= MOTORTECH"

ALL-IN-ONE.NTC -

GENERATOR & CHP CONTROL
SYSTEM

FIRMWARE IS-NT-AFR 2.3.1/ 2.2

ALL-IN-ONE.NTC

MOTORTECH GENERATOR & CHP CONTROL SYSTEM

MOTORTECH Gas Engine Control Systems
P/N 01.30.009-EN | Rev. 09/2016



Copyright
© Copyright 2016 MOTORTECH GmbH. All rights reserved.

Distribution and reproduction of this publication or parts thereof, regardless of the specific
purpose and form, are not permissible without express written approval by MOTORTECH.
Information contained in this publication may be changed without prior notice.

Trademarks

MOTORTECH products and the MOTORTECH logo are registered and/or common law trademarks
of the MOTORTECH Holding GmbH. All further trademarks and logos displayed or used in this
publication are the property of the respective entitled person.



TABLE OF CONTENTS

1 General Information 7
1.1 What Is the Purpose of this Operating Manual? ........cccocuveeeiiiiiiiieieenineiiieeeee e 7
1.2 Who Is this Operating Manual Targeted t0?.....cccvvviiiiiiiiiiiiiiiiiiiiiieiee s 7
1.3 Which Symbols Are Used in the Operating Manual?........ccccceeevuuunees

1.4 Which Abbreviations/Acronyms Are Used in the Operating Manual?.........ccceceeeeuneene. 8
1.5 What Other Documentation IS Available? .......ceiieeiiiiiieiiiieereieeee e eeeeeeneee e 11
2 Safety Instructions 13
2.1 General Safety INSTrUCtIONS ....ceiiiiiiiieiiieieceece e e 13

2.2 Electrostatic Discharge Hazards .....uuueeeeiieeeiiiiiienieeeiiiiieeeeeeerenieeseeeesnneneeeeeeesnnnnnnns 13
2.3 Special Safety Instructions for the DEVICE ......eeveeeiiiiiiiiiieeeiecceeeee e 14
2.4 Proper DisPoSal.....ccicceccieniiiieieiicieie e 15
3 Intended Use 16
3.1 FUNCioNal DeSCIIPLiON ciecviiiiiiiiiiiiiiiiiiiiiiiiiiiiiee e 16
302 APPLICAIONS e eiiiiieiieiiccc e e e e e e s e e e e e e e e e e e e e e e e e e e aeaeeaaaaens 16
4 Product Description 18
4.1 TECHNICAL DAtA ceeeeeriiiiieiiiieiieeireereeerreeteeereeeeeeereeereeereeerreereeerteereesreeerseersesrseersesseesnees 18
£.2.1 CertifiCAtIONS vuvvvvviiieeiieeiieiiieereeeieeereerrrerreerreerreerreerreerr et ettt 18
£4.1.2 MEChANICAl DAtA ..cevvrruuieiiiieiiiiiiei e eeeerteeee e eeeri e ee e e eeeaaaaeesseeessssnnnssesesnnssnnnneeeees 20
4.1.3Warning Notices 0N the DEVICE....cuiiiiiiiiieeiecetieiccee e e e e eeraee e e eeees 20
4.1.4 Product Identification — Labeling on the DeViCe......uuuueveeereerreeereeeeeeeeeeeeeereeerreeeneens 21
F % B A (=T 4 (- N D F- - F PP RPPRRN 21
£.2.6 INTEITACES cevvrrreiiieerieeiieiiietreeereeereeereerreerreeereeereetreerteertetrtettteetreereeerretr...

4.1.7 Overview Drawings

5 Installation Instructions 32
A UNPACKING coiiiiiiiiiiiiieii e 32
5.2 INSEALlAtION teiiieiiiiiiiiiiiiiiicccr e ee e e e e e e e e e e e e e e e e e e e s aeeeeeaaeens 32

5.3 Wiring

6 Functions

6.1 0PEration MOAES ..cceiiiiiiiiiiiiiiiiiiiiiiiieeereeereeereeeeeeeeeeeeeeeeeeeeeeeeeseseeseesesasassasaeassasssannns
6.2 Function Enabling via Hardware DONGLE .....uuueeiiiiiiiiiiieiieeeerrieeeeeeeereneee e eeenanaeenes
6.3 Measuring Inputs for Cylinder Temperatures
6.4 Gas Ventilation Test Before ENgine Start .....ccceeviiieiiiiiiiiiiiiiiiiiiinnnennenneeeeeeeeeennns
6.5 Overspeed Protection at ENgine Start........cecevveveeeeieiiiiiieeeeenniiiieeeeeeeeeiieeeee e
6.6 Analog and Binary Mixer CONtrol.cccceiiiiiieiiiiiiieiiieiiiiiiiniiieneeeneeeneeeneeeneeeeeeneeeseseneannns

6.7 Adjustable Number of Synchronization Attempts ....ccccevveiiiiiiiiiiiiiiiiiiiiiniiiieieeeeeenns 38

Rev. 09/2016



TABLE OF CONTENTS

6.8 Additional Test Parameters for Mains VOltage ........cevvvuueeeiieeirenniceieeeeeernieeeeeeeeennnns
6.9 Adjustable Filter for Active Power Measured Values

6.10 MixXture CONtrol c.ococueeviiiiiiiiiiiiiiiiiiiireccrrcc e
6.10.1 Fixed Mixer POSItioNS.....cceevuureiieiiiieiiirieeeeeceieeeeeeeeeineeeees

6.10.2 Methane Content Adjustment of the Fixed Mixer Positions.......cccccceeeeviiiinnnneeenn. 41
6.10.3 Power-Dependent Air/Fuel Mixture Control.......ccceeeeereeeeieeeeerinssnnneeeeeesssnnneeeeens 42
6.10.4 MixXture CoONtrol MOAES .. ..uuuueuueruerireeiueeiieeireeiuerieerreeereerrrerrarearerare————————————.. 43
6.11 Operation With TWO Air/Gas MIXEIS c.cceccurreeerieriiiireeeeeinsiireeeeessssssnreeessssssssssneeeeses 44
6.212 MiSire Prote@Ction cuuuueeeiiiiiiiiee et ceeretee e e e eeeeraae e e e e e eeeaaaseeeeeennnnns 46
6.13 DetoNation CONLIOL ..uuuuuueuuereueereuerueereeriueeiaereeereeereeereeeeraereesrraneesssaassessssnssnnssnnssnnes 47
6.14 Conduct with Off Load Protection. 47
6.14.1 AdjuStable 11 TIMe ...uuuueeeierer e eerraee e saarsreesesssraseearenees 47
6.14.2 Resetting the Overspeed AlarMm ........uuuueeeuiueuiiiiiieiieeeeeeeeeeeseeeeeeseaeseeanaaees 49
6.15 Start Blocking after ENgine StOP ....eeeeeeeeerieiiieiiiiiiiiiiieiiieiiiirieeneetreeeeeeeeeeeeeeseeeeeeeee 50
6.16 Signaling Active Mains ProteCtions ..........ueeeeeereeereeereerreeereereeereeereeerreereeereeereemmeene 50
6.17 Timer for ENgine ShUtdOWN ......ueueiiiiiiiiiiiiiiiiiiiiieetierteereeerreereeereeeeeeeseeeseeeeeeseeeseeenes 50
6.18 Alarm Notifications — Automatic Activation/Deactivation............eeeveeveeeeeeveeeevvennnnns 50
6.19 Operation with MOTORTECH® Devices. .
6.20 VDE-AR-N 4105 Application GUIdE ....ccuuveriiirieiiiiiiieeeeeieeeee s eeeiereee e e sirneee e
6.21 BDEW Medium Voltage GUIdELiNe.......uueuerreereerreeereerreereeereeereeereeereeerseereeeeeemsemmmeene

7 ComAp PC Suite

7.1 ComAp PC Suite System Requirements

7.2 ComApP PC Suite INStallation ..cceeeeeeeeeiiiieeeeceeecceeceeeece s s s e

8 Settings via GenConfig 55
8.1 Available MEMOTIY SPACE ...uuuruueieeeiieerieriiurrierrieeteeereerraereeereerreeareerreeeraesrsesseassassssnses 57
8.2 Overview: AFR Archives... ..58
8.3 Setting Program MOGE........uuuuueeeeereereeeruerrrerreerreerreerreereeerreereerreerreeermermmmmemem 60
8.4 Setting ECU List for MOTORTECH® DEVICES ...evvvrruerreerreerreerreerrieneeersieeseesseeseaeesnnnnnnes 61
8.5 MOAULES — DELCON20 .uuuvuurruurunurrrnrraereeerreerenerreeeeerreerresreserseereesreessssssssssssssssssssnssnnes 62
8.6 Additional Logical Binary INPUtS (LBI) .....ueveeeereeriirrreeeeiiniireeeeesessinneeeeseesssnnneneeeesns 62
8.7 Additional Logical Binary OUtputs (LBO)......ccevuereerrveeeneveeesseeersnreeessveesssrseesssseeesns 63
8.8 Additional Logical Analog INPULS (LA ...evvvreeriieriiiiireeeeeincireeeeeeessnnreeeseesssnsnneeeesas 65

8.9 Setpoints — ProcessControl
8.10 Setpoints — Basic Settings

8.11 Setpoints — COMMS SEtHINGS ..uuuuueueeriereiiriiieiieiiierieerreerieereeerreereeereeereerreerreeeseerraanes 67
8.12 Setpoints — Engine Protect.
8.13 Setpoints — Mains PrOteCt .....uuuueeeuereeeeruerierreeerieereereeeeererreereeereeereeerreereeereeereee. 68

4 Rev. 09/2016



8.14 Setpoints — Sync/Load Ctrl
8.15 Setpoints — Act. calls/SMS

8.16 Setpoints — AFR CONIOL . ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiieceieeene e seeeeeeeseseeseeseeannns
8.17 SetpOiNts — -StEP coviiiiiiiiiiiiiiiiee s 75
8.18 Setpoints — ECONL-ENZRPM ....ccoiiiiiiiiiiiiiiiiiiiiiiineeeneeeeeeeneeeseseeeeseeeeeeeesessesessesssanes 76
8.19 Setpoints — ECON4-ENGStart....ccciiiiiiiiiiiiiiiiiiiiiiiiiiiiceecceeeenneeneeeneeeeeeeee e eneeeeeeeens 77
8.20 Setpoints — ECON4-MaAiNPID....cccuuuueeirriiieriieeeereeeerneneeeeeeerrennneseeeeeenmnnssesseeennnnnnns 77
8.21 Setpoints — DEtCON20 .iiiiiiiiiiiiiiiiiiiiiiiiiiieieieceeeeee e sre e ese e ese e e esesseeasassaaanens 78
8.22 Values — StatistiCs....couvriiiiiiiiiiiiiiiiiiiiiiertet e 79
8.23 Values — AFR CONIOL ceeieiiiiiiiiiiiiiiiiiiiiiieiiieeieeneeeeeeeeeeeeeeeeeeeeeeeeeeesessseseneenssssssanaanes 79
8.24 Values - I-Step.. ..80
8.25 VAlUES — ECONZ coeiiiiiiiiiiiiiicicccccccccecc et eee e e e e e e e e e e s e e e e e e e e e eaaeeeas 81
8.26 Values — DetCON20..cciiiiiuuiiiiiiiiiiiiiicciiirtce et 81
9 Monitoring / Controlling 82
9.1 InteliMonitor ............. .82
9.2 ALL-IN-ONE.NT DiSPLlay.ccceeeerieeiieiriieiiiiiiieiiienieerieereeeieerreeseeeeseeeseessesssessssssssssssssaanens 84
9.2.1 CertifiCatioNS cuvuueeee ettt e e e e e e e e e s e e e raaa e e e e e e aeanan s 84
9.2.2 MeChaniCal Data....ccceeeeeiiiiiiiiiiiiiicciicccccceeee e e e e e e e e e e e eeeees 86
9.2.3 Warning Notices 0n the DeVICE ..ccvveviieiiiiiiiiiiiiiiieiiccieeereereee e neeeeeeeeees 86
9.2.4 Product Identification — Labeling on the Device .....cccvveeeiiiiiiiiiiiiiiiiiiiiiieeeeceeeeeeeees 86
9.2.5 EleCtrical Data coeeeeeiiieieieiiiciiieccecccecceccece e se e e e e se e s s e e e e s e e se e e e e e eeeas
9.2.6 Display ........

9.2, 7 INEOITACES i iiiiieiiie e e e e e e e e e e e eees
9.2.8 Buttons and LEDS 0N the DeVICE .cccevviiiiiiiiiiiiiiiiiiiiiiiiiieieeneeeeneeeeeeneeeeeeeneeeneeeeeeeens
9.3 ALL-IN-ONE.VISION 5itvtrvrrereeeeieeereeeeeetssesesessasssesesesessasssesesessssesesesesssssssesesensasssesens
9.3.1 CertificationS .ccceieieiiieieiccec e e e e e e e e e e e e e e
9.3.2 MEChANiCal DAta....ciieeiieriiieeeeeiieieieeeeeerrieee e eeteaaeeeeeeeerasanesseeeeansssnsnsseeesennnnnnn
9.3.3Warning Notices on the DeVICE ..ccvviiiiiiiiiiiiiiiiee s
9.3.4 Product Identification — Labeling on the Device ....

9.3.5 ELeCErCAl DAtA vuvueeeieeiiiiiiee ettt e et e s e e eeerar e e e e e e enaaa e e e e e e e aaannnnn
9.3.6 DiSPLlaY ceeeeieiiiiiiiiiiiiiiiieierrr e e e e e e e e e e e e e e e e e eeeeseeeeeseeaeaeeeeeaaanes
9.3.7 Interfaces .
9.3.8 Buttons and LEDS 0N the DEVICE ccceiiiiiiiiiiiiiiiiiiiiiiiiiicicccecccnccencceecceeccesceeeeeeeeeeeeees
9.4 ALL-IN-ONE.VISION 8 1eeriiiiiiiiieiiiiiiiiiiieiiieiieeiieeeieeineeeneeesesssessssssssssssssssssssssssssssssssns
9.4.1 CertifiCationNS cceveieeieiee e
9.4.2 Mechanical Data.. . 102
9.4.3Warning Notices 0N the DEVICE cieviiiiiiiiiiiiiiiicceccceccceeccecccee e ee s e ee s e ee e e e e s e e e e e e 102

9.4.4 Product Identification — Labeling on the Device ....ccoceeveieeiiiiiiieiiiiiiiiecceccceeeeeeens 102

Rev. 09/2016



TABLE OF CONTENTS

9.4.5 Electrical Data

946 DISPlAY .ttt e st e e s e s aneeee s
9447 INEEITACES cevvveeriieiiiiiiiitiirrtiieteeeeerreeeeeereeerreereeereeerreereeerseereeerseessessseessessseessasssaes
9.4.8 Buttons and LEDs on the Device .

9.5 MOADUS .vvvvvverrrerreeeeierreerreerreeereeereerreerererreerreerrrrrrerrrrrrreereerrterrmrrreermmerreemmmermmsrmmn

10 Runtime Data via WinScope 109
11 Operation 110
22,0 SR UP s 110
12,2 FIrmware UPAate ..cceeeeeueeiiiiiiiiiiiiieee ettt e e s s ere e e e e s s mnneeee 110
12 Errors 111
12.1 POSSIDLE FAULLS....ciiiiiiiiiiiiiiiiiiiccirtc e 111
12.2 Customer Service INformation.........ccceeeeeiiiiiiiiiiiiiiiee e 111
12.3 Returning Equipment for Repair / INSPeCtion ......ccccvuvveeeeiiieciinneeereenninneeeeeeenninnne 111
12.4 Instructions for Packaging the EQUIPMENt .....cceiieiiiiiiiiieiiiiiiiiiieeeeecreeee e 111
13 Maintenance 112
13.1 Mainte@nance INSTIUCLIONS ...ueeieerieirrieieeereeerreeereerseesseessesssessssssse s sesssssssnnssnsssnnsnns 112
13.2 Spare Parts and ACCESSOMIBS...ccuuuiiitirieeiiitieeeeeeeiiireteeeeeeesrrreeeseeesssraeeeeesssnnnenes 113
14 Index 114

6 Rev. 09/2016



1 GENERAL INFORMATION

Read through this operating manual carefully before use and become familiar with the product.
Installation and start-up should not be carried out before reading and understanding this
document. Keep this manual readily available so that you can reference it as needed.

1.1 What Is the Purpose of this Operating Manual?

This manual serves as an aid for the installation and operation of the product and supports the
technical staff with all operating and maintenance tasks to be performed. Furthermore, this
manual is aimed at preventing dangers to life and health of the user and third parties.

1.2 Who Is this Operating Manual Targeted to?

The operating manual provides a code of conduct for personnel tasked with the construction of
control cabinets for gas engine gen-sets as well as the setup, operation, maintenance, and
repair of gas engine gen-sets. A certain level of technical knowledge with respect to the
operation of gas engine gen-sets and basic knowledge of electronic ignition systems are
necessary. Persons who are only authorized to operate the gas engine gen-set shall be trained
by the operating company and shall be expressly instructed concerning potential hazards.

1.3 Which Symbols Are Used in the Operating Manual?

The following symbols are used in this manual and must be observed:

Example

This symbol indicates examples, which point out necessary handling steps
and techniques. In addition, you receive additional information from the
examples, which will increase your knowledge.

EXAMPLE
g Notice
This symbol indicates important notices for the user. Follow these. In
addition, this symbol is used for overviews that give you a summary of the
m necessary work StepS.

Warning

This symbol indicates warnings for possible risks of property damage or
risks to health. Read these warning notices carefully and take the
mentioned precautionary measures.

Rev. 09/2016 7



1 GENERAL INFORMATION

Danger

This symbol indicates warnings for danger to life, especially due to high
voltage. Read these warning notices carefully and take the mentioned
precautionary measures.

1.4 Which Abbreviations/Acronyms Are Used in the Operating Manual?
In the manual or the user interface, the following abbreviations / acronyms are used.

Abb. Term Description Explanation

AFR Air/Fuel Ratio Air/fuel ratio Combustion air ratio

Al Analog Input Analog input

AlO ALL-IN-ONE Product name

AMF Auto Mains Failure Function of the ALL-IN-ONE.NTC

which the gen-set automatic-
ally starts in the event of a
mains failure.

AO Analog Output Analog output
AVR Automatic Voltage Automatic voltage
Regulator regulator
BDEW Bundesverband der  Federal Association of ~ German association of compa-
Energie- und the Energy and Water nies in the energy and water
Wasserwirtschaft Industry industry
Bl Binary Input Binary input
BO Binary Output Binary output
CAN bus  Controller Area Bus for control devices / Asynchronous serial connec-
Network Bus networks tion system for linking control
units
CE Conformité Conformity with EU Mark based on EU legislation
Européenne directives for certain products in conjunc-
tion with product safety
CHg Methane Abbreviation for Natural combustible gas, which

methane derived from forms the main constituent of
the chemical empirical  natural gas.
formula CHg4

DC Direct Current Direct current

8 Rev. 09/2016



ECU

EMC

ESL

FSTN

GCB

LAI

LBI

LBO

LED

MAP

MAT

MCB

MIC

MINT

NEMA

PID

Rev. 09/2016

Term

Electronic Control
Unit

Electromagnetic
Compatibility

Engine Specific List
Film Super Twisted
Nematic

Generator Circuit
Breaker

Logical Analog Input

Logical Binary Input

Logical Binary
Output

Light Emitting Diode

Manifold Absolute
Pressure

Manifold Air
Temperature

Mains Circuit
Breaker

MOTORTECH Ignition
Controller

Multiple application
with internal control
loops

National Electrical
Manufacturers
Association

Proportional Integral
Derivative

Description

Electronic control unit

Generator circuit
breaker

Logical analog input

Logical binary input

Logical binary output

Light emitting diode

Absolute manifold
pressure

Manifold air
temperature

Mains circuit breaker

MOTORTECH ignition
controller

Multiple application
with internal control
loops

Proportional, integral,
derivative

Explanation

Electronic module for control
and regulation

Compatibility of electrical or
electronic equipment items
with their surroundings

File type
Display technology

Logical input of
ALL-IN-ONE.NTC for an analog
signal

Logical input of
ALL-IN-ONE.NTC for a binary
signal

Logical output of
ALL-IN-ONE.NTC for a binary
signal

Light emitting electronic semi-
conductor

Application type of
ALL-IN-ONE.NTC

Organization which sets stan-
dards in the electrical engineer-
ing industry.



1 GENERAL INFORMATION

PLC

PtM

PWM

RPM

RTU

SCADA

SMS

SPI

SPtM

STP

TFT

UEGO

USB

VDE

VPIO

Term

Programmable Logic
Controller

Parallel to mains

Pulse Width
Modulation

Revolutions Per
Minute

Remote Terminal
Unit

Supervisory Control
And Data Acquisition

Short Message
Service

Single Parallel
Island

Single Parallel to
Mains

Shielded Twisted
Pair

Thin-Film Transistor

Universal Exhaust
Gas Oxygen

Universal Serial Bus

Verband der Elektro-
technik Elektronik
Informationstechnik

Virtual Periphery 1/0

Description

Programmable logic
controller

Parallel operation

Pulse width modulation

Revolutions per minute

Remote terminal unit

Short message service

Independent parallel
island operation of a
gen-set

Independent mains
parallel operation of a
gen-set

Pair of twisted cables

Thin-film transistor

Broadband lambda

Association for
Electrical, Electronic &
Information Technology

Virtual periphery
inputs/outputs

Explanation

Device for controlling or regu-
lating that is programmed digi-
tally.

Unit for speed

Monitoring, control and data
collection of technical proces-
ses using a computer system

Telecommunications service for
transmitting text messages

Application type of
ALL-IN-ONE.NTC

Application type of
ALL-IN-ONE.NTC

Control technology for liquid
crystal flat screens

Serial connection system to
link a computer to external
devices

Association for industries and
trades in electrical and infor-
mation technology
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1.5 What Other Documentation Is Available?

The following documentation is available as a supplement for your generator & CHP control
system and is included on the supplied storage device (USB flash drive or CD-ROM). The
ALL-IN-ONE.NTC generator & CHP control system corresponds to the generator & CHP control
system IS-NTC-BB.

Document

IGS-NT-SPTM-3.0 Reference Guide*

IGS-NT-SPI-3.0 Reference Guide*

IGS-NT-MINT-3.0 Reference Guide*

IGS-NT-Combi-3.0 Reference Guide*

IGS-NT-3.0 Application Guide

IGS-NT-3.0 Operator Guide

IGS-NT-3.0 Installation Guide

Rev. 09/2016

Description

General description of the SPtM applications for
the InteliGenNT and InteliSysNT generator & CHP
control systems. Contains the description of the
engine and generator control, the power control in
parallel operation and a list of all parameters and
values as well as logical binary inputs and outputs.

General description of the SPI applications for
InteliGenNT and InteliSysNT generator & CHP control
systems. Contains the description of the engine
and generator control, the power control in parallel
operation and a list of all parameters and values as
well as logical binary inputs and outputs.

General description of the MINT applications for
InteliGenNT and InteliSysNT generator & CHP control
systems. Contains the description of the engine
and generator control, power control and a list of
all parameters and values as well as logical binary
inputs and outputs.

General description of the Combi applications for
InteliGenNT and InteliSysNT generator & CHP control
systems. Contains the description of the engine
and generator control in the SPI, SPtM and MINT
applications, the power control and a list of all
parameters and values as well as logical binary
inputs and outputs.

Applications for the InteliGenNT, InteliSysNT and
InteliMainsNT generator & CHP control systems,
wiring examples, description of the PLC functions
as well as the virtual and common peripheral
devices

Operating instructions for all hardware versions
InteliGenNT and InteliSysMT, InteliVision 5 and
InteliVision 8

Exact description of installation and technical
information about InteliGenMT, InteliSysNT and
InteliMainsNT and related accessories

11
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Document

1GS-NT-3.0 Communication Guide

IGS-NT-3.0 Troubleshooting Guide

IGS-NT & ID-DCU Accessory Modules
02-2016

IGS-NT Safety Manual, revision 8

BDEW Manual, revision o

IS-NT-AFR 2.3.1 New Features
InteliMonitor 3.0 Reference Guide

GenConfig 3.0 Reference Guide
WinScope 2.0 Reference Guide
ECU List MOTORTECH 1.1

Descrip

Exact description of data communication for
InteliGenNT, InteliSysNT, InteliMainsNT and related
accessories

Information on fixing the most common errors of
the InteliGenN" and InteliSysN™ generator & CHP
control systems including a list of alarm messages

Exact description of the extension modules of the
IGSNT product family, technical data, information on
module installation, connection to the controllers
and correct set-up

Manual for adapting the InteliGen\T, InteliSysMT,
InteliMainsNT and ALL-IN-ONE generator & CHP
control systems to the requirements of single-error
safety as per the VDE-AR-N 4105 Application Guide

Manual for adapting the InteliGenMT, InteliSysnT,
InteliMainsNT and ALL-IN-ONE generator & CHP
control systems to the requirements of the BDEW
Medium Voltage Guideline

Description of the new features of firmware
versions 2.3.1, 2.2 and 2.1

Manual for monitoring and SCADA software
InteliMonitor

Manual for GenConfig configuration software
Manual for WinScope monitoring software

Technical description of the supported values and
error codes

* Note that in individual cases, certain functions of the InteliSys firmware will not be available in
the IS-NT-AFR firmware of your ALL-IN-ONE.NTC.
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2 SAFETY INSTRUCTIONS

2.1 General Safety Instructions

MOTORTECH equipment is manufactured as state of the art and therefore safe and reliable to
operate. Nevertheless, the equipment can pose risks or cause damage if the following
instructions are not complied with:

— The gas engine must only be operated by trained and authorized personnel.

— Operate the equipment only within the parameters specified in the technical data.
— Use the equipment correctly and for its intended use only.

— Never apply force.

— Forallwork such as installation, conversion, adaptation, maintenance, and repair, all
equipment must be disconnected from the mains and secured against unintentional
reactivation.

— During installation, configuration, and start-up, follow the instructions in the operating
manuals of the equipment and components used.

— Safety devices must not be dismounted or disabled.
— Operate the equipment only when it is in perfect working condition.
— Investigate all changes detected while operating the gas engine or ignition system.

— Ensure compliance with all laws, directives and regulations applicable to the operation of
your system, including such not expressly stated herein.

— Ifthe system is not entirely tight and sealed, gas may escape and result in explosion hazard.
Upon completion of all assembly works, always check the system's tightness.

— Always ensure adequate ventilation of the engine compartment.

— Ensure a safe position at the gas engine.

2.2 Electrostatic Discharge Hazards

Electronic equipment is sensitive to static electricity. To protect these components from damage
caused by static electricity, special precautions must be taken to minimize or prevent
electrostatic discharge.

Observe these safety precautions while you work with the equipment or in its vicinity.

— Before performing maintenance or repair work, ensure that the static electricity inherent to
your body is discharged.

— Do not wear clothing made from synthetic materials to prevent static electricity from
building up. Your clothing should therefore be made of cotton or cotton mix materials.

— Keep plastics such as vinyl and Styrofoam materials as far away from the control system, the
modules, and the work environment as possible.

— Do not remove the circuit boards from the housing of the device.

Rev. 09/2016 13



2 SAFETY INSTRUCTIONS

2.3 Special Safety Instructions for the Device

High voltage! Danger to life!

The terminals for voltage and current measurement must not be touched
under any circumstances. Connect the grounding terminals properly.

Risk of injury or death!

The generator & CHP control system can be controlled remotely. During
maintenance work on the gen-set, make absolutely sure that the engine
cannot be started.

Disconnect the following connections:

— Remote control via RS232 or another communication connection
—  Rem start/stop input

or

— Starter, GCB close/open, MCB close/open outputs

Operational safety!

Note that the states of the binary outputs can change during and after the
configuration of the device software. Before you put the generator & CHP
control system back into operation, make absolutely sure that the
configuration and parameter settings match your system.

14 Rev. 09/2016
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Risk of injury or death!

Note that the mains circuit breaker can be closed and the gen-set started
when you disconnect at least one of the following connections on the
generator & CHP control system:

— Mains voltage measurement

— Binary outputs for the control of the mains circuit breaker

- Feedback of the mains circuit breaker

To prevent automatic gen-set start or closing of the generator circuit

breaker during all work on the gen-set or the switch panel, ensure the
following:

— Switch the generator & CHP control system to manual mode.

- Disconnect the Starter and Fuel solenoid binary outputs or press the
emergency stop button.

Operational safety!

Unqualified modifications to the system can lead to the system being
disconnected from the power supply. Only make changes to the system
when you are sure what the consequences are.

Risk of destruction!

Under no circumstances should you disconnect the transformer terminals
(CT) of the generator & CHP control system when the system is powered up.
Otherwise, the transformer could be irreparably damaged.

Operational safety!

All parameters are set to their typical values at the factory. However, the
parameters of the Basic settings group must be adjusted before starting the
gen-set for the first time. If the basic setting parameters are incorrectly set,
this may cause irreparable damage to the gen-set.

2.4 Proper Disposal

After the expiration of its service life, MOTORTECH equipment can be disposed of with other
commercial waste, or it may be returned to MOTORTECH. We will ensure its environmentally
friendly disposal.
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3 INTENDED USE

3.1 Functional Description

ALL-IN-ONE generator & CHP control systems provide all basic functions for monitoring,
controlling, regulating, and protecting the gen-set and the system. These functions can be
specifically adapted and expanded via a PLC editor. The ALL-IN-ONE controllers are particularly
well-suited for gas engine gen-sets due to the integrated functions for mixture control and
control of air/gas mixers.

The ALL-IN-ONE system has a modular design and can be adapted to suit specific engines or
systems via different extension modules. Up to 32 ALL-IN-ONE generator & CHP control systems
can work in concert in a CAN bus segment. Built-in units for synchronizing and load sharing as
well as the control of the generator and the mains circuit breaker support standby, island,
parallel, and mains parallel operation. In addition, the generator & CHP control system may also
be connected to external units for synchronization and load transfer.

ALL-IN-ONE generator & CHP control systems can be connected to standard ECU modules. Via
the configuration software GenConfig, they can easily be adapted to new ECUs.

ALL-IN-ONE generator & CHP control systems can be operated intuitively with special displays
designed for system operation or via the InteliMonitor visualization software. User interfaces
can be individually adapted to the system and specific requirements. In addition, corresponding
interfaces allow remote control and remote operation of the generator & CHP control system.

3.2 Applications
ALL-IN-ONE generator & CHP control systems are expandable controllers for single and multiple
gen-sets operating in island or parallel operation. They are suitable for cogeneration and other
complex applications.
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4 PRODUCT DESCRIPTION

4.1 Technical Data

4.1.1 Certifications

CE
The ALL-IN-ONE.NTC is certified in compliance with the following regulations:

- Low Voltage Directive 2014/35/EU
— Safety requirements for electrical equipment for measurement, control and laboratory
use according to EN 61010-1:2010
- EMC Directive 2014/30/EU

— Immunity for residential, commercial and light-industrial environments as per EN
61000-6-1:2007 and EN 61000-6-3:2007/A1:2011/AC:2012

— Immunity standard for industrial environments as per EN 61000-6-2:2005/AC:2005 and
EN 61000-6-4:2007/A1:2011
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EU DECLARATION OF CONFORMITY

The company:

declares in sole responsibility
that the products:

extension/additional modules:

intended purpose:

comply with the provisions of
the following EU Directives:

under consideration of the
following standards:

This declaration is submitted
by:

Celle, 2016-08-18

Place, date

Rev. 09/2016

MOTORTECH GmbH
Hogrevestr. 21-23
29223 Celle, Germany

ALL-IN-ONE.NT (P/N 63.50.102)
ALL-IN-ONE.NTC (P/N 63.50.104)

IS-AIN8 (P/N 63.50.002), 1S-BIN16/8 (P/N 63.50.005)
1GS-PTM (P/N 63.50.007)

IG-AVRi TRANS/100 (P/N 63.50.010-100)

IG-AVRi TRANS/LV (P/N 63.50.010-230)

1G-AVRi (P/N 63.50.011), IGL-RA15 (P/N 63.50.015)

1G-IB (P/N 63.50.022), I-AOUT8 (P/N 63.50.054)
AFR-PCM (P/N 63.50.061)

AFR-PCLSM+PMS (P/N 63.50.062)

NT-Converter (P/N 63.50.069), Inteli AIN8 (P/N 63.50.092)
Inteli AINSTC (P/N 63.50.093), IS-AINSTC (P/N 63.50.108)
Inteli 108/8 (P/N 63.50.118)

to be used on gas-Otto-engines

Low Voltage Directive 2014/35/EU
EMC Directive 2014/30/EU

EN 61010-1:2010, EN 61000-6-1:2007
EN 61000-6-2:2005/AC:2005

EN 61000-6-3:2007/A1:2011/AC:2012
EN 61000-6-4:2007/A1:2011

Name: Florian Virchow
Position in company: Managing Director

GuD—

Legally binding signature
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4 PRODUCT DESCRIPTION

4.1.2 Mechanical Data
The ALL-IN-ONE.NTC generator & CHP control system has the following mechanical
characteristics:

Feature Value

Dimensions 223 mm x 166 mm x 68.5 mm (8.8" x 6.6" x 2.7")
(length x width x height)

Weight 833 g (1.84 lbs)

Shape of device See chapter Overview Drawings on page 26

Climatic environmental Operation:

conditions -30 °C to +70 °C max. (-22 °F to +158 °F)

Operation using a USB connection:
0 °C to +70 °C max. (32 °F to +158 °F)

Storage:
-40 °C to +80 °C max. (-40 °F to +176 °F)

95 % air humidity max. without condensation

Observe the environmental conditions of all equipment

Also observe the environmental conditions of all equipment which is
connected to the ALL-IN-ONE.NTC generator & CHP control system.

4.1.3 Warning Notices on the Device
For use on a flat surface of a type 1 enclosure

Max. ambient temperature 70 °C
Use copper conductors only
Refer to installation instructions for torque values

CAUTION
Risk of electric shock
Do not remove cover

No user serviceable parts inside

Refer servicing to qualified service
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4.1.4 Product Identification — Labeling on the Device
The numbers required for unique product identification are found on the device:

- P/N: product number of the generator & CHP control system
— HW version: hardware version and production code of the generator & CHP control system

— Barcode and number: serial number of the generator & CHP control system

£ MOTORTECH AIO-NTC-BB
E—— P/N 63.50.104

HW version: X.X - XX

C€ il

- www.molortech.de

4.1.5 Electrical Data
The ALL-IN-ONE.NTC generator & CHP control system has the following electrical characteristics:

Feature Value

Power supply 8VDCto36VDC

Required current 0.4Aat8VDC
o0.15Aat 24V DC
0.1Aat36VDC

Battery real-time clock Measurement tolerance for battery voltage: 2 % at 24 V

Service life: 10 years

Nominal frequency for 50 Hz to 60 Hz
frequency measurement

Tolerance of frequency 0.1 Hz
measurement
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4 PRODUCT DESCRIPTION

The inputs and outputs of the ALL-IN-ONE.NTC generator & CHP control system have the
following electrical data:

Feature Value

Current inputs Input nominal current (from transformer): 1 A or 5 A*
Constant overload: 1.25 A or 6.25 A*
Short-term overload: 12 A for 1 min
Load (transformer output impedance): <o.1 Q
Input load of the transformer:
— <0.1VA per phase (Inom =1A)
— <0.2 VA per phase (Inom =5 A)
Maximum measured current from transformer: 2 A or 10 A*
Tolerance for current measurement: 2 % of nominal current
Maximum peak current from transformer: 150 Afor1s
Maximum short-term current: 2.4 A or 12 A*for 30 s
Maximum continuous current: 1 A or 5 A*
* Dependent on set input voltage range

Voltage inputs Nominal voltage (ph-N / ph-ph): 120 to 207 V AC or
277t0 480V AC

Maximum measured voltage: 150 V AC or 346 V AC
Maximum permissible voltage: 260 V AC or 600 V AC

Input resistance:

- 0.6 MQ phase-to-phase

- 0.3 MQ phase-to-neutral

Tolerance for voltage measurement: 1 % of nominal voltage

Measurement tolerance for kW, kWh, load sharing and reactive
power sharing: 3 %

Overvoltage class: 11l / 2 (EN 61010)
Binary inputs Number of inputs: 16
Input resistance: 4.7 kQ
Input range: o VDCto 36 VDC
Voltage level for indicating a closed contact: o Vto 2V

Maximum voltage level for indicating an open contact: 8 V to
36V
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Feature Value

Binary outputs

Analog inputs

D+ function

Speed pick-up input

Rev. 09/2016

Open collector

Number of outputs: 16

Maximum current: 0.5 A

Maximum switching voltage: 36 V DC
Not electrically separated

Number of inputs: 4, unipolar
Resolution: 10 bit

Selectable range through jumpers: V, Q, mA
Maximum resistance range: 2,500 Q
Maximum voltage range: 5 V

Maximum current range: o mA to 20 mA
Input impedance:

- 180 Q for mA measurement

- 100 kQ for V measurement

Tolerance for resistance measurement: +2 %, +2 Q of the
measured value

Tolerance for voltage measurement: +1 %, +1 mV of the
measured value

Tolerance for current measurement: 1 %, 0.5 mA of the
measured value

Maximum output current: 300 mA

Guaranteed level for "Charging OK" signal: 80 % of supply
voltage

Type of sensor: magnetic pickup

Minimum input voltage: 2 Vpk-pk (from 4 Hz to 4 kHz)
Maximum input voltage: 50 Veff

Lowest measured frequency: 4 Hz

Highest measured frequency: 10 kHz (minimum input voltage 6
Vpk-pk)

Tolerance for frequency measurement: 0.2 %
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4 PRODUCT DESCRIPTION

Feature Value

Analog outputs Output for speed governor: +10 VDC / 5V PWM (500 Hz to
3,000 Hz), max. 15 mA

AVRi output: PWM to IG-AVRi

Range selectable through jumper: V, mA
Current output: o mA to 20 mA, x0.3 mA
Voltage output: o V DC to 10 V DC, max. 15 mA

Maximum load resistance: 470 Rat 9.4 V

4.1.6 Interfaces

RS232
— Speed: up to 57.6 kBd

- Maximum length: 10 m (32")

— Cable type: Cross-over cable, null modem cable
— Plug connection: D-SUB, 9-pole

RS485

— Speed: up to57.6 kBd

- Maximum length: 1,000 m (3,280")

- Cable type: STP

— Plug connection: none

- Galvanically isolated
- Maximum CAN bus length:
— Mode 32C: 200 m (656") for up to 32 controllers
—  Mode 8C: 900 m (2,952") for up to 8 controllers
- Speed:
— Mode 32C: 250 kBd
— Mode 8C: 50 kBd
- Nominalimpedance: 120 Q
— Cable type: STP
— Plug connection: none

- Nominal velocity of propagation: min. 75 %, max. 4.4 ns/m
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— Cable cross-section: min. 0.25 mm2

- Maximum damping: 2 db / 100 m at 1 MHz

— Recommended cables: see section CAN bus interface in the 1GS-NT-3.0 Installation Guide on

page 122

Modbus
— ViaRS232, RS485, Ethernet interface

usB
— Electrically insulated

— Interface USB 2.0

- Maximum length: 5 m (16")

— Speed: 115.2 kBd

— Cable type: shielded

— Plug connection: type B
Ethernet

—  Maximum length: 100 m (328")
- Speed: 10/100 Mbps

— Cable type: STP, UTP

— Plug connection: RJ-45

Rev. 09/2016
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4 PRODUCT DESCRIPTION

4.1.7 Overview Drawings

Dimensions
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Designation
GENERATOR VOLTAGE
MAINS (BUS) VOLTAGE N, L1, L2, L3

BINARY INPUTS

RS232

RS485 (1) DISPLAY

CAN1 EXTENSION
MODULES

CAN2
INTERCONTROLLER &
MONITORING

usB
ETHERNET
DONGLE

RS485 (2)
BINARY OUT