection is configred as warning, unload, deactivation or alarm.

WSYFN]LY AT SyaiaySQa LINRPGSOlGA2ya 2O0SNNARS FdzyOiAzy Aa S

98 ¢ Communication failure with the ECU
Type: Configurable (Warning/Alarm/Unload/Deactivation)
Category: Generic

Related parameters: P.0700Engine type
P.07% Action for communication failure with the ECU
P.0709CANBUS fault warning
P.0711Maximum time with no message from the engine

To disable: P.0®7= 0 (not for MTU engines)
Enabled in: MAN, AUTO, TEST, REMOTE START

LiQa Syl o f-BUSiszonfigéred XPTO700 bther than zero). For MTU MDEC engines (value from 140 fo 147 in
parameter P.0700), it is enabled as per specification when the controller does not continuously receive the message
NMT ALIVE PDU for thetdene. For the other types of engines, it is activated if the controller does not continupusly
receive messages from the engine for time P.0711. With F.@7® protection is configured as warning, unload,
deactivation or alarm.

wSYFN]lY AT SyaiaySoa LINRPGSOlGA2ya 2O0SNNARS FdzyOliAzy Aa S
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99 ¢ Minimum engine speed (from measure, only for DRIVE applications)
Type: Alarm

Related parameter?.0110Number of teeth of the Pickp wheel
P.0111Rpm/W ratio
P.0127Rpm/Hz ratio
P.0133Engine rating (@ 50Hz)
P.0305Minimum speed threshold (Piakp/W) (%)
P.0306Minimum speed delay (Piako/W).
P.0700ENngine type

To disable: P.0306=0

Enabled in: MAN, AUTO, TEST, REMOTE START

The protection will be enabled if the controller measures the rotation speed of the engine. The protection is enabled
2yfe gAGK GKS Sy3aAyS NHzyyAy3d ocC! 9] az2fSy2iAR | OGAGI GSR
tolerance”. It is disableduting the starting and stopping phase of the engine.

It activates if the acquired speed measure is lower than threshold P.0305 continuously, for time P.0306. P.0305
threshold is expressed in percentage: this percentage is applied to the rated rotation speed of the engine (P.0133).

Remark: if complete protections override function is enabled, this anomaly becomes a warning.

100¢ Maximum differential current
Type: Alarm
Category: Generic

Related parameters: P.0377Maximum differential current threshold (Aac)
P.0378Maximum current differential delay

To disable: P.0326 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated), the load is changexer to the generator and the controller is configured to be able to measure the
differential current.This protection is disabled in the engine start/arrest phases. It activates if the differential current is
continuously over threshold P.0377 for time P.0378.

105¢ Battery charger failure (from CAIBUS).
Type: Warning
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 11 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START
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This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the batteharger alternator failure status over the CAN BUS.

106 ¢ Maximum reactive power exported (only GC400x)
Type: Failure

Connected parameters P.0379 P.0380

To disable P.0380=0

Enabled in: MAN, AUTO, TEST, REMOTE START

It is enabled only if the engine has been started by the controller (if the command for the fuel elebtmis activated)
and it is disabled in engine stanp and stop phases. It is activated if the reactive power is positive and higher than
thresholdP.0379, consecutively for time P.0380.

A ATTENTIONhis protection is not enabled when the current transformers (CTs) are connected to the loads lines
and when the loads are supplied by the mains or by other generators.

118¢ Maximum speed from CAN BUS
Type: Alarm
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 10 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the overspeed state over the CAN BUS.

132¢ High coolant temperature from CAIBUS
Type: Warning
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 4 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the coolant high temperature state over the CAN BUS.
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134 ¢ Maximum coolant temperature from CABUS
Type: Warning/Alarm
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanrBus anomalies disable mask

To disable: bit 5 of P.704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the coolant maximum temperature state over the CAN BUS.

wWSYFN]LY AT SyaiaySQa LINRPGSOGA2ya 20SNNARS FdzyOiAzy Aa S

135¢ Minimum coolant level from CANBUS.
Type: Warning/Alarm
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 7 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the minimum coolant level state over the CAN BUS

WSYFNLY AT Sy3aiaySoa LINRPGSOlA2ya 20SNNARS FdzyOiliAzy Aa S

136¢ Low coolant level from CAN BUS
Type: Warning
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 6 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the low coolant level state over the CAN BUS.

137¢ Low battery voltage from CAN BUS

Type: Warning
Category: Engine protection
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Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 9 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the low battery voltage state over the CAN BUS.

142 ¢ Minimum oil pressure from CAN BUS
Type: Warning/Alarm
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 1 of P.704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the minimum oil pressure state over the CAN BUS.
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144¢ Low oil pressure from CAN BUS
Type: Warning
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 0 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the low oil pressure state over the CAN BUS.

158¢ High oil temperature from CAN BUS
Type: Warning
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 2 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START
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This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the high oil temperature state over the CAN BUS.

159 ¢ Maximum oil temperature from CAN BUS
Type: Warning/Alarm
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanrBus anomalies disable mask

To disable: bit 3 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the maximum oil temperature state over the CAN BUS.

b2GSY AF Sy3aaySQa LINRGSOGA2yad 2F0SNNARS TFdzyOiAzy Aa Syl

160¢ Water in fuel from CAN BUS
Type: Warning
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 8 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the water in fuel state over the CAN BUS.

198¢ Warningsg Yellow lamp (from CANBUS)
Type: Warning
Category: Engine protection

Related parameters: P.0700Engine type
P.0704CanBus anomalies disable mask

To disable: bit 14 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the active state of its yellow lamp over the CAN BUS.
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199¢ Alarms cumulativeg Red lamp (from CANBUS)
Type: Configurable (Warning/Interlock)
Category: Engine protection
Related parameters: P.0700Engine type

P.0704CanBus anomalies disable mask
To disable: bit 15 of P.0704 on
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is enabled only if the board is connected to the engine via the CAN BUS (P.0700 different from zero). It
is activated when the engine signals the active state of its red lamp over the CAN BUS. Using bit 13 of P.0704 it is possible
to configure the protection as warning or alarm.
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200¢ CANBUS connection 1 (PMCB) failed (only GC400x)
Type: Prealarm

Related parameters: P.0800bus mode PMCB

To disable: -

Enabled in: MAN, AUTO, TEST, REMOTE START

The protection is enabled if the CAWUS is activated (P.0800).

It activates if the internal CAN controller gets to BOSF status due to communication errors on bus.

201 ¢ Address conflict on CAIBUS bus 1 (PMCB) (only GC400x)
Type: Pre-alarm
Related parameters: P.0800bus mode PMCB
P.0452Modbus address (1)
To disable: -
Enabled in: MAN, AUTO, TEST, REMOTE START

The protection is enabled if the CANUS is activated (P.0800). It activates if two or more genset controllers connected
on PMCB have the same address (configured in P.0452).

202¢ Wrong number of generators on CABUS 1 (PMCB) (solo GC400x)
Type: Prealarm
Related parameters: P.0800bus mode PMCB

P.0803number of gensets on buRMCB
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To disable: P.0803 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

The protection activates if the CABUS is activated (P.0800).

It activates if in the bus there are a number of genset controllers (not MC100 or BTB100) different from what indicated
by da P.0803. Note: if in the system are present BTB100 controllers which indicate that the tie is open, the alarm is not
activated.

203¢ Negative sequence
Type: Deactivation
Category: Generic

Related parameters: P.0106Generator rated output
P.0325Negative sequence 12 threshold (%)
P.0326Negative sequence delay

To disable: P.0326 =0
Enabled in: MAN, AUTO, TEST, REMOTE START

This protection is only enabled if the engine has been started by the controller (if the command for the fuel solenoid is
activated) and if the load has been changmeer to the generator. This protection is disabled in the engine start/arrest
phases. It etivates if the current 12 stays continuously over the threshold P.0325 expressed in percentage of the
generator rated output (parameter P.0106) for time P.0326, but only after time P.0216 (oil mask) since engine start has
elapsed.

Remark: if generator or complete protections override function is enabled, this anomaly becomes a warning.

204 ¢ Failed closure of NECB breaker (only GC400x)
Type: Prealarm

Related parameters: P.30010utput functionl or equivalent for other outputs.
P.4001 P.400Eunction and delay of input 1 or equivalent for other inputs

To disable: -
Enabled in: AUTO, TEST, REMOTE START

This anomaly is available from revision 00.40. It is only enabled if the controller commands the NECB breaker for the
grounding of the generator neutral (function DOF.2061 in parameter P.3001 for outpot &quivalent for other

outputs), and if acquires the feedback (function DIF.3005 in parameter P.4001pfdrl or equivalent for other

inputs). It activates if the breaker remains open for the time related to the feedback input, in presence of the closure
command.

205¢ Failed opening of NECB breaker (only GC400x)
Type: Pre-alarm

Related parameters: P.3001Input functionl1 or equivalent for other outputs.
P.4001 P.400Function and delay of input 1 or equivalent for other inputs
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To disable: -
Enabled in: AUTO, TEST, REMOTE START

This anomaly is available from revision 00.40. It is only enabled if the controller commands the NECB breaker for the
grounding of the generator neutral (function DOF.2061 in parameter P.3001 for outbot &quivalent for other

outputs), and if acquires the feedback (function DIF.3005 in parameter P.4001pfdrl or equivalent for other

inputs). It activates if the breaker remains open for the time related to the feedback input, in presence of the opening
command.

206 ¢ Failure to open NECB switch (only GC400x)
Type: Adjustable

Related parameters: P.0381Threshold for active power maximum error
P.0382Delay for active power maximum error

P.0383Action for active power maximum error
To disable: P.0382=0
Enabled in: MAN,AUTO, TEST, REMOTE START

It is enabled only if the genset is running in parallel with other gensets (also during the multipleyimatkonization)

or if the genset is in parallel with the mains. It activates if the difference between the power supplied and the current
power setpant is consecutively higher than the P.0381 threshold for 5 seconds (not adjustable). With parameter P.0383,
you can configure the anomaly as warning, unload, deactivation or shutdown. The anomaly is subject to the override of
the genset protections (andtthe total override).

207 ¢ Maximum time in parallel to the grid switch (only GC400x)
Type: Warning
Related parameters: P.0890Maximum time in parallel with the mains
P.0897Permission for the MCB opening for maximum time in parallel with the mains
To disable: P.0890=0

Enabled in: MAN, AUTO, TEST, REMOTE START

This anomaly activates if the duration of the parallel with the mains has been set to a limit (P.0890 different from zero)
and the parallel has lasted more than the time set. The controller forces the GCB opening and impedes its reclosing until
theoperatdNJ | Ol y26f SR3IS&a (KS I NYyAyaId ¢KAA o NYyAya Oy oS | C
if at the end of the time set, the power has not been switched to the genset yet (because the nominal power of the
genset is not enough to supptlye load): in this case, if the power absorbed by the load decreases, the controller will
automatically close GCB even in case of warning.

In order to maintain the compatibility with the previous version (which at the end of the time set forced the MCB
opening), the P.0897 parameter has been added. It is a bit parameter that allows to select in which conditions the MCB
opening must be alloweth case the time set for the parallel with the mains is exceeded:

M Bit 0: MAN mode.

T Bit1: AUTO mode.
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1 Bit2: TEST mode.
M Bit3: REMOTE START mode.
T .AG TtY Ay OFrasS 2F daabD/ . 2LISYAYy3A FlAf dzNBE @

Note: the parameter is aimed just to allow the operation of old plants in case of a firmware update. In new plants, it
should be left at zero.

252¢ CANBUS (EXBUS) expansion modules missing
Type: Warning
Category: Generic

Related parameters: P.0141Number of DITEL modules
P.0142Number of DITEMP modules
P.0143Number of DIVIT modules
P.0144Number of DANOUT modules

To disable: P.0141=0 P.0142=@ P.0143=G P.0144=0
Enabled in: MAN, AUTO, TEST, REMOTE START

This warning is enabled if a number of modules other than zero has been set (in parameters P.0141, P.0142, P.0143 or
P.0144). It is activated if one or more controllers connected to-BAN (EXBUS) are not available and/or have an
addresses conflict.

253¢ CANBUS (EXBUS) missing measure
Type: Warning

Category: Generic

Related parameters: P.0142Number of DITEMP modules
P.0143Number of DIVIT modules

To disable: P.0142=0( P.0143=0
Enabled in: MAN, AUTO, TEST, REMOTE START

This warning is enabled if a number of ANALOGUE modules other than zero has been set (in parameters P.0142 or
P.0143). It activates if one or more GBNS (EXBUS) measures are not properly configured or in case of faulty sensor.
The relevant page shows tlfieulty channel and module.

254¢ CANBUS (EXBUS) duplicate address
Type: Warning
Category: Generic

Related parameters: P.0141Number of DITEL modules
P.0142Number of DITEMP modules
P.0143Number of DIVIT modules
P.0144Number of DANOUT modules

AN A

mecc alte

Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized 225
[ ]

SMART




GC315 GC400 Technical Manue Controllers ENGLISH
Code:EAAMO04588EN

Rev.28| Date: 10/10/2025 GC315 GC400
To disable: P.0141=0=2P.0142=( P.0143=0 P.0144=0
Enabled in: MAN, AUTO, TEST, REMOTE START

This warning is enabled if a number of modules other than zero has been set (in parameters P.0141, P.0142, P.0143 or
P.0144). It is activated in case of hardware addresses conflict for one or several controllers connectedBidSCAN
(EXBUS).

255- Connection with CANBUS (EXBUS) sensor timed out.
Type: Warning
Category: Generic

Related parameters: P.0142Number of DITEMP modules
P.0143Number of DIVIT modules

To disable: P.0142=0( P.0143=0
Enabled in: MAN, AUTO, TEST, REMOTE START

This warning is enabled if a number of ANALOGUE modules other than zero has been set (in parameters P.0142 or
P.0143). It activates if the ANALOGUE sensor has not been physically connected to the ANALOGUE input of the controller
on CANBUS (EXBUS).

271¢ Direct parallel failed (only GC400x)
Type: Pre-alarm/Failure
Related parameters: P.0802Plant type
P.0854GCB use
P.0852Maximum time forGCB synchronisation
To disable: P.0852= 3200
Enabled in: AUTO, TEST, REMOTE START
The protection is activated only if the plant configurati®0802, P.0854) allows the synchronisation on GCB breaker.

It activates if theGCB breaker does not close within the configured time with P.0852 from the beginning of the
synchronisation. It is a failure anyway: it becomes aglaem only if the breaker is commanded externally (P.0854).

272¢ Reverse parallel failed (solo GC400x)
Type: Pre-alarm/Failure
Related parameters: P.0802Plant type

P.0855MCB use
P.0853Maximum time forMCB synchronisation

To disable: P.0853=0
Enabled in: AUTO, TEST, REMOTE START
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The protection is activated only if the plant configurati®0802, P.0855) allows the synchronisation on MCB breaker.

It activates if theMCB breaker does not close within the configured time with P.0853 from the beginning of the
synchronisation.

273¢ Incoherent parameters (only GC400x)

Type: Pre-alarm/Failure
To disable: -
Enabled in: MAN, AUTO, TEST, REMOTE START

The protection is always enabled.

It activates if the plant configured parameters are not coherent among them and/or the defaults of all parameters have
been reloaded. On pag®.02, by selecting this anomaly, the controller shows a description of the problem. It is nearly
always a prealarm: it is a failure only for the continuative parallel to mains plants, if the interface breaker is not selected.

274¢ Sectioned auto production line (only GC400x)
Type: Deactivation

Related parameters: P.2001Function of address 1 or equivalent for other inputs.
P.2002Delay for input 1 or equivalent for other inputs.

To disable: P.2002 =0
Enabled in: MAN, AUTO, TEST, REMOTE START
The protection is always enabled.

It activates if the input that acquires the external contact (function DIF.4261 in parameter P.2001 or equivalent) remains
active consecutively for the configured time (P.2002 or equivalent). The purpose of this protection is to indicate to the
controllerthat there is an open breaker in the line connecting the generator to the public mains, which, as a matter of

fact, impedes the supply in parallel with the mains.

275¢ Interface device not open (only GC400x)
Type: Failure
Related parameters: P.0802:plant type
P.0900interface device
To disable: -
Enabled in: MAN, AUTO, TEST, REMOTE START

In those plants of parallel with the mains, if the mains lacks during the parallel, the generator/s must be isolated from
the mains by opening a breaker (called interface breaker). It that breaker does not open within 0,5 sec. From the mains
lack, the contoller activates this anomaly. The interface breaker can be both MCB and GCB.
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276¢ Alarm from CANBUS master controller 1 (PMCB) (only GC400x)
Type: Pre-alarm/Failure

Related parameters: P.0800PMCB bus mode
P.0802:plant type

To disable: -
Enabled in: MAN, AUTO, TEST, REMOTE START

This anomaly is forced by a MC100 controller when it needs to signal an anomaly also in genset control boards (the
operator will have to look at the display on MC100 controller to understand the kind of anomaly).

279¢ Bar voltage not coherent (only GC400x)
Type: Pre-alarm/Deactivation

Related parameters: -

To disable: -

Enabled in: MAN, AUTO, TEST, REMOTE START

The controller activates this signallibgfore closing the GOBit finds a discrepancy between the real voltage presence

on the parallel bars and that supposed based on the status of the mains breakers and that of the eventual other genset
controllers connected on the PMCB. The anomaly is activated only if thepevidtage on the bars when it is supposgd

to be. For example, if at least another genset has the GCB closed, there must be voltage on the parallel bars: if the
controller does not detect it, (through thigi-phase otthree-phase sensor o through a contact), it activates the warrjing
after two seconds. The warning is normally a-plarm. It becomes a deactivation (only in automatic modes) aftef 60
seconds if the controller does not need to close the GCB.

10.8.1 305..432- Generic anomalies linked to analogue inputs

Seel0.7.
10.8.2 701...774- Generic anomalies linked to digital inputs

Seel0.6
My Vv Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized 228
mecc alte SMART ;



GC315 GC400 Technical Manue Controllers ENGLISH
Code:EAAMO04588EN

Rev.28| Date: 10/10/2025 GC315 GC400
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GC315 applies full management of the fuel pump, for loading the storage tank into the tank on the machine. The pump
can be managed automatically or manually using the controls on the front panel.

Three functioning modes of the fuel pump are provided:

1 AUTOQ the controller starts/stops the pump depending on the level of the fuel in the tank on board the
machine, with a hysteresis band that prevents continuous starts/arrests.

1 MAN-ON the pump is stopped only when the tank is full. No hysteresis band is managed: as soon as the
tank is no longer full, the pump starts.

1 MAN-OFFEthe pump is always off, even with the tank empty.

The functioning mode can be selected in three different ways:
1 Through the digital inputs configured through the functions:
o DIF.2241.: forces the pump in MANUBEF mode.
o DIF.2242: forces the pump in MANUBN mode.
0 DIF.2243: forces the pump in AUTOMATIC mode.
If at least one of these inputs is active, the pump functioning mode is forced and cannot be changed with the other

methods described below. In case more than one input is active simultaneously, higher priority is assigned to-MANUAL
OFF, followed by MANUWAON and then AUTOMATIC.

¢ .8 OKIFIy3aAy3d tonnnn LI NFYSGSNI 6aFdzSt LidzYLd Y2RSé0 o

1 From pages E.06 (which can be seen only if an output for pump control is configured) it is possible to use
the normal setting procedure (ENTER to initii@eandg to modify and ENTER to confirm) to select the
pump control mode.NOTE: the fuel pump control mode is a normal parameter (P.0400) of the
controller, therefore it can be modified including from the programming windows.

Through the parameter P.0406 you can select which of the following is the pump's power supply:
0 ¢ Generator

1 ¢ parallel bars (only GC400x)

2-Loads

3-Mains

4 - Always powered (power supply is always present).

The controller keeps the pump off if the selected source is not available (maintaining the selected operation mode
though). With the controller in OFF_RESET the pump is always stopped.

The controller is able to operate both with a system for level detection on contacts, and with an ANALOGUE tool.

In order for this feature to be usable, the DOF.1032 cpdeC dzSf LJdzY LJ¥E Ydzad oS aSa Ay 2yS
of the controller or of the DITEL expansion modules.

Another possibility is to configure a digital output to command and interception solenoid on the pump line (DOF.1034
CaCdzSt LlzYL) 42f Sy2AR O2YYIlI YREéEOD D

In BoardPrg4 we have the menu 4.2.1 for pump configuring. Anyway, you can set each individual parameter directly
from the controller.
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Parameter P.0405 configures the delay between the activation of the solenoid command (digital output configured as
DOF.1034 4 CdzSt LldzYL) a2f Sy2AR O2YYIyRé0 FyR (KS LlzYLIcadl NI
CdzSt LidzYLJ O2YYlIYyReé O ®

11.1.1 Use with an ANALOGUE level transducer

To use this function requires:
1 Itis recommended to have an ANALOGUE transducer configured on an ANALOGUE input.
1 Configure the controller to control the pump in accordance with said transducer (parameter P.0401=0).
1 Set at least the thresholds to activate/deactivate the pump (parameters P.0402 and P.0403).
1 If set, also minimum, low and high fuel levels are used (parameters P.0347, P.0345, P.0343).

Warning: if the first two conditions are met, the controller will control the pump no matter what the threshold values
are. In particular, the last condition set thresholds are used even though related operation times are set to zero (for
disabling anomatis). Very important is the thresholds setting which should be ranked by level (from down up), as
follows: minimum, low, start, stop, high. As already explained, the controller operates even if thresholds are not in this
order; all you need is the first tee ones lower than the last two ones (within each of the two groups they can be
swapped, but it is not recommended).

11.1.2 To use this function requires:

To use this function requires:
1 Make sure you have a contact level transducer.
1 Configure the controller to control the pump in accordance with said transducer (parameter P.0401=1).
1 Connect at least the pump start/stop contacts respectively to two configurable inputs of the controller.
91 If connected, the minimum, low and high fuel level contacts are also used.

Warning: if the first two conditions are met, the controller will control the pump no matter what the connected contacts
are. In particular, the contacts related to the last connection are used even though relevant operation times are set to
zero (for disaling anomalies). So, please pay attention to configuration. Last, contacts must match the following
pattern:

1 Minimum level contact (input with feature DIF.4211): closed if the level is below the minimum level
threshold.

1 Low level contact (input with feature DIF.4212): closed if the level is below th&el@bithreshold.

9 Startup contact (input with feature DIF.3301) closed if the level is below the pumpgtatttireshold.
1 Stop contact (input with feature DIF.3302) closed if the level is below the pump stop threshold.
91 High level contact (input with feature DIF.4213): closed if the lewmldésthe pump stop threshold.

11.1.3 Level evaluation

The controller assigns the actual fuel level by calculating in the order all the following evaluations:
T LT GKS 89St Aa t26SN) 0KIFIy GKS LlzyL) adl NI G§KNB&AK:
1 ffalowf S@St G(GKNBakz2fR SErAadaz FyR GKS fS0gSt ra 26
position.

1 If a minimum level threshold exists, and the level is lower than the threshold, the controller assigns the
GYAYAYdzYe LIRaAGAZY O

f LF GKS tS@Stf Aa KAIKSNI GKIyYy (GKS aid2L) GKNBakKz2f R I

1 If amaximum level threshold exists, and the level is higher than the threshold, the controller assigns the
GYFEAYdzYE LRAAGAZY D

1 LF y2yS 2F (KS LINBOA2dza O2yRAGAZ2Y A& YSG:zZ GKS 02\
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11.1.4 Automatic pump control

Referring to the position evaluated in the previous paragraph, the pump:
T 'OGAQGIGSEa AT (GKS tS@St Aa aadGlNIeézX aft26é 2N aYAY )
T 58SF0GAGIGSa AT GKS tS@St Aa aadz2L¥ 2N aYFEAYdzYé @
f wSillFAya GKS | Oldzrtf O2YYFYR AF Ay aKealiSNBaraéod
11.1.5 Manual pump control

Pump can be activated and deactivated according to operator needs. However, the controller prevents the start if the
f S@St 0aSS LINBGA2dza LI NI} AN LIKAO Aada aad2L¥ 2N aYlF EAYdzye

11.1.6 Protections

Moreover, you can set the maximum fuel pump activation time with parameter P.0404. This parameter should be used
to set the time needed for the pump to fill the equipment tank, in the worst conditions: empty tank and engine started
at maximum power. If thgump remains operational (either manually or automatically) for more then said time, the
controller stops it (without changing the control mode), and issues warning W064: probable pump failure or pump not
sucking from the storage tank. As soon as themalaracknowledged by the operator, the pump restarts.

In many cases you need to be able to block the pump (with a signal on the display) due to certain situations of the
system, such as when the storage tank is empty. In these case you need to:

f Configure a digital input of the controller with feature DIF.4@54 CdzSf LJdzY L) &6 Ny Ay 3£ ¢
P.2001 or equivalents).

1 Associate a delay to that input (in parameter P.2002 or in the equivalent parameters).
§ /2y FA3IdzNBE + YSaalr3asS F2N GKS fFNY o6Ay LI NI YSGESN
9at ¢, ¢

If the input remains active for the time configured, the controller issues a warning (the text of which will be the one
configured) and stops the pump (without changing its operating mode).

1129y AAYS [/ 22t yi LINBKSF GAY 3

The controller can monitor the engine cooling temperature in order to activate a heating device in case of very
temperature.

To use this feature, first you need to configure one of the outputs with code DOFc1@312 2 f | yi LINBK S (A
output will be used to control the heating system. GC315 must measure the coolant temperature by means of its own
ANALOGUE input or via GBNS.

Parameters P.0355 and P.0356 are used to configure the operation thresholds:

1 P.0355: temperaturédelow which the heating system must activate.

1 P.0356: temperature above which the one the heating system must deactivate.
The threshold P.0356 must be set to a value higher than P.0355: the two thresholds guarantee a hysteresis in order to
avoid continue turn the heating system on/off due to minimum temperature shifts. The heating activates if the

temperature drops below théhreshold P.0355 for at least one second,; it turns off when the temperature rises above
the threshold P.0356 for at least one second.

11.3[ 2F Ra LINRPUSOUOA2Y FNRY YIAya oNBF1SN F

Usually, in the case mains is present, the controller releases loads chamgedn it. If for any reasons the breaker
closing the loads on mains does not work, loads will remain not connected. Using this feature, you can make sure that,
in the situationdescribed, the controller starts the engine and changeer the loads to the generator.

To use this function requires:
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1 At least one of the configurable inputs of the controller should check that the loads are really closed on
the mains, assigning the feature DIF.3@22a | Ay da / ANXDdzA G o NBI {1 SNJ adl (dzaé
parameter P.2001 or its correspondent fihe specific input.

1 The time associated with this input (P.2002 o correspondent) must be other than zero.
1 Two operation modes available for enabling delivery after failed MCB closure:

1. P.0221 =0 does not enable the output due to failed MCB closure

In these cases, if the unit is controlling mains loads closing, but acquires an MCB open status

(continuously for the time associated to the input), it will perform the following:

f
f

GCB open

With engine shut off, it makes an attempt to close the MCB; if the engine is already running
because the genset was already delivering power, it starts a sequence of three attempts for

MCB closing (in one

of the auto modes)

It activates the warningvi3d a/ . y2i Of 24 SR¢
The engine does not start or it is being stopped if already running and the load remains in black

out

2. P.0221 =1 Enables output due to MCB failed closure with blagkon loads

In these cases, if the unit is controlling mains loads closing, but acquires an MCB open status

(continuously for the time associated to the input), it will perform the following:

f
f
f

= =4 =4

il

It activates the warningv272d al Aya NBOSNES a8y OKNBYATFiAzy T

GCB open

If the engine is shut off, it makes an attempt to close the MCB; if the engine is already running,

it starts a sequence of three attempts for MCB closing (in one of the auto modes)

It activates the warningvi3d a/ . y 24 Of 2aSR¢
It starts the engine if it is shut off, or it keeps the genset operating, if already running.
It closes the GCB by powering again the load through the genset.

b2 FdzZNIKSNI FGGSYLIWG F2NJ a/. Of2aiay3

Now loads will no longer be automatically chang®ear on mains. To do that, you need to:
1 Put the controller in MAN mode.
1 Changeover manually loads on mains.
1 Put the controller back in AUTO mode.

Ad YIRS dz

After these operations are completed, the warning W013 will be immediately disabled and a stop cycle with cooling will
be started. Nevertheless, if the mains breaker does not close again, warning will be again activated, the cooling cycle
will be interrupted and loads will be again changeder on genset.

Usually, this function is not enabled with the key switched to MAN, and it is disabled if the inhibit input is active.

The warning is activated only if mains is present: this because the breaker is powered by the mains so that, when the
mains fails, the status signal will not activate even with the breaker closed.

GKNBakKz2f Ra

CKA& TdzyOlAzy Ydzad
Gt b NI ff St

114 2 R

Tdzy OliA2ya

y 2

0S YAaYlIGOKSR gAlK
Ky RO

22160

This function allows to monitor the trend of the active power in order to diagnose:

1 Alow load condition

1 A high load condition, to disconnect, in case, a part of the loads.

iKS
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It is necessary to choose a priori the condition to be monitored (using the P.0481 parameter: set it to zero to select the
low power monitoring, set it to 1 to select the higltower monitoring).

G 26 LI2GSNE Aa aStSOGSR o0& RSTFlLdzZ G odzi 6AGK | m: NBI O
In some cases, you need to be able to disable the feature with it is of no use. In these cases, you need to configure a

digital input with feature DIF.2708G 9y 6t S GKS f 21 RAy3 GKNBaKz2f Raé¢ Ay LI NI
inputalready exi$ 8 3 G KS FSFGdz2NE A& SylofSR 2yfteée ¢gKSy AdG Aa al Of

11.4.1 Low load

The purpose of this function is to diagnose a low power condition (low load) and communicating the problem through
one of the controller's digital outputs (with more gensets in parallel this output could be used to deactivate some of the
gensets). To assiate an output to this function, the code DOF.31% [ 2 R G KNBaK2f R&d¢ Ydzad o
parameter P.3001 (or the corresponding parameter for the other outputs). If no output is configured in this way, the
function will not work.

The controller watches the total active power delivered by the generator, comparing it to two thresholds (which set,
therefore, a hysteresis band): the output is activated (therefore signalling the low power condition) if the power stays
below the lower thieshold for the set time. In the same way, the output is disabled if the power rises above the upper
threshold for the set time. These thresholds and delays are set with following parameters:

P.0483: lower threshold (percentage of the rated power P.0125).
P.0484: delay associated to the lower threshold (in seconds).
P.0485: higher threshold (percentage of the rated power P.0125).
1 P.0486: delay associated to the higher threshold (in seconds).

=A =4 =4

If the thresholds P.0483 and P.0485 are set to zero or are not congruent, the function will be disabled.

From the moment the contact of DIF.2708 9y 6 f S f 2 R GKNBakKz2f Raé¢ O6ATFT | yeuv Aa
which is configured with parameter P.0482), during which the output is maintained low regardless of the power. This
time allows the sytem to stabilize before starting to watch powers.

11.4.2 High load

Purpose of this function is to diagnose a hgwer status (high load) to disconnect part of the less important loads.
Everything we said in the previous paragraph applies, though taking into account that the output is activated if the
power exceeds thrdwld P.0485 and deactivated when the power drops below threshold P.0483.

The output is activated in a maximum power condition, and can directly be used as control for disconnecting loads.
Ensure to pay attention to the thresholds: when a part of the loads is disconnected, the power will decrease. If the lower
threshold is too Igh, the output will be disabled, and this could cause the load to be reconnected, with a pendulum
effect.

115! f GSNYFGAGS LI NI} YSGSNE O2yFAIdzNI GA2Y

You can use certain properly configured digital inputs to change the configuration of the system without changing the
programming parameters. In fact, the controller manages internally four groups of alternative parameters that can be
G 02 LA SR¢ thngparariefers anlds st (through a dedicated digital input).

Alternative configurations can be programmed only using the BoardPrg4.
You cannot program or modify the configurations from the controller.

The parameters present in each alternative group are the following:
1 P.0101Generator voltages wiring
1 P.0102: Generator nominal voltage
1 P.0103: Generator VT primary voltage

AN A
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P.0104: Generator VT secondary voltage.
P.0105: Generator nominal frequency.
P.0106: Generator nominal power (kVA).
P.0107: CT primary for generator/load.
P.0108: CT primary for auxiliary current.
P.0109: Transformer type for auxiliary current.
P.0116: Mains nominal voltage

P.0117: Mains VT primary voltage.

P.0118: Mains VT secondary voltage.
P.0119Mains voltages wiring

P.0124: Connection of CT

P.0125: Engine nominal power (kW).

P.0126: Use of mains/bars voltage (only GC400x).
P.0130: Auxiliary current connection

P.0131: Auxiliary current use

P.0133: Nominal engine speed (primary).
P.0134: Nominal engine speed (secondary).
P.0135: Secondary CT or toroid for auxiliary current.
P.0139: CT secondary for generator/load.
P.1604: Frequency Setpoint (only GC400x).
P.1605: Voltage Setpoint (only GC400x).
P.0713: Speed at 0% command.

P.0714: Speed at 100% command.

P.1703: Voltage corresponding to 0%.
P.1704: Voltage corresponding to 100%.
P.1708: Rated voltage for AVR.

=A =4 =4 4 4 4 -4 -4 A A - -f -a - - A oa oA A oA e o

=

It is possible to change the configuration by means the following input digital functions:

f DIF2151c a { St SOG O2y T A 3 dzNapit betgmesiaétide", pakaBigiers (oK dternative
configuration set 1 are copied in the working configuration.

f DIF2152¢ a { St SOG O2y T A 3 dzNdpit betgmestattide", pakaBigters (oK dhernative
configuration set 2 are copied in the working configuration.

f DIF2153c a { St SOG 02y T A 3 dzNapit betgmesdattide", pakaBgiers (oK dlternative
configuration set 3 are copied in the working configuration.

f DIF2154c a { St SOG O2y T A 3 dzNdpit betgmestiattide", pakaBigters (oK diternative
configuration set 4 are copied in the working configuration.

Caution: when an alternative configuration is copied in the operating parameters, the previous values of the
operating parameters are losfThe only way to restore them is to have them stored in another alternative configuration
and recall it.

This function is usually used with multipteltage and/or multiplefrequency panels: wiring the cams of a selector to
the panel on the inputs of the controller, you can manually switch voltages and frequency without having to use the
parameters of the camoller.

NOTE: parameter change occurs only wihgine shutoff and with the controller inOFF_RESHTode.
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Among the various parameters used in the alternative configurations, there is also the engine speed. For seme CAN
BUS engines (such as the Volvo engines), the engine speed can be controlled directly from the GC315, by means of the
P.0701 parameter (and cerquently it can be done using the alternative configurations). Ref¢4]ttor gear shift,

because the operation is more complex.

1169 Wt TFdzy Ol A2y

Notes: GC315 is unable to directly track EJP information from the mains. To use this function an external detector
must be used. This detector must provide two output signals coherent with said function.

The EJP function allows to start the engine and warm it before mains failure, so when it will happen, loads can be
immediately changegver on genset, reducing to the minimum the time the loads remain unsupplied.

The system is based on two signals, available through the mains provider:
A. A signal activated well in advance with respect to the mains failure (e.g., approx. 30 mins).
B. A signal activated just before mains failure.

We want to start the engine in (a settable) advance in relation to signal B; however, the load must be taken only when
B is active. The controller can perform this operation following the steps below:

1 A and B signals must remain active until mains reactivates.
1 Both signals must be connected to relays with exchanging contacts.
1 The time between A and B signals activation must be known.

To use this function the controller has to be configured in the following way:
f Configure a digital input with feature DIF.270xrwS Y2 (S adGl NI NXBIljdzSaidé o6Ay |
equivalents for the other inputs). In addition, this input requires configuring the enginegpedtelay (in
seconds, in the parameter P.2002 or equivéiesince A activates. If, for example, we want to warm the
engine for five minutes and the A signal will activate 30 minutes before B, it will require to set 1500
seconds, i.e., 25 minutes (it is possible to set delays up to 4000 seconds, i.e., 66 yninutes

f Configure a second digital input with feature DIF.2G@2[ 2 RAY 3 AYKAOAGAZ2Y 0 O6AY I
equivalents).

Then connect the NO contact of signal A to first configured input and the cdd@at signal B to second inpudOTE:

G§KS FSIF{Gdz2NB d[2FRAY3I AYyKAOAGAR2YE o0t201a GKS f2IR 02yyS
other reasons. To prevent this problem, use a logic that prevents the activation of this feature if the generator was
notstartedwithi KS dw9ah¢9 {¢! weé FSIF{GdzNBo

When both signals are inactive, the controller does not receive the remote start request and remains at rest in AUTO
mode. The "Inhibition of supply" contact is skipped.

When signal A activates, both controller inputs will be active. The controller will not immediately shift to REMOTE START
mode, but will do only after the time set in P.2002 (or equivalents) is elapsed. So, also in this phase the-OMENGE
INHIBITION iskipped. In this phase, window S.01 shows the remaining time to-gpart

After the time since activation of signal A, the controller shifts to REMOTE START mode and performs the engine start.
Ldzi Ay GKAA LEKDISNZE SIKBSYWO KRGS 6t Ay3ae AyLldzi Aa y2 t2y3
contact NC), it pgvents the loads changever on generator.

2 KSy araylrt . CIAINI (1585SjzdzSIyKEES GR AKE Yo SA y 3¢ Ay Lzl -oReéB + O A O
on generator.

When the mains is on, both signals A and B deactivate. Therefore, the controller reverts to AUTO mode, due to mains
on, performs the engine stop (with cooling cycle).
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11.7al AYyiSy Il yOS

The controller can automatically inform the operator about programmed maintenance, by means of two engine working
hours and days counters.

11.7.1 Counter for the hours left to maintenance 1

This function is configurable with parameters P.0424 and P.0425. With P.0424, it is possible to set extra operation hours
for maintenance service. Instead, P.0425 is used to configure what type of warning should be issued at expiry: a warning,
an unloadingor an interlock (the anomaly code is A0O39 or D039 or W039).

The function is enabled if the parameter P.0424 contains a value other than zero. The count starts in the moment this
parameter is set. When the time configured has elapsed, the controller stores the status of the service request in the
non-volatile memory In this way, also powering the controller off, signalling is not lost and cannot be reset. If an alarm
has been selected withy P.0425, then the generator cannot be used again. This function allows to manage rental
O2y GNY Ola aoé& K2dzNJ ydzYo SNE @

To cancel the maintenance request (and the relevant signal) requires setting again the parameter P.0424: to disable the
function, set the parameter to zero; to set the next maintenance after the same period as the previous one, simply
confirm the existingparameter; or set a new interval.

Note that, in order to modify these parameters, an installer level password is required.

11.7.2 Counter for the hours left to maintenance 2

This function is configurable with parameters P.0436 and P.0437. With P.0436, it is possible to set extra operation hours
for maintenance service. Instead, P.0437 is used to configure what type of warning should be issued at expiry: a warning,
an unloadingor an interlock (the anomaly code is A040 or D040 or W040).

The function is enabled if the parameter P.0436 contains a value other than zero. The count starts in the moment this
parameter is set. When the time configured has elapsed, the controller stores the status of the service request in the
non-volatile memory In this way, also powering the controller off, signalling is not lost and cannot be reset. If an alarm
has been selected withy P.0437, then the generator cannot be used again. This function allows to manage rental
O2y (N} OG&a dao6é& K2dzNJ ydzYo SNE @

To cancel the maintenance request (and the relevant signal) requires setting again the parameter P.0436: to disable the
function, set the parameter to zero; to set the next maintenance after the same period as the previous one, simply
confirm the existingparameter; or set a new interval.

Note that, in order to modify these parameters, an installer level password is required.

11.7.3 Counter for the days left to maintenance

This function is configurable with parameters P.0438, which set how many days left to the required maintenance
(independently from the engine operation). The expiry date will be reminded with a warning, (the anomaly code is
WO050).

The function is enabled if the parameter P.0438 contains a value other than zero. The count starts in the moment this
parameter is set. When the date configured expires, exceeding 8:00 of the set dagrogammable fixed hour), the
controller stores thestatus of the service request in the naolatile memory. In this way, also powering the controller

off, signalling is not lost and cannot be reset.

To cancel the maintenance request (and the related signalling), it is required to set the parameter P.0438 again: to
disable the function, set the parameter to zero; to set the next maintenance after the same period as the previous one,
simply confirm theexisting parameter; or set a new interval.

Note that, in order to modify these parameters, an installer level password is required.
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11.8/ 2 dzy' (i S NA

The controller manages internally the following counters:

1. Partial active power meter (kWh) (resettable), with power measured when the loads are connected to the
generator; it measures only the supplied power and does not measure in case of power reverse.

2. Total active power meter (kWh), with power measured when the loads are connected to the generator;
it measures only the supplied power and does not measure in case of power reverse.

3. Partial reactive power meter (kvarh) (resettable), with power measured when the loads are connected to
the generator: it measures the absolute value.

4. Total reactive power meter (kvarh), with power measured when the loads are connected to the generator:
it measures the absolute value.

5. Partial active power meter (kWh) (resettable), with power measured when the loads are connected to the
mains(only if the CTS are mounted on the loads).

6. Total active power meter (kWh), with power measured when the loads are connected to the (@ains
if the CTS are mounted on the loads).

7. Partial reactive power meter (kvarh) (resettable), with power measured when the loads are connected to
the mains(only if the CTS are mounted on the load#)measures the absolute value.

8. Total reactive power meter (kvarh), with power measured when the loads are connected to the mains
(only if the CTS are mounted on the load&)measures the absolute value.

9. Engine starts counter (resettable to zero).

10. Partial engine running hours counter (resettable to zero).

11. Counter for the total engine running hours left to maintenance 1.

12. Counter for the total engine running hours left to maintenance 2.

13. Load working time with GCB closed (hours) counter (resettable to zero)

14. Partial engine running hours counter (resettable to zero) with engine protections OVVERRIDE active.
15. Controller total power supply time (hours) counter

16. Total counter of the controller supplying hours

Almost all these counters and meters are displayed on the controller's front panel (only the total supply time counter is
not displayed). However, all can be read via the serial port (with the Modbus protocol). Some of these counters can be
resetbythe oS N} 02NJ F2ff26Ay 3 |+ LINRPLISNI LIN2POSRdAzZNBX 2N @Al {(KS
G2 TSNRéod ! ff GKSaS-vobhdedmeidyierefordBheyisto@ $hiir valyes diso whenythe
controller is powered off. Nowolaile memories have limited life cycles, therefore reducing memory writing to
minimum is required. Therefore, a counter may not be immediately saved as its value changes; consequently, before
powering the controller off, ensure to know when and how the cieus were saved.

Counters are saved (all together and in the same time) in the following conditions:
1 Immediately after each engine start (with engine running, not after each start attempt).

1 Immediately after each engine stop (when controller acknowledges the engine stopped status, not when
stop is requested).

1 After each engine running hours counter increase (total, also if the engine has been started for instance
six times for ten minutes each time).

1 After each total engine running hours counter increase (total, also if the engine has been started for
instance six times for ten minutes each time).

1 Each time the load engine working hours counter is increased (total, also if the engine has been started
for instance six times for ten minutes each time).

1 Each time the working hours counter with engine protections OVVERRIDE active is increased (total, also
if the engine has been started for instance six times for ten minutes each time).
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1 Every time the controller is set to OFF_RESET.
1 For each hour the controller is powered.

1 When parameter P.0424 is changed (maintenance interval 1) and the parameter P.0436 is changed
(maintenance interval 2).

Furthermore, counters are saved when they are reset to zero (individually or globally) via front panel or serial port. Note
that some counters have a decimal part (for example the minatamters associated to howunters), which is also
saved in a notvolatile memory. Powering off the controller in an uncontrolled way can cause the loss of the decimal
part. It is enough to switch the controller to GRESET to force data saving, before switching off the power.

11.8.1 Counters reset

The resetting procedure is common for all the counters, but it only applies to some of them, based on the page displayed
on the multifunctional display. See in paragrahb.4.3the description of the display page that contains the counter to
be reset to zero.

11.9/ £ 2 O

The controller is provided with a standard hardware clock. It is shown in detail in the page S.03. It can be set through
the programming menu 4.7.4 Date/Time or the serial port, and is used for many functions:

9 History logs recordings
1 Engine TEST staup weekly planning.
1 Weekly planning of time intervals in which the genset can start automatically.

The clock is equipped with rechargeable buffer battery and is able to stay up to date for several months, even if the
controller remains unpowered. If the controller is not used (unpowered) for a long time, even if the clock reactivates
immediately as sooas it is powered, it needs a few hours to ensure full recharge of the internal battery.

11.9.1 Automatic update of the clock

In case the controller is equipped with an Ethernet connection, the controller clock can be automatically updated
through the connection towards a NTP server (seepai7.4) ® ¢ KS O2y G NR f t SNJ NBrabdifled SNE
RFEGS FYR GAYSE Ay GKS RIGE t233 2yte AT GKS RAFFSNBYOS
one minute.

Server NTP

The NTP server (queried by the controller every 5 minutes) returns back to the controller the date and the time of the
NBEFSNBYOS GAYS T2yS 62NIGKS /!¢ GAYS &/ 22NRAYIFIGSR ! YA D¢
itself with the inernal dater keeping its own time zone and the eventual daylight saving. To this purpose, the following
parameters are available:
1 P.0409Legal time:
o am2¢é¢ b20id OdzNNByld RIFIe@fAIKG al @ay3d of Sk@Sa GKS |
o anm Sa¢ [/ dINNByid RFEetAIKEG alr@Aay3a 6A0G | RRa 2yS K2
0 a# dzi2YlFIGAO o62yte& 9dzNRPLISOEY Fdzi2YFGAOFEt& OFft O
only valid for Europe as since 2002 it has been unified (it activates at 01:00 of the last Sunday of
March and deactivates at 01:00 of the last Sunda@ciober.
0 a6 dzi2Yl GAO O6GAL OFfSYRINLEY GKS I OUGABF GdA2YKR!
by calendars 15 and 16.
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1 P.0408: Daylight save time offset (1=15 min.; 4=1 hour).The setting langgfrom 0 to 48 and allow to
managethe offset in minutes to be added or subtracted from the current time in the case of daylight
saving time or standard timewv{th a quart of hour resolution

1 P.0410:Time Zong1=15 min.; 4=1 hour).The setting limits are fre47 to + 48 and allow to manage all
the earth time zone with a quart of hour resolution.

11.9.2 Engine TEST stamp weekly planning.

The engine TEST starp is planned on a weekly basis. Thus, it is possible to select in which days the engine must be
started for TEST.

AWARNINGPeriodicaI test startup is not linked to manual or auto engine starts.

l.e., the engine may have been used just few minutes before but test will anyway start at due time. In addition to the
dates, it is also possible to select a start time and duration. This time interval is common to all the days selected.

The parameters related to this function are the following:

1 P.0418: allows to specify in which days of week the engine TEST will be performed. Kciandidpitrable
parameter; each bit of the parameter corresponds to a day of the week. The value for the parameter is
GKS adzy 2F (KS & @I ftahi ielatddroShe Bads yduyére intkréstedi. t f 2 g A y 3

Bit | Hexadecimal value Day

1 (o1 Sunday

2 |02 Monday

3 |04 Tuesday

4 |08 Wednesday|
5 |10 Thursday

6 |20 Friday

7 140 Saturday

For example, if you want to perform the TEST only on Monday and Thursday, you must set 18 (16+2).
1 P.0419: allows to set start time for the TEST (Hours and minutes).
1 P.0420: allows to configure the TEST duration (in minutes).

P.0420 sets the duration instead of an end test time. This is due to the same parameter being also used for TEST
activated by an SMS command.

11.9.3 Weekly scheduling of engine operating time intervals.

In some applications, it is useful to inhibit the automatic intervention of the engine for mains failure in hours or days
where the mains is not used. For example, if a factory is closed on Sunday, the engine should never start in this day for
mains fault(because it consumes unnecessary fuel). With this function you can select in which days and in which time
intervals the genset can start automatically. The planning is made on a weekly basis: therefore, it is possible to plan in
which days the generator nsti operate. Besides days, it is possible to set a single auto operation enable time slot
common to all selected days.

The parameters related to this function are the following:

1 P.0421: allows to specify in which days of week the engine can start automatically. Ittoaflgurable
parameter; each bit of the parameter corresponds to a day of the week. The value to be set for the
parameter is the sum of the value fields in tlelowing table related to the days needed.
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Bit | Hexadecimal value Day
1 (o1 Sunday
2 |02 Monday
3 |04 Tuesday
4 |08 Wednesday
5 |10 Thursday
6 |20 Friday
7 |40 Saturday

1 P.0422: allows to configure the start of the time interval during which the engine can start automatically
(in hours and minutes).

1 P.0423: allows to configure the end of the time interval during which the engine can start automatically
(in hours and minutes).

Usually, P.0422 will be set to a value lower than P.0423. On the contrary, if it contains a higher value, the controller
infers that the time interval is set across midnight: in this case, the time set with P.0422 refers to the days selected with
P.0421, while the time set with P.0423 refers to the following days.

For example, in case an automatic genset start is required only Monday through Friday, between 08:00 and 18:00, you
must set:

P.0421 = 62 (2+4+8+16+32)

P.0422 = 08:00

P.0423 = 18:00

11.9.4 Weekly planning of intervention forcing.

The planning of intervention forcing is performed weekly. That is, it is possible to indicate on which days of the week
the generator has to intervene, even if the status of the system doesn't require the intervention. Besides the days, it is
possible tospecify from what time to what time the intervention has to be forced. This time interval is common to all
the days selected.

The parameters related to this function are the following:

1 P.0426: it allows specifying on which days of the week the intervention of the generator has to be forced.
It is a bitconfigurable parameter; each bit of the parameter corresponds to a day of the week. The value
to be set for the parameter is the sum dfe value fields in the following table related to the days needed.

Bit | Hexadecimal value Day

1 |01 Sunday

2 |02 Monday

3 |04 Tuesday

4 |08 Wednesday
5 |10 Thursday

6 |20 Friday

7 |40 Saturday

For example, to configure the forcing of the intervention only on Monday and Thursday, it is necessary to set 12 (10+02).
1 P.0427: it allows setting the starting time of the forcing (in hours and minutes).
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1 P.0428: it allows setting the ending time of the forcing (in hours and minutes).

11.9.5

Configurable calendars

The controller provides 16 calendars fully configurable. They allow to select days andldimeinside which the
controller activates an internal bit. This bit could then be used by AND/OR logics to activate a digital output or to create

more complex Igics. All calendars are identical: calendars 15 and 16, however, can be used for the
FOGAGIGA2YKRSFOUGADIGAZY 27

91 OK OFf SyRI NI OFy

Select months

™ January
I February
I~ March

I~ April

I~ May

I~ June

™ July

™ August

™ September
™ October
I~ MNovember
™ December

Select months

I~ January
I~ February
I~ March

™ Apri

I May

™ June

™ Juby

I August

I~ September
™ October
I~ November
™ December

' A AY 3

Select the type
& Monthly

of calendar

" Weekly

Select the days of the month

12 3 456 7
8 9 10 11 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28

29 30 31

Start time: [po:-00
End time: |go-00

Select the type of calendar

" Monthly

Select days of

™ Sunday

I Monday

™ Tuesday

™ Wednesday
I Thursday
I Friday

I~ Saturday

the week

Start time: |00:00
End time: [po-00

.2 NRt NHn

Select occurrences

[~ First
I Second
™ Third
[ Fourth
I Last

a2FG6F NBZ Al

0S AYRAQGARMZ &

Aa

GKS RI&fA3IKIG

@S NB

Sl ae

al @s

G2

GAYS

OAT

GY2Yy G KE 2

asSt Soid

parameters of the controller, you must act on the parameter P.1900. It isfeeldtparameter; one bit is provided for

each calendar:

BIT| Value | Hexadecimal| Calendar
0 1 0001 Calendar 1
1 2 0002 Calendar 2
2 4 0004 Calendar 3
3 8 0008 Calendar 4
4 16 0010 Calendar 5
5 32 0020 Calendar 6
6 64 0040 Calendar 7
7 128 0080 Calendar 8
8 256 0100 Calendar 9
9 512 0200 Calendar 10
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10 | 1024 | 0400 Calendar 11
11 | 2048 | 0800 Calendar 12
12 | 4096 | 1000 Calendar 13
13 | 8192 | 2000 Calendar 14
14 | 16384 | 4000 Calendar 15
15 | 32768 | 8000 Calendar 16

¢K§ LI N} YSGSNI Ydzad o6S aSié oAGK GKS adzy 2F 0 d
KSEFRSOAYLIE y20FldA2y0d Ly FLOGZ I oAlG asSid G2 amé a&as
Both calendar types allow to select in which months the controller activates the internal bit (at least one month must

be selected, it is even possible to select all months). Using the parameters of the controller, this selection is done by
means parameteP.1901 (for the calendar 1 or equivalent for other calendars). This is alséieldbparameter:

BIT| Value Hexadecimal| Month

0 1 0001 January

1 2 0002 February
2 |4 0004 March

3 |8 0008 April

4 16 0010 May

5 32 0020 June

6 64 0040 July

7 128 0080 August

8 256 0100 September
9 512 0200 October
10 | 1024 0400 November
11 | 2048 0800 December

The parameter must be set with the sum of the values of the required months (in hexadecimal notation).

C2N) ayz2yikKkteég OIFfSYyRINATZ Aa (KSy LkraarofsS (2 &asStSoOi (K
one day must be selected, it is even possible to select all days). Using the parameters of the controller, this selection is
done bymeans parameter P.1902 (for the calendar 1 or equivalent for other calendars). This is afsel@ bétrameter:

BIT| Value Hexadecimal| Day of
month

0 1 00000001 1

1 2 00000002 2

2 4 00000004 3

3 8 00000008 4

4 16 00000010 5

5 32 00000020 6
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6 64 00000040 7

7 128 00000080 8

8 256 00000100 9

9 512 00000200 10
10 | 1024 00000400 11
11 | 2048 00000800 12
12 | 4096 00001000 13
13 | 8192 00002000 14
14 | 16384 00004000 15
15 | 32768 00008000 16
16 | 65536 000100000 | 17
17 | 131072 00020000 18
18 | 262144 00040000 19
19 | 524288 00080000 20
20 | 1048576 00100000 21
21 | 2097152 00200000 22
22 | 4194304 00400000 23
23 | 8388608 00800000 24
24 | 16777216 01000000 25
25 | 33554432 02000000 26
26 | 67108864 04000000 27
27 | 134217728 08000000 28
28 | 268435456 10000000 29
29 | 536870912 20000000 30
30 | 1073741824 | 40000000 31

The parameter must be set with the sum of the values of the required days (in hexadecimal notation).

C2N) agSS|ftes

Ot SyRIFNBRS A& GKSy

Ll2aaAroft S

asSt Soi

day must be selected, it is even possible to select all days). Using the parameters of the controller, this selection is done
by means parameter P.1902 (for the calendar 1 or equivalent for other calendars). This is aldeeld pparameter:

BIT | Value Hexadecimal | Day of week

16 | 65536 00010000 Sunday

17 | 131072 00020000 Monday

18 | 262144 00040000 Tuesday

19 | 524288 00080000 Wednesday

20 | 1048576 00100000 Thursday
My A Mecc Alte S.p.A. - Full or partial reproduction prohibited, if not authorized 243
mecc alte SMART ;



GC315 GC400 Technical Manue Controllers ENGLISH
Code:EAAMO04588EN

Rev.28| Date: 10/10/2025 GC315 GC400

21 | 2097152 00200000 Friday
22 | 4194304 00400000 Saturday

The parameter must be set with the sum of the values of the required days (in hexadecimal notation).

{ St SOGAYy3T + RI& 2F GKS 6881 o6{dzyRI& ¥F2NJ SEFYLX S0 Al A:
or only some of them. Using the parameters of the controller, this selection is done by means parameter P.1902 (for
the calendar 1 oequivalent for other calendars). This is also &fieid parameter:

BIT | Value | Hexadecimal | Occurrence

0 1 00000001 First occurrence

1 2 00000002 Second occurrence
2 4 00000004 Third occurrence

3 8 00000008 Forth occurrence

4 16 00000010 Last occurrence

The parameter must be set with the sum of the values of the required occurrences (in hexadecimal nadtatienjor
GosSS1teé¢ OFftSYRINEREZ (GKS RIFIe&da 2F ¢6SS7T IyYR GKSAN 200dz2NNB
different bits.

LT GKS a200d2NNBEy OS¢ oAdGa INB Fff anés GKSy GKS aSt SOUGSF
GKSe gAff 0SS YIylI3aSR F2NJ 6KS aSt SOGSR 200d2NNByOSa 2yt e
andontheyear, ®SNIi I Ay RlI& 2F (KS $SS1 OFry 06S LINBaSyd n 2N p i
action exactly in the last occurrence in the month. A typical example is the management of the daylight save time; in
Italy, it is activated on the lagunday of October, and deactivated on the last Sunday of March. Those Sundays can be
G§KS nc 2N GKS pc 200dzNNByOS Ay (GKS Y2y (iKZ RSLISYyRAy3 2y
is solved.

CAylftfes F2NI o20K asSS{1teé¢ | yR aYyYigtivelitl Bréall Blectedda®). Ta = A
controller will activate the internal bit only inside the selected tisiet. Using the parameters of the controller, the

time-slot can be selected by means P.1903 and P.1904 (for the calendar 1 or equivalent for other calendars). If those
parameters are set with the same values, the full day is selected. If the start time is lower than the end time, the time

slot is not across midnighotherwise, the internal bit is activated after the start time of the selected days, and it is
deactivated after the end time of the day after the selected one.

Using the AND/OR logics, it is possible to activate a digital output into selected days arslotirtezlected using a
calendar):

[~ Reverse polarity

1D Description 1M, In the controller In the PC
P.3004 | Function of the output 04 (JE_4 0103-AND/OR logic
Logic operation:
& AND In the PC
" DR
In the board |
+ ]
# Inv. |Element
01 [0 |sT 224 Calendar 1

This is an example for the configuration of the daylight save time for Italy, using calendars 15 and 16:
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1 Calendar 15.
o {StS0G &ao6SS1teé¢ o006AG mn 2F tompnn I GmMEL D
o0 Last Sunday of October:
A {StSOG ahOi208SNE 6t dmppT ' dnHANEL D
A {StSO0 a{dzyRIFI&é5sx a[ladté ot dmbpy I dnannmManmn e
o0 The activation should happen at 02:00:
A {StSOG anYnné¢ I &
A {StSO0G aunYnmé |
1 Calendar 16.
o {StSOG asSS1teé¢ o600AlG mp 2F todmcdnn ' amév o
0 Last Sunday of March:
A {StSOG aal NOK¢ ot dmdpecwm I dnnnnéod
A {StSO0 af{dzyRIFI&8é5s a[laité¢ ot dmdcH I dnAanmMAAMAE
0 The activation should happen at 03:00:
A {StSOG aqoYnné 1 aA& abGkrNIL GAYS ot dmpco 0 @
A {StSO0 doYnmé & SYyR GAYS 6t dmdcno ®
11.9.6 Configurable timers

ax

GF NI GAYS o6t dmdp pv @
SYR GAYS 6t dmdpcnov ®

ax

The controller provides 4 generic timers fully configurable, that can be used inside the AND/OR logics to create complex
sequential logics. Each timer, in fact, activates/deactivates an internal bit that can be used by the AND/OR logics.

The four timers are identical.

C2NJ SIFOK GAYSNI AG A

& LaarotsS G2 asStSoOG o6o0e YStya |y !
alryS gleéesx Al Aa LlaaroftsS 60o6dzi y2aG YIFIyRFIG2NRO G2 asStsSoi
timer. Whenthed NEa S O2yRAGA2y ¢ Aa (NHSTI GKS AYyUSNylLrf oAdG 27
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D Description U.M. In the controller In the PC
P.2901 | Function of the timer 1. 1-Delay

P.2902 | Activation delay format for the time| | 0-Seconds
P.2903 | Activation delay for the timer 1. | B
P.2904 | Deactivation delay format for the ti 0-Seconds
P.2905 | Deactivation delay for the timer 1. 14

~Logic operation to start the timer:
@ AND In the PC In the board
< OR

gh =
# Inv. Element
01 [J |DI_CONTROLLER 08 Inhibition of start

~Logic operation to reset the timer:
" AND
" OR

dh =
# Inv. Element
01 O

ST_000 OFF_RESET

Moreover, each timer provides the following five parameters (the list refers to the timer 1):

f
f
f
f
f

P.2901: function of the timer 1.

P.2902: Activation delay format for the timer 1.
P.2903: Activation delay for the timer 1.

P.2904: Deactivation delay format for the timer 1.
P.2905: Deactivation delay for the timer 1.

In addition to the function, two delays are configurable for any timer; for each of them it is possible to select the time
Ol ASc{BORYyRaAAY dali %d 2 HzN& 0 YR GKS RStl & @I fdsSo

Each timer can work in four different modes, selectable by means parameter P.2901 (for the timer 1 or equivalent for
the other timers):

1 0c¢ Not used. In this case the internal bit related to the timer is always reset.

1 1¢Delay.
0 ¢CKS AYGSNYIf oAl Aa NBasSi sKAf{S GKS anNBasi 02y
The internal bit is set with the delay P.29g2 ®H cdpno FNRBY sKSy GKS al O

becomes true.

o0 The internal bit is reset with the delay P.29g4 ®H pnp FNBY @6KSy GKS al O
becomes false.

1 2c¢Pulse.

AA
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0o ¢KS AYyUSNYylrf oAlG A& NBaSili 6KAtS GKS aNBaSi Oz2y
The internal bit is set for the time configured with P.2992 ®H pno S OK GAYS (K.

O2yRAGAZ2YE OKFy3aSa FTNRBY FILfasS G2 GNHSo
o The internal bit is set for the time configured with P.2904 ®H dpnp Sk OK GAYS GK:
O2yRAGAZ2YE OKFy3aSa FTNBY G(GNHSS G2 FlLfaSo
T 3¢Freerun
0 ¢KS AYUSNYylt oAG A& NBaSli gKAES GKS aNBaSi Oz2y
o ¢KS AYyUiSNYylLt oAlG A& NB G 6KAES GKS alF OGADI GAZ
0 2KAfS G(KS alFQGA@GlIGA2y O2yRAGAZ2YE Aa GNMHzSTI GKS
the time configured with P.2902 P.2903, then it is reset for the time configured with P.2¢04
P.2905, and so on.

1 4¢Set/Reset
o0 ¢KS AYyUSNYylLrtf oAlG A& NBaSili é6KAtS GKS aNBaSi Oz2y
0 ¢CKS AYGSNYylLt oAdG A S AT GKS al QGA@lrGAzy O2y
) {KS_'AyﬂSNny OAG 1SSLA AlGa LINBOA2dza adal Gdza A
O2yRAGAR2YE A& TFlLtalSo

The following example manages a digital output related to the internal bit of the timer 1:

™ Reverse polarity

1D Description U.M. |In the controller|In the PC
P.3003 | Function of the output 03. 0103-AND/OR logic
~Logic operation:

& AND In the PC

" OR

In the board l

+ —

# Inv. ‘Element

01 [ |sT 240 Timer 1

11.10b 212 € | GAT S YSY2NE

The controller has a newolatile memory inside (which does not need power), used to store various information such
as parameters, counters etc. The memory is subdivided into various areas. When the controller is powered, it performs
a check on the data sted in each area: if even just one area is incorrect, it displays an error message. Said message
contains a numerical code (in hexadecimal form); each bit to 1 of said code corresponds to an area of the memory that
is not valid. Here is a table listingetlareas and their bit.

Area| Rel. |Bit| Value |Description

1 |1.00| 0| 1(0001) |Coefficients for the calibration of the measuring inputs of the controller.

2 [1.00] 1 | 2(0002) |vVarious information (language selected, Icd display contrast, maintenance reque

3 |1.00| 2 | 4(0004) |Counters

4 |1.00| 3 | 8(0008) [History log for diagnose codes acquired via BAN from the engine.

5 |11.00| 4 | 16 (0010) [History log of the maximum peaks.

6 |1.00| 5 | 32(0020) |Parameters alternative configurations.

7 |1.00| 6 | 64 (0040) |Parameter
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8 |1.00| 7 |128 (0080)GC315 OnlyText parameters
(e.g., configurable messages related to the inputs)

8 [3.10/| 7 | 128 (0080)GC400 Onky2" parameterarea

9 |310| 8 |256(0100) (GC400 OnkyText parameters
(e.g., configurable messages related to the inputs)

LTZ F2NJ SEFYLX Ss G(GKS @l tdzS 6Si6SSy
i

K oN} O1Sia Aa annnnézx
annnmés AG YSEtya GKFIG GKS LI NI YSGSNE | NB

NBIF&a 6nnnno | yR
LF ye 2F GKS FINBlFra Aa y2i OFIfARY GKS y2NXIf 2LISNFGAyYy3
b 9.L¢¢ odzibdz2yay Ay FILOGX GKS &aAlGdzr A2y Ydzad oS GF Sy
whatwouldhapJSy AT GKS Ay@FftAR I NBF 6SNB (KS 2yS 2F GKS LI NI
the controller reloads the default settings for the data stored in the invalid areas: it means that, in the event the
controller is shut off withoutpredsy 3 & 9b¢9w b 9-L¢ésx ySEG GAYS @&2dz GdaNy 7
report.

11.11! R. £ dzS ¥Ff dzA R LJdzY LJ

The controller implements a complete management of the pump for refilling the AdBlue fluid daily tank from the
external storage tank. Pump management includes automatic operation and manual controls, accessible from the front
panel.

Three pump operating modes are available:

1 AUTO: the pump is started/stopped by the controller according to the level of the AdBlue fluid in the daily
tank, with a hysteresis band that prevents continuous starts/stops.

T MAN-ON: the pump is stopped only with the daily tank full. No hysteresis band is managed: as soon as
the tank is no longer full, the pump starts.

1 MAN-OFF: the pump is always off, even when the daily tank is empty.

The operating mode can be selected in two ways:
T .8 Y2RATEAY3I LINFYYSGSNItoOMmngpn o6a! R. fdzS LlzYlLl Y2RS¢

1 From page E.30 (which is only visible if a digital output is configured for the pump control) it is possible to
use the normal setting procedure (ENTER to begirand¢g to modify and ENTER to confirm) to select
the control mode of the pump.

Using parameter P.1496 it is possible to select which is the power source of the pump between:
0 ¢ Generator
1cDSYSNI 12NBEQ o6dzaol NBA 6D/ nnnE 2yfeéo
2 ¢ Loads
3¢ Mains
4 ¢ Always supplied (power supply is always present).

The controller keeps the pump off if the selected power source is not available (while maintaining the selected operating
mode). With the controller in OFF_RESET mode, the pump is always stopped.

The controller can work both with a contact level detection system and with an analogue level measurement.

This function is enabled if at least one of the configurable digital outputs of the controller is set with function DOF.1037
-Gt dzYLd F2NJ ! R. f dzS¢ o
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