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1.1 Clarification of Notation

Note: This type of paragraph calls the reader’s attention to a notice or related theme.

IMPORTANT: This type of paragraph highlights a procedure, adjustment etc., which can cause a
damage or improper function of the equipment if not performed correctly and may not be clear at
first sight.

WARNING: This type of paragraph highlights a procedure, adjustment etc., which can cause a
damage or improper function of the equipment if not performed correctly and may not be clear at
first sight.

CAUTION: This type of paragraph highlights a procedure, adjustment etc., which can cause a
damage or improper function of the equipment if not performed correctly and may not be clear at
first sight.

Example: This type of paragraph contains information that is used to illustrate how a specific function
works.

1.2 About this Global Guide

This manual contains important instructions for InteliLite 4 family controllers which must be followed during
installation and maintenance of the controllers.

This manual provides general information how to install and operate InteliLite 4 controllers.
This manual is dedicated for:

> Operators of Gen-sets

> Gen-set control panel builders

> Anyone who is involved with the installation, operation and maintenance of the Gen-set

1.3 Legal notice

This End User's Guide/Manual as part of the Documentation is an inseparable part of ComAp’s Product
and may be used exclusively according to the conditions defined in the "END USER or Distributor LICENSE
AGREEMENT CONDITIONS — COMAP CONTROL SYSTEMS SOFTWARE" (License Agreement) and/or in
the ComAp a.s. Global terms and conditions for sale of Products and provision of Services" (Terms) and/or in
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the Standardni podminky projekti komplexniho FeSeni ke smlouvé o dilo, Standard Conditions for Supply of
Complete Solutions" (Conditions) as applicable.

ComAp’s License Agreement is governed by the Czech Civil Code 89/2012 Col., by the Authorship Act
121/2000 Col., by international treaties and by other relevant legal documents regulating protection of the
intellectual properties (TRIPS).

The End User and/or ComAp’s Distributor shall only be permitted to use this End User's Guide/Manual with
ComAp Control System Registered Products. The Documentation is not intended and applicable for any
other purpose.

Official version of the ComAp’s End User's Guide/Manual is the version published in English. ComAp
reserves the right to update this End User's Guide/Manual at any time. ComAp does not assume any
responsibility for its use outside of the scope of the Terms or the Conditions and the License Agreement.

Licensed End User is entitled to make only necessary number of copies of the End User's Guide/Manual. Any
translation of this End User's Guide/Manual without the prior written consent of ComAp is expressly
prohibited!

Even if the prior written consent from ComAp is acquired, ComAp does not take any responsibility for the
content, trustworthiness and quality of any such translation. ComAp will deem a translation equal to this End
User's Guide/Manual only if it agrees to verify such translation. The terms and conditions of such verification
must be agreed in the written form and in advance.

For more details relating to the Ownership, Extent of Permitted Reproductions Term of Use of the
Documentation and to the Confidentiality rules please review and comply with the ComAp’s License
Agreement, Terms and Conditions available on www.comap-control.com.

Security Risk Disclaimer
Pay attention to the following recommendations and measures to increase the level of security of ComAp

products and services.

Please note that possible cyber-attacks cannot be fully avoided by the below mentioned recommendations
and set of measures already performed by ComAp, but by following them the cyber-attacks can be
considerably reduced and thereby to reduce the risk of damage. ComAp does not take any responsibility for
the actions of persons responsible for cyber-attacks, nor for any damage caused by the cyber-attack.
However, ComAp is prepared to provide technical support to resolve problems arising from such actions,
including but not limited to restoring settings prior to the cyber-attacks, backing up data, recommending other
preventive measures against any further attacks.

Warning: Some forms of technical support may be provided against payment. There is no legal or factual
entitlement for technical services provided in connection to resolving problems arising from cyber-attack or
other unauthorized accesses to ComAp's Products or Services.

1.3.1 General security recommendations and set of measures

1. Production mode
> Disable production mode BEFORE the controller is put into regular operation.
2. Useraccounts
> Change password for the existing default administrator account or replace that account with a
completely new one BEFORE the controller is put into regular operation mode.

> Do notleave PC tools (e.g. InteliConfig) unattended while a user, especially administrator, is logged in.
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3. AirGate Key
> Change the AirGate Key BEFORE the device is connected to the network.
> Use a secure AirGate Key — preferably a random string of 8 characters containing lowercase,
uppercase letters and digits.
> Use a different AirGate Key for each device.

4. MODBUS/TCP
> The MODBUS/TCP protocol (port TCP/502) is an instrumentation protocol designed to exchange data
between locally connected devices like sensors, I/O modules, controllers etc. By it's nature it does not
contain any kind of security — neither encryption nor authentication. Thus it is intended to be used only
in closed private network infrastructures.

> Avoid using MODBUS/TCP in unprotected networks (e.g. Internet).

5. SNMP
> The SNMP protocol (port UDP/161) version 1 and version 2 are not encrypted. They are intended to be
used only in closed private network infrastructures.
> Avoid using SNMP v1 and v2 in unprotected networks (e.g. Internet).

1.3.2 Used open source software

License condition web

Name of software License name
address

Mbed TLS Apache 2.0 license
Aladin MD5 Zlib license

Segger License Agreement v.
EmbOS 99 g license

150515 -
emFile Segger License Agreement license
emUSB Device Segger License Agreement license
emUSB-Host Segger License Agreement license
Tiny Mersenne Twister .

BSD 3 license

(tinymt32)
1.4 General warnings

1.4.1 Remote control and programming

Controller can be controlled remotely. In the event that maintenance of a Gen-set needs to be done, or the
controller must be programmed, check the following points to ensure that the engine cannot be started or any
other parts of the system cannot be affected.

Make sure:
> Disconnect remote control

> Disconnect binary outputs

1.4.2 SW and HW versions compatibility

Be certain to use the proper combination of SW and HW versions.
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1.4.3 Dangerous voltage

Under no circumstances should you touch the terminals for voltage and current
measurement!

Always connect grounding terminals!

Under no circumstances should you disconnect controller CT terminals!

1.4.4 Adjusting the setpoints

All parameters are adjusted to their typical values. However the setpoints must be checked and adjusted to
their real values before the first use of the Gen-set.

IMPORTANT: Wrong adjustment of setpoints can destroy the Gen-set.

Note: The controller contains a large number of configurable setpoints, because of this it is impossible to
describe all of its functions. Some functions can be changed or have different behavior in different SW
versions. Always check the Global guide and New feature list for SW version which is used in a controller.
This manual only describes the product and is not guaranteed to be set for your application.

IMPORTANT: Be aware that the binary outputs can change state during and after software
reprogramming (before the controller is used again ensure that the proper configuration and
setpoint settings are set in the controller).

The following instructions are for qualified personnel only. To avoid personal injury do not perform any action
not specified in related guides for product.

1.5 Functions and protections

Support of functions and protections as defined by ANSI (American National Standards Institute):

Description ANSI code Description ANSI code
Master unit 1 Incomplete sequence relay 48
Stopping device 5 Overcurrent 50/50TD
Multifunction device 11 Breaker failure 50BF
Underspeed 14 Overvoltage 59
Overspeed 12 Aux Over Voltage 59X
Starting-to-running transition contactor 19 Pressure switch 63
Thermal relay 26 Liquid level switch 71
Undervoltage 27 Alarm relay*** 74

Aux Battery Under Voltage 27X Reclosing relay 79
Annunciator 30 Overfrequency 810
Overload (real power) 32P Underfrequency 81U
Master sequence device 34 Auto selective control/transfer 83
Negative sequence voltage 47

*hk

extension module IGL-RA15 required
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1.6 Certifications and standards

> EN61000-6-2 > EN60068-2-6 (2+25 Hz /1,6 mm; 25+100 Hz /4.0 g) UK
2 [ us C n
> EN61000-6-4 > EN60068-2-27 (a=500 m/s ; T=6 ms)
LISTED
> EN61010-1 > EN60068-2-30 25/55°C, RH 95%, 48hours
> EN61326-1 > EN60529 (front panel IP65, back side IP20) c €
> EN60068-2-1(-20°C/16 h) > UL6200
> EN60068-2-2 (70°C/16 h)

Supplier's Declaration of Conformity
47 CFR § 2.1077 Compliance Information

Unique identifier: IL4AAMF8XBAA

Responsible Party:
Kevin Counts

10 N Martingale Rd #400
60173 - Schaumburg, IL
USA

Tel: +1 815 636 2541

E-mail: info.us@comap-control.com

FCC Compliance Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions:
(1) This device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

1.7 Document history

Revision number Related sw. version Date Author
9 1.8.0 11.4.2025 Michal Slavata
8 1.7.0 27.11.2024 Michal Slavata
7 1.6.0 13.5.2024 Michal Slavata
6 14.0 20.1.2022 Michal Slavata
5 1.3.0 30.4.2022 Jan Liptak
4 1.2.0 12.11.2021 Jan Liptak
3 1.1.1 9.7.2021 Jan Liptak
2 1.1.0 18.6.2021 Jan Liptak
1 1.0.0 28.2.2021 Jan Liptak
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1.8 Symbols in this manual
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2.1 General description

InteliLite 4 family controller are a comprehensive Gen-set controllers for single Gen-set operating in prime
power source (MRS) or back-up (AMF) applications. A modular construction allows upgrades to different
levels of complexity in order to provide the best solution for various customer applications.

2.1.1 The key features of InteliLite 4

> Easy-to-use operation and installation. The factory default configuration covers most applications.
> Various customizations are possible thanks to its configurability

> Excellent remote communication capabilities

> High level of support for EFIl engines (most world producers)

> High reliability

2.2 True RMS measurement

This controller measures AC values based on True RMS principle. This principle corresponds exactly to the
physical definition of alternating voltage effective values. Under normal circumstances, voltage should have a
pure sinusoidal waveform. However some nonlinear elements can produce harmonic waveforms with
frequencies of multiples of the basic frequency and this may result in deformation of the voltage waveforms.
The True RMS measurement gives accurate readings of effective values not only for pure sinusoidal
waveforms, but also for deformed waveforms.

2.3 Configurability and monitoring

One of the key features of the controller is the system's high level of adaptability to the needs of each
individual application and wide possibilities for monitoring. This can be achieved by configuring and using the
powerful PC/mobile tools.

2.3.1 Supported configuration and monitoring tools
> InteliConfig — complete configuration and single or multiple Gen-sets monitoring
> WebSupervisor — web-based system for monitoring and controlling
» WebSupervisor mobile — supporting application for smart-phones
> WinScope 1000 — special graphical monitoring software

> InteliSCADA — monitoring and management of ComAp devices

InteliLite4 AMF8 Global Guide 11



Note: Use the InteliConfig PC software to read, view and modify configuration from the controller or disk and
write the new configuration to the controller or disk.

The firmware of the controller contains a large number of logical binary inputs and outputs needed for all
necessary functions available. However, not all functions are required at the same time on the same Gen-set;
also the controller hardware does not have so many input and output terminals. One of the main tasks of the
configuration is mapping of "logical" firmware inputs and outputs to the "physical" hardware inputs and
outputs.

2.3.2 Configuration parts
Mapping of logical binary inputs (functions) or assigning alarms to physical binary input terminals
Mapping of logical binary outputs (functions) to physical binary output terminals

Assigning sensor characteristics (curves) and alarms to analog inputs

v VvV VvV Vv

Selection of peripheral modules, which are connected to the controller, and performing the same functions
(as mentioned above) for them
> Selection of ECU type, if an ECU is connected

> Changing the language of the controller interface

/ Physical binary input terminals —\

QOO0 DD

} CONFIGURATION OF |
} BINARY INPUTS AND }
| OUTPUTS !

vV VvV vV Vv ¥ vl

Logical" binary inputs Alarm
management

Main program (control loop) [«

"Logical" binary outputs FIRMWARE
vy vV Y v v v

COOOOOOOOO®

\ Physical binary output terminals :/

Image 2.1 Principle of binary inputs and outputs configuration

The controller is shipped with a default configuration, which should be suitable for most standard applications.
This default configuration can be changed only by using a PC with the InteliConfig software. See InteliConfig
documentation for details.

Once the configuration is modified, it can be saved to a file for later usage with another controller or for
backup purposes. The file is called archive and has the file extension .ail4. An archive contains a full image of
the controller at the time of saving (if the controller is online for the PC) except the firmware. Besides

InteliLite4 AMF8 Global Guide 12



configuration it also contains current adjustment of all setpoints, all measured values, a copy of the history log
and a copy of the alarm list.

The archive can be easily used for cloning controllers, i.e. preparing controllers with identical configuration
and settings.

2.4 PC Tools
2.4.1 InteliConfig

Configuration and monitoring tool for various ComAp controllers. See more in InteliConfig Reference Guide.

This tool provides the following functions:
> Direct or internet communication with the
controller

Offline or online controller configuration
Controller firmware upgrade
Reading/writing/adjustment of setpoints
Reading of measured values

Browsing of controller history records

Exporting data into an XLS file

Vv ¥V VvV VvV VvV VvV Vv

Controller language translation

2.4.2 WebSupervisor

Web-based system for monitoring and controlling of controllers. See more at the WebSupervisor webpage.
This tool provides the following functions:
Site and fleet monitoring

Reading of measured values

Browsing of controller history records
On-line notification of alarms

Email notification

vV V¥V VvV VvV VvV Vv

Also available as a smart-phone application

WebSupervisor available at: www.websupervisor.net

Demo account:
> Login: comaptest
> Password: ComAp123

InteliLite4 AMF8 Global Guide 13
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2.4.3 WinScope 1000

Special graphical controller monitoring software used mainly for commissioning and Gen-set troubleshooting.

See more in the WinScope 1000 Reference guide.

This tool provides the following functions:

>

Monitoring and archiving of ComAp controller’s

parameters and values

> View of actual / historical trends in controller

> On-line change of controller's parameters for

easy regulator setup

2.4.4 InteliSCADA

InteliSCADA is a Windows based softwaresoftware for remote or local site monitoring. See more in the
InteliSCADA Global guide.

This tool provides the following functions:

>

Vv VvV VvV VvV Vv

Basic SCADA in a few minutes (auto-generated

SCADA)

Broad range of instruments with easy and fast

configuration

Fully customizable SCADA diagram

Browsing of all measured and computed values

More than 200 images available

Browsing of controllers' history records

Multimedia support (IP cam, video, animated

images, map, ...)
Industrial security level — sites are protected
against stealing of controllers' credentials

Note: Only AMF template supported

InteliLite4 AMF8 Global Guide
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2.5 Plug-in Modules
2.5.1 CM3-Ethernet

Internet/Ethernet module.

> 10/100 Mbit interface over RJ45 socket

> Remote control and monitoring of the controller
via InteliConfig, WebSupervisor

> Modbus TCP support

> Full SNMP support including traps (v1, v2c and
v3)

> Active e-mail sending

> AirGate 2.0 technology support for easy
connection — no need of public and static IP
address

2.5.2 CM2-4G-GPS

GSM/4G module

> GSM/4G Internet module and GPS locator

> Global 4G (LTE) module with 3G/2G backup

> Remote control and monitoring of the controller
via InteliConfig, WebSupervisor

> Active e-mail and SMS support

> AirGate 2 technology support for easy
connection — no need of public and static IP
address

> Tracking via GNSS (GPS,GLONASS) module

2.5.3 CM-RS232-485
Communication module with two communication ports.
> RS232 and RS485 interface
> Modbus RTU support

> Serial connection to InteliConfig

InteliLite4 AMF8 Global Guide



2.5.4 EM-BIO8-EFCP

Hybrid current input and binary input/output extension module.

> Up to 8 additional configurable binary inputs or
outputs

2.6 CAN modules
2.6.1 Inteli 108/8

The unit offers the user the flexibility to configure the unit to have 8 binary inputs, 8 binary outputs, and 2
analog outputs, or 16 binary inputs, 0 binary outputs and 2 analog outputs via switches inside the controller.

Configuration 8/8
> 8Binary inputs (options: pull up or pull down
logic) . - ]
> 8 Binary outputs (options: Low side switch TEE
(LSS) or High side switch (HSS)) - BINARY INPUTS ANALOG OUTPUTS CAN1
> 2 Analog outputs (options: voltage (0-10 V), l
current (0-20 mA) and PWM (5 V, adjustable
frequency 200 Hz-2.4 kHz))
Configuration 16/0
> 16 Binary inputs (options: pull up or pull down
logic)
> 0 Binary outputs
> 2 Analog outputs (options: voltage (0-10 V),
current (0-20 mA) and PWM (5 V, adjustable
frequency 200 Hz-2.4 kHz))

InteliLite4 AMF8 Global Guide 16



2.6.2 Inteli AIN8

The unit offers the user the flexibility to configure the unit to have 8 analog inputs.
Supported sensors:
> Resistor 3-wire input

» Common resistor: 0-250 Q, 0-2400 Q, O-
10kQ

» Temperature sensor: Pt100, Pt1000,
Ni100, Ni1000

T e8g
> Current (active or passive sensors) o E

» +20mA, 0-20 mA, 4-20 mA
> Voltage

» +1V,0-24V,0-5V,0-10V
» Lambda probes

CERADCHEA DCRADCEHA GND TN L COM H

(T4 1

AINS  AINT AINE AIN5 IMPULSE CAN1 |
INPUT
I

Inteli AINS

» Thermocouples are not supported (the
measuring loop was designed for lambda
probes, which caused non-support of
thermocouples)

AIN1T AINZ  AIN3 AIN4

Impulse/RPM sensor:

> RPM measuring pulses with frequency 4 Hz- : — :

10 kHz

> Impulse

» Possibility to measure pulses from
electrometer, flowmeter (measurement of
total consumption, average fuel
consumption)

2.6.3 Inteli AINSTC

8 Analog Channels Module. The unit offers flexibility to configure 8 thermocouple inputs.

> 8analog input channels for measuring
temperature by thermocouples

AINGE AINS

| wm
| N
4[] it

|
I AINT AIN2 AIN3  AIN4

sgrlrieszgrrizzes
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2.6.4 Inteli AIO9/1

9 Analog Inputs and 1 Analog Output Module

> 4x differential voltage inputs for measurement
inrange of 0-65V or-65-0V
> 4x shielded, galvanically separated £75 mV

rececrre

inputs AIN1 AINZ AIN3 AIN4 AOUT] | CAN1

> Resistance analog input 0-2500 Q m -
[I’[\teli AIO9NM

e code: 1-AOB1

> One analog output

POWER
8-36V DC

AINS AING AINT AlNS AINS BAX 05 A

—— -_p

2.6.5 Inteli AOUTS

The unit offers the user the flexibility to configure the unit to have 8 analog outputs via switches inside the

controller.

> 8 configurable analog outputs

Outputs are configurable to:
> 0-10VDCor
0/4-20 mA range or

ou
Order code: I-AQUTS

: < PCc:m&f\[.:u

> HW version: 1.1 - TO 1
SW version: 1.1 5
> 1200 Hz PWM |H Hl ” “ ““#!.f'..'.‘..‘?éz
4047
> Uptofour I-AOUT8 can be connected to one o Mwmf?w“‘c s
e [
controller i nw;osou-rpu‘gs e ﬁiﬁ‘;‘éi
HH % g g 5 g 5 g 5 'é g‘sulmmllmnu-\.
> UL certified a« < < = < < < a« <= + -
U-l-l-p U-l-l-p U-1-1-p U-l-1-p
ﬂ"u( Galw =il gl r*'\'\l
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2.6.6 InteliSys AIN8

The unit offers the user the flexibility to configure the unit to have 8 analog inputs via switches inside the
controller.

> Configurable 8 analog inputs

> Precision of inputs is 1% .
i [Coogfcoodlcocoo)Pcod
Eoo

< v @ < h.lgbﬂ".

> Accept 2/3 wire resistive, current, voltage

sensors

> Predefined sensor (Pt100, Pt1000, Ni100,
Ni1000, thermocouple type J/K/L, 0-20 mA, 0-
10V)

> Upto 10 IS-AIN8 can be connected to the
controller

> UL certified

LN

2.6.7 InteliSys BIN16/8

The unit offers the user the flexibility to configure the unit to have 16 binary inputs and 8 binary outputs via
switches inside the controller.

> Configurable 16 galvanically separated inputs

> Configurable 8 outputs

> 2 pulse inputs (frequency measurement or
pulse counting)

> LEDs indicate the state of binary inputs and
outputs

> Upto 6 1S-BIN16/8 can be connected to the
controller

> UL certified

InteliLite4 AMF8 Global Guide
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2.6.8 IGS-PTM

The unit offers the user the flexibility to configure the unit to have 8 binary inputs, 8 binary outputs, 4 analog

inputs and 1 analog outputs.

>

>
>
>

Configurable 8 binary and 4 analog inputs
Configurable 8 binary and 1 analog output
LEDs indicate the state of binary inputs/outputs
Measures values from Pt100 and Ni100
Sensors

Analog inputs (resistance range 0-250 Q,

voltage range 0-100 mV, current range 0-20 mA
— selectable via jumper)

UL certified

2.6.9 IGL-RA15

Remote annunciator.

>

Vv VvV VvV VvV VvV Vv

15 programmable LEDs with configurable
colors red-green-yellow

Lamp test function with status LED
Customizable labels

Local horn output

Maximal distance 200 m from the controller

Up to 4 units can be connected to the controller

UL certified

O back to System overview

InteliLite4 AMF8 Global Guide

IGS-PTM

SV version
EA varaion

25 HE

Il

Remote Annunciator RA15

[ .|
[ =t
|- e
[ coeiam——
T
| =]
[ comees—m]
N

-

o

o o
a <

0-20 mA

ANALOG INPUTS  ANALOG OUT |

Max. input signal 0,1VDC or 20mADC . COMPENSATION

8-36V DC
Max 0.1A.

See instructions for details
+
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3 Applications overview

3.1 AMF — Automatic Mains Failure Start .. ...
3.2MRS — Manual Remote Start .. ...
B 3 ENGING

@ back to Table of contents

3.1 AMF - Automatic Mains Failure Start

The typical schematic of Automatic Mains Failure Start application is shown below. The controller controls
two breakers — a mains breaker and a generator breaker. Feedback from both breakers is not necessary.
InteliLite 4 controllers can also work without breaker feedback.

MCB GCB
7~ N a @ _
- A - A N

5
|
|
|

K2 K1 :
|
T MCB GCB 3 ¢ S =Y
<l & £ O
ol o & w !
GCB CLOSE/OPEN :
=L =L |
= s |
MCB CLOSE/OPEN '
i Y VY :
B OUT VOLTAGE |
CURRENT |
~___ MCB FEEDBACK |
Controll it---—-- !
GCB FEEDBACK ontroller |s

Q

Image 3.1 AMF application overview
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3.2 MRS - Manual Remote Start

The typical schematic of Manual Remote Start application is shown below. The controller controls one
breaker — a generator breaker. Feedback from the breaker is not necessary. InteliLite 4 controllers can also
work without breaker feedback.

GCB
SN O
|
|
|
F K1 :
|
|
o © |
GCB - > D)
5 & ]
GCB CLOSE/OPEN :
= | I
' |
|
Y v |
(7 )
B OUT VOLTAGE |
CURRENT |
|
=l _____ |
~, GCB FEEDBACK E Controller
<+
& 4

Image 3.2 MRS application overview

3.3 Engine

Dedicated application for engine control only. All electrical parameters are hidden, all electrical protections
are blocked. All front facia LEDs are disabled. Only Gen LED is available - Green when RPMs are higher than
starting RPM and Red when there is 2nd level alarm. GCB and MCB buttons are available for PLC logic -
renamed to I/O Button 1 and I/O Button 2.

Available for AMF8, AMF9, AMF25 and MRS 16 models.

O back to Applications overview
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4 Installation and wiring

A Package COMteNt . 23
4.2 Controller installation .. . 23
4. 3 Terminal Diagram .o 25
4.4 ReCOMMENAEA Wil ... 26
4.5 Plug-in module installation .. . 51
A6 MaINtEBNANCE ... 53

O back to Table of contents

4.1 Package content

The package contains:
> Controller
> Mounting holders

> Terminal blocks

Note: The package does not contain any communication or extension modules. The required modules
should be ordered separately.

4.2 Controller installation

195 47
170 44
Ty

222 “@cu@o@o@y_ﬂq@o@o@m@ﬂ leeeoea

4.2.1 Dimensions

135
110

21
20
19
18
17
16
15
14
13
12
11
10
09
08
07
06
05
04
03
02
01
—

\ —

® Plug-in module

Note: Dimension x depends on plug-in module

Note: Dimensions are in millimetres.
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Cutout for
Controller

172 mm x 112 mm

4.2.2 Mounting

The controller should be mounted onto the switchboard door. Requested cutout size is 172 x 112 mm. Use

the screw holders delivered with the controller to fix the controller into the door as described in pictures below.
Recommended torque for holders is 0.15 N-m.

Panel door mounting

Note: Enclosure Type rating with mounting instruction — For use on a Flat surface of a type 1 enclosure.

InteliLite4 AMF8 Global Guide 24



@® GENERATOR

4.3 Terminal Diagram

® GENERATOR

VOLTAGE
MEASUREMENT
T44 N
T46 L1
T48 L2
T50 L3

® MAINS VOLTAGE

MEASUREMENT
T52 N
T54 L1
T56 L2
T58 L3

® BINARY INPUTS

T60 BIN1
T61 BIN2
T62 BIN3
T63 BIN4
T64 BINS
T65 BING

g

A

CURRENT

MEASUREMENT

T39 COM

T40 L1

T41 L2

T42 L3
\'\.

® CAN1

T36 L

T37 COM

T38 H

® +5V

T27 +B5V

InteliLite4 AMF8 Global Guide

Image 4.1 Terminal diagram for InteliLite 4 AMF8

©® ANALOG INPUTS

T22 ACOM
T23 A01

T24 A02

T25 A03

T26

RPM

T20 RPM GND
T21 RPMIN

® BINARY OUTPUTS

T10 BOUT1

T11 BOUT2

T12 BOUT3

T13 BOUT4

T14 BOUTS

T15 BOUT6

E-STOP

T09 E-STOP

® POWER SUPPLY, D+

TO1 BATT -
TO02 D+
TO3 BATT +
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4.4 Recommended wiring

L [decaodpe]n  |ovooe _"J/

o Current inputs 39-42 Current measurement wiring (page 30)
Q Generator voltage inputs 44,46, 48, 50 Voltage measurement wiring (page 34)
e Mains voltage inputs 52, 54, 56, 58 Voltage measurement wiring (page 34)
e Binary inputs 60-65 Binary inputs (page 43)

e CAN bus H, COM, L CAN bus and RS485 wiring (page 48)
6 +5V 27

e Analog inputs 22-26 Analog inputs (page 45)

e RPM 20,21 Magnetic pick-up (page 42)

9 Binary outputs 08-15 Binary Outputs (page 44)

@ E-Stop 09 E-Stop (page 45)

@ Power supply "+" D, "-" Power supply (page 28)

Note: Wiring terminal markings to included tightening torque: 0.5 N-m (4.5 Ib-in)., and wire size: 2 mm? (12-
26 AWG).
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4.4.1 General

To ensure proper function:
> Use grounding terminals.
> Wiring for binary inputs and analog inputs must not be run with power cables.

> Analog and binary inputs should be wired with shielded cables, especially when the length is more than
3m.

Tightening torque, allowable wire size and type, for the Field-Wiring Terminals:

For Mains Voltage, Generator Voltage and Current terminals

Specified tightening torque is 0.56 Nm (5.0 In-Ibs)

use only diameter 0.5 -2.0 mm (12 - 26 AWG) conductor,
rated for 90 °C minimum.

Specified tightening torque 0.79 nm (7.0 In-Ib)

Use only diameter 0.5-2.0 mm (12 - 26 AWG) conductor,
rated for 75 °C minimum.

Use copper conductors only

InteliLite4 AMF8 Global Guide
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4.4.2 Example of AMF Wiring

N LT 4 g ; =

.ECU :D[”

0
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/
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g

AlONTI05 1304

AHIL1IVY
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+
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REEEIRENFE] ‘:7
34
S8 (1
l
[
f
I
|z

IHNSAHd 10

L
REMOTE OFF

il
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.

OND SLNdNT D0TYNY
JUNLTEIdWEL LNY100D
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a
a
4
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a
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L
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5
5
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5
5
5
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5
5
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B
&
6
[
6
B
67

]

SYHD
= i&
[
n

B

HOLYNYI LY

L
Q00

PREST ART m

READYTO LOAD f

4.4.3 Grounding

The shortest possible length of wire should be used for controller grounding. Use cable min. 2.5 mm?Z.

The negative "-" battery terminal must be properly grounded.

Switchboard and engine must be grounded at common point. Use the shortest possible cable to the
grounding point.

4.4.4 Power supply

To ensure proper function:

> Use power supply cable min. 1.5 mm?

Maximum continuous DC power supply voltage is 36 V. The controller's power supply terminals are protected
against large pulse power disturbances. When there is a potential risk of the controller being subjected to
conditions outside its capabilities, an outside protection device should be used.

Itis necessary to ensure that potential difference between generator current COM terminal and battery "-"

terminal is maximally +2 V. Therefore it is strongly recommended to interconnect these two terminals
together.

Note: The controller should be grounded properly in order to protect against lighting strikes. The maximum
allowable current through the controller's negative terminal is 4 A (this is dependent on binary output load).

InteliLite4 AMF8 Global Guide
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For the connections with 12 V DC power supply, the controller includes internal capacitors that allow the
controller to continue in operation during cranking if the batter voltage dip occurs. If the voltage dip goesto 0 V
during cranking and after 50 ms it recovers to 4 V, the controller continues operating. This cycle can repeat
several times. During this voltage dip the controller screen backlight can turn off.

D (7
— Bt +
= Controller
| —— C|- _
Q
-+
STARTER
BATTERY

Note: Recommended fusing is 4 A fuse.

Note: In case of the dip to 0 V the high-side binary outputs will be temporarily switched off and after
recovering to 4 V back on.

IMPORTANT: When the controller is powered up only by USB and the USB is disconnected then
the actual statistics can be lost.

Note: Suitable conductor protection shall be provided in accordance with NFPA 70, Article 240.

Note: Low voltage circuits (35 volts or less) shall be supplied from the engine starting battery or an isolated
secondary circuit.

Note: It is also possible to further support the controller by connecting the external capacitor and separating
diode. The capacitor size depends on required time. It shall be approximately thousands of uF. The capacitor
size should be 5 000 uF to withstand 150 ms voltage dip under following conditions: Voltage before dip is
12V, after 150 ms the voltage recovers to min. allowed voltage, i.e. 8 V. Diode should be able to withstand at
least 1 kV.

Power supply fusing

The controller should never be connected directly to the starting battery. A 4 A fuse should be connected in-
line with the battery positive terminal to the controller and CAN modules. Fuse value and type depends on the
number of connected devices and wire length. Recommended fuse (not fast) type — T4 A. Not fast types are
recommended due to internal capacitors charging during power up.

IMPORTANT: 4 A fuse is calculated without BOUT consumption nor extension modules. Real
value of fuse depends on consumption of binary outputs and modules.

4.4.5 Measurement wiring

Use 1.5 mm? cables for voltage connection and 2.5 mm? for current transformers connection. Adjust
Connection type (page 186), Nominal Voltage Ph-N (page 188), Nominal Voltage Ph-Ph (page 188),
Nominal Current (page 184), Gen VT Ratio (page 191), Mains VT Ratio (page 191) and Gen CT Ratio
Prim (page 185) to appropriate setpoints in the Basic Settings group.

IMPORTANT: Risk of personal injury due to electric shock when manipulating voltage terminals
under voltage. Be sure the terminals are not under voltage before touching them.

Do not open the secondary circuit of current transformers when the primary circuit is closed.
Open the primary circuit first.
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CT Location

m Controller

VAR
(9}
\'
~
ol1%
o =
Q
=
o
S
-
[e]
Q
a

MCB 1 3x GCB 1 E
'/ / . ,/ \ ,/ C ‘
3 3x 3x CT Location:
Gen-Set

Image 4.2 CT Location

There are three options of CT location.
> Load

> Gen-set

> None

Note: The current measurement protections are active only when the Gen-set is running.
Ifthe CT Location is set to Load the Short Circuit BOC (page 237) protection is enabled only when GCB is

closed.

Current measurement wiring

The number of CT's is automatically selected based on selected value of setpoint Connection type (page
186) [3Ph4Wire / High Leg D / 3Ph3Wire / SpIPhL1L2 / SpIPhL1L3 / Mono Ph].

Generator currents and power measurement are suppressed if current level is bellow <1 % of CT range.
To ensure proper function:

> Use cables of 2.5 mm?

> Use transformersto 5 A

> Connect CT according to following drawings:

InteliLite4 AMF8 Global Guide
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3 phase application

L1 K A~ L
L2 Kl |1 kKAAL
G L3 KD ket
k I T Phase Terminal

Ta COM T30
o Tb L1 T31
| - Tc L2 T32
@ Sl 2| o = Td L3 T33

LD

Ta Tb Tc Td

Image 4.3 3 phase application

IMPORTANT: It is necessary to ensure that potential difference between current COM terminal
and power supply "-" terminal is maximally 2 V. To do so ground properly both terminals.

L1 KA~L
G L2 Ko kAt
L3 Kl 1 KAAL
k ! T Phase Terminal

________ Ta COM T30
|
| Tb L1 T31
' s Te L2 T32
| 8 = | m
' Td L3 T33

A, LY

Ta Tb Tc Td

Image 4.4 3 phase application

IMPORTANT: It is necessary to ensure that potential difference between current COM terminal
and power supply "-" terminal is maximally 2 V. To do so interconnect these two terminals.

Note: This wiring is recommended for Indian market.
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SplIPhL1L2 application

L1 K ~AL
G L2 Kl |k AAL
K1
T Phase Terminal
Ta COM T30
I Tb L1 T31
' < Tc L2 T32
@ ol 9 o Td N/A T33

OO

Ta Tb Tc Td

Image 4.5 SplPhL1L2 application

IMPORTANT: It is necessary to ensure that potential difference between current COM terminal
and power supply "-" terminal is maximally 2 V. To do so ground properly both terminals.

L1 KA~ L
L2 K[ "k ~AnL
k |
T Phase Terminal
________ 4 Ta COM T30
I
I Tb L1 T31
: g Tc L2 T32
| ol 4 o
Td N/A T33

A, LY

Ta Tb Tc Td

Image 4.6 SpIPhL1L2 application

IMPORTANT: It is necessary to ensure that potential difference between current COM terminal
and power supply "-" terminal is maximally 2 V. To do so interconnect these two terminals.

Note: This wiring is recommended for Indian market.
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SplIPhL1L3 application

L1 KA~AL
AL
L3 KAAL

k ! T Phase Terminal

Ta COM T30

__d Tb L1 T31

| < Te N/A T32

@ o = o Td L3 T33

Ta Tb Tc Td

Image 4.7 SpIPhL1L3 application

IMPORTANT: It is necessary to ensure that potential difference between current COM terminal
and power supply "-" terminal is maximally 2 V. To do so ground properly both terminals.

L1 KAnL
k |
L3 KA L

k ! T Phase Terminal

Ta COM T30

o Tb L1 T31

L < Tc N/A T32

DO Sl 4 = Td L3 733

v - 000D

Ta Tb Tc Td

Image 4.8 SpIPhL1L3 application

IMPORTANT: It is necessary to ensure that potential difference between current COM terminal
and power supply "-" terminal is maximally 2 V. To do so interconnect these two terminals.

Note: This wiring is recommended for Indian market.

IMPORTANT: The second phase of split phase connection is connected to the terminal, where the
third phase is normally connected.
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Mono phase application

Connect CT according to following drawings. Terminals phase 2 and phase 3 are opened.

L1 KA~AL
k [
T Phase Terminal
i‘ Ta COM T30
I Tb L1 T31
@ s Tc N/A T32
Of «
bl Td N/A T33

L,

Ta Tb Tc Td

Image 4.9 Mono phase application

IMPORTANT: It is necessary to ensure that potential difference between current COM terminal
and power supply "-" terminal is maximally 2 V. To do so ground properly both terminals.

G L1 Kot
k |
iniataiaiaiainty - —¢ T Phase Terminal
: Ta COM T30
: 2 Tb L1 T31
: 3| - Tc N/A T32
Td N/A T33

LY LD

Ta Tb Tc Td

Image 4.10 Mono phase application

IMPORTANT: It is necessary to ensure that potential difference between current COM terminal
and power supply "-" terminal is maximally 2 V. To do so interconnect these two terminals.

Note: This wiring is recommended for Indian market.

Voltage measurement wiring

There are 6 voltage measurement Connection Type (setpoint Connection type (page 186) [3Ph4Wire / High

Leg D/ 3Ph3Wire / SpIPhL1L2 / SpIPhL1L3 / Mono Ph] options, each type matches to corresponding
generator connection type.

Note: For fusing of voltage measurement input use T1A or T2A fuse.

The generator protections are evaluated from different voltages based on Connection type (page 186)
setting:

InteliLite4 AMF8 Global Guide
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3Ph 4W - Ph-Ph voltage, Ph-N voltage
High Leg D — Ph-Ph voltage, Ph-N voltage
3Ph 3W - Ph-Ph voltage

SpIPhL1L2 — Ph-N voltage

SpIPhL1L3 — Ph-N voltage

Mono Ph — Ph-N voltage

Vv VvV VvV VvV VvV Vv

Connection Type: 3 Phase 4 Wires

L1 T _~ L1 T
GL: M 2 [=
10 (] IR E
QDD 2222

Image 4.11 3 phase application with neutral

Note: Fuse on "N" wire is not obligatory but recommended.

L1

Phase
COM
L1
L2
L3
COM
L1
L2
L3

277V

L2

277V

480V

480V

L3

Y

Terminal
T38
T39
T40
T41
T42
T43
T44
T45

Image 4.12 Typical 3 Phase 4 Wires generator wiring, also known as 3ph High'Y

Note: Connection type 277/480V 3-PHASE, Nominal Voltage 3Ph High Y (page 189).
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L1

120V

=z
208V

208V

120V

120V

L2 |

208V

L3

Image 4.13 3 Phase 4 Wires generator wiring, also known as 3ph Low Y

Note: Connection type 120/208V 3-PHASE, Nominal Voltage 3Ph Low Y (page 189).

Connection Type: High Leg D

L1 _ _~ L1 T Phase Terminal
G L2 /—m/ 12 Tq COM T38
L3 L3
< — Tb L1 T39
N N
Tc L2 T40
IRIRIRI NN e w Ta
Te COM T42
z h] ] ] =zl o o] Jad]
T L1 T43
a1%1% 0a10%) g L2 ="
Ta Tb Tc Td Te Tf Tg Th Th L3 T45

Image 4.14 High Leg Delta application

Note: Fuse on "N" wire is not obligatory but recommended.
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L2

208V

L3

240V

120V

L1

120V

Y

240V

Image 4.15 Typical High Leg D generator wiring

Note: Connection type 120/240V 3-PHASE, Nominal Voltage High Leg D (page 190).

Connection Type: 3 Phase 3 Wires

~ —~
A,
L -

TR

— ~ o0

QD

Ta Tb Tc Td
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~

oM

00 v

G, Tg

Tf

Te Tf Tg Th Th

Phase
N/A
L1
L2
L3
N/A
L1
L2
L3

Image 4.16 3 phase application without neutral

Terminal
T38
T39
T40
T41
T42
T43
T44
T45
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L1

T6 T1

240V

T3 T4

240V

L2 v

T5 T2

240V

L3

A

Image 4.17 Typical 3 Phase 3 Wires generator wiring

Connection Type: SpIlPhL1L2

L1 /—m—/ L1 T Phase Terminal
G =2 -~ - = Ta COM T38
N N Tb L1 T39
Tc L2 T40
[ DOQEM e e
Te COM T42
z| o] o zl 3] 3 T L1 T43
OO OO * ° -
Ta Tb Tc Td Te Tf Tg Th m A 145

Image 4.18 Split phase L1L2 application

Note: Fuse on "N" wire is not obligatory but recommended.
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DOUBLE DELTA Connection

120V

-

120V

L1

240V

Image 4.19 Typical Split Phase generator wiring

ZIG ZAG (DOG LEG) Connection

120V

T8 T12
12 /X716
T11 9
1 T4 15 V3
'_fWY\_‘
[ p L2
J NN~ | A A
>
7 T10 ]
N \J >
i 2
g o~
L1 |

Image 4.20 Typical Split Phase generator wiring

Note: Connection type 120/240V 1-PHASE, Nominal Voltage SplitPhase (page 190).

InteliLite4 AMF8 Global Guide
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Connection Type: SpIPhL1L3

L /—m_/ L1 T Phase
G = ~— —- 3 1a COM
N v Tb L1
Tc N/A
IRl OO0 o
- . . . Te COM
—— - —— - TF L1
@@@@ @@@@ Tg N/A
Ta Tb Tc Td Te Tf Tg Th Th L3

Image 4.21 Split phase L1L3 application

Note: Fuse on "N" wire is not obligatory but recommended.

DOUBLE DELTA Connection

120V

-

240V

120V

L1

Image 4.22 Typical Split Phase generator wiring
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Z1G ZAG (DOG LEG) Connection

L1

120V

Image 4.23 Typical Split Phase generator wiring

Note: Connection type 120/240V 1-PHASE, Nominal Voltage SplitPhase (page 190).

Connection Type: Mono Phase

GLl

N

R

L1

HIRIRIRI

— o~ [32]

LD

Ta Tb Tc Td

HIgiiN

— (o]

i

o

]

LD

Te Tf Tg Th

Note: Fuse on "N" wire is not obligatory but recommended.

T4

T3

Ta
Tb
Te
Td
Te
Tf
Tg
Th

Image 4.24 Mono phase application

T

Phase

COM

L1

N/A

N/A
COM

L1

N/A

N/A

T1

T2

L1

N

120V

Y

Y

Image 4.25 Typical Mono Phase generator wiring
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4.4.6 Magnetic pick-up

A magnetic speed sensor (pickup) is the most common method of engine speed measurement. To use this
method, mount the pickup opposite the engine flywheel, connect the cable to the controller as shown on the

picture below and adjust the setpoint Gear Teeth (page 192) according to the number of teeth on the
flywheel.

For the details about the pick-up input parameters see Technical data on page 175.

IMPORTANT: To ensure proper function use a shielded cable.

Ty
|
Engine Control T L Terminal
S Unit ine ermina
Ta GND T16
| Tb IN T17

<+ -

BATTERY

Note: For more information about Magnetic pick-up terminals see Recommended wiring on page 26.
If engine will not start:

> Check ground connection from pick-up to controllers, if the problem continues, disconnect ground
connection from one of them.

Note: In some cases the controller will measure RPM value even though the gen-set is not running: RPM is
measured from the generator voltage (Gear Teeth = 0). Controller is measuring some voltage value on input

terminals due to open fusing. If RPM > 0 the controller will be put into a Not ready state and the engine will not
be allowed to start.
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4.4.7 Binary inputs

Use minimally 1 mm? cables for wiring of Binary inputs.

A

-

Controller

+

BATTERY

Image 4.26 Wiring binary inputs

Note: The name and function or alarm type for each binary input must be assigned during the configuration.

InteliLite4 AMF8 Global Guide
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4.4.8 Binary Outputs

Use min. 1 mm? cables for wiring of binary outputs. Use external relays as indicated on the schematic below
for all outputs except those where low-current loads are connected (signalization etc.).

IMPORTANT: Use suppression diodes on all relays and other inductive loads!

Controller

+ -

BATTERY

Image 4.27 Binary outputs wiring

Note: Every single low current binary output can provide up to 0.5 A of steady current.
IMPORTANT: Binary output 1 and 2 is power up by E-Stop terminal.

IMPORTANT: When operating temperature is higher than 60 °C it is strongly recommended to
limit output current of high current binary outputs to 4 A (each).

Output current

[

l >
60°C 70°C Temperature
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4.4.9 E-Stop

E-Stop has dedicated terminal T09. Power supply of binary output 1 and binary output 2 is internally
connected (in controller) to E-Stop terminal. It means higher security and faster disconnection of these
outputs. More information about E-Stop functions see E-Stop on page 98.

Note: This function has the same behavior as binary input EMERGENCY STOP (PAGE 438).

Controller
r— =77

1 1
E-Stop B OUT

I
E-Stop E- —% y

-J N AN ]
Fuel  Starter
Solenoid

+ -

BATTERY

Image 4.28 E-Stop wiring

Note: Recommended fusing is 10 A fuse.
Note: Grey dashed line symbolizes internal connection between E-Stop and binary outputs 1 and 2.

Note: For proper functionality of E-Stop, the terminal TO9 must be always wired. Terminal can be connected
to battery+ or to terminal TO3 (BATT+)

IMPORTANT: Suppression diodes are not indicated, but required.

4.4.10 Analog inputs

On each analog input, there is the possibility to connect a voltage, current or resistive sensor.
The analog inputs for resistive automotive type sensors like VDO or DATCON are connected either by one
wire (the second pole is the sensor body) or by two wires.
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Controller

AIN Power
L | J

A-COM
AIN

Analog sensor
U/I/R

Image 4.29 Wiring of analog sensor

Note: For more information about analog inputs terminals see Recommended wiring on page 26.

> Inthe case of grounded sensors, connect the Al COM terminal to the engine body as near to the sensors
as possible.

> Inthe case of isolated sensors, connect the Al COM terminal to the negative power supply terminal of the
controller as well as one pole of each sensor.

Analog inputs are typically used for: Oil Pressure, Coolant Temperature and Fuel Level. All of these

parameters are connected with relevant protections.

Z \
Controller Controller
L AN | | POWER ) AN | [ POWER
5 <Z: § % z 3
% Q) < [
<

: |
é¢ ik 2 ~
J‘ BATTERY BATTERY

Image 4.31 Isolated sensors

Image 4.30 Grounded sensors

Note: For more information about analog inputs terminals see Recommended wiring on page 26.
Note: Schematics show only analog input connection overview, not actual wiring.

Note: The name, sensor characteristic and alarm types for each analog input have to be assigned during
configuration.
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Analog as binary or tristate inputs

Analog inputs can be used also as binary or tri-state, i.e. for contact sensors without or with circuit check. The
threshold level is 750 Q. In the case of tri-state, values lower than 10 Q and values over 2400 Q are evaluated
as sensor failure (short or open circuit). This can be used for example to prevent running the engine with

failed temperature sensor, so it wont be overheated.

N
4

(7 A\

Controller Controller

AIN POWER )

AIN POWER b))

= =
o
<
<

&

2l 2 g 2| 3
9 = = g F
< § S
L h R - + ‘ D e P - +
1] ]
=/ 750 750 BATTERY = BATTERY

Image 4.32 Analog inputs as tristate Image 4.33 Analog inputs as binary

Note: For more information about A-COM terminal see Recommended wiring on page 26.

Note: The name, sensor characteristic and alarm types for each analog input have to be assigned during

configuration.

Note: Tristate and binary sensors are not suitable for Analog Switch functions.

Curve of tristate sensor is prepared for resistive analog inputs 0 .. 2500 Q.
Tristate sensor has 3 states:

> Fls —fail of sensor

> 1-valueisin logical 1

> 0O0-valueisinlogical 0

Curve of sensor:

> <10 Q—fail of sensor

> 10..750 Q —logical 1

> 750..2500 Q —logical 0

> >2500 — fail of sensor
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Analog Voltage sensor

Controller is equipped with +5 V terminal which can be used as power supply for a voltage analog sensor.

(r A\
Controller
J +5V  AIN ACom | T Line Terminal
X J
© 2 o Ta +5V T23
Tb AIN T19-T22
Tc COM T18

Image 4.34 Analog Voltage sensor

Note: Maximal current of 5V output is 45 mA.

4.4.11 CAN bus and RS485 wiring
CAN bus wiring

The wiring of the CAN bus should be provided in such a way that the following rules are observed:
> The maximum length of the CAN bus depends on the communication speed. For a speed of 250 kbps,
which is used on the CAN1 bus (extension modules, ECU), the maximum length is 200 m.

> The bus must be wired in linear form with termination resistors at both ends. No nodes are allowed except
on the controller terminals.

> Shielded cable! must be used, and shielding must be connected to the terminal T01 (Grounding).

External units can be connected on the CAN bus line in any order, but keeping line arrangement (no tails,
no star) is necessary.

> The CAN bus must be terminated by 120Q resistors at both ends using a cable with following parameters:

Cable type Shielded twisted pair
Impedance 120 Q

Propagation velocity 275 % (delay < 4.4 ns/m)
Wire crosscut >0.25 mm’

Attenuation (@1MHz) <2dB/100m

Note: Communication circuits shall be connected to communication circuits of Listed equipment.

TRecommended data cables: BELDEN (http://www.belden.com) - for shorter distances: 3105A Paired - EIA

Industrial RS-485 PLTC/CM (1x2 conductors); for longer distances: 3106A Paired - EIA Industrial RS-485
PLTC/CM (1x2+1 conductors)
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Note: A termination resistor at the CAN (120 Q) is already implemented on the PCB. For connecting, close
the jumper near the appropriate CAN terminal.

H oM L H COM L H oM L
120 Q
OO0 [1] QO OO0 [1]
[\
CAN CAN CAN
H COM L H COM L H COM L
120 Q
M H OO R H

Image 4.35 CAN bus topology

> For shorter distances (connection within one building)

CAN
H COM L

CAN
H COM L
1200

120Q
o[ SER|H!

&

Image 4.36 CAN bus wiring for shorter distances

Note: Shielding shall be grounded at one end only. Shielding shall not be connected to CAN COM terminal

> Forlonger distances or in case of surge hazard (connection out of building, in case of storm etc.)

CAN
H COM L

CAN
H COM L
120Q

120Q
SSE[H SISSIH

Image 4.37 CAN bus wiring for longer distances

® Recommended PT5-HF-12DC-ST'

1Protections recommended: Phoenix Contact (http://www.phoenixcontact.com): PT 5-HF-12DC-ST with PT2x2-
BE (base element) or Saltek (http://www.saltek.cz): DM-012/2 R DJ
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RS485 wiring

The wiring of the RS485 communication (available with plug-in module CM-RS232-485) should be provided
in such a way that the following rules are observed:

Note: A termination resistor at the CAN (120 Q) is already implemented on the PCB. For connecting, close
the jumper near the appropriate CAN terminal.

> Standard maximum bus length is 1000 m.

> Shielded cable! must be used, and shielding must be connected to the terminal TO1 (Grounding).

> External units can be connected on the RS485 line in any order, but keeping the line arrangement (no
tails, no star) is necessary.

> The line must be terminated by 120Q resistors at both ends.

> For shorter distances (connection within one building)

RS485
A COM B

120Q 120Q

&

Image 4.38 RS485 wiring for shorter distances

> Forlonger distances or in case of surge hazard (connection out of building, in case of storm etc.)

RS485

RS485
A COM B

A COM B

120Q 120Q

SSSHE SO0

\ out Q IN out @ IN

/ é / é /

Image 4.39 RS485 wiring for longer distances

® Recommended PT5HF-5DC-ST2

Note: Communication circuits shall be connected to communication circuits of Listed equipment.

TRecommended data cables: BELDEN (http://www.belden.com) — for shorter distances: 3105A Paired — EIA

Industrial RS-485 PLTC/CM (1x2 conductors); for longer distances: 3106A Paired — EIA Industrial RS-485
PLTC/CM (1x2+1 conductors)

2Recommended protections: Phoenix Contact (http://www.phoenixcontact.com): PT 5-HF-5DC-ST with PT2x2-
BE (base element)(or MT-RS485-TTL) or Saltek (http://www.saltek.cz): DM-006/2 R DJ
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4412 USB

This is required for computer connection. Use the shielded USB A to B cable.

N
4

SB

Controller

o)

yz

4

Image 4.40 USB connection

Controller can be also powered by USB (only for service purpose like an uploading firmware, change of
configuration etc.).

IMPORTANT: Power supply by USB is only for service purpose. Binary inputs and outputs are in
logical 0. Also plug-in modules are not working.

O back to Recommended wiring

4.5 Plug-in module installation

4.5.1 Installation

IMPORTANT: Any manipulation with plug-in module shall be done with disconnected power
supply and USB from the controller!

Remove the back cover. To do this, press four holders which are located in corners.

| 5 _InteIiLite 4 AMF 9 ComApD

=
= v e
W Y000 Y
FIDBOSE]

EXTENSION
MODULE

After removing the back cover insert the plug-in module. The plug-in module must be inserted under holders.
After inserting plug-in module under holders press it down. This locks the module in place.
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After locking the plug-in module into holders, place back the back cover (small cover for connectors has to be

removed from back cover). Finally insert the small cover for connectors. Small covers are unique for each
plug-in module.

4.5.2 Removing of the plug-in module

IMPORTANT: Any manipulation with plug-in module shall be done with disconnected power
supply to controller.

Every plug-in module is held by two plastic holders which are in the picture marked with red circles.

e —————] r———i-—--._-...—- [—————

J_-‘-_“-n_.l——‘-.-l—J A
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The easiest way how to remove the plug-in module is to use flat screwdriver and fingers. Put the end of the
screwdriver under the plug-in module and index fingers on the plastic holders. Now push with your fingers in
the direction as it is shown in the picture and with the screwdriver gently push from below. The plug-in module
should pop out of the holders and can be easily removed.

4.6 Maintenance

4.6.1 Backup battery replacement
This battery serves to maintain the run of RTC (real time clock) so that controller does not lose information
about time and date when disconnected from power supply.

The internal backup battery lifetime is approx. 6 years. If replacement of backup battery is needed, follow
these instructions:

> Connect the controller to a PC and save an archive for backup purposes (not necessary but
recommended).

> Disconnect all terminals from the controller and remove the controller from the switchboard.
> Remove the back cover and all plug-in modules.

> Release the rear cover using a flat screwdriver or another suitable tool.

> The battery is located in a holder on the circuit board. Remove the old battery with a small sharp
screwdriver and push the new battery into the holder using a finger.
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> Replace the rear cover. Use slight pressure to lock the snaps into the housing. Pay attention that the cover
is in correct position and not upside down!

> Replace the plug-in modules and back cover.

> Power the controller on, adjust date and time and check all setpoints.

O back to Installation and wiring
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5 Controller setup

5.1 Default configuration
5.2 Controller configuration and PC tools connection
5.3 Operator Guide
5.4 Remote Display
5.5 Functions

O back to Table of contents

5.1 Default configuration

5.1.1 Binary inputs

Number
BIN1
BIN2
BIN3
BIN4
BIN5
BIN6

Description

Generator circuit breaker feedback
Mains circuit breaker feedback

Not used

Not used

Switch controller to OFF mode

Switch controller to TEST mode

5.1.2 Binary outputs

Number
BOUT1
BOUT2
BOUT3
BOUT4
BOUT5
BOUT6

Description

Starter motor control

Fuel solenoid valve
Indication of breaker state

Indication of breaker state

Activation of any devices before start

Gen-set can be connected to load

5.1.3 Analog inputs

Number
AIN1
AIN2
AIN3

Configured sensor
VDO 10 Bar
VDO40-120°C
VDOLevel %

InteliLite4 AMF8 Global Guide

Configured function

GCB FEEDBACK (PAGE 441)
MCB FEEDBACK (PAGE 444)
Not Used

Not Used

REMOTE OFF (PAGE 448)
REMOTE TEST (PAGE 449)

Function

STARTER (PAGE 485)

FUEL SOLENOID (PAGE 465)
GCB CLOSE/OPEN (PAGE 466)
MCB CLOSE/OPEN (PAGE 477)
PRESTART (PAGE 481)

READY To LOAD (PAGE 484)

Function
OIL PRESSURE (PAGE 493)
COOLANT TEMP (PAGE 492)

FUEL LEVEL (PAGE 492)
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5.2 Controller configuration and PC tools
connection

B 2. U B o 56
5.2 2 RO 232 R S A8 57
B 2 B B N et 58

O back to Controller setup

This chapter contains brief introduction into the specifics of firmware and archive upload, as well as the
connection of various PC tools to the controller. If you require detailed information on each PC tool please use
the included Help in those PC tools or download their Global Guides.

5.2.1 USB
You may connect to the controller using the USB port. In this case standard USB A to B cable should be used.
Connection using InteliConfig
ComAp >

CONNECT TO CONTROLLER OPEN OFFLINE ARCHIVE CREATE NEW CONFIGURATION

Connect to a controller using LUSE or Open an offline archive. Create an offline gen-set configuration
R5232/485 cable. Ethernet or AirGate before uploading it to the controller.
connection.
/(9)/ Connect to controller | B Open offiine archive ‘Cﬁ. Creats new configuration
Show at startup | Exit | | skip |

Image 5.1 First screen of InteliConfig — select connect to controller

Detected controllers

O

L\/> Controller (iL)

HID SN: 15030134

Image 5.2 Second screen of InteliConfig - select detected controllers
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Connection using WinScope 1000

B Open Connection
Quick Connection I Site Connection |
“5r @ UsSB 5 © pirGate € Ethernet & © Serial link
HID Device
Username Password
Open |

Image 5.3 WinScope 1000 screen - select USB connection

Select your controller from the HID Device drop-down list.

Note: Username and password are not mandatory.

5.2.2 RS232/RS485

Itis possible to connect to the controller using RS232 or RS485 direct connection (serial port or USB to
RS232/RS485 converter may be used). The following settings should be checked in the controller:
> COM1 Mode (page 297) = Direct

> Controller Address (page 202) must be set

Connection using InteliConfig

Welcome 0% Intel iConfig
CONNECT TO CONTROLLER OPEN OFFLINE ARCHIVE CREATE NEW CONFIGURATION
Connect to a controller using USE or Open an offline archive. Create an offline gen-set configuration
RS232/485 cable, Ethernet or AirGate before uploading it to the controller.
connection.

I /6)’ Connect to controller : | B Open offline archive | | @ Create new configuration
| Show at startup | Exit | | skip |

Image 5.4 First screen of InteliConfig — select connect to controller
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Online Connection Offline Archives

Oy AirGate (0] @1 Ethernet ® & Serial link
COM port: Controller address

‘CONM - USB Serial Device (COM4) v ‘ 1

Username/UID: Password/PIN:

Image 5.5 Second screen of InteliConfig - select Serial link

Connection using WinScope 1000

Quick Connection 1S[te Connection ]

"o O uss S cmrgate [0 cenemet S @ Berialind
COM Port Controller Address

] I &
Username Password

] |

Open

Image 5.6 WinScope 1000 screen - select serial link

Note: Username and password are not mandatory.

5.2.3 Ethernet

Itis possible to connect to the controller using Ethernet port either directly or using ComAp's AirGate service.

Direct connection

If you use a direct connection the controller needs to be reachable directly from the PC you use (i.e. one LAN

or WAN without any firewalls and other points that may not allow the connection). The following settings

should to be checked in the controller:

> Controller Address (page 202) must be set to the same value as in the PC tool

> IP Address Mode (page 325) can be set to AUTOMATIC when there is DHCP service available.
Otherwise it should be set to FIXED

> IP Address (page 326) is either set automatically or it can be adjusted to a specific requested value

> Subnet Mask (page 326) is either set automatically or it can be adjusted to a specific requested value

> Gateway IP (page 327) can be set here when it is used

InteliLite4 AMF8 Global Guide
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Connection using InteliConfig

Welcome 0 InteliConfig

ComAp > T

CONNECT TO CONTROLLER

Connect to a controller using USE or Open an offline archive. Create an offine gen-set configuration

R5232/485 cable, Ethernet or AirGate
connection.

OPEN OFFLINE ARCHIVE CREATE NEW CONFIGURATION

before uploading it to the controller.

‘,f.)’CDnne\:ttDcontmller

| E Open affline archive | | @ Create new configuration |

Show at startup

Bt | sk |

Image 5.7 First screen of InteliConfig — select connect to controller

Online Connection Offline Archives

O % AirGate ® Ethernet

1P address:

[ 10.105.0.186:23

Controller address:
1

Username/UID:

O £ serial ink

Access code:

Password/PIN:

Image 5.8 Second screen of InteliConfig - select Internet / Ethernet

Connection using WinScope 1000

InteliLite4 AMF8 Global Guide

& Open Connection

Quick Connection I Site Cozm.ectionl

w5 UsB N © AirGate & &  Serial link
TP Address Controller Address

I | =l
Access Code

I

Username Password

|

CIpEn

Image 5.9 WinScope 1000 screen - select Ethernet
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Following information has to be filled to establish connection:

>
>
>
>

IP address
Controller address
User name and Password

Access code is required

AirGate connection

You can use ComAp's AirGate service that allows you to connect to any controller via the internet regardless
of the restrictions of the local network (as long as the controller can connect to the internet AirGate service will
work). The following setpoints must be adjusted:

>
>

Vv VvV VvV VvV Vv

Controller Address (page 202) has to be set to the same value as in the PC tool

IP Address Mode (page 325) must set to AUTOMATIC when there is DHCP service available.
Otherwise it should be set to FIXED
IP Address (page 326) is either set automatically or it can be adjusted to a specific requested value

Subnet Mask (page 326) is either set automatically or it can be adjusted to a specific requested value
Gateway IP (page 327) can be set here when itis used

AirGate Connection (page 329) must be set to Enabled

AirGate Address (page 330) currently there is one AirGate server running at URL global.airgate.link
(enter this URL into the setpoint)

IMPORTANT: AirGate Key has to be configured. User with administrator rights has a possibility to
set up or change AirGate Key via InteliConfig using Tools -> Access Administration -> Change
AirGate Key.

IMPORTANT: Controller has to be connected to the Internet.

Getting started with AirGate

1.

2.

3.

Make sure controller has link to Internet
a. CM3-Ethernetis connected to LAN infrastructure, has an IP address and access to Internet

b. CM2-4G-GPS is connected to a mobile operator (preferably to 3G/4G network) and has an IP
address

Connect with InteliConfig e.g. via USB and check setpoints as follows:
a. AirGate connection = ENABLED
b. AirGate port = 54440
c. AirGate address = global.airgate.link

Adjust AirGate key in InteliConfig — this is your "secret key" that you have to provide always when you
want to connect to the controller via AirGate.
@5 InteliConfig | Name:iIntelilite4-1.0.245 | wver: 2.17.0.68, rel. 16.01.2021

Home Control Tools
(e O 21 i A 2 b #
Save Create Manage Firmware Display Set Caontrol User ; Exp
clone clone Clones wupgrade~ So statistic =~ Window Settings  administration~ [Elslil to CS'
Cloning Firmware | Screens  Statistics Customization Sect Change Access code

InteliLite Change AirGate key
SN: 20270018 h e[ e |
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Image 5.10 Changing AirGate key

4. Wait for approx 2 — 4 minutes until the controller connects to AirGate. You can see the progress by

observing the value AirGate status in InteliConfig

5. When the controller is connected to AirGate it will generate AirGate ID for the controller. This AirGate ID is

the "phone number" of the controller.

Note: If CM3-Ethernet and CM2-4G-GPS are used simultaneously the assigned AirGate ID will be different

for each module, so the controller will be accessible via two different AirGate ID.

Connecting from InteliConfig via AirGate 2.0

Online Connection Offline Archives
® AirGate QO || Ethernet O & Serial link
AirGate ID: AirGate server:
v‘l |g|obal.a1rgate.link:54441
Access code: Controller address:
1
AirGate Key:
Username/UID: Password/PIN:
AirGate ID controller addressing ID (see above)
Access Code leave empty

AirGate Key
AirGate Server

Username, Password

AirGate Key adjusted in controller as per description above
"global.airgate.link:54441"

use your credentials

AirGate operational and diagnostic information

Object Description
] Indicated while the controller is actually not trying to connect to AirGate. This is initial
Not defined
value of the status.
Wait to Indicated while the controller is waiting the "repetition period" before next attempt to
connect connect to a node is performed.
. Indicated while the controller is resolving domain name of the node to which itis
Resolving .
attempting to connect.
Connecting Indicated while the controller is attempting to establish TCP link to the node.

Creat sec chan Indicated while CCS encrypted channel is being negotiated.

Registerin
s s "setRuntimeParams" (with any registration status).
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Object Description

Conn Indicated when AirGate sent registration status other than "Authorized" until the status
inoperable changed to "Authorized".

Indicated when AirGate sent registration status "Authorized" until the status changed

Conn operable
to any other one.

Indicated when the service is enabled but suspended due to empty AirGate key.
Susp

AGkeyEmpty Note: If you see this status message you have to adjust AirGate Key as per
instructions above.

Connection using InteliConfig

In order to connect to InteliConfig following information have to be filled out:
> AirGate ID (page 409)

> AirGate Server — AirGate Address (page 330)

> Controller Address (page 202)

> User name and Password

> AirGate Key

IMPORTANT: AirGate Key has to be configured. User with administrator rights has a possibility to

set up or change AirGate Key via InteliConfig using Tools -> Access Administration -> Change
AirGate Key.

Change AirGate Key

Enter AirGate Key

Re-enter AirGate Key

& OK | & cancel

ComAp >

CONNECT TO CONTROLLER OPEN OFFLINE ARCHIVE CREATE NEW CONFIGURATION
Connect to a controller using USB or Open an offline archive. Create an offline gen-set configuration
RS232/485 cable, Ethernet or AirGate before uploading it to the controller.
connection.
/@)’ Connect to controller | B Open offline archive @ Creats new configuration
Show at startup W Exit | | skip

Image 5.11 First screen of InteliConfig — select connect to controller
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Online Connection

® % AirGate

AirGate ID:

Access code:

AirGate Key:

Username/UID:

Offline Archives

(@) ﬁ Ethernet

O £ serial link

AirGate server:
global airgate link:54441

Controller address:

1

Password/PIN:

Image 5.12 Second screen of InteliConfig — AirGate

Connection using WinScope 1000

In order to connect to WinScope 1000 following information have to be filled out:

> AirGate ID (page 409)

User name and Password

Vv VvV VvV VvV Vv

Access code is required

AirGate Server — AirGate Address (page 330)
Controller Address (page 202)

Device Access Key —AirGate Key

IMPORTANT: AirGate Key has to be configured. User with administrator rights has a possibility to

set up or change AirGate Key via InteliConfig using Tools -> Access Administration -> Change

AirGate Key.

InteliLite4 AMF8 Global Guide
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Enter AirGate Key

Re-enter AirGate Key

@_ox

| @ Ccancel
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= Open Connection Pes

Quick Connection | Site Connectbﬂ'

*% C uss & . " Ethernet &  Serial link
AirGate ID AirGate Server

Access Code Controller Address

Device Access Key Username Password

Cper |

InteliLite4 AMF8 Global Guide
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5.3 Operator Guide

5.3 Front panel elements .. 65
5.3.2 Display screens and pages structure ... ... .. 67
5.3 8 BroWSIiNg alarms . 72
B 3 A OGN 73
5.3.5 Production MOde ... .. 75
5.3.6 INformation SCreeN ... .. 76
5.3, 7 Language SeleCtioN . 78
5.3.8 Display contrast adjustment ... ... 80

5.3.1 Front panel elements

InteliLite” AMF 8

& _
OFF MAM [EplE TEST R

Loaded

1=10Fer

RPM_ 15

No Timee
BE: a8 Ba

Image 5.14 Operator interface of InteliLite 4 AMF 8

Control buttons
Position Picture Description

LEFT button. Use this button to move left or to change the mode. The button
can change the mode only if the main screen with the indicator of currently
o ¢II selected mode is displayed.

Note: This button will not change the mode if the controller mode is forced
by one of binary inputs listed in the Reference Guide — "Operating modes"

chapter.
RIGHT button. Use this button to move right or to change the mode. The
9 button can change the mode only if the main screen with the indicator of

currently selected mode is displayed.
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Note: This button will not change the mode if the controller mode is forced
by one of binary inputs listed in the Reference Guide — "Operating modes"
chapter.

HORN RESET button. Use this button to deactivate the horn output without
acknowledging the alarms.

FAULT RESET button. Use this button to acknowledge alarms and
deactivate the horn output. Inactive alarms will disappear immediately and
status of active alarms will be changed to "confirmed" so they will disappear
as soon as their reasons dismiss.

UP button. Use this button to move up or increase value.

PAGE button. Use this button to switch over display pages.

DOWN button. Use this button to move down or decrease value.

ENTER button. Use this button to finish editing a setpoint or moving right in
the history page.

START button. Works in MAN mode only. Press this button to initiate the
start sequence of the engine.

STOP button. Works in MAN mode only. Press this button to initiate the stop
sequence of the Gen-set. Repeated pressing of button will cancel current
phase of stop sequence (like cooling) and next phase will continue.

GCB button. Works in MAN mode only. Press this button to open or close
the GCB.

=
(@)

MCB button. Works in MAN mode only. Press this button to open or close

1/0 the MCB.

Indicators and others

Position

®

Description

GENERATOR status indicator. There are two states — Gen-set OK (indicator is green)
and Gen-set failure (indicator is red). Green LED is on if the generator voltage and
frequency is present and within limits. Red LED starts flashing when Gen-set failure
occurs. After FAULT RESET button is pressed, Red LED goes to steady light (if an alarm
is still active) or is off (if no alarm is active).

MAINS status indicator. There are two states — Mains OK (indicator is green) and Mains
failure (indicator is red). Green LED is on, if mains is present and within limits. Red LED
starts blinking when the mains failure is detected and after the Gen-set has started and
connected to the load it lights permanently until the mains failure disappears.
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® Graphic B/W display, 132 x 64 px.

@ GCB Status. Green LED is on if GCB is closed. It is driven by GCB CLOSE/OPEN output
or by GCB feedback signal.
@ MCB Status. Green LED is on if MCB is closed. It is driven by MCB CLOSE/OPEN

output or by MCB feedback signal.

5.3.2 Display screens and pages structure

The displayed information is structured into "pages" and "screens". Use the PAGE button to switch over the

pages.
> The page Measurement consists of screens which display measured values such as voltages, current, oil
pressure etc.; computed values such as Gen-set power, statistic data and the alarm list on the last screen.

> The page setpoints contains all setpoints organized to groups and also a special group for entering a

password.
> The page History log shows the history log with the most recent record displayed first.

Main Screen

Mude SE|EI2tI:II’ q:

Engine status

5

".

g"‘:‘?‘ . E"'IE"H"E o 11_ Ereaker status
-“L:L 5‘?.“, , 1 ns ;-_“ 1 I'.“___“_III ; C:,t,l,m,_, ~
: K }f"-’:k. ptiona

lIlf - Optional

| | B |
et s

B -I:""""""" 1249 !
E I.p“ﬁn E Current process
B kWl F mﬂ [ )

g A

- = f: Optional H
Symbols
> Padlock — active when LBI ACCESS Lock is active
> R-—active when there is active remote connection to controller

> Exclamation mark — active when there is any alarm in alarm list

Personalization of main screen

Main screen can be personalized by following setpoints:
> Main Screen Line 1

> Main Screen Line 2

> Main Screen Gauge
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Measurement Screens

OFF MAN AUTO TEST a R!
Ready

«,r’*“ﬂ\v Breakers Off
PF 0.00
\ RPM (%]

® No Timer
0 kW 00:00:00

Note: Use the Up and Down buttons to move between measurement pages.

Generator
LIN 230V L1L2 400V
L2N 230V L2L3 400V
L3N 230V L3L1 400V
Generator Freq 50.06Hz

o]

Note: Use the Up and Down buttons to move between measurement pages.

Analog Inputs 1/2
AIN1 HERRHEEER
AIN2 HERHREHEHE
AIN3 HEHHHIEHE

o v

Note: Use the Up and Down buttons to move between measurement pages.

Note: There are additional screens. Screen’s visibility depends on actual configuration (usage of extension
or communication modules, ECU, controller model, etc.).
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Alarmlist
* Wrn Alarm 1

* BOC Alarm 2
Sd Alarm 3

Note: Use the Up and Down buttons to move between measurement pages.

Note: From all of these pages it is possible to switch seamlessly to the setpoint group page by pressing the
Page button.

Setpoint Screens

OFF MAN AUTO TEST aR!
Ready

«/v'*‘ﬂ\v Breakers Off
PF 0.00
\\\ RPM %)

(] No Timer
0_kW 00:00:00

Note: From all measurement pages you can easily go to the setpoint group page by pressing the Page
button.

Login
Setpoint Group
Setpoint Group
Setpoint Group
Setpoint Group
Setpoint Group
Setpoint Group

Note: Use the Enter button to enter selected setpoint group.

select required
setpoint group.

@ Note: Use Up and
Down buftton to

unhwWNER
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Nominal Power

Default Current Note: Use Up and
value value Down button to
200 120 B select required
Range 1+5000 kW setpoint.
<—m s

Note: Use the Left and the Right button to select required setpoint.

Note: Use the Enter button to enter selected setpoint.

Nominal Power

Note: Use Up and

Default New
value Down button to set
200 required value of
Range 1+5000 selected setpoint.
[ |

Note: Use the Enter button to confirm adjusted value of setpoint.

Note: Use the Page button to discard changes, to set setpoint to previous value and to return to the list of
setpoints of selected group.

History Log

OFF MAN AUTO TEST a R!
Ready

«’y‘h‘“\» Breakers Off
PF 0.00
\ RPM 0

() No Timer
0 kW 00:00:00

Note: From all measurement pages you can easily go to the setpoint group page by pressing the Page
button.
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Setpoint Group
Setpoint Group
Setpoint Group
Setpoint Group
Setpoint Group
Setpoint Group

Note: From setpoint group page we can fluently go to the history log pages by pressing the Page button.

auphwWwNERE

No. Reason

000 GCB Closed Note: Use the Up
-001 GCB Opened and the Down
-002 GCB Opened button to select

required alarm
reason.
11:05:45 2021-12-03
Note: Use the Enter button to move to the next page of history log.
Time Date
190:30:52 04/03/2021 Note: Use the Up
©07:03:28 04/03/2021 and the Down
04/03/2021 button to select
e3/e3/2021 required alarm
03/03/2021 e

-001 GCB Opened

Note: Use Enter button to move to the first page of history log.

Note: There are additional history screens. Screen’s visibility depends on actual configuration (usage of
extension or communication modules, ECU, controller model, etc.).

IMPORTANT: The records are numbered in reverse order, i.e. the latest (newest) record is "0" and
older records have "-1", "-2" etc.
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5.3.3 Browsing alarms

OFF MAN AUTO TEST aRr!
Ready

J/y'*‘H\V Breakers Off
PF 0.00
\\\\ RPM 0

(] No Timer
0 _kw 00:00:00

Note: Use the Up button to move to alarm list from main measurement screen.

Alarmlist
* Wrn Alarm 1

* BOC Alarm 2
Sd Alarm 3

> Active alarms are displayed as white text on black background. It means the alarm is still active, i.e. the
appropriate alarm conditions are still present.

> Inactive alarms are displayed as black text on white background. It means the alarm is not active, i.e. the
appropriate alarm conditions are gone.

> Unconfirmed alarms are displayed with an asterisk. This means the alarm is still not acknowledged
(confirmed).

> ECU alarms: SPN/FMI/OC/SC
» SPN — Suspect parameter number
» FMI —type of protection
» OC —number of errors

» SC —source of error

Mumber of alarms

.

{ i 3 !
| Active unconfirmed alarm |

—

~ ; : 1
| Inactive unconfirmed alarm |

.

Active confirmed alarm

ECU alarm

User access management alarms

The controller comes to the customer with Production mode turned on, the default administrator password
installed and with no prefilled email address for password reset. For security purposes, the following user
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access management alarms will appear. Detailed description of situation when the alarms are active is

provided below:

> Wrn Production Mode is present in the alarm list any time the production mode is turned on. To turn off
the Production mode go to User management and uncheck the checkbox Production mode or go to
Production Mode display screen and select disable.

> Wrn Default Password appears in alarm list when the default administrator password is set and
communication module is plugged in the controller. The purpose of alarm is to inform that the controller
might be or is connected to an untrusted interface and cybersecurity rules are not fulfilled because there is
default administrator password.

> Wrn Password reset e-mail address is not set appears in alarm list when there is no email address set
and the administrator password is not the default one. The purpose of alarm is to inform that there is
possibility that the controller might not be accessible by administrator password due to a forgotten
password. The password reset procedure cannot be performed without a filled email address. To fill out
email address, the administrator password is required.

5.3.4 Login

OFF MAN AUTO TEST aRr!
Ready

«’y—*‘"\» Breakers Off
PF 0.00
\\\ RPM 0

(] No Timer
0 _kw 00:00:00

Note: From all measurement pages you can easily go to the setpoint group page by pressing the Page
button.

Login
Setpoint Group
Setpoint Group
Setpoint Group
Setpoint Group
Setpoint Group
Setpoint Group

Note: Use the Enter button to enter setpoint group Login.

Note: Use the Up
and the Down
button to select

setpoint group
Login.

auVhwWNER
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Note: Use the Up
and the Down
Button to select
Login.

Login
Production Mode

<) >

Login

Note: Use the Enter button to enter Login.

Note: Use the Up
and the Down
Button to change
the digit.

UserID
PIN

Note: Use the Left and the Right buttons to move between digits.

-|=

Note: Use the Enter button to confirm the UserlD or Page button to cancel entering Login.

Login

Wrong Credentials

Note: In case that invalid UserID or PIN are entered, the controller shows Wrong Credentials screen. Use
the Enter button to enter Login again or the Page Button to go back to menu.
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5.3.5 Production mode

0 kw

OFF MAN AUTO TEST
Ready

kers Off
¢<::‘hﬂ\» g;ea ers 0
RPM

® No Timer
00:00:00

Note: From all measurement pages you can fluently go to the setpoint group page by pressing the Page

button.

Setpoint Group 1
Setpoint Group 2
Setpoint Group 3
Setpoint Group 4
Setpoint Group 5
Setpoint Group 6

Note: Use the Enter button to enter setpoint group Login.

Login
Production Mode

Note: Use the Enter button to enter the Production Mode.
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Note: Use the Up
and the Down
Button to select
Production Mode
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Production Mode

Disabled
Enabled

Button to change
to disabled

Production Mode

Note: Use the Up
and the Down

Disabled
Enabled

Note: Use the Enter button to disable the Production Mode.

Production Mode

Note: Once Disabled is confirmed by the Enter button the option Enabled is no longer on the screen and
therefore it is not possible to enable Production mode by HMI display screen. Use InteliConfig to enable the
Production mode.

5.3.6 Information screen

OFF MAN AUTO TEST aRr!
Ready

¢/y’*-"\» Breakers Off
PF 0.00
\ RPM 0

® No Timer
0 _kw 00:00:00

=

Note: On Main measurement screen press the Enter and the Page button together. The Enter button has to
be pressed first.
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Intelilite

ComAp

www.comap-control.com

Note: Use the Page button to move to the next page.

About Controller 1/2

Intelilite
ComAp
Controller Name
Application ABC
Branch Standard

Note: Use the Page button to move to the next page.

About Controller 2/2

SW Version 1.0.0.00
HW Version 1.0
Serial 12345678
UserID 1234
Access level 3

Note: Use the Up button to move back to main measurement screen.

Languages

Languagel
Language2
Language3

Note: Use the Enter button to confirm the selected language.
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Note: Use the Page button to move to the next page.

Configuration Level Note: Use the

Up and the Down
Standard button to select

Advanced Ealied
A4 configuration
level.

Note: Use the Enter button to confirm selected configuration level.

Note: Use the Page button to move to the next page.

5.3.7 Language selection

OFF MAN AUTO TEST a R!
Ready

«fy’*hﬂ\» Breakers Off
PF 0.00
\ RPM (%]

® No Timer
0 kW 00:00:00

- B=

Note: On Main measurement screen press the Enter and the Page button together. The Enter button has to
be pressed first.

Intelilite

ComAp

www . comap-control.com

Note: Use the Page button to move to the next page.
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About Controller 1/2

Intelilite
ComAp
Controller Name
Application ABC
Branch Standard

Note: Use the Page button to move to the next page.

About Controller 2/2

SW Version 1.0.0.00
HW Version 1.0
Serial 12345678
UserID 1234
Access level 3

Note: Use the Page button to move to the next page.

Languages

Languagel
Language2
Language3

Note: Use the Enter button to confirm the selected language.
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5.3.8 Display contrast adjustment

OFF MAN AUTO TEST
Ready

\\\ RPM

J/y'*‘H\V Breakers Off
PF 0.00

() No Timer

aR!

%)

00:00:00

=

Note: On Main measurement screen press the Enter and the Page button together. The Enter button has to

be pressed first.

a8

Note: On any measurement screen press the Enter
and the Up button together for higher contrast.

Note: After setting the contrast, no another action is needed.
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Note: On any measurement screen press the Enter
and the Down button together for lower contrast.
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5.4 Remote Display

This chapter describes Remote display firmware IL4-RD, which is designed as a remote signalling and control
software for InteliLite 4 family controllers. It is an optional software which is possible to upload into the
controller rather than the controller’s standard firmware.

5.4.1 General description

Remote display software works as "remote display and control" for the Master controller. Gen-set can be
controlled using the Remote display and the Master controller simultaneously and independently. All Remote
display screens (Measurement screens, Setpoint screens and History Log) display the same data as the
Master controller. The front panel buttons on both controllers work the same way. All remote display LEDs
show the same state as corresponding LEDs on Master controller.

Note: Some settings are not shared between display and control unit (setpoint Backlight Timeout (page
196), Controller language and Controller user mode).

5.4.2 IL4-RD Firmware installation

The IL4-RD Remote display firmware is installed in the same way as any other InteliLite 4 firmware using the
InteliConfig PC tool. Reverting the Remote display controller back to regular Gen-set controller is carried out
the same way.

Note: InteliConfig shows the most compatible and the most recent firmware as default option. Thus, it is

necessary use "More options” (...) button to pick IL4-RD firmware for uploading to controller. (See details on
picture below.)

FW Upgrade - default configuration b4

General
Components Name Version Compatibility

Controller Firmware IL4-RD-AMFZ (1.0.0.2) 1.0.0.2

@ Upgrade @ Ccancel

Note: IL4-RD consists of firmware only, there is no archive included.

Note: When IL4-RD firmware is uploaded to controller there is only possible connect InteliConfig using USB
connection. InteliConfig serves only for firmware update when connected to Remote display. There is no
Master controller SCADA displayed, no possibility to adjust setpoints, display Values eftc.

Note: Please refer to InteliConfig Global Guide for details about firmware uploading to controller.
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5.4.3 Wiring

IL4-RD can be connected to master controller via an onboard RS485 communication port or via the external
RS232/RS485communication ports on CM-RS232-485 communication module . It is possible to connect up
to two Remote displays to one Master controller, but each one needs to be using different communication
interface. Connecting two or more remote displays to one communication line (e.g. RS485) is not possible.
Using one Remote display it is possible to monitor only one Master controller at the time.

Note: IL4 AMF8 and AMF9 do not have an onboard RS485 comm port.

5.4.4 Interconnection variants

RS232
s A\ 2 A\
Master g o Null modem cable % o Remote
S N .
Controller |& &~ | Display
& 4 & 4

Itis necessary to use CM-RS232-485 communication module on both the Master controller and the Remote
display. COM 1 communication channel is used with these settings:

> COM 1 Mode: Direct
> COM 1 Communication Speed: 57600 or 115200 bps
> Controller Address: 1 —32

The maximal distance between Master controller and Remote display is 10 m for RS-232 connection. Itis
recommended to use standard Null modem cable (crossover cable), although three wire (TxD, RxD, GND)
RS-232 connection is sufficient for communication.

RS485
3 A\ (r 3
Master g _ RS-485 cable ¢ _| Remote
S S .
Controller | & &~ | Display
& 4 & 4

Any combination of internal RS485 port or external one on CM-RS232-485 communication module can be
used for the Master and Remote Displays.

COM 2 communication channel is used with these settings:
> COM 2 Mode: Direct

> COM 2 Communication Speed: 57600 or 115200 bps

> Controller Address: 1 —32

The maximal distance between Master controller and Remote display is 1200 m for RS485 connection. Itis
recommended to use shielded twisted-pair cables that comply with the EIA RS-485 standard to reduce
interference and to achieve maximal distance.
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RS232 + RS485

Master Controller with Two Remote Displays

Itis possible to combine two of the previous methods of interconnection and connect two Remote display to
one Master controller concurrently. All parameters and settings are the same as mentioned above.

Note: Onboard RS485 and CM-232-485 communication module can be used to achieve both remote
displays being connected via RS485 for IL4 MRS 16 and IL4 AMF25.

Note: IL4 AMFS8, IL4 AMF9 and IL4 AMF20 as master controller can only have up to two remote displays at
the same time and will need to use RS232 combined with RS485.

(7 A - N
Master % o Null modem cable % o Remote
Controller | & 5 =| Display
& Y, 4 )
(r A\
RS-485 cable S, Remote
N <Z R
&~ | Display
& J

5.4.5 Connection process

After powering up, the Remote Display automatically tries to connect to the last known Master controller (if
such configuration exists in Remote display). Otherwise the Remote display searches for any Master
controller connected. It starts to search on COM 2 (RS485) using Master controller address 1 —32 and
continues with COM 1 (RS232). The Remote Display tries two communication speeds 57600 bps and 115200
bps.

During this autodetection process the message "Trying to connect" is displayed on screen. This process
takes approx. one minute.

When an incompatible configuration type is found in a detected controller, the message "Unknown cfg format
COM x Addr yy" is displayed on screen for 5 seconds. Detecting continues with the next address in the range.

If detecting finishes with no compatible Master controller found, the message "No connection" is displayed on
screen for 5 seconds. The detecting process starts from the beginning and continues until compatible a
Master controller is found.

Unsupported types of controllers or controllers that are not properly communicating are skipped during the
search.

5.4.6 Connection troubleshooting

There are a few reasons why the Remote display may not connect to the Master controller:
> Anunsupported type of Master controller connected.

> Unsupported firmware in Master controller.
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> Configuration table error in Master controller.
> Wrong settings of setpoint COM x Mode in master controller.
> Wrong settings of setpoint COM x Communication Speed in master controller.

> Wrong connection, wiring, or communication failure.

5.4.7 Function description

Remote display software works as "remote display and control" for the Master controller. Gen-set can be
controlled using the Remote display and the Master controller simultaneously and independently. All Remote
display screens (Information screens, Measurement screens, Setpoint screens and History Log) display the
same data as the Master controller. The front panel buttons on both controllers work the same way. All remote
display LEDs show the same state as corresponding LEDs on Master controller. User can switch screens,
enter or set password, adjust setpoints, change language, change Configuration Level, change display
contrast and view history records. Remote display also mirrors state of master’s binary outputs. When binary
output of master controller is active, also appropriate binary output of remote display is active. Itis not
possible to configure logical binary output functions on remote display’s binary outputs.

Note: It is recommended to use the same type and model of controller for Master and for Remote display.
Only in such case is assured the proper function of all buttons, LED diodes and display.

Example: When AMF controller HW type is used as a Master controller and MRS controller HW type is
used for Remote display there is no possibility to control MCB in MAN mode as there is no MCB button on
the MRS controller. Even though all these not recommended combinations may work, all of the limitations
above must be considered.

Master device is always able to function without a connected Remote display. Disconnecting of the serial line
between the Master controller and Remote display has no effect on the Master controller.

When the serial line between the Master controller and Remote display is disconnected, or communication
cannot be established, Remote display shows its own Init screen with the message "Trying to connect" and all
LEDs are off.

Once the Remote display finds compatible Master controller it shows message "Cfg processing" and
downloads configuration table from master controller. After the configuration from Master controller is
downloaded and the Remote display is reinitiated, jump to master controller's Main measurement screen and
regular operation is started.

Itis possible to switch to Remote display's own Init screen to check IL4-RD FW version and serial number of
used controller and communication status by pressing and holding the Page button for more than 3 seconds.

5.4.8 Firmware compatibility

Remote Display

IL4-RD FW is able to be uploaded into the following controllers:
> InteliLite 4 AMF25

InteliLite 4 AMF20

InteliLite 4 AMF9

InteliLite 4 AMF8

InteliLite 4 MRS 16

v VvV VvV Vv
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Note: All controllers from IL4 family can act as Remote Display of master controller and will always be
compatible with each other.

Note: IfIL4 MRS16 is used as a Remote Display in AMF application, the user won't be able to see
information about mains status and there will be no option to control MCB.

Note: It is not possible to use controllers from InteliGen4 200 and InteliATS 2 families as remote display.

Master controllers
Supported master controllers:
> InteliLite4 family

> InteliGen4 200 family

> InteliATS 2 family
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5.5 Functions

5.5.1 Additional running engine indications ... ... ... ..l 86
5.5, 2 After-treatment SUP DO 87
5.5.3 Alternate CoONfIQUIatioON ... 92
B 5.4 AME OPEratiON 93
5.5.8 Breaker CONIOl . 94
5.5.6 ConNeCtiNg 10 l0ad ... . 97
B D, 7 DUMMY LOad . 97
B D B Er S 0D i 98
5.5.9 ECU FrequUeNCy SEleCON ... . . 99
5.5.10 Engine cool dOWN and StOD ... 99
D D I ENGING S At 100
5.0 12 X IS M S . 102
B D B Rt eWall 108
5.5.14 Gen-set OperatioN StateS ... .. 109
B 5.1 GO N CING oo 112
B B G HiS Oy IO .. 112
5.5.17 Maintenance TimMers .. 113
B 5. 18 MRS O At ON . 114
B D O MU ECU 114
5.5.20 Operating Modes ... .. 115
B D 2T P 117
5.5.22 Power formats and UNitS ... 123
5.5, 23 ProteCtiONS . 123
5.5.24 RPM Measurement . 136
B.5.25 SENSOI CUIVES ... o i 137
5.5.26 Stabilization ... ... 139
5.5, 27 Start-StOP SEOUENCE . 139
5.5.28 Universal hours CoUNter ... 141
5.5, 20 USer SE PO S . 141
5.0 30 U Ot . 143
5.5.31 Voltage phase sequence deteCtion ... .. ... .. 143

5.5.1 Additional running engine indications

Itis helpful to have information other than speed (RPM), whether the engine is rotating or not, especially if

RPM is measured from the generator frequency instead of magnetic pickup. The generator frequency

measurement can be unreliable at very low speeds and/or may have a delayed reaction to sudden and big

changes (i.e. in the moment that the engine has just started...).

The following conditions are evaluated as additional running engine indication:

> Voltage on the D+ input is higher than the D+ Threshold (page 221) of battery voltage. Connect this input
to the D+ (L) terminal of the charging alternator and enable the D+ function by the setpoint D+ Threshold
(page 221). If D+ terminal is not available, leave the input unconnected and disable the function.
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> The pickup is not used and frequency is not detected on the pickup input. Connect the pickup input to the
W terminal of the charging alternator if you do not use pickup and the W terminal is available. If not, leave
the input unconnected.

> OQil pressure > Starting Oil Pressure (page 205) setpoint. The oil pressure is evaluated from the analog
input or from the ECU if an ECU is configured.

> Binary input OIL PRESSURE (PAGE 445) is in logical 0.

> Atleast one phase of generator voltage is >25 % of nominal voltage.

These signals are used during start for powering down the starter motor even if no RPM is measured. These
signals are used during stop in order to evaluate if the engine has really stopped.

5.5.2 After-treatment Support
Afer-treatment support generally provides monitoring and control of the after-treatment system installed on
generators engine. The requirements are defined as:
> Providing After-Treatment status information by
» Displaying universal lamps (icons)
» Displaying analog and binary values
> Control of After-Treatment regeneration function by

»  Transmitting commands to the ECU

Providing After-treatment status information

After-Treatment screen

This screen is shown with configured ECU which supports Tier 4 Final / Stage V. The After-Treatment screen
is automatically shown, once any of the selected lamps gets active or change status. Deactivation of the lamp
will not trigger showing the screen. The screen is then shown until the operator switches it to another one.
Alarm list screen has lower priority so even if a new alarm appears, the After-treatment screen is still
displayed. To avoid displaying a blank screen, inactive lamps are represented by "dotted" icons. For no active
lamp the screen shows all dotted icons. Please see examples below:

HT tertreatmernt

=i

Image 5.15 Example of active After-treatment screen
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Image 5.16 Example of inactive After-treatment screen

Universal lamps (icons)

Universal lamp icons are shown on the After-Treatment screen. Based on specific value read in specific
frame with specific SPN, every lamp icon is either:

> shown
> hidden

> blinking slow (1 Hz)
> Dblinking fast (2 Hz)

Lamp name

ECU Yellow
Lamp

ECU Red
Lamp

ECU Wait To
Start

L Inactive
Active icon .
icon
FLETLR
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Alarm

LBO

ECU YELLOW
LAMP (PAGE 463)

ECU RED LAMP
(PAGE 463)

ECU WaIT To
START (PAGE
463)

LBI

ECU YELLOW LAMP
BLINK (PAGE 437)

ECU YELLOW LAMP
FAST BLINK (PAGE
437)

ECU YELLOW LAMP
SOLID (PAGE 438)

ECU RED LAMP
BLINK (PAGE 436)

ECU RED LAMP FAST

BLINK (PAGE 436)

ECU RED LAmP
SoLID (PAGE 436)

ECU WAIT TO START

BLINK (PAGE 437)

ECU WAIT TO START

FAST BLINK (PAGE
437)

ECU WAIT TO START

SOLID (PAGE 437)

88



Lamp name Active icon

Inactive

icon
ATT DPF -E-}:. Wit
Lamp -E-} s -:-':-:-:-. _._-'::_ -

ATT HEST .-"}:.
Lamp ‘."}

ATT SCR ar I "}
Error Lamp .‘}

ATT DEF .-'ll'.‘}

Level Lamp

E;

'.'-._-_

o
By

ATT 3
|

Inhibited - X

Lamp .

"
'-'.-:."'..:"'-.
P

LBO

ATT DPF LampP
(PAGE 458)

ATT HEST LAmMP
(PAGE 458)

ATT SCR
ERROR LAMP
(PAGE 458)

ATT DEF LEVEL
LAMP (PAGE 458)

ATT INHIBITED
LAMP (PAGE 458)

LBI

ATT DPF LAmP
BLINK (PAGE 430)
ATT DPF LAMP FAST
BLINK (PAGE 431)
ATT DPF LAmP
SOLID (PAGE 431)
ATT HEST LAwvP
BLINK (PAGE 432)
ATT HEST LAwvP
FAST BLINK (PAGE
432)

ATT HEST LAMP
SOLID (PAGE 432)
ATT SCR ERROR
LAMP BLINK (PAGE
433)

ATT SCR ERROR
LAMP FAST BLINK
(PAGE 433)

ATT SCR ERROR
LAMP SOLID (PAGE
434)

ATT DEF LEVEL
LAMP BLINK (PAGE
430)

ATT DEF LEVEL
LAMP FAST BLINK
(PAGE 430)

ATT DEF LEVEL
LAMP SOLID (PAGE
430)

ATT INHIBITED LAMP
BLINK (PAGE 432)
ATT INHIBITED LAMP
FAST BLINK (PAGE
433)

ATT INHIBITED LAMP
SOLID (PAGE 433)

Note: Lamps can by disabled during prestart phase. Checkbox: Ignore ECU lamps during prestart is located
in InteliConfig -> Controller Configuration -> Modules -> ECU module -> Electronic control unit settings.
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Note: Aftertreatment support can be disabled. Aftertreatment HMI Screen is hidden and alarms related to
aftertreatment are not shown. Use the checkbox: Disable aftertreatment support located in InteliConfig ->
Controller Configuration -> Modules -> ECU module -> Electronic control unit settings.

Changing behavior of Aftertreatment lamps using PLC

The behavior of lamps can be changed using PLC logic. For this reason there is group of LBI introduced
which directly controls each lamp state. These LBIs can be used for control of the lamps the way the user
wants. PLC Decomposer block should be used in a case the signal from ECU is analog one.

Example:

Hiamecaid |

| LBI10S3: ATT DEF Ley

2ezef

etk |
| LB11071: ATT DEF Le]

L W |
1 g il AR

| LBI1OTY: ATT DEF Le|
|

Image 5.17 The lamp state will be solid when signal is value 1, 2 = blink, 5 = blink fast

Control of After-Treatment regeneration function

Control of the non-mission regeneration is dependent on several conditions:

> Controlleris in MAN mode

> State Running

> ATT INTERLOCK (PAGE 433) = 1 (if configured)

When these conditions are met, user can either switch LBl ATT INTERLOCK (PAGE 433) which acts as
acknowledgment for the ECU that everything is prepared for the DPF regeneration, after that user can start
regeneration by closing LBI ATT FORCE REGEN (PAGE 431) or ATT FORCE REGEN ALT (PAGE 431). Some
ECUs however do not include LBI ATT INTERLOCK (PAGE 433) and closing just LBl ATT FORCE REGEN (PAGE
431) is enough to start the regeneration process.

The exact process and conditions for each particular engine should be studied carefully from the engine
documentation issued by the manufacturer.

User can force or inhibit regeneration process by activating appropriate binary inputs of the controller. Please
see the list of binary inputs below:
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> ATT FoRCE REGEN (PAGE 431)

> ATT FORCE REGEN ALT (PAGE 431)
> ATT INHIBIT REGEN (PAGE 432)

> ATT INTERLOCK (PAGE 433)

Force regeneration by the user

User activatesATT FORCE REGEN (PAGE 431) by pressing the push-button (generate pulse) to force start of
the automatic regeneration process. Controllerimmediately change (and holds for 5 seconds) the data part of
the message transmitted to the ECU (SPN 3696) This will generate signal like 5sec pulse command for the
ECU. Ifinput signal is held more than 5 seconds, the output will continue to generate signal as well.

Force regeneration by the user (alternative)

User activatesATT FORCE REGEN ALT (PAGE 431) by by pressing the push-button (generate pulse) to force
start of the automatic regeneration process. Controller immediately change (and holds for 5 seconds) the
data part of the message transmitted to the ECU (SPN 3696) This will generate signal like 5sec pulse
command for the ECU. If input signal is held more than 5 seconds, the output will continue to generate signal
as well.

During this type of regeneration, protections for overvoltage and overfrequency are deactivated. Overspeed
protection level is increased according to setpoint DPF Regeneration RPM (page 216). GCB is prohibited to
close and alarm DPF Regen with protections off is active.

User can also inhibit regeneration process by:

By doing so, the process of regeneration will be postponed until user switches the LBI back to open position.
The Regeneration Inhibit lamp should be usually on solid when the LBl is closed. If the LBl is closed during
regeneration, the process stops and it will have to start over if the ECU allows it.
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5.5.3 Alternate configuration

There are 3 sets of alternate configurations in a controller:

Configuration set 1

Nominal Power Split
Phase 1 (page 354)
Nominal Power 1 (page
353)

Nominal RPM 1 (page
349)

Nominal Frequency 1
(page 349)

Nominal Voltage Ph-N 1
(page 350)

Nominal Voltage Ph-Ph
1 (page 350)

Nominal Current 1
(page 351)

Connection Type 1
(page 351)

ECU Speed Adjustment
1 (page 353)

Configuration set 2

Nominal Power Split
Phase 2 (page 359)
Nominal Power 2 (page
358)

Nominal RPM 2 (page
354)

Nominal Frequency 2
(page 355)

Nominal Voltage Ph-N 2
(page 355)

Nominal Voltage Ph-Ph
2 (page 355)

Nominal Current 2
(page 356)

Connection type 2
(page 356)

ECU Speed Adjustment
2 (page 358)

Configuration set 3

Nominal Power Split
Phase 3 (page 364)
Nominal Power 3 (page
363)

Nominal RPM 3 (page
359)

Nominal Frequency 3
(page 360)

Nominal Voltage Ph-N 3
(page 360)

Nominal Voltage Ph-Ph
3 (page 360)

Nominal Current 3
(page 361)

Connection type 3
(page 361)

ECU Speed Adjustment
3 (page 363)

Configuration set 4

Nominal Power Split
Phase 4 (page 369)
Nominal Power 4 (page
368)

Nominal RPM 4 (page
364)

Nominal Frequency 4
(page 365)

Nominal Voltage Ph-N 4
(page 365)

Nominal Voltage Ph-Ph
4 (page 365)

Nominal Current 4
(page 366)

Connection Type 4
(page 366)

ECU Speed Adjustment
4 (page 368)

Configuration sets can be changed via logical binary inputs ALTERNATE CONFIG 2 (PAGE 429)ALTERNATE
CONFIG 2 (PAGE 429)ALTERNATE CONFIG 3 (PAGE 429) and ALTERNATE CONFIG 4 (PAGE 429). Configuration
set 1 is active when there is no input activated.

In the case there are more LBI inputs for alternate configuration active at the same time, highest configuration

set is active.

ALTERNATE CONFIG 2

(PAGE 429)
0

O A A O O -

ALTERNATE CONFIG 3

(PAGE 429)
0

0
1
0
1
0
1

ALTERNATE CONFIG 4

(PAGE 429)
0

- 2 O =~ O O

Active
configuration set

A DA W A O DN -

IMPORTANT: Gen-set can not switch to the alternative setpoints when running.

IMPORTANT: When frequency is changed from 50 to 60Hz, ECU Power Relay is activated to send

this change to ECU.
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5.5.4 AMF operation

The "AMF function" represents the automatic start in the event that the mains have failed, and a stop after the
mains have been restored. The automatic start can be enabled or disabled by binary inputs AMF START
BLoCK (PAGE 429) or MAINS FAIL BLOCK (PAGE 442).

Note: The AMF function works only in AUTO mode.

AMF sequence

State

Mains
operation

Mains failure

Island
operation

Mains return

Condition of the transition

Mains failed or MCB
FEEDBACK (PAGE 444)
dropout, MCB Opens On
(page 260) = Mains Fail
Mains failed or MCB
FEEDBACK (PAGE 444)
dropout, MCB Opens On
(page 260) = Gen Run

Mains voltage and frequency
OK, MCB Opens On (page
260) = Mains Fail

Mains voltage and frequency
OK, MCB Opens On (page
260) = Gen Run

Emergency Start Delay
(page 249) elapsed, MCB
Opens On (page 260) =
Mains Fail

Emergency Start Delay
(page 249) elapsed, MCB
Opens On (page 260) = Gen
Run

Mains voltage and frequency
OK

Mains failed

Mains Return Delay (page
249) elapsed

Action

MCB CLOSE/OPEN (PAGE 477)off,
Emergency Start Delay (page 249)
timer started

Emergency Start Delay (page 249)
timer started

MCB CLOSE/OPEN (PAGE 477) on

None

Engine start sequence performed, then
GCB CLOSE/OPEN (PAGE 466) on

Engine start sequence performed, then
MCB CLOSE/OPEN (PAGE 477) off and
GCB CLOSE/OPEN (PAGE 466) on

Mains Return Delay (page 249) timer
started

GCB CLOSE/OPEN (PAGE 466) off and
then engine stop sequence performed

Next state

Mains failure

Mains failure

Mains
operation

Mains
operation

Island
operation

Island
operation

Mains return

Island
operation
Mains
operation

Note: Mains failed means mains over/under -voltage, over/under -frequency, voltage asymmetry is issued
(preset delay must elapse).

Mains failure detection

The mains is considered as faulty when one or more of the following conditions are valid:
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> The mains voltage is out of the limits given by the setpoints Mains Undervoltage (page 253) and Mains
Overvoltage (page 251) for a time period longer than Mains Undervoltage Delay (page 255) or Mains
Overvoltage Delay (page 255).

> The mains frequency is out of the limits given by the setpoints Mains Underfrequency (page 257) and
Mains Overfrequency (page 255) for a time period longer than Mains < > Frequency Delay (page
259).

> The MCB close command was not successful and the alarm was not reset.

> Phase rotation is incorrect.

The AMF procedure

When the mains failure is detected, the following steps are performed:
> Ifthe setpoint MCB Opens On (page 260) is set to Mains Failure, the MCB is opened
> The timer for automatic start of the Gen-set Emergency Start Delay (page 249) begins to count down.

> After the timer has elapsed, the Gen-set is started.

Note: The automatic start of the Gen-set due to AMF function can be disabled by the binary inputs AMF
START BLOCK (PAGE 429) or MAINS FAIL BLOCK (PAGE 442).

> Ifthe setpoint MCB Opens On (page 260) is set to Gen Run, the MCB is opened once the generator
voltage is within limits (after Minimal Stabilization Time (page 214) elapses).

Note: If the mains are restored to health and the Gen-set is still not connected to the load, the controller
interrupts the startup process and closes back the MCB.

> After Transfer Delay (page 250) elapses, the GCB is closed and the Gen-set begins to supply the load.
> After the mains is restored to normal, the timer Mains Return Delay (page 249) begins to count down.

> Maximum time between closing of MCB and opening GCB is given by the setpoint Transfer Delay (page
250). After GCB is opened, the Gen-set cools down and stops.

IMPORTANT: Controller has this behavior only in AUTO mode!

5.5.5 Breaker control

The following power switches are controlled by the controller:
> The generator circuit breaker or contactor - GCB
> The Mains circuit breaker or contactor — MCB
Itis possible to use either a motorized circuit breaker or contactor. Below is a list of available control outputs
that should fit all types of contactors or breakers. The following rules must be followed to when designing the
wiring of power switches:
> The control outputs must be configured and wiring of the power switches must be provided in such a way,
that the controller has full control over the breakers —i.e. the controller can open and close the breaker at
any time.
> The breaker must respond within max. 5 seconds to a close and open command. Special attention should
be paid to opening of motorized circuit breakers, as it could take more than 5 seconds on some types. In
such cases it is necessary to use an undervoltage coil for fast opening.
> After opening the breaker, there is an internal delay before closing the breaker. Delay is 6 seconds —
5 seconds for OFF coil and 1 second for UV coil. After these 6 seconds, breaker can be closed again.
There is no delay when opening a breaker.
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Breaker control outputs

An output for control of a contactor. Its state represents the breaker position requested
Close/Open by the controller. The breaker must react within 5 seconds to a close or open command,
otherwise an alarm is issued.

An output giving a 5 second pulse in the moment the breaker has to be closed. The
output is intended for control of close coils of circuit breakers.

ON caoil

An output giving a pulse in the moment the breaker has to be opened. The pulse lasts
OFF coil until the feedback deactivates, but at least for 5 seconds. The output is intended for
control of open coils of circuit breakers.

The GCB UV coil output is active the whole time the Gen-set is running (not in idle or
cooling). The MCB UV coil output is active when the controller is switched on. The output
is deactivated for at least 5 seconds in the moment the breaker has to be switched off.
The output is intended for control of undervoltage coils of circuit breakers.

UV coil

) —
Binaryr Outputs Breaker feedback
5s

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

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

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

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

I T Time
Feedback match Feedback lost ime

Image 5.18 Breaker control outputs

MCB special requirements

> Ifacontactor is used on the MCB position, it is recommended that the wiring be provided in such a way
that the contactor will be normally closed and will open if the logical binary output MCB CLOSE/OPEN

(PAGE 477) is activated. This behavior is called "negative logic" and can be adjusted by the setpoint MCB

Logic (page 259). The negative logic will prevent accidental opening of the MCB when the controller is
switched off.

> If a contactor is used on the MCB position, it will open itself immediately after the mains have failed,
because it will lose power to the coil. That is why the following adjustment is necessary to prevent
triggering the alarm: MCB Opens On (page 260) = Mains Fail, Mains
Undervoltage Delay (page 255) <1.

> Ifa 230V motor driven circuit breaker is used on the MCB position and an undervoltage coil is not fitted, it

is not possible to open the breaker after the mains have failed, because there is no power for the motor
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drive until the Gen-set is started and providing voltage. Adjusting the setpoint MCB Opens On (page
260) = Gen Run will prevent triggering the alarm.

Breaker failure detection

Breaker fail detection is based on binary output breaker close/open comparing with binary input breaker
feedback.

IMPORTANT: It is necessary to configure breaker feedback to use this function.

IMPORTANT: If a breaker feedback is configured, it will be required all the time. Otherwise alarms
will be issued.

IMPORTANT: Also it is possible to use breakers without feedbacks. In this case there is no check
of breaker real state.

There are three different time delays for breaker failure detection — see following diagrams.

When binary output breaker close/open is in steady state and breaker feedback is changed the breaker
failure is detected immediately (no delay).

Binary Inputs/ E Breaker alarm
Outputs

Breaker Close/
Open Close !

Breaker Close/ |
Open Open

.

—»
Time

Image 5.19 Breaker failure — breaker close/open in steady position — open

Binary Inputs/ @ Breaker alarm
Outputs

[

—>
Time

Image 5.20 Breaker failure — breaker close/open in steady position - close

When binary output breaker close/open opens there is 5 sec delay for breaker failure detection.
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Binary Inputs/ E Breaker alarm
Outputs

Waiting for
feedback 5s

.

| e
Feedback match Time

Image 5.21 Breaker failure — breaker close/open opens

When binary output breaker close/open closes there is 5 sec delay for breaker failure detection.

Binary Inputs/ @ Breaker alarm
Outputs

Waiting for
feedback 5s

.

T —>
Feedback match Time

Image 5.22 Breaker failure — breaker close/open closes

5.5.6 Connecting to load

When the Stabilization (page 139) phase is finished, the Gen-set can be connected to the load.

The command for connecting the Gen-set to the load is issued either automatically (AUTO, TEST modes) or
manually by pressing the GCB button. The following conditions must be valid:

> The Gen-setis running and the Minimal Stabilization Time (page 214) timer has elapsed.

> The Gen-set voltage and frequency are within limits.

5.5.7 Dummy Load

This function is meant to prevent engine from running without load, which can in some cases shorten engine
lifespan. It is a way user can set when to load external power bank and when to unload it.

This function can only be active if the setpoint Dummy Load Active (page 261) is set to Gen Only value and
Engine State is loaded (GCB feedback is active if configured). Dummy Load function is triggered when the
conditions mentioned before are met and Generator power is bellow Dummy Load On (page 261) setpoint
level, or above Dummy Load Off (page 262) level.
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> Power is bellow level set by Dummy Load On (page 261) — in this case controller will wait for a period of
time specified in Dummy Load On Delay (page 262) before activating DUMMY LOAD STAGE 1 (PAGE
460) LBO if no Dummy Load was active before. Otherwise the original outputs will stay on and controller
will activate next stage of Dummy Load.

> Poweris above level set by Dummy Load Off (page 262) — in this case controller will wait for time set by
setpoint Dummy Load Off Delay (page 262) before deactivating the highest active stage of Dummy
Load. If no Dummy Load outputs are active, nothing will happen.
IMPORTANT: Check how big your load bank is and set the Dummy Load On (page 261) and
Dummy Load Off (page 262) setpoints to correct levels, so that when dummy load is activated ,
power will not immediately go over the Dummy Load Off (page 262).

5.5.8 E-Stop

Binary outputs for the control of some essential functions are internally wired as "safe", meaning that their

deactivation is directly bound with the dedicated Input E-STOP (not evaluated as the LBl in the controller).

These BO are fully configurable and are used e.g. for the Starter and Fuel control.

> The emergency stop circuit must be secured.

> The power supply of the associated binary outputs (BOUT1 and BOUT2) is supplied by the E-STOP input
not by the + battery voltage.

Note: There is no difference in the way of configuration of all binary outputs. Binary outputs BO1 (Starter),

BO2 (Fuel Solenoid) are intended for these functions (not dedicated).

There is a measurement of E-STOP input voltage analogically and setting the binary value (representing
emergency stop input level) based on comparison of the measured voltage to two analog levels, which are

derived from the controller supply voltage (battery voltage) perceptually.

Vee + l\ Controller supply voltage
terminal Controller supply
{03) voltage
80%
. Range of insensitivity
E-ST0F U Bt - s E-Stop
terminal : E-Stop input votage binary
o e 60% value
I

Image 5.23 SW principle of E-STOP

> Ifthe input voltage of E-stop is higher than high comparison level (ex. higher than 80% of the supply

voltage), then E-stop is not activated.

> Ifthe input voltage of E-stop is lower than low comparison level (ex. lower than 60% of the supply voltage),

then E-stop is activated.

If the input voltage of E-stop is located somewhere between low and high comparison levels (ex. between 60
and 80 %of the supply voltage, then E-stop binary value will remain in its previous state (meaning the E-Stop

binary value will not change).
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Visualization on CU screen
> 1-E-STOP has voltage — state is OK

> 0-E-STOP has no voltage — protection is active

For more information about connection see E-Stop on page 45.

5.5.9 ECU Frequency selection

Value Ecu freq select is calculated from Nominal Frequency (page 192) setpoint. The sequence for
frequency change is executed automatically (engine must be in still condition) in the following steps:

Starting of the engine is blocked (state: Not Ready)

LBO: ECU Power relay is activated

Wait5s

LBO: Stop Pulse is set for 1 s (standard Stop Pulse duration)
Wait3 s

Frequency selection is changed to a new value

Wait2 s

LBO: Stop Pulse is set for 1 s (standard Stop Pulse duration)
Wait2 s

LBO: ECU Power relay is deactivated

= © o N o ok Wb~

—_

Return from start blocking state

5.5.10 Engine cool down and stop

The cool down phase begins after the stop command has been issued and the GCB has been opened.

> Duration of the cool down phase is determined by the setpoint Cooling Time (page 217).

> Cooling is performed either at nominal speed (generator voltage and frequency protections are evaluated)
or atidle speed (generator voltage and frequency protections are not evaluated). Selection of the speed is
done by the setpoint Cooling Speed (page 217).

> The cool down can be finished manually in MAN mode by pressing the STOP button.

> If anew start request comes, the cool down will be interrupted and the Gen-set will go back to the
stabilization phase. If the cooling was at nominal speed, the stabilization timers will not count down again
so the GCB is ready to be closed (after 2s delay).

When the cool down is finished, the output FUEL SOLENOID (PAGE 465) is de-energized and STOP SOLENOID

(PAGE 486) is energized. The engine will stop within the time period determined by the setpoint Stop Time

(page 217). If the engine does not stop within this time, the alarm will be issued.

The output STOP SOLENOID (PAGE 486) is energized until the engine is stopped, but at least for the duration of
Stop Time (page 217). If the Stop Time (page 217) has elapsed and the engine has still not stopped, the
STOP SOLENOID (PAGE 486) is de-energized for 5 s and then energized again for Stop Time (page 217).This
is repeated until the engine is stopped.

The output Ignition (page 474) is continuously energized until the engine is stopped.

Stopped Gen-set evaluation

The Gen-set is considered as stopped when all of following conditions are valid:
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> The engine speed is lower than 2 RPM.
> The generator voltage in all phases is lower than 10 V.

> None of the Additional running engine indications (page 86) signals is active.

5.5.11 Engine start

Diesel engine

> After the command for start is issued (pressing the Start button in MAN mode, auto start condition is
fulfilled in AUTO mode or controller is switched to TEST mode), PRESTART (PAGE 481) and GLOW PLUGS
(PAGE 471) outputs are energized for a time period established by the setpoints Prestart Time (page
204) and Glow Plugs Time (page 206).

> After Prestart Time (page 204) and Glow Plugs Time (page 206), the output FUEL SOLENOID (PAGE
465) is energized after Fuel Solenoid Lead (page 212) the motor starter is activated by energizing the
output STARTER (PAGE 485).

> When one or more of following conditions is met, the starter output is de-energized:
» The engine speed exceeds the value of Starting RPM (page 205), or
» One of the Additional running engine indications (page 86) signals is active.

> The controller remains in the Starting phase until the engine speed exceeds the value of Starting RPM
(page 205), after which it is considered started and the Idle period will follow.

> The maximum duration that the output STARTER (PAGE 485) is energized is determined by the setpoint
Maximum Cranking Time (page 203). If the engine does not start within this period, the output STARTER
(PAGE 485) is de-energized and a pause with a length determined by Cranking Fail Pause (page 204)
will follow. PRESTART (PAGE 481) and GLow PLUGS (PAGE 471) outputs are active during the pause. After
the pause has elapsed, the next start attempt is executed. The number of start attempts is given by the
setpoint Cranking Attempts (page 203).

> Once the engine is started, the Idle period follows. The binary output IDLE/NOMINAL (PAGE 474) remains
inactive (as it was during the start). The idle period duration is adjusted by the setpoint Idle Time (page
212).

> After the idle period has finished, the output IDLE/NOMINAL (PAGE 474) is activated and the start-up
sequence is finished. The Stabilization (page 139) phase follows.
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Image 5.24 Flowchart of start of diesel engine
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5.5.12 Exercise timers

The exercise (general-purpose) timers in controller are intended for scheduling of any operations such as
periodic tests of the Gen-set, scheduled transfer of the load to the Gen-set prior to an expected disconnection

of the mains etc.
Related setpoints for timer 1 are:

> Timer 1 Function (page 274) Timer 1 Day (page 278)
Timer 1 Repetition (page 276) Timer 1 Repeated Day In Week (page 278)
Timer 1 First Occur. Date (page 275) Timer 1 Repeat Day In Month (page 278)
Timer 1 Repeat Week In Month (page 279)
Timer 1 Refresh Period (page 280)

Timer 1 Weekends (page 281)

Timer 1 First Occur. Time (page 276)
Timer 1 Duration (page 276)

Vv VvV VvV VvV Vv

Timer 1 Repeated (page 277)

Vv VvV ¥ VvV VvV VvV Vv

> Timer 1 Repeat Day (page 277) Timer 1 Setup (page 275)

There are up to 2 Timers available in the InteliLite 4. For more information see Group: Scheduler on page
267.

Available modes of each timer:

This is a single shot mode. The timer will be activated only once at preset date/time for

Once i
preset duration.
The timer is activated every "x-th" day. The day period "x" is adjustable. Weekends can be
Daily excluded. E.g. the timer can be adjusted to every 2nd day excluding Saturdays and
Sundays.
Weekly The timer is activated every "x-th" week on selected weekdays. The week period "x" is

adjustable. E.g. the timer can be adjusted to every 2nd week on Monday and Friday.

The timer is activated every "x-th" month on the selected day. The requested day can be
Monthly  selected either as "y-th" day in the month or as "y-th" weekday in the month. E.g. the timer
can be adjusted to every 1st month on 1st Tuesday.

Short The timer is repeated with adjusted period (hh:mm). The timer duration is included in the
period period.

Once mode

Set-up via InteliConfig

To set-up timer via InteliConfig go to the setpoint ribbon, setpoint group scheduler and setpoint Timer 1
Setup.

Note: First, the timer functions must be adjusted via setpoint Timer 1 Function (page 274).
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Timer off @ Once Repeat T | Timer mode|
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| @& ok ' @J Cancel

Image 5.25 Once mode - InteliConfig

In timer mode select Once. In timer settings adjust date and time of occurrence of timer. Also adjust the
duration of timer.
Set-up via controller interface

In controller go to the Scheduler setpoint group. Select the function of timer via Timer 1 Function (page 274)
setpoint. Then go to Timer 1 Setup and press the Enter button. In Timer 1 Repetition (page 276) setpoint
select Once mode. Then adjust Timer 1 First Occur. Date (page 275), Timer 1 First Occur. Time (page
276) and Timer 1 Duration (page 276).

Note: Use the Left and the Right buttons to move between timer setpoints.

Daily mode

Set-up via InteliConfig

To set-up timer via InteliConfig go to the setpoint ribbon, setpoint group scheduler and setpoint Timer 1
Setup.

Note: First, the timer functions must be adjusted via setpoint Timer 1 Function (page 274).
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Image 5.26 Daily mode - InteliConfig

In timer mode select Repeat. In repetition type select Daily. In timer settings adjust date and time of first
occurrence of timer. Also adjust the duration of each occurrence of timer. Then select the xth day of repetition
(Timer 1 Refresh Period (page 280)) and behavior of timer on weekends (Timer 1 Weekends (page 281)).

Example: On image example first start of timer will be 1/1/2016 at 12:00. Duration will be 1 hour. Timer will
be activated again every 3rd day at 12:00 for 1 hour including weekends.

Set-up via controller interface

In controller go to the Scheduler setpoint group. Select the function of timer via Timer 1 Function (page 274)
setpoint. Then go to Timer 1 Setup and press the Enter button. In Timer 1 Repetition (page 276) setpoint
select Repeated mode. Then adjust Timer 1 First Occur. Date (page 275), Timer 1 First Occur. Time
(page 276) and Timer 1 Duration (page 276). In setpoint Timer 1 Repeated (page 277) select Daily and
adjust Timer 1 Refresh Period (page 280) (xth day of repetition) and Timer 1 Weekends (page 281)
(behavior of timer on weekends).

Note: Use the Left and the Right buttons to move between timer setpoints.

Weekly mode

Set-up via InteliConfig

To set-up timer via InteliConfig go to the setpoint ribbon, setpoint group scheduler and setpoint Timer 1
Setup.

Note: First, the timer functions must be adjusted via setpoint Timer 1 Function (page 274).
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Timer 1 Setup X

Timer Off Once & Repeat i | Timer mode|
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First occurrence: 1/1/2016 1 __I'J_ Tirier E
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Image 5.27 Weekly mode - InteliConfig

In timer mode select Repeat. In repetition type select Weekly. In timer settings adjust date and time of first
occurrence of timer. Also adjust the duration of each occurrence of timer. Then select the xth week of
repetition (Timer 1 Refresh Period (page 280)) and days when timer should be active (Timer 1 Day (page
278)).
Example: On image example first start of timer will be 1/1/2016 at 12:00. Duration will be 1 hour. Timer will
be again activated every 2nd week on Monday, Wednesday and Friday at 12:00 for 1 hour.

Set-up via controller interface

In controller go to the Scheduler setpoint group. Select the function of timer via Timer 1 Function (page 274)
setpoint. Then go to Timer 1 Setup and press the Enter button. In Timer 1 Repetition (page 276) setpoint
select Repeated mode. Then adjust Timer 1 First Occur. Date (page 275), Timer 1 First Occur. Time
(page 276) and Timer 1 Duration (page 276). In setpoint Timer 1 Repeated (page 277) select Weekly and
adjust Timer 1 Day (page 278) (days when timer should be active) and Timer 1 Refresh Period (page 280)
(xth week of repetition).

Note: Use the Left and the Right buttons to move between timer setpoints.

Monthly mode

Set-up via InteliConfig

To set-up timer via InteliConfig go to the setpoint ribbon, setpoint group scheduler and setpoint Timer 1
Setup.

Note: First, the timer functions must be adjusted via setpoint Timer 1 Function (page 274).
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There are two types of monthly repetition. The first is based on repeating one day in month.

In timer mode select Repeat. In repetition type select Monthly. In timer settings adjust date and time of first
occurrence of timer. Also adjust the duration of each occurrence of timer. Then select the type of monthly
repetition and the xth day of repetition (Timer 1 Repeat Day In Month (page 278)). Than select the xth

month of repetition.

Timer 1 Setup X
~
Timer off Once ® Repeat Timer mode
N
First occurrence: 1/1/2016 _ L e
Time: | 12:00 G) Duration: | 1:00 ® | settings
Repeating since first occurrence
daily on 0 .day __I__'( Type of R
o manthly
weekly e on z 2l \_repetition )
s monthly [#] Monday ] Tuesday
Sl [ wednesday [C] Thursday { activedays |
Friday [} saturday | inweek |
A ——
[ [] sunday
. = / i
iineuery 2 < | month ! x-th manth
‘ EF repeﬁﬁo&
’ @ Ok @ Cancel
] : i [E
g w—
| Repetition |
L type

Image 5.28 Monthly mode - InteliConfig

Example: On image example first start of timer will be 1/1/2016 at 12:00. Duration will be 1 hour. Timer will

be activated again every 2nd day in 2nd month at 12:00 for 1 hour.
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Second type of monthly repetition is based on repeating days in week in month.

Timer 1 Setup X

[ Ii

Timer Off Once & Repeat | Timer mode|
' | | % )
First occurrence: 1/1/2016 1B N (-
Time: | 12:00 @ Duration: | 1:00 ® e settings i
Repeating since first occurrence
daily |® on 2 2 |.day L Typent T
B manthly
weekly §&) on 2=l | \_repetition J
o monthly Monday Tuesday
Wednesday Thursda
short period e
Friday Saturday
[- Sunday
{in every 2 2| month | ————{ x-thmonth |

‘ \Ef repetiti on)

' | @ ok | @I Cancel

( Repetition )
l type ,

Image 5.29 Monthly mode - InteliConfig

In timer mode select Repeat. In repetition type select Monthly. In timer settings adjust date and time of first
occurrence of timer. Also adjust the duration of each occurrence of timer. Then select the type of monthly
repetition, the xth week of repetition and days in week. Than select the xth month of repetition.

Example: On image example first start of timer will be 1/1/2016 at 12:00. Duration will be 1 hour. Timer will
be activated again every 2nd week in 2nd month on Monday, Wednesday and Friday at 12:00 for 1 hour.

Set-up via controller interface

There are two types of monthly repetition. The first is based on repeating one day in month.

In controller go to the Scheduler setpoint group. Select the function of timer via Timer 1 Function (page 274)
setpoint. Then go to Timer 1 Setup and press the Enter button. In Timer 1 Repetition (page 276) setpoint
select Repeated mode. Then adjust Timer 1 First Occur. Date (page 275), Timer 1 First Occur. Time
(page 276) and Timer 1 Duration (page 276). In setpoint Timer 1 Repeated (page 277) select Monthly and
adjust type of monthly repetition via Timer 1 Repeat Day (page 277), Timer 1 Refresh Period (page 280)
(xth month of repetition) and Timer 1 Repeat Day In Month (page 278) (concrete day in repeated months).

The second type of monthly repetition is based on repeating on certain days of the week in a month.

In controller go to the Scheduler setpoint group. Select the function of timer via Timer 1 Function (page 274)
setpoint. Then go to Timer 1 Setup and press the Enter button. In Timer 1 Repetition (page 276) setpoint
select Repeated mode. Than adjust Timer 1 First Occur. Date (page 275), Timer 1 First Occur. Time
(page 276) and Timer 1 Duration (page 276). In setpoint Timer 1 Repeated (page 277) select Monthly and
adjust type of monthly repetition via Timer 1 Repeat Day (page 277), Timer 1 Refresh Period (page 280)
(xth month of repetition), Timer 1 Repeated Day In Week (page 278) (days in week when timer is active)
and Timer 1 Repeat Week In Month (page 279) (concrete week in repeated months).

Note: Use the Left and the Right buttons to move between timer setpoints.
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Short period mode

Set-up via InteliConfig

To set-up timer via InteliConfig go to the setpoint ribbon, setpoint group scheduler and setpoint Timer 1
Setup.

Note: First, the timer functions must be adjusted via setpoint Timer 1 Function (page 274).

- 1 il \
Timer off Once & Repeat l | Timer mode|
: Y =/
First occurrance: 1/1/2016 L__I'"' Timer )
Time:  12:00 @ Duration: | 1:00 G) ‘ L settings _f
Repeating since first occurrence __,-'r. x-th inter\tal."
' .| |of repetition)
daily |period | 4:00 (L) hours — - =
weakly
monthly
e short period

’ @ ok || @ Ccancel

( Repetition ]
| type )

Image 5.30 Short period mode - InteliConfig

In timer mode select Repeat. In repetition type select Short period. In timer settings adjust date and time of
first occurrence of timer. Also adjust the duration of each occurrence of timer. Then select the interval of
repetition (shorter than 1 day).

Example: On image example first start of timer will be 1/1/2016 at 12:00. Duration will be 1 hour. Timer will
be activated again every 4th hour for 1 hour.

Set-up via controller interface

In controller go to the Scheduler setpoint group. Select the function of timer via Timer 1 Function (page 274)
setpoint. Then go to Timer 1 Setup and press the Enter button. In Timer 1 Repetition (page 276) setpoint
select Repeated mode. Then adjust Timer 1 First Occur. Date (page 275), Timer 1 First Occur. Time
(page 276) and Timer 1 Duration (page 276). In setpoint Timer 1 Repeated (page 277), select Short
Period and adjust Timer 1 Refresh Period (page 280) (interval of repetition).

Note: Use the Left and the Right buttons to move between timer setpoints.

5.5.13 Firewall

The firewall function allows to restrict the access to the controller application services (ComAp/TCP server,
MODBUS/TCP server etc.) or to the specific computers or networks. Firewall can be activated on Ethernet port.
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Example:

Adress: 192.168.1.0
Netmask: 255.255.255.0

Port: 23

Any computer with IP address from the network range 192.168.1.0 — 192.168.1.255 can connect to
ComAp/TCP server (= connect to the controller with InteliConfig via Ethernet).

Example:

Adress: 192.168.1.100
Netmask: 255.255.255.255

Port: 502

Only the single computer with IP address 192.168.1.100 can connect to MODBUS/TCP server

IMPORTANT: When enabling the firewall, If the rules are not set up properly and the connection is
made remotely, loss of connection can happen.

5.5.14 Gen-set operation states

Engine state machine

Init

Not ready
Ready
Prestart

Cranking
Pause
Starting
Running
Loaded
Cooling

Stop

Shutdown

EmergMan

Autotest during controller power on.

Note: Sometimes controller stays in Init mode after FW upgrade. It means that there
are new parameters which should be checked by user. It is possible to disable this
control via InteliConfig.

Gen-set is not ready to start.
Example: When shutdown alarm is active or unit is in OFF mode.
Gen-setis ready to run.
Prestart sequence in process, PRESTART (PAGE 481) output is active.
Example: Usually used for preheating or processes executed prior Gen-set start.
Engine is cranking, STARTER (PAGE 485) output is active.
Pause between start attempts.
Starting speed is reached and the Idle timer is running.
Gen-set is running at nominal speed.
Gen-set is running at nominal speed and GCB CLOSE/OPEN (PAGE 466) is active.
Gen-set is cooling before stop.
Stop.
Example: Automatic or manual stop command was issued, engine is stopping.
Shut-down alarm activated.
EMERGENCY MAN (PAGE 438) Gen-set operation.
Example: Used for bypass the controller and engine manual start.

Controller mode, where the LBl EMERGENCY MAN (PAGE 438) is activated. All control
functions are stopped
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Engine started conditions

> Engine speed (RPM) > Starting RPM (page 205) or

> Oil pressure > Starting Oil Pressure (page 205) or

> Binary input OIL PRESSURE (PAGE 445) is in logical 0 or

> D+ terminal active (reached D+ Threshold (page 221) of supply voltage) for minimum 1 s or

> Generator voltage > 25 % of Nominal Voltage Ph-N (page 188) or Nominal Voltage Ph-Ph (page 188)

(any phase)

Note: Any of these condition will disconnect starter of the engine, however for transition to next state RPM

needs to be higher than Starting RPM (page 205).

Engine running conditions

> Engine speed (RPM) > Starting RPM (page 205) or

> Oil pressure > Starting Oil Pressure (page 205) or

> Binary input OIL PRESSURE (PAGE 445) is in logical 0 or

> Generator voltage > 25 % of Nominal Voltage Ph-N (page 188)

Still engine conditions

> Engine speed (RPM) < Starting RPM (page 205) and

> OQil pressure < Starting Oil Pressure (page 205) and

> Binary input OIL PRESSURE (PAGE 445) is in logical 1 and
> Generator voltage < 50 V (all phases)

Note: When the engine was running before and all above conditions are fulfilled, additional 2 s delay is
necessary to confirm "still engine”.

When any engine running conditions are observed in still engine, then the is
activated with the following delays:
> For generator voltage from 10 V to < 50 % of nominal voltage, Wrn Stop Fail has delay 1 s

> For generator voltage > 50 % of nominal voltage, Wrn Stop Fail has delay 200 ms
> OQil pressure > Starting Oil Pressure (page 205), Wrn Stop Fail has delay 1 s

> Binary input OIL PRESSURE (PAGE 445) is in logical 0, Wrn Stop Fail has delay 1 s
> For detected RPM, there is no delay.

Stop engine conditions

If no engine running conditions are validated, then the controller will wait extra 12 s before leaving the
Machine Stop state and releasing the STOP SOLENOID (PAGE 486) output.
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Stop Solenoid

. RPM / Frequency
Engine run 12s

Output

Cooling Time

| S
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Fuel Solenoid is
opened

Stop Time

Gen-set stopped
»

|
Stop

Time

Image 5.31 Engine stops in Stop Time (page 217)

If the total stopping time will exceed setpoint Stop Time (page 217) then the Wrn Stop Fail (page 517) and
binary outputs for stopping are activated. The controller will continuously try to stop the engine.

Stop Solenoid

[#] Warning Stop Fail
is active
Engine run 12s |

Output

Cooling Time

. RPM / Frequency
. D+

. Oil Pressure

///ﬂ

A @ Fuel Solenoid is

opened

! Stop Time ! 5s ! Stop Time !

|-
Gen-set stopped
»-

T
Stop

—
Time

Image 5.32 Engine stops after first Stop Time (page 217)

Electric state machine

MainsOper
MainsFIt
IslOper

MainsRet
BrksOff
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Mains is present and all its values are within limits.
Example: MCB is closed, GCB is opened
Mains fails
Island operation
Example: MCB is opened, GCB is closed
Mains recover
GCB, MCB opened
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5.5.15 Geo-fencing

Geo-fencing function (available with CM2-4G-GPS) is kind of protection that evaluates whether the actual
GPS location is within a predefined area, then based on this evaluation takes an action (sends SMS
message, stops engine, make history record etc.). This function is enabled by setpoint Geo-Fencing (page
290) or by logical binary input GEO-FENCING ENABLE (PAGE 442).

Using InteliConfig, it is possible to set two concentric geo-circles within which the unit is allowed to be located.
Each geo-circle is defined as a circular geographic area with its center (common for both geo-circles) named
Home Position. This point is adjusted via setpoints Home Latitude (page 290) and Home Longitude (page
291) and radius named Fence Radius adjusted via setpoints Fence 1 Radius (page 293) and Fence 2
Radius (page 295).

The Protection can be different for both circles and are adjusted via setpoints Fence 1 Protection (page
292) and Fence 2 Protection (page 294).

Itis also possible to see the current position of the controller in WebSupervisor map view.

5.5.16 History log

The history log is an area in the controller's non-volatile memory that records "snapshots"” of the system at
moments when important events occur. The history log is important especially for diagnostics of failures and
problems. When the history file is full, the oldest records are removed.

Each record has the same structure and contains:

> The event which caused the record (e.g. "Overspeed alarm" or "GCB closed")

> The date and time when it was recorded

> Allimportant data values such as RPM, kW, voltages, etc. from the moment that the event occurred.

Note: It is possible to clear history on users demand. To execute history log clearing, navigate to History
page in InteliConfig and select the option ClearHistory.

Record structure

Name Abbreviation Description

Row number (0 corresponds to the last record, -1 to the previous
Number No.

one, etc.)

Reason for history record (any event or alarm related to the gen-
Reason Reason

set
Time Time Time
Date Date Date
RPM RPM Engine rotations per minute
Power Pwr Generator active power
Reactive power Q Generator reactive power
Power Factor PF Generator power factor
Load Character LChr Generator load character
Generator

Gfrq Generator Frequency

Frequency
Generator Voltage Vg1 Generator voltage Ph1
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Generator Voltage Vg2 Generator voltage Ph2

Generator Voltage Vg3 Generator voltage Ph3
Generator Voltage  Vg12 Generator voltage Ph12
Generator Voltage  Vg23 Generator voltage Ph23
Generator Voltage  Vg31 Generator voltage Ph31
Generator Current  1g1 Generator current Ph1
Generator Current  1g2 Generator current Ph2
Generator Current  1g3 Generator current Ph3
Mains Frequency Mfrq Mains Frequency
Mains Voltage Vm1 Mains voltage Ph1
Mains Voltage Vm?2 Mains voltage Ph2
Mains Voltage Vm3 Mains voltage Ph3
Mains Voltage Vm12 Mains voltage Ph12
Mains Voltage Vm23 Mains voltage Ph23
Mains Voltage Vm31 Mains voltage Ph31
Mains Current IL1 Mains current Ph1
Voltage Battery VBat Voltage of battery
Analog Input 1 Ain1 Analog input 1

Analog Input 2 Ain2 Analog input 2

Analog Input 3 Ain3 Analog input 3

Binary Inputs BIN Controller binary inputs
E-Stop E-Stop State of dedicated E-Stop input
Binary Outputs BOUT Controller binary outputs
Controller Mode Mode Controller mode

Note: When some setpoint is changed, its number of the communication object is written in the history log.

5.5.17 Maintenance Timers

Maintenance timer contains two types of timers — Maintenance Timer RunHours and Maintenance Timer

xy Interval.

> Maintenance Timer RunHours is based on engine running hours and it only counts down when engine
is running. When engine runs value Maintenance Timer RunHours counts down, but setpoint
Maintenance Timer RunHours will not change.

> Maintenance Timer Interval is set in months. Specific date is calculated as the setpoint is set. E.g. when

the timer is set to 6 months on June 10th, corresponding Maintenance Timer Interval value is set to the
number of days remaining to December 10th, the timer count down is done in days and alarm is issued on
December 10th. The setpoint value does not change, as the remaining days count down is done.

> Timers can be reset by changing the corresponding setpoint value (it does not have to be a different value,
editing it and confirming original value is enough).

> When either of the timers elapse, appropriate LBO Maintenance will be activated and stays active until
the timers are reset.

Note: For more information see Group: Maintenance Timers on page 231.

InteliLite4 AMF8 Global Guide 113



5.5.18 MRS operation

The "MRS function" represents manual or remote start of gen-set. It is ideal for prime power applications.

The MRS procedure

When the start command is detected, the following steps are performed:
> The Gen-set is started.
> GCBiis closed and the Gen-set begins to supply the load (in AUTO mode, otherwise GCB button must be
pressed)
When the stop command is detected, the following steps are performed:
> GCB is opened and the Gen-set stops supplying the load.

> After GCB is opened, the Gen-set cools down and a stops.

5.5.19 Multi ECU

InteliLite 4 allows you to configure, monitor and control multiple Electronic Control Units (ECUs), such as
Engine Control Units, AVR modules, Breakers and Modbus modules which are connected to the CAN. At this
moment there are 2 ECU slots available, each slot can contain one ECU which settings can be separately
configured.

In order to ensure proper functionality you shall pay extra attention to settings o ECU address and 2]

Controller address. ECU address has to be always unique whereas Controller address is required to be set to
same value as Subgroup: Controller Address (page 202) of the Controller Unit that sends commands
frames to this ECU.

Moreover you can now also modify ©)0 Configuration and recognized O Fault Codes.

Module Configuration /O Configuration Fault Codes Configuration
Deutz EMR2 (7.3.0) | [(5]Remove modute
Maodule picture Description:
Engines type : Series 1000 Deutz engines series 1000 with EMR2 engine control unit (similar to Volvo
ECU model < EMR2 EDCd].
| eanin @ | canii B | canicoMBl | power (B | Power- B | KeyawitchH |
| 12 | 13 | WA | 4 | I
|
F - connector - ECU side |:.l = |
L‘ = [ If !
3 C} : a | j,. i Electronic control unit settings
I L Protection upon module failure Shutdown
= EMRZ = a y sl -
O @I 5 . F ) odule name | ECU 1
. @] - connector - hamess side .-
":':nmp Ignore ECU lamps during prestart D
Add to history
Disable aftertreatment support D
B ECU address )
E Controller address 3
ECU binary input count 14
ECU binary output count 8
ECU analog input count g
ECU analog output count 4

Note: Module name effects name of the value screen shown on the controller.
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Controller objects related to ECU

ECU
Slot

LBI LBO Alarm

ECU COMMUNICATION FAIL
1 ECU 1 ComM FAIL (PAGE 461)

BLOCK 1 (PAGE 435)

ECU CoMMUNICATION FAIL
2 ECU 2 Comm FAIL (PAGE 461)
BLOCK 2 (PAGE 435)

For each ECU there is LBO which gets activated when communication issue with respective ECU is detected.
For easier detection whether all configured ECUs are communicating, there is LBO ECU Comm OK (PAGE
461). During detected communication issue an alarm is issued for respective ECU. This alarm and all user
protections related to respective ECU can be suppressed by appropriate LBI. To suppress all protections of
all ECUs use LBI ECU COMMUNICATION FAIL BLOCK (PAGE 435). See table above to find relative LBO, LBI
and alarm to respective ECU slot.

All protections which evaluation depends on values from the ECU with communication error are blocked in
order to prevent showing of invalid protections in the Alarm list.

5.5.20 Operating Modes

Selecting the operating mode is done with the Left and the Right d buttons on the front panel or by
changing the Controller Mode (page 193) setpoint (from the front panel or remotely).

Note: If this setpoint is configured as password-protected, the correct password must be entered prior to
attempting to change the mode.

Note: The mode cannot be changed if Access Lock input is active.

The following binary inputs can be used to force one respective operating mode independent of the mode
setpoint selection:

> Remote OFF (page 448)

> Remote TEST (page 449)

> Remote MAN (page 447)

> Remote AUTO (page 447)

If the respective input is active the controller will change the mode to the respective position according to the
active input. If multiple inputs are active, the mode will be changed according to priorities of the inputs. The
priorities match the order in the list above. If all inputs are deactivated, the mode will return to the original
position given by the setpoint.

AMF Operating Modes

OFF mode — AMF

No starting of the Gen-set is possible .Controller stays in Not ready status and cannot be started in any way.
The MCB is closed permanently (MCB Opens On (page 260) = GENRUN) or is open / closed depending on
whether the mains is present or not (MCB Opens On (page 260) = MAINSFAIL). No AMF function will be

performed. The buttons MCB , GCB , Startﬂ and Stop @ including the appropriate binary inputs for

external buttons are not active.

IMPORTANT: When engine is running, it is not possible to switch Gen-set to OFF mode.
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MAN mode — AMF

The engine can be started and stopped manually using the Start D and Stop buttons (or the external

buttons wired to the appropriate binary inputs) in MAN mode. When the engine is running, GCB can be
closed. Also MCB can be closed and opened manually using the MCB button, regardless of whether the
mains is present or not. No auto start is performed.

Note: The controller provides interlock between GCB and MCB, it means it is never possible to close both CB
together.

AUTO mode — AMF
The controller does not respond to the buttons Startﬂ, Stop @ MCB ON/OFF and GCB ON/OFF .
Engine start/stop request is evaluated from Mains failure/return.

Note: When the AMF function will start the engine than the engine will be running at least for the time which is
defined in Mains Return Delay (page 249) setpoint, even if the mains would return in the meantime.

TEST mode — AMF only

The Gen-set will be started when the controller is put to TEST mode and will remain running unloaded. If a
mains failure occurs, the MCB will be opened and after Transfer Delay (page 250) the GCB will be closed
and the Gen-set will supply the load. After the mains have recovered, the delay Mains Return Delay (page
249) will count down. If the time elapses and the mains is still OK, the controller will transfer the load back to
the mains after Transfer Delay (page 250) and the Gen-set will run unloaded again until the mode is
changed.

Remote test on load

When binary input is active, the controller automatically transfers load from the mains to the Gen-set. See LBI
REm TEST ON LOAD (PAGE 446).

MRS Operating Modes

OFF mode - MRS

No start of the Gen-set is possible. Controller stays in Not ready status and cannot be started in any way. The

buttons GCB , Start 88 and Stop including the appropriate binary inputs for the external buttons are not
active.

IMPORTANT: When engine is running, it is not possible to switch Gen-set to OFF mode.

MAN mode — MRS

The engine can be started and stopped manually using the Start D and Stop buttons (or the external
buttons wired to the appropriate binary inputs) in MAN mode. When the engine is running, GCB can be
closed.

AUTO mode — MRS

The controller does not respond to the buttons Startﬂ, Stop @ and GCB ON/OFF .Engine start/stop
request is given by binary input Remote Start/Stop (page 448).
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5.5.21 PLC

PLC Editor is a powerful tool which helps you to create your own PLC scheme. It has a graphical interface to
make user interface easy to use.

List of available PLC blocks

PLC block Number of blocks
OR/AND
XOR/RS
Comp Delay

(oo}

Comp Win
Comp Hyst
Delay

Timer
AxB/C+-D
Math Fc.
Ramp
Up/Down
Ana Switch8
Convert
Counter
Decomp.4
Hold

Ana Chng Mon

O O A O O O O O O O O N =~ O O DN

Working with the editor

If the currently opened archive does not contain any PLC program, then an empty drawing is created
automatically when you select the PLC Editor. The procedure of creation of a PLC drawing (program)
contains the following essential steps:

> Adjust the sheet to your needs. See Working with sheets (page 117) for more information.
> Add PLC blocks into the sheets. See Adding PLC blocks (page 118) for more information.

> Define inputs and outputs of the PLC program. See Define inputs and outputs (page 119) for more
information.

> Create connections between inputs, blocks and outputs. See Creating wires (page 121) for more
information.

> Adjust properties of the blocks. See List of PLC blocks (page 494) for more information about blocks.

Working with sheets

Drag the sheet edges to re-size the sheet according to your needs.
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Image 5.33 Adjusting PLC sheet

Adding PLC blocks

Adding a PLC block is simple and intuitive. Follow the procedure below to add PLC block.

> Select the required block from the list of available PLC blocks at the left and drag it into the sheet.

> Double-click on the block and adjust the properties of the block. See List of PLC blocks (page 494) for
more information about blocks.

> Connect the block inputs and outputs by drawing wires in the sheet. See Define inputs and outputs

(page 119) for more information. It is also possible to connected inputs and outputs via properties of
selected PLC block.
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Configuration Modules Controller I/O  Sensors  Setpoints User Setpoints  Protections

Operations Others

PLC Blocks

Bi/Lal ST Others

EJ Logical functions a
+ [&] OR/AND (0/16)
Ext. XOR/RS (0/8)
R comparaters -

List of all
available PLC
blocks

i [H] Comp Hyst
L [@] compTime

(0/4)

EJ Time functions
[o8] Delay

L [@] Timer (0/2) |
[E) et - : _ Space for blocks .

[6a] Counter (0/2)

r —|

|r i checkl ‘@oxandmrtH@ Cancel ‘

Image 5.34 Adding PLC blocks

Note: To delete a PLC block just click on it and press delete button. Also the delete selection function can be
used.

Note: To see context help for selected PLC block just press the F1 button.

Define inputs and outputs

Sheet 1

Image 5.35 Blank sheet of PLC Editor

Inputs

Sheet inputs are located at the left side of a sheet. Follow the procedure below to add or edit an input.
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> Double-click on a free input position or existing input to add new input or edit the existing one.
> Select the source for the input.
» If you create a binary input, you can select a source from the following categories:
® Bin. values — this category contains all binary values available in the controller as binary inputs,
logical binary outputs, fixed protection states, user buttons, user protection states.
® PLC outputs — this category contains all PLC blocks binary outputs available in the controller.
» If you create an analog input, you can select a source from the following categories:
® Ana. values — this category contains all analog values available in the controller as analog inputs,
electrical values, values from ECU etc.

® All setpoints — this category contains all setpoints of the controller except the dedicated PLC
setpoints. Names, resolutions and dimensions of these setpoints can not be modified.

Inputs
categories
Binary values Analog values Setpoints

Search:

Mame

£

Controller 1/0 Inputs
subgroups

4

Fixed Protections States

£

Log Bout

4

User Buttons

4

User Protections States

® ok @ cancel

Image 5.36 PLC inputs

Outputs

Sheet output is located at the right side of a sheet. Follow the procedure below to add or edit an input.

> Double-click on a free output position to add a new sheet output.

> Double-click on an already created output to configure the output onto a controller output terminal or a

logical binary input (first some PLC block output must be connected to this output to enable configuration
of output).
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Name of | PLC Binary Output x |

output
Name: PLC-BOUT 1.1

Connected to:
Current

connection of
output

Connect or

disconnect PLC

output to selected
physical binary

Available physical outputs / logical inputs:

Item Name Used as (Source)

output or logical [ togical inputs
binary input H controller
- BO1 Starter 1 Starter 1
- BO2 Fuel Solenoid Fuel Solenoid
- BO3 GCB Close/Open GCE Close/Open
- BO4 MCB Close/Open MCB Close/Open
- BOS Prestart Prestart
- BO6 Ready To Load Ready To Load
- BO7 Alarm Alarm
- BOB Not Used
/\ /\ @ OK /\ @ Cancel

Available
physical outputs
or logical inputs,

Current source of
physical outputs or
logical inputs

Current function of
physical outputs or
logical inputs

Image 5.37 PLC outputs

IMPORTANT: It is necessary to click on Connect button after selecting the output. Otherwise PLC
output is not connected to output.

Creating wires
Wires can be created between PLC inputs and PLC blocks and between PLC blocks and PLC outputs.

IMPORTANT: Keep the order of starting and finishing connection points. Wires between inputs
and blocks have to start from inputs. Wires between blocks and outputs have to start from
blocks.

Follow the procedure below to create wire:

> Situate the mouse pointer over the starting point of the wire. If the area under the mouse pointeris a
connection point, the pointer will change color (fill of pointer will be white).

> Press and hold the left mouse button and drag the wire to the destination of required connection point. If
you point over a valid connection point, the connection point will be marked with a red circle.

> Release the left mouse button to create a wire between the two points. The wire is routed automatically.

Note: It is possible to make connection only between the outputs and inputs with the same type of value
(binary or analog). Binary values are marked by black pointer, analog values are marked with green pointer.
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Note: To delete wire just click on it and press the Delete button. Also the Delete selection function can be

used.

PLC logic execution rules

The PLC program is executed every 100 ms. The blocks are executed in order according to block numbers
(item numbers), which are indicated in each block. Block numbers are assigned automatically according to

their position on sheet.

T

g

L]

;
e

Image 5.38 PLC execution logic

IMPORTANT: Please always check that the blocks are ordered correctly, especially if you use
direct feedbacks from outputs to inputs within one sheet. Wrong order may lead to incorrect

results!!!
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Other functions

Consistency check

Use this function to check if all inputs and outputs of PLC block are connected.

Delete whole content of sheet

Use this function to delete the whole content of sheet (including blocks, wires, inputs, outputs, etc...).

Hints

Use this function to enable or disable quick hints for blocks (controller help is not affected by this function).

PLC monitor

PLC Monitor is a powerful tool for monitoring your PLC. Just click on PLC Monitor button on main InteliConfig
page to see your PLC. Active inputs and outputs are a blue color. Also wires with active signals are blue color.

IMPORTANT: It is not possible to edit PLC in PLC Monitor tool.

5.5.22 Power formats and units

InteliLite 4 allows users to choose from several Power Formats that affect dimensions in which values and
some setpoints are interpreted or adjusted. Power formats and units can be changed with InteliConfig in the
following way. Control tab — Controller configuration — Others tab — Units/Power format

Power formats are available in decimal and non decimal format. Units can be changed to metric or US units.

Units
Metric 20°C 10.0 bar 11.41/h
us 68 °F 145 psi 3.01 gph

Power Format

Identification/Name Power Voltage Current
Small 0.1 kW /kVA  kVAr 1V 1A
Standard 1 kW /kVA/kVAr 1V 1A

Range of some setpoints and values is changed significantly when different Power Formats are selected.
Affected setpoint are displayed during selection of power format.

5.5.23 Protections

Fixed Protections

Fixed protections are built in protections for Generator, Engine, Mains or for other functionalities (battery
voltage, fuel theft, D+, etc...). Their purpose is to inform or perform actions when the malfunction is detected.
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Fixed Protection types

o Alarm i Fault Reset LBO Horn LBO Alarm Action: Action: Gen- SD Override
Name Level Abbreviation i History . L i Common LBO
List needed activation activation CB open set stop blocking
History Record Only 1 Hst - \/ - - - - - - -
Alarm List Indication 1 ALI v - - - - - ; - -
Alarmlist indication +
: 1 AHI v v - ; . - ; - ;
history record
AL CoMmmON WRN
Warnin 1 Wrn - - -
nd \/ \/ \/ \/ \/ (PAGE 456)
AL CommON Sp
Shutdown 2 Sd \/ \/ \/ \/ \/ \/ \/ \/
(PAGE 456)
Breaker Open & Cool AL CommoN BOC
2 BOC
Down v v v v v v v v (PAGE 456)
Shutdown Override 2 Sd \/ \/ \/ \/ \/ \/ \/ -
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Protection blocking

Engine and generator fixed protections are blocked during starting phases or Ready and Stop states. They
become unblocked once Maximal Stabilization Time (page 215) has elapsed or GCB is closed whichever

happens first.
Exceptions are:
> Overspeed protection which has two limits defined via setpoints Overspeed Sd (page 222) and Starting

Overspeed Sd (page 222). Starting Overspeed limit is considered in the starting phase till Starting
Overspeed Time elapses. This time starts to count once the RPM exceeds the value of Starting RPM

(page 205).
> E-Stop and Emergency stop
The other way fixed protections can be blocked is by active LBl SO OVERRIDE (PAGE 449).
Note: LBl SD OVERRIDE (PAGE 449) (Shutdown Override) does not block evaluation of fixed protection

conditions and their visualization. They are recorded into alarm list or history. It only blocks their actions.
Shutdown Override blocks all level 2 (Sd, BOC) fixed protection. It does not block level 1 (Wrn, AHI, Hist) or

protection of type Sd Override.

Some generators or engine protections have an option to DISABLE the protection.
The setting is done by using the setpoint which is associated to the fixed protection. Each setpoint offers

these options.

Setpoint options

Options Description
Enable Protection is enabled
Disable Protection is blocked

ExtDisable Disabling of the protection can be forced by LBI PROTECTION FORCE DISABLE (PAGE 446)

Generator and engine protections lists

Generator protections

Alarms / Protection name

Current BOC Short Circuit (page 550)

BOC Generator Overfrequency (page 546)
Frequency

BOC Generator Underfrequency (page 546)
Others
Power BOC Overload (page 550)
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Voltage

Engine protections

Speed

Mains protections

Frequency

Others

Voltage

InteliLite4 AMF8 Global Guide

Alarms / Protection name
Sd Generator L1 Overvoltage (page 540)
Sd Generator L2 Overvoltage (page 540)
Sd Generator L3 Overvoltage (page 540)
Sd Generator L1L2 Overvoltage (page 541)
Sd Generator L2L3 Overvoltage (page 541)
Sd Generator L3L1 Overvoltage (page 541)
BOC Generator L1 Undervoltage (page 541)
BOC Generator L2 Undervoltage (page 542)
BOC Generator L3 Undervoltage (page 542)
BOC Generator L1L2 Undervoltage (page 542)
BOC Generator L2L3 Undervoltage (page 542)
BOC Generator L3L1 Undervoltage (page 543)

Alarms / Protection name
Sd Overspeed (page 538)
Sd Underspeed (page 538)

Alarms / Protection name
Mains Overfrequency (page 530)
Mains Underfrequency (page 530)
ALI Mains Ph L1 Inverted (page 529)
ALI Mains Ph L2 Inverted (page 529)
ALI Mains Ph L3 Inverted (page 529)
ALI Mains Ph Rotation Opposite (page 530)
MP Mains L1 Overvoltage (page 546)
MP Mains L1 Undervoltage (page 547)
MP Mains L2 Overvoltage (page 547)
MP Mains L2 Undervoltage (page 547)
MP Mains L3 Overvoltage (page 547)
MP Mains L3 Overvoltage (page 548)
MP Mains L1L2 Overvoltage (page 548)
MP Mains L1L2 Undervoltage (page 548)
MP Mains L2L3 Overvoltage (page 548)
MP Mains L2L3 Undervoltage (page 549)
MP Mains L3L1 Overvoltage (page 549)
MP Mains L3L1 Undervoltage (page 549)
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User Protections

InteliLite 4 allows users to configure their own protections to any analog input or binary input/output. Only one

protection of 1st level and/or one protection of 2nd level can be configured on logical binary input/output.

More than one protection can be configured on analog input. Max simultaneous number of configured user

protections is 32.

Source upon which the protection is configured can be selected. It can be any analog value or binary state.

Source

Analog values

> Analog inputs
» Controller, Modules

> Values

Binary states
> Binary inputs
» Controller, Modules, ECU
> Binary outputs
» PLC

» ECU, Generator, Mains, others

> Statistics

Protection activation

Type Name of activation
Over Limit
Over Limit + Fls
Analog Under Limit
Under Limit + Fis
Fis only
True
Binary TrueOrFls
False
FalseOrFls
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> Protection states
> LBOs

Description
Protection is activated if value is over limit.
Protection is activated if value is over limit or in a fault state.

Protection is activated if value is under limit.

Protection is activated if value is under limit or in a fault state.

Protection is activated if value is in a fault state.

Protection is activated if value is Logical 1.

Protection is activated if value is Logical 1 or in a fault state.
Protection is activated if value is Logical O.

Protection is activated if value is Logical 0 or in a fault state.
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User Protection types

o Alarm i Fault Reset LBO Horn LBO Alarm Action: Action: Gen- SD Override
Name Level Abbreviation i History . L i Common LBO
List needed activation activation CB open set stop blocking
History Record Only 1 Hst - \/ - - - - - - -
Alarm List Indication 1 ALI v - - - - - ; - -
Alarmlist indication +
: 1 AHI v v - ; . - ; - ;
history record
AL CoMmmON WRN
Warnin 1 Wrn - - -
nd \/ \/ \/ \/ \/ (PAGE 456)
AL CommON Sp
Shutdown 2 Sd \/ \/ \/ \/ \/ \/ \/ \/
(PAGE 456)
Breaker Open & Cool AL CommoN BOC
2 BOC
Down v v v v v v v v (PAGE 456)
Shutdown Override 2 Sd \/ \/ \/ \/ \/ \/ \/ -
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Protection blocking

Itis possible to configure one Protection Blocking to any User Protections (page 127). This function is used
to block certain protections when their function is unwanted or meaningless. Each user protection has an
option to set the blocking condition.

Protection blocking

Block Type Description
Allthe time  The protection is not blocked. It can be blocked only by LBl SD OVERRIDE (PAGE 449).

Run Only The protection is blocked depending on engine state and time defined by setpoint Run
Block Delay Only Block Delay (page 216). It can also be blocked by LBl SD OVERRIDE (PAGE 449).

The protection is blocked by LBI PROTECTION FORCE DISABLE (PAGE 446) or by LBI SD

Force Block

OVERRIDE (PAGE 449).
Electrical The protection is blocked depending on engine state. It is unblocked once Maximal
Protection Stabilization Time (page 215) is elapsed or GCB is closed. It can also be blocked by LBI

SD OVERRIDE (PAGE 449).

Note: LBl SD OVERRIDE (PAGE 449) (Shutdown Override) does not block evaluation of user protection
conditions and their visualization. They are recorded into alarm list or history. It only blocks their actions.
Shutdown Override blocks all level 2 (Sd,BOC) protection. It does not block level 1 (Wrn, AHI, Hist) or
protection of type SD OVERRIDE (PAGE 449).

Start Command Running eTgine conditions evaluated = Engine is running Engine stopped

Run Only Block Delay Protection blocked Protection blocked

Run Only Block
Delay. Protection unblocked
Electrical Protection Protection blocked Protection blocked

‘Maximal
Stabilization
Time

Protection unblocked

Image 5.39 Run only block delay and electrical protection blocking

History record
> Always — History is recorded all the time.

> Once — History is recorded only once after fault reset.

Note: Every User protection is evaluated with period 0.1 s.
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Configuration of protections in InteliConfig

Control tab — Controller configuration — Protections tab — Analog / Binary protections

Home Cantrol Tools
v B @ O
s 1=l
Close Save Controller  Configuration
connection - configuration import
Connection Save Configuration
o Select the desired protections to be configured (Analog protections / Binary protections).

Add protection by clicking on the icon

Delete selected protection by clicking on the icon

»

&+

Edit selected protection by clicking on the icon

Protection states

Protection states are states of fixed and user protections. These states can be configured as binary output or
used in PLC logic.

Fixed protection states

Important Fixed Protections (page 123) have a protection state. The protection state is (usually) named the
same as the alarm. Fixed protection states are in a group of 32 values.

Protection states groups:

> FIXED PROTECTIONS STATES 1 (PAGE 397)
FIXED PROTECTIONS STATES 2 (PAGE 397)
FIXED PROTECTIONS STATES 3 (PAGE 397)

FIXED PROTECTIONS STATES 4 (PAGE 397)

v VvV VvV Vv

FIXED PROTECTIONS STATES 5 (PAGE 398)

User protections states

During the Configuration of protections in InteliConfig (page 130), you can decide whether you want to
add user protection state for the protection. The name is the same as the alarm's message.

User protection states are in a group of 32 values.

Note: Group of User protection states is showed only when there is at least 1 protection state in it.

Protection states group:
> USER PROTECTIONS STATES 1 (PAGE 399)

Alarm management

The controller evaluates two levels of alarms. Level 1 — yellow alarm — is a pre-critical alarm that is only
informative and does not take any action regarding Gen-set control. Level 2 — red alarm — represents a critical
situation, where an action must be taken to prevent damage of the Gen-set or technology.
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Analog input alarm evaluation principle

No alarm Yellow alarm Red alarm

Analog value issued issued issued
. Analog input
t < alarm delay alarm delay alarm delay
T >
Start Time

Image 5.40 Analog input alarm evaluation pr