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1. General information
1.1 Warnings, legal information and safety

1.1.1 Warnings and notes

Throughout this document, a number of warnings and notes with helpful user information will be presented.
To ensure that these are noticed, they will be highlighted as follows in order to separate them from the gener-
al text.

Warnings

Warnings indicate a potentially dangerous situation, which could result in death, personal in-
jury or damaged equipment, if certain guidelines are not followed.

Notes

@ Notes provide general information, which will be helpful for the reader to bear in mind.

1.1.2 Legal information and disclaimer

DEIF takes no responsibility for installation or operation of the generator set. If there is any doubt about how
to install or operate the engine/generator controlled by the Multi-line 2 unit, the company responsible for the
installation or the operation of the set must be contacted.

The Multi-line 2 unit is not to be opened by unauthorised personnel. If opened anyway, the war-
ranty will be lost.

Disclaimer
DEIF A/S reserves the right to change any of the contents of this document without prior notice.

The English version of this document always contains the most recent and up-to-date information about the
product. DEIF does not take responsibility for the accuracy of translations, and translations might not be up-
dated at the same time as the English document. If there is a discrepancy, the English version prevails.

1.1.3 Safety issues

Installing and operating the Multi-line 2 unit may imply work with dangerous currents and voltages. Therefore,
the installation should only be carried out by authorised personnel who understand the risks involved in work-
ing with live electrical equipment.

Be aware of the hazardous live currents and voltages. Do not touch any AC measurement in-
puts as this could lead to injury or death.

1.1.4 Electrostatic discharge awareness
Sufficient care must be taken to protect the terminals against static discharges during the installation. Once
the unit is installed and connected, these precautions are no longer necessary.
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1.1.5 Factory settings

The Multi-line 2 unit is delivered from factory with certain factory settings. These are based on average values
and are not necessarily the correct settings for matching the engine/generator set in question. Precautions
must be taken to check the settings before running the engine/generator set.

1.2 About the Designer's Reference Handbook

1.2.1 General purpose
This Designer's Reference Handbook mainly includes functional descriptions, presentation of display unit and
menu structure, the procedure for parameter setup and reference to parameter lists.

The general purpose of this document is to provide useful overall information about the functionality of the
unit and its applications. This document also offers the user the information needed in order to successfully
set up the parameters needed in his specific application.

Make sure to read this document before starting to work with the Multi-line 2 unit and the gen-
set to be controlled. Failure to do this could result in human injury or damage to the equip-
ment.

1.2.2 Intended users

This Designer's Reference Handbook is mainly intended for the panel builder designer in charge. On the ba-
sis of this document, the panel builder designer will give the electrician the information he needs in order to
install the Multi-line 2 unit, for example detailed electrical drawings. In some cases, the electrician may use
these installation instructions himself.

1.2.3 Contents and overall structure
This document is divided into chapters, and in order to make the structure simple and easy to use, each
chapter will begin from the top of a new page.
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2. General product information
2.1 Introduction

2.1.1 Introduction
This chapter will deal with the unit in general and its place in the DEIF product range.

The AGC is part of the DEIF Multi-line 2 product family. Multi-line 2 is a complete range of multi-function gen-
erator protection and control products integrating all the functions you need into one compact and attractive
solution.

The concept of the AGC is to offer a cost-effective solution to genset builders, who need a flexible generator
protection and control unit for small single to medium and large genset applications. Being part of the Multi-
line product family, the standard functions can be supplemented with a variety of optional functions.

2.2 Type of product

The Advanced Genset Controller is a micro-processor based control unit containing all necessary functions
for protection and control of a genset.

It contains all necessary 3-phase measuring circuits, and all values and alarms are presented on the LCD
display.

2.3 Options and variants

2.3.1 Options and variants

The AGC 100 family consists of different variants to cover applications in a cost-efficient way. Options cover,
for example, protections for generator, busbar and mains, power management (non sync.), serial communica-
tion, external input or output, additional operator display, emulation, and so on.

A complete list of available variants and options is included in the data sheet. See
www.deif.com

2.4 Setup of the controller

2.4.1 Setup of the controller

The parameter settings and M-Logic programming can easily be done via a PC Windows®-based utility soft-
ware (USW). The USW is password-protected - for further information, read the help file in the USW editor.

To interface the AGC 100 from the PC, there are two possibilities. One is option J5, which is RS-232 with an
interface box between the PC and the AGC 100. The other option is J9, which is USB to TTL interface be-
tween the PC and the AGC 100. Both cable options J5 and J9 are galvanically isolated and will protect your
PC if it is connected during genset operation.

The PC utility software offers additional features such as monitoring of all relevant information during commis-
sioning, saving and downloading of settings and downloading of software updates.
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2.5 PC utility software warning

2.5.1 PC utility software warning

It is possible to remote-control the genset from the PC utility software or by use of a modem.
To avoid personal injury, make sure that it is safe to remote-control the genset.

2.6 UL applications

2.6.1 UL applications

These flat surface panel-mounted controllers are intended to be used in Listed Generator Assemblies, where
the suitability of the combination has been determined by Underwriters Laboratories.

These devices have been evaluated for fire and shock only. They have no voltage-regulating function.
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3. Functional descriptions
3.1 Standard functions

3.1.1 Standard functions

This chapter includes functional descriptions of standard functions as well as illustrations of the relevant appli-
cation types. Flowcharts and single-line diagrams will be used in order to simplify the information.

The standard functions are listed in the following paragraphs.

3.1.2 Operation modes
e Automatic Mains Failure

e |[sland operation

e |oad takeover

3.1.3 Engine control
e Start/stop sequences
e Run and stop coil

3.1.4 Generator protection (ANSI)

2 x reverse power (32)

5 x overload (32)

6 x over-current (50/51)

2 x over-voltage (59)

3 x under-voltage (27)

3 x over-/under-frequency (81)

Current/voltage unbalance (60)

Multi-inputs (binary, 4 to 20 mA, RMI or Pt1000)
Digital inputs

3.1.5 Busbar protection (ANSI)

e 3 x over-voltage (59)

e 4 x under-voltage (27)

e 3 xover-frequency (81)
e 4 x under-frequency (81)
e \oltage unbalance (60)
3.1.6 Display

Push-buttons for start and stop
Push-buttons for breaker operations
Status texts

3.1.7 M-Logic

e Simple logic configuration tool
e Selectable input events

e Selectable output commands
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3.2 Terminal strip overview

3.2.1 Reference to Installation Instructions

stallation Instructions", which is located on DEIF's homepage under documentation for AGC

@ Information about terminal strip overview and rear side controller view can be found in the "In-
100.

3.3 Measurement systems

The AGC is designed for measurement of voltages between 100 and 690 V AC on the terminals. If the volt-
age is higher, voltage transformers are required. For further reference, the AC wiring diagrams are shown in
the Installation Instructions.

In menu 9130, the measurement principle can be changed; the options are three-phase, single phase and
split phase.

Configure the AGC to match the correct measuring system. When in doubt, contact the switch-
board manufacturer for information about the required adjustment.

3.3.1 Three-phase system
When the AGC is delivered from the factory, the three-phase system is selected. When this principle is used,
all three phases must be connected to the AGC.

The table below contains the parameters to make the system ready for split phase measuring.

The example below is with 230/400 V AC, which can be connected directly to the AGC's terminals without the
use of a voltage transformer. If a voltage transformer is necessary, the nominal values of the transformer
should be used instead.

Setting | Adjustment Description Adjust to
value
6004 G nom. voltage Phase-phase voltage of the generator 400V AC
6041 G transformer Primary voltage of the G voltage transformer (if installed) 400V AC
6042 G transformer Secondary voltage of the G voltage transformer (if installed) | 400 V AC
6051 BB transformer set 1 Primary voltage of the BB voltage transformer (if installed) 400V AC
6052 BB transformer set 1 Secondary voltage of the BB voltage transformer (if instal- 400V AC
led)
6053 BB nom. voltage set 1 | Phase-phase voltage of the busbar 400V AC

The AGC has two sets of BB transformer settings, which can be enabled individually in this
measurement system.

3.3.2 Single phase system

The single phase system consists of one phase and the neutral.

The table below contains the parameters to make the system ready for single phase measuring.
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The example below is with 230 V AC, which can be connected directly to the AGC's terminals without the use
of a voltage transformer. If a voltage transformer is necessary, the nominal values of the transformer should
be used instead.

Setting | Adjustment Description Adjust to
value
6004 G nom. voltage Phase-neutral voltage of the generator 230 VAC
6041 G transformer Primary voltage of the G voltage transformer (if installed) 230 VAC
6042 G transformer Secondary voltage of the G voltage transformer (if installed) | 230 V AC
6051 BB transformer set 1 Primary voltage of the BB voltage transformer (if installed) 230 VAC
6052 BB transformer set 1 Secondary voltage of the BB voltage transformer (if instal- 230 VAC
led)
6053 BB nom. voltage set 1 | Phase-neutral voltage of the busbar 230 VAC

@ The voltage alarms refer to Uyom (230 V AC).

The AGC has two sets of BB transformer settings, which can be enabled individually in this
measurement system.

3.3.3 Split phase system

This is a special application where two phases and neutral are connected to the AGC. The AGC shows pha-
ses L1 and L3 in the display. The phase angle between L1 and L3 is 180 degrees. Split phase is possible
between L1-L2 or L1-L3.

The table below contains the parameters to make the system ready for split phase measuring.

The example below is with 240/120 V AC, which can be connected directly to the AGC's terminals without the
use of a voltage transformer. If a voltage transformer is necessary, the nominal values of the transformer
should be used instead.

Setting | Adjustment Description Adjust to
value
6004 G nom. voltage Phase-neutral voltage of the generator 120 VAC
6041 G transformer Primary voltage of the G voltage transformer (if installed) 120 V AC
6042 G transformer Secondary voltage of the G voltage transformer (if installed) | 120 V AC
6051 BB transformer set 1 Primary voltage of the BB voltage transformer (if installed) 120V AC
6052 BB transformer set 1 | Secondary voltage of the BB voltage transformer (if instal- 120 V AC
led)
6053 BB nom. voltage set 1 | Phase-neutral voltage of the busbar 120V AC

@ The measurement U 31 shows 240 V AC. The voltage alarm set points refer to the nominal
voltage 120 V AC, and U 3 1 does not activate any alarm.

The AGC has two sets of BB transformer settings, which can be enabled individually in this
measurement system.
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3.4 Applications

3.4.1 Applications and genset modes

@ This section about applications is to be used for reference using the particular genset mode as
starting point. It is not suitable for reading from beginning to end.

The unit can be used for the applications listed in the table below.

Application Comment
Engine Control AGC 110/111/112/113
Automatic Mains Failure (no back sync.) AGC 113/145/146
Island operation AGC 111/112/113
Load takeover AGC 113/145/146
Power management AGC 145/146
Genset mode Running mode

Auto Semi Test Man Block
Automatic Mains Failure (no back sync.) X X X X X
Island operation X X X X X
Load takeover X X X X X

For a general description of the available running modes, please refer to the chapter "Running
mode description".

3.4.2 AMF (no back synchronisation)

Auto mode description

The unit automatically starts the genset and switches to generator supply at a mains failure after an adjusta-
ble delay time. It is possible to adjust the unit to change to genset operation in two different ways:

1. The mains breaker will be opened at genset start-up.
2. The mains breaker will remain closed until the genset is running, and the genset voltage and frequency is
OK.

In both cases, the generator breaker will be closed when the generator voltage and frequency is OK, and the
mains breaker is open.

When the mains returns, the unit will switch back to mains supply and cool down and stop the genset. The
switching back to mains supply is done when the adjusted "Mains OK delay" has expired.

For a general description of the available running modes, please refer to the chapter "Running
mode description".
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3.4.3 Island operation

Auto mode description

The unit automatically starts the genset and closes the generator breaker at a digital start command. When
the stop command is given, the generator breaker is tripped, and the genset will be stopped after a cooling
down period. The start and stop commands are used by activating and deactivating a digital input or with the
time-dependent start/stop commands. If the time-dependent start/stop commands are to be used, the auto
mode must also be used.

For a general description of the available running modes, please refer to the chapter "Running
mode description".

3.4.4 Load takeover

Auto mode description

The purpose of the load takeover mode is to transfer the load imported from the mains to the genset for oper-
ation on generator supply

The unit automatically starts the genset and closes the generator breaker at a digital start command. When
the stop command is given, the generator breaker is tripped, and the genset will be stopped after a cooling-
down period. The start and stop commands are used by activating and deactivating a digital input or with the
time-dependent start/stop commands. If the time-dependent start/stop commands are to be used, then the
auto mode must also be used.

3.5 Running mode description

3.5.1 Manual mode
The unit can be operated in manual mode (MAN). Manual means that the unit will not initiate any sequences
automatically, as is the case with the auto mode. It will only initiate sequences, if external signals are given.

An external signal may be given in three ways:

1. Stop and MAN push-buttons on the display are used
2. Digital inputs are used
3. Modbus command at service port or RS 485

The standard controller is only equipped with a limited number of digital inputs, please refer to
@ "Digital inputs" in this document and the data sheet for additional information about availabili-

ty.

The following sequences can be activated in manual mode:
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Command | Description Comment
Start The start sequence is initiated and continues until the genset starts or the
maximum number of start attempts has been reached.
Stop The genset will be stopped. After disappearance of the running signal, the | The cooling
stop sequence will continue to be active in the "'extended stop time" peri- | down time is can-
od. The genset is stopped with cooling down time. celled if the stop
button is activa-
ted twice.

Close GB | The unit will close the generator breaker if the mains breaker is open.

Open GB | The unit will open the generator breaker instantly.

Close MB | The unit will close the mains breaker if the generator breaker is open.

Open MB | The unit opens the mains breaker instantly.

3.5.2 Semi-auto mode
Semi-auto mode can be activated by pushing either the AUT button twice or with the utility software. Semi-
auto has the same function as manual mode in systems without power management.

@ Semi-auto mode is only relevant in a power management system where AGC 14x is able to
change mode on other controllers in the power management system.

3.5.3 Test mode

The test mode function is activated by the TEST push-button on the display, the Modbus USW or by activat-
ing a digital input.

The settings for the test function are set up in menu

7040 Test

e Set point: Load set point (can only be set in AGC 145 and 146).

e Timer: Period starts when U/f is OK. Engine stops when time runs out.

e Return:  When the test is completed, the unit will return to the selected mode (manual or auto).
e Type: Selection of one of the two types of tests: simple or full.

If the timer in parameter 7042 is set to 0, the test is infinite. The test will be interrupted if the
mode is changed to either manual, semi-auto or auto.

@ Test mode is not available in an island application
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3.5.4 Simple test

AGC 100 will go through the start sequence and run the engine for the time set in parameter 7042 without
any breaker operation. This sequence is initiated by a digital input or the TEST push-button on the front. The
test will run until the timer expires. When the timer runs out, the stop sequence including cooling down will be
carried out.

If the timer in parameter 7042 is set to 0, the test is infinite. The test will be interrupted if the mode is changed
to either manual, semi-auto or auto.

3.5.5 Full test

The full test will start the genset, open the mains breaker and close the generator breaker. When the test tim-
er expires or the test is cancelled by mode change, the generator breaker is opened, the mains breaker
closed, and the generator is stopped after the cool-down time.

@ To run the full test, it is required that AGC 100 is in AMF or load takeover mode.

@ It is possible to open and close the generator breaker and the mains breaker in manual mode.

3.5.6 Block mode

Block mode can be enabled by pressing the MAN button twice, with M-Logic or a digital input. When block
mode is selected, the controller will be locked for certain actions. This means that it cannot start the genset or
perform any breaker operations from the buttons.

The purpose of the block mode is to make sure that the genset does not start for instance during mainte-
nance work.

It is important to know that the digital input configured to block mode is a constant signal. So,
when it is ON, the unit is in a blocked state, and when it is OFF, it returns to the mode it was in
before block mode was selected.

When controller goes into block mode, it will:

e Open GB, shut down the engine, show "BLOCK" in the display and flash the MAN LED

e GB ON, GB OFF, MB ON, MB OFF and START buttons are locked

If block mode is selected using the display, the block mode can only be deactivated from the display. If block
mode is selected using the digital input, the block mode can only be deactivated by setting the digital input to
OFF.

Before the running mode is changed, it is important to check that persons are clear of the gen-
set and that the genset is ready for operation.

Alarms are not influenced by block mode selection.

The genset can be started from the local engine control panel, if such is installed. Therefore,
DEIF recommends avoiding local cranking and starting of the genset.

>D>eb

The genset will shut down if block mode is selected while the genset is running.
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Functional descriptions

3.6 Single-line diagrams

3.6.1 Application illustration

In the following, the various applications are illustrated in single-line diagrams.

3.6.2 Automatic Mains Failure

S

Load

Controller

-

0000000

e ———

3.6.3 Island operation

Load

Controller

&

10000000
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3.6.4 Load takeover

S

Load

Controller

-

0000000

e ———

3.7 Flowcharts

3.7.1 Flowcharts

Using flowcharts, the principles of the most important functions will be illustrated in the next sections. The
functions included are:

Mode shift

MB open sequence
GB open sequence
Stop sequence
Start sequence

MB close sequence
GB close sequence
Load takeover
Island operation
Automatic Mains Failure
Test sequence

@ The flowcharts on the following pages are for guidance only. For illustrative purposes, the
flowcharts are simplified in some extent.
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Functional descriptions

3.7.2 Mode shift

Mode shift No

enabled

Yes

Plant mode not No

Island and AMF

Mains failure

Initiate AMF
sequence

Y

Mains OK timer™~.Yes
timed out

Initiate mains
return sequence

MB close
seqguence

Continue in
selected mode

@ To enable mode shift, a digital input has to be set up.

A

End
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3.7.3 MB open sequence

Start

-
-

Y

No
MB closed >—

Yes
/

Load take Mains failure
over
Open MB
4
NO »
MB opened —>— Alarm .MB,,
open failure
Yes
Y
End
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3.7.4 GB open sequence

top conditions

GB opened Alarm
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3.7.5 Stop sequence

Start

Cooldown
timer run out

Stop relay

Y

Deactivate Activate stop
run coil relay
Y
Genset No Alarm
stopped
Yes > ‘
A
End
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Functional descriptions

3.7.6 Start sequence

Start

4

Start condition No
OK

Yes
y

Start prepare ~.No
timer

Yes

»

L]

i
Start relay
ON

i

Start relay timer
timeout

Off relay
ON

Stop relay timer
timed out

Run feedback
detected

No
Genset started

Yes

Max start
attempts

Ready to
close GB

Yes

Start failure
alarm

Alarm

End
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3.7.7 MB close sequence

Start

GB open -
failure g
Mains No Mains |
OK " failure g
Yes
Y
Close MB No MB close >
failure
‘Yes
/
End
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3.7.8 GB close sequence

Start

-
-

Y

GB open No
Yes
e
y
No

Start seq OK

MB open _
failure
Mains |
failure
GB close
Close GB No . >
failure
Yes
y
End
DEIF A/S Page 26 of 153



AGC 100 Designer's Reference Handbook

4189340766 UK

Functional descriptions

3.7.9 Load takeover

Start

/

Activate start
input

/

Start
sequence

/

MB open
sequence

/

Genset
operation

/

GB close
sequence

/

Deactivate
start input

/

GB open
sequence

MB close
sequence

Stop
sequence

End
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3.7.10 Island operation

Start

/

Start input
active

/

Start
sequence

/

GB close
sequence

» Operation

/

Start input
deactivated

/

GB open
sequence

A

Stop
sequence

End
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3.7.11 Automatic Mains Failure, AMF

Start

4

Mains failure

Yes
4

#7065: start
ng + open MB

No

/

Open MB

Start sequence

/

Start sequence Open MB
/ /
GB close GB close
sequence sequence
|l ‘
Mains ok
. MB close
Time out
sequence

End
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3.7.12 Test sequence

Start

/

Select test
mode
A A
Simpel test Full test
A i
Start Start
sequence sequence
A i
Test timer Test timer Open MB .| Close GB
sequence sequence

A

Timer run out

Yes

Stop
sequence

y
Return to
running mode,
menu 7043

End
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3.8 Sequences

3.8.1 Sequences
The following contains information about the sequences of the engine, the generator breaker, and the mains
breaker. These sequences are automatically initiated if the auto mode is selected.

In the manual or semi-auto mode, the selected sequence is the only sequence initiated (for example press
the START push-button: the engine will start, but not close the breaker).

The following sequences will be illustrated below:
e START sequence

e STOP sequence

e Breaker sequences

DEIF A/S Page 31 of 153



AGC 100 Designer's Reference Handbook

4189340766 UK

Functional descriptions

3.8.2 Start sequence

The following drawings illustrate the start sequences of the genset with normal start prepare and extended

start prepare.

No matter the choice of start prepare function, the running coil is activated 1 sec. before the start relay (start-

er).

@ Note that the three illustrations are different. Be sure to read them carefully to understand them

correctly.

Start prepare

Crank (starter)

Run coil

Stop coil

Running feedback

=

Start sequence:

Normal start prepare

1 —
. torr N | torr !_
T T
| | |
| | |
| | |
T [ T T T
| | | | |
| | L ____ |
| |
! : 1 sec. :

1st start attempt

2nd start attempt

3rd start attempt
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Start sequence:
Normal start prepare
Stop coil (not activated in start seq.).
| |
|

_____ |
Start prepare |
1

|
|
|
| i |— -
Crank (starter) | PN letorF )
| | 1 | |
| | |
| ' | |
| : | |
|
. : ' : ! | !
Run coil | | |
| | L | ]
I : T I
| I 1 sec | |
| —e—= | |
| : | |
) | | |
Stop coil | | |
t t t
| | |
| | |
| | |
| | T
Running feedback | | |
! ! R I
| | |
| | |
| | |
| | |
1st start attempt 2nd start attempt 3rd start attempt
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Start sequence:
Extended start prepare

|
|
1 Fmm———-
Start prepare J [
|
|
[
|
[
|
[
|
|
|
[
|
|

Crank (starter) 4t0i>| |<_tOFF >
1 I 1 I
I | |
I | I
| | I
t ! T , T
Run coil ! : | : |
—— | e
I I'1 1 sec. I '
I e | I
| T | |
I r——-l
Stop coil : | :
]
| |
[ [ [
| | |
| | |
| | t
Running feedback | | |
I | L
| | |
[ [ [
| | |
1st start attempt 2nd start attempt 3rd start attempt

@ Run coil can be activated from 1...600 sec. before crank (starter) will be executed. In the above
example, the timer is set to 1 sec. (menu 6150).

3.8.3 Start sequence conditions

The start sequence initiation can be controlled by the following conditions:

e Oil pressure (RMI 6,7 or 8)

e Water temperature (RMI 6,7 or 8)

e Fuel level (RMI 6, 7 or 8)

This means that if for example the oil pressure is not primed to the sufficient value, then the crank relay will
not engage the starter motor.

The selection is made in setting 6185. For each of the RMI settings, the rule is that the value (oil pressure,
fuel level or water temperature) must exceed the set point of setting 6186 before starting is initiated.

@ If the value in 6186 is set to 0.0, the start sequence is initiated as soon as it is requested.
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The diagram below shows an example where the RMI signal builds up slowly, and starting is initiated at the
end of the third start attempt.

Start sequence
Cranking depends on RMI

Start prepare J I I
(3 start attempts) 1 2 3
Stop relay

Crank relay

Run coil

Running feedback

RMI
measurement OK

RMI value

|

Cranking starts

3.8.4 Running feedback

Different types of running feedback can be used to detect if the motor is running. Refer to menu 6170 for se-
lection of the running feedback type.

The running detection is made with a built-in safety routine. The running feedback selected is the primary
feedback. At all times, all the types of running feedback is used for running detection. If, for some reason, the
primary choice is not detecting any running feedback, the starter relay will stay activated for 1 additional sec-
ond. If a running feedback is detected based on one of the secondary choices, the genset will start. This way,
the genset will still be functional even though a tacho sensor is damaged or dirty.

As soon as the genset is running, no matter if the genset is started based on the primary or secondary feed-
back, the running detection will be made, based on all available types.
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The sequence is shown in the diagram below.

Running feedback failure

Primary running
feedback

Secondary running
feedback

I
I
I
I
T
I
I
I
I
I
| ;1sec
[

[

ﬁ

<

Start relay (crank)

tajarm

Alarm

Interruption of start sequence
The start sequence is interrupted in the following situations:

Event Comment

Stop signal

Start failure

Remove starter feedback Tacho set point.

Running feedback Digital input.

Running feedback Tacho set point.

Running feedback W terminal

Running feedback As soon as voltage is detected with a frequency above the set point in pa-

rameter 6165 (default 32 Hz).
The running detection based on the frequency measurement can replace
the running feedback based on tacho or digital input or engine communi-

cation.
Running feedback Oil pressure set point (menu 6175).
Running feedback EIC (engine communication).
Emergency stop
Alarm Alarms with shutdown" or "trip and stop" fail class.
Stop push-button on display Semi-auto or manual mode.
Modbus stop command Semi-auto or manual mode.
Binary stop input Semi-auto or manual mode.

Deactivate the "auto start/stop” | Auto mode in the following genset modes:
Island operation or load takeover mode.

@ If the MPU input is to be used to remove the starter, it has to be set up in menu 6174.

Set points related to the start sequence

- Crank failure alarm (4530 Crank failure)

If MPU is chosen as the primary running feedback, this alarm will be raised if the specified rpm is not reached
before the delay has expired.
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- Run feedback failure (4540 Run feedb. fail)

If running is detected on the frequency (secondary), but the primary running feedback, for example digital in-
put, has not detected running, this alarm will be raised. The delay to be set is the time from the secondary
running detection and until the alarm is raised.

- Hz/V failure (4560 Hz/V failure)
If the frequency and voltage are not within the limits set in menu 2110 after the running feedback is received,
this alarm is raised when the delay has expired.

- Start failure alarm (4570 Start failure)
The start failure alarm occurs, if the genset has not started after the number of start attempts set in menu
6190.

- Start prepare (6180 Starter)

Normal prepare: the start prepare timer can be used for start preparation purposes, for example pre-lubrica-
tion or pre-glowing. The start prepare relay is activated when the start sequence is initiated and deactivated
when the start relay is activated. If the timer is set to 0.0 s, the start prepare function is deactivated.

Extended prepare: the extended prepare will activate the start prepare relay when the start sequence is initi-
ated and keep it activated when the start relay activates until the specified time has expired. If the ext. pre-
pare time exceeds the start ON time, the start prepare relay is deactivated when the start relay deactivates. If
the timer is set to 0.0 s, the extended prepare function is deactivated.

Start ON time: the starter will be activated for this period when cranking.

Start OFF time: the pause between two start attempts.
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3.8.5 Stop sequence

The drawings illustrate the stop sequence.

Stop sequence
Run coil

Cooling down time <« lcoor o

Run coil

Running feedback

1
Sequence initiated

Stop Sequence
Stop coil and Stop coil (not activated in start
seq.)
|
I

Cooling down time «lcoor

Stop coil

Running feedback

1
Sequence initiated

The stop sequence will be activated if a stop command is given. The stop sequence includes the cooling

down time if the stop is a normal or controlled stop.
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Description Cooling Stop | Comment
down
Auto mode stop X X
Trip and stop alarm X X
Stop button on display (X) X Semi-auto or manual. Cooling down is interrupted if the
stop button is activated twice.
Remove "auto start/stop" | X X Auto mode: island operation and load takeover.
Emergency stop X Engine shuts down and GB opens.

The stop sequence can only be interrupted during the cooling down period. Interruptions can occur in these
situations:

Event Comment

Mains failure AMF mode selected (or mode shift selected ON) and auto mode selected.
Start button is pressed Auto mode: engine will run in idle speed.

Binary start input Auto mode: island operation and load takeover.

GB close button is pressed | Semi-auto and manual mode.

Set points related to the stop sequence

- Stop failure (4580 Stop failure)
A stop failure alarm will appear if the primary running feedback or the generator voltage and frequency are
still present after the delay in this menu has expired.

- Stop (6210 Stop)
Cooling-down:
The length of the cooling-down period.

Extended stop:
The delay after the running feedback has disappeared until a new start sequence is allowed. The extended
stop sequence is activated any time the stop button is pressed.

Cool down controlled by engine temperature:

The engine temperature-controlled cool-down is to ensure that the engine is cooled down below the set point
in menu 6214 "Cool down temperature" before the engine is stopped. This is particularly beneficial if the en-
gine has been running for a short period of time and therefore not reached normal cooling water temperature,
as the cool-down period will be very short or none at all. If the engine has been running for a long period, it
will have reached normal running temperature, and the cool-down period will be the exact time it takes to get
the temperature below the temperature set point in menu 6214.

If, for some reason, the engine cannot get the temperature below the temperature set point in 6214 within the
time limit in parameter 6211, the engine will be shut down by this timer. The reason for this could be high
ambient temperature.

@ If the cooling-down timer is set to 0.0 s, the cooling-down sequence will be infinite.
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@ If the cooling-down temperature is set to 0 deg., the cooling-down sequence will be entirely
controlled by the timer.

3.8.6 Breaker sequences
The breaker sequences will be activated depending on the selected mode:

Mode Genset mode Breaker control

Auto All Controlled by the unit

Semi-auto All Push-button, M-Logic, Modbus, Digital input
Manual All Push-button, M-Logic, Modbus, Digital input
Block All Controlled by the unit

Before closing the breakers, it must be checked that the voltage and frequency are OK. The limits are adjus-
ted in menu 2110 Sync. blackout.

Set points related to MB control

7080 MB control
Mode shift: When enabled, the AGC will perform the AMF sequence in case of a mains failure in
load takeover or TEST mode

MB close delay: The time from GB OFF to MB ON

Load time: After opening of the breaker, the MB ON sequence will not be initiated before this de-
lay has expired. Refer to the description of "Breaker spring load time".

@ If no MB is represented, the relays and inputs normally used for MB control become configura-
ble.

@ The GB can only be closed if the mains breaker is open. The MB can only be closed if the gen-
erator breaker is open.

- AMF MB opening (7060 U mains failure)

It is possible to select the functionality of the mains breaker closing function. This is necessary if the unit op-
erates in Automatic Mains Failure (AMF).

The possibilities are:

Selection Description

Start engine and open | When a mains failure occurs, the mains breaker opens, and the engine starts at
mains breaker the same time.

Start engine When a mains failure occurs, the engine starts. When the generator is running
and the frequency and voltage are OK, the MB opens and the GB closes.
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3.8.7 AMF timers

The time charts describe the functionality at a mains failure and at mains return. The timers used by the AMF
function are indicated in the table below:

Timer Description Menu number

trD Mains failure delay 7070 f mains failure
7060 U mains failure

tru Frequency/voltage OK 6220 Hz/V OK

troD Mains failure OK delay 7070 f mains failure
7060 U mains failure

teBC GB ON delay 6230 GB control

tmBc MB ON delay 7080 MB control

Example 1:

7065 Mains fail control: Start engine and open MB

Mains OK

tvmec o
< >

MB On

GB On

Gen start seq

tep

trop )
>

A
A 4
A

Gen stop seq

Gen running |
Gen f/U OK

Mains failure > Mains OK
detected
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Example 2:
7065 Mains fail control: Start engine

Mains OK

MB On

< MBC o
<

GB On

< 1GBC )
<« >

Gen start seq

A

Gen stop seq

< trop %
<

Gen running
Gen f/U OK

. . « FU o
Mains failure £ Mains OK

detected

Conditions for breaker operations
The breaker sequences react depending on the breaker positions and the frequency/voltage measurements.

The conditions for the ON and OFF sequences are described in the table below:

Conditions for breaker operations
Sequence Condition
GB ON, direct closing Running feedback
Generator frequency/voltage OK
MB open
MB ON, direct closing Mains frequency/voltage OK
GB open
GB OFF, direct opening MB open
MB OFF, direct opening Alarms with fail classes:
Shut down or Trip MB alarms
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4. Display and menu structure
4.1 Passwords and parameter access

4.1.1 Passwords
The unit includes three password levels. All levels can be adjusted in the PC software.

Available password levels:

Password level Factory setting Access
Customer Service Master
Customer 2000 X
Service 2001 X X
Master 2002 X X X

A parameter cannot be entered with a password that is ranking too low. But the settings can be displayed
without password entry.

Each parameter can be protected by a specific password level. To do so, the PC utility software must be
used. Enter the parameter to be configured and select the correct password level.

Parameter "G -P>= 1" {Channel 1000}
Setpoint :
-5 %
50 J ; 0
Timer : 10 sec
0.1 1 100.0
Fail class : f-Trip of GB I
Outpurt A : %Output 1} N
Cutput B : E.Ou‘tput 1] v
Password level : ?t-:ustumer W

Master !
Service
Enable .
o

Time elapsed: 0 sec (i %)

[ )
0 =ec 10 zec

[]&uto acknowledge

Inhibits... v/

vite | | ok || cancel
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The password level can also be changed from the parameter view in the column "Level".

|Enabled |High alarm |Level |FaiICIaSS

Master Trip B

[w
v | Service | Warning
_____D.—-"'W'n-_— ustamer Trip GB
1] [v Customer Trip B
’.’ﬁ/ 0 [v Customer Trip GB

4.1.2 Parameter access
To gain access to adjust the parameters, the password level must be entered:

B-= W&
Mazter level

=ervice level

Customer lewvel

e bl (B Fo

If the password level is not entered, it is not possible to enter the parameters.

@ The customer password can be changed in parameter 9111. The service password can be
changed in parameter 9112. The master password can be changed in parameter 9113.

@ The factory passwords must be changed if the operator of the genset is not allowed to change
the parameters.

@ It is not possible to change the password at a higher level than the password entered.

4.2 Reference to Operator's manual

@ Information about display and menu structure can be found in the "Operator's manual”, which
is located on DEIF's homepage under documentation for AGC 100.
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5. Engine communication
5.1 Reference to H5 manual

5.1.1 Engine communication
The AGC 100 is able to communicate with an engine controller through the CAN bus (CAN A).

Information about engine communication can be found in the "Option H5 and H7" manual,
which is located on DEIF's homepage under documentation for AGC 100.
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6. Additional functions
6.1 Start functions

6.1.1 Start functions
The AGC will start the genset when the start command is given. The start sequence is deactivated when the
remove starter event occurs or when the running feedback is present.

The reason for having two possibilities to deactivate the start relay is to be able to delay the alarms with run
status.

If it is not possible to activate the run status alarms at low revolutions, the remove starter function must be
used.

An example of a critical alarm is the oil pressure alarm. Normally, it is configured according to the shutdown
fail class. But if the starter motor has to disengage at 400 RPM, and the oil pressure does not reach a level
above the shutdown set point before 600 RPM, the genset would shut down if the specific alarm was activa-
ted at the preset 400 RPM. In that case, the running feedback must be activated at a higher number of revo-
lutions than 600 RPM.

RPM
A

RPM

1000

600
400

Remove starter
Oil pressure
Running

6.1.2 Digital feedbacks
If an external running relay is installed, the digital control inputs for running detection or remove starter can be
used.

Running feedback
When the digital running feedback is active, the start relay is deactivated, and the starter motor will be disen-
gaged.
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RPM

RPMnowm

RPM

Run. feedback

\

Firing speed

The diagram illustrates how the digital running feedback is activated when the engine has reached its firing
speed.

Remove starter
When the digital remove starter input is present, the start relay is deactivated, and the starter motor will be
disengaged.

RPM
A

RPMyowm BP

Run. feedback ;

Remove starter

\

Firing speed  Running

The diagram illustrates how the remove starter input is activated when the engine has reached its firing
speed. At the running speed, the digital running feedback is activated.

@ The remove starter input must be configured from a number of available digital inputs.

The running feedback is detected by either the digital input (see diagram above), frequency
measurement (frequency level is adjustable in parameter 6165), RPM measured by magnetic
pickup or EIC (engine communication).

6.1.3 Analogue tacho feedback
When a magnetic pickup (MPU) is being used, the specific level of revolutions for deactivation of the start
relay can be adjusted.
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Running feedback
The diagram below shows how the running feedback is detected at the firing speed level. The factory setting
is 1000 RPM (6170 Running detect.).

RPM
A

RPMnom
RPM

Run. feedback,

menu 6173
p

Firing speed

Notice that the factory setting of 1000 RPM is higher than the RPM level of starter motors of
typical design. Adjust this value to a lower value to avoid damage of the starter motor.

Remove starter input

The drawing below shows how the set point of the remove starter is detected at the firing speed level. The
factory setting is 400 RPM (6170 Running detect.).

RPM
A

RPMnowm

RPM

Run. feedback,
menu 6173

Remove starter,
menu 6174

\/

Firing speed  Running

@ The number of teeth on the flywheel must be adjusted in menu 6170 when the MPU input is
used.

6.1.4 Oil pressure
The multi-inputs on terminals 6, 7 and 8 can be used for the detection of running feedback. The terminal in
question must be configured as a RMI input for oil pressure measurement.

When the oil pressure increases above the adjusted value (6175 Pressure level), the running feedback is
detected, and the start sequence is ended.
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Running feedback

RPM / Oil pressure
A

RPMyowm

RPM

Run detection
Oil pressure
menu 6175

\/

Firing speed

Remove starter input
The drawing below shows how the set point of the "remove starter input” is detected at the firing speed level.
The factory setting is 400 RPM (6170 Running detect.).

RPM / Oil pressure
A

RPMnom
RPM

Run detection
Oil pressure
menu 6175

Remove starter,
menu 6174

\

Firing speed  Running
@ The remove starter function can use the MPU or a digital input.

6.1.5 Double starter

In some emergency installations, the prime mover is equipped with an extra start motor. Dependent on the
configuration, the "Double starter" function can toggle between the two starters or try several attempts with
the standard starter before switching to the "Double starter".

The "Double starter" function is set up in channel 6191-6192, and a relay for cranking with the alternative
starter is chosen in the configuration of inputs/outputs.
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cEAdREOs EiBe|e v nse s
) I/O settings

EIE: 2 Sy

inputs | Outputs

Relay 16

0 number ! function | Status ok

Relay 18

'O number / function Horn

Relay 20

I'0 number | function Start prepare

Relay 23

0 number ! function | Stop coil

Relay 26

I'0 number / function Starter (Crank)

Relay 28

'O number ! function |Double starter

Relay 30

'O number !/ function |Not used

Relay 32

'O number | function |Not used

Relav 34

Close

@ Remember to write the settings when changing the 1/0 configuration.

Channel | Menu text Explanation
6191 Standard attempts | Accepted total number of start attempts before a "start failure" alarm is ac-
tivated
6192 Double attempts The number of start attempts before redirecting the start signal

The "Double starter" function is enabled by choosing a value higher than zero in channel 6192. This value
determines the amount of attempts on each starter before switching to the next. The "standard starter" has
first priority. When the maximum allowed number of attempts, defined in channel 6191, is reached, the start
attempts stop and the alarm "Start failure" appears.

- A value of 1 in channel 6192 results in a toggle function with 1 attempt on each starter between toggling.
- A value of 2 in channel 6192 results in a toggle function with 2 attempts on each starter between toggling.
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Examples:
6191 Std at- 6192 Dbl at- | 1st attempt | 2nd attempt | 3rd attempt | 4th attempt | 5th attempt
tempts tempts
3 1 Standard Double Standard Alarm -
5 1 Standard Double Standard Double Standard
5 2 Standard Standard Double Double Standard
4 5 Standard Standard Standard Standard Alarm

6.2 Mains voltage unbalance detection

6.2.1 Mains voltage unbalance detection
The formula for mains voltage unbalance is: (Most deviating line-to-line voltage - average voltage)*100/aver-
age voltage (nominal value in %)

6.3 Phase sequence error

6.3.1 Description of phase sequence error

Prior to closing a breaker, the unit checks that the phase sequence is correct, depending on the chosen
phase direction in parameter 2154: "phase rotation". If it is incorrect (reversed), an alarm will be issued, and
the breaker in question will not be closed.

6.4 Breaker types and feedback

6.4.1 Breaker types
There are five possible selections for the setting of breaker type for both mains breaker and generator break-
er. The breaker type is selected in the application configuration.

Continuous NE and Continuous ND

This type of signal is most often used combined with a contactor. When using this type of signal, the AGC will
only use the close breaker (for example GB On) relays. The relay will be closed for closing of the contactor
and will be opened for opening of the contactor. Continuous NE is a normally energised signal, and continu-
ous ND is a normally deenergised signal.

Pulse

This type of signal is most often used combined with circuit breaker. With the setting pulse, the AGC will use
the close command (for example GB On) and the open command relay (for example GB Off). The close
breaker relay will close for a short time for closing of the circuit breaker. The open breaker relay will close for
a short time for opening of the breaker.

External/ATS no control (only applies to AGC 145/146 as mains breaker)
This type of signal is used to indicate the position of the breaker, but the breaker is not controlled by the AGC.

Compact

This type of signal will most often be used combined with a compact breaker, a direct controlled motor-driven
breaker. With the setting compact, the AGC will need to use both a close command (for example GB On) and
a open command relay (for example GB Off). The close breaker relay will close for a short time for the com-
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pact breaker to close. The breaker off relay will close for the compact breaker to open and hold it closed long
enough for the motor in the breaker to recharge the breaker. If the compact breaker is tripped externally, it is
recharged automatically before next closing.

@ If compact breaker is selected, the length of breaker open signal can be adjusted. This can be
done in menu 2160/2200 (GB open fail and MB open fail).

6.4.2 Breaker feedback

Whether breaker feedbacks are necessary or not depends on which type of breaker is selected in the applica-
tion configuration of the utility software (USW) .

Continuous NE and Continuous ND
This type of breaker does not require feedback.

Pulse
Because of the pulse signal, it is required that at least one feedback is configured for each breaker.

External/ATS no control (only applies to AGC 145/146 as mains breaker)
With this type of breaker signal, it is required that both breaker on and off inputs are configured.

Compact
This type of breaker signal requires that at least one feedback is configured for each breaker.

6.5 Breaker spring load time

To avoid breaker close failures in situations where breaker ON command is given before the breaker spring
has been loaded, the spring load time can be adjusted for GB/TB and MB.

The following describes a situation where you risk getting a close failure:

1. The genset is in auto mode, the auto start/stop input is active, the genset is running and the GB is closed.

2. The auto start/stop input is deactivated, the stop sequence is executed and the GB is opened.

3. If the auto start/stop input is activated again before the stop sequence is finished, the GB will give a GB
close failure as the GB needs time to load the spring before it is ready to close.

Different breaker types are used, and therefore there are two available solutions:

1. Timer-controlled

A load time set point for the GB/TB and MB control for breakers with no feedback indicating that the spring is
loaded. After the breaker has been opened it will not be allowed to close again before the delay has expired.
The set points are found in menus 6230, 7080 and 8190.

@ On AGC mains controllers (AGC 145/146) , the spring load feedback from the tie breaker can be
connected instead of the GB spring load feedback.

2. Digital input

Two configurable inputs to be used for feedbacks from the breakers: One for GB/TB spring loaded and one
for MB spring loaded. After the breaker has been opened it will not be allowed to close again before the con-
figured inputs are active. The inputs are configured in the ML-2 utility software. When the timers are counting,
the remaining time is shown in the display.
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If the two solutions are used together, both requirements are to be met before closing of the breaker is al-
lowed.

Breaker LED indication
To alert the user that the breaker close sequence has been initiated but is waiting for permission to give the
close command, the LED indication for the breaker will be flashing yellow in this case.

If the breaker needs time to reload the spring after it has opened, the AGC can take this delay into account.
This can be controlled through timers in the AGC or through digital feedbacks from the breaker, depending on
the breaker type.

6.5.1 Principle
The diagram shows an example where a single AGC in island mode is controlled by the AUTO start/stop in-
put.

This is what happens: When the AUTO start/stop input deactivates, the GB opens. The AUTO start/stop is
reactivated immediately after the GB has opened, for example by the operator through a switch in the switch-
board. However, the AGC waits a while before it issues the close signal again, because the spring load time
must expire (or the digital input must be activated - not shown in this example). Then the AGC issues the
close signal.

GB closed

GB open

Auto Start/stop ON

Auto Start/stop OFF

P t[sec]

Spring load time]

- '

6.6 Alarm inhibit

In order to select when the alarms are to be active, a configurable inhibit setting for each alarm has been
made. The inhibit functionality is a way to make an alarm inactive when the events, chosen in the menu be-
low, are active. The inhibit functionality is only available via the PC utility software. For each alarm, there is a
drop-down window where it is possible to select which signals have to be present in order to inhibit the alarm.
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(#) Parameter"-P> 1" (Channel 1000) (230
Setpoint:
-5 %
200 U 0
Timer: 10 sec
0.1 1] 100

Fail class : [Trip GB v]

Output A [ Not used - ]

Output B [Nnt used v]

Password level : [custnmer vl

Enable Actual value : 0 %

High Alarm
Inverse proportional Time elapsed : 0 sec (0 %)

[7] Auto acknowledge Osec 10see

Inhibits... E]

[JiInhibit 1 f

[T trhibit 2 Cancel

=[] tnhibit 3 ]

[T cBON

7] GB Off

[] Run status

[ Mot run status

[7] Generator voltage = 30%

[7] Generator voltage < 30%

[[ImB On

[ MB Off

[ All H None ] l oK H Cancel

Selections for alarm inhibit:

Function Description

Inhibit 1 M-Logic outputs: Conditions are programmed in M-Logic
Inhibit 2

Inhibit 3

GB ON (TB ON) The generator breaker is closed

GB OFF (TB ON) The generator breaker is open

Run status Running detected and the timer in menu 6160 expired
Not run status Running not detected or the timer in menu 6160 not expired
Generator voltage > 30% Generator voltage is above 30% of nominal
Generator voltage < 30% Generator voltage is below 30% of nominal
MB ON The mains breaker is closed
MB OFF The mains breaker is open
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@ The timer in 6160 is not used if binary running feedback is used.

Inhibit of the alarm is active as long as one of the selected inhibit functions is active.

Example:

(£) Parameter "-P>
Setpoint :

-200

1" (Channel 1000)

Timer:

0.4 ]

10 sec

100

Fail class :

|Trip GB -

Qutput A

[Not usea -

QOutput B

[Nm used v]

Password level :

[ customer - l

[¥] Enable
High Alarm
Inverse proportional

[7] Auto acknowledge

Inhibits... E]

Actual value : 0 %

Time elapsed : 0 sec (0 %)
\ J
0 sec 10 sec

[T Inhibit 1

[T Inhibit 2
— [ tnhibit 3

GE On

[ cB Off

[7] run status

Not run status

[7] Generator voltage > 30%
[ Generator voltage < 30%
[CImB On
[] M8 Off

Cancel

[ All ][ None

] [ 0K ] ’ Cancel ]

In this example, inhibit is set to Not run status and GB ON. Here, the alarm will only be active when the gen-
erator is running and disabled again when the GB is closed.

6.6.1 Run status (6160)

Alarms can be adjusted to activate only when the running feedback is active and a specific time delay has

expired.

The diagram below illustrates that after activation of the running feedback, a run status delay will expire.
When the delay expires, alarms with Run status will be activated.
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< RN

Run. feedback

Alarms active

@ The timer is ignored if digital running feedback is used.

6.7 Access lock

The purpose of access lock is to deny the operator the possibility to configure the unit parameters and
change the running modes from the display and digital inputs. When activated the display will read "Access
lock" when pushing the display buttons affected by the access lock, please see the table below.

The input to be used for the access lock function is defined in the PC utility software (USW).

Access lock will typically be activated from a key switch installed behind the door of the switchboard cabinet.
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Display Button | Button icon | Button status | Comment
START @ Not active
STOP Not active
GB ON Not active
GB OFF @ Not active
MB ON Not active
MB OFF @ Not active
TEST Not active
TEST
AUTO © Not active
AUT
MANUAL © Not active
LED TEST Active
HORN Active
ot
UpP @ Active
SELECT Active If the access lock is activated when the view menu sys-
tem is displayed, it is not possible to access the setup
menu. If the access lock is activated when the setup
menu system is displayed, this button is not active.
DOWN @ Active
ESC Active
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@ After three minutes, the display returns to the view menu system. The setup menu system can
only be entered again if the access lock is deactivated.

The following digital input functions are affected when access lock is activated:

Digital input name Input status
Remote Start Not active
Remote Stop Not active
Remote GB ON Not active
Remote GB OFF Not active
Remote MB ON Not active
Remote MB OFF Not active
Test mode Not active
Auto mode Not active
Manual mode Not active
Block Not active

@ AOP buttons are not locked when access lock is activated.

6.8 Digital mains breaker control

The unit will normally execute the automatic mains failure sequence based on the settings adjusted in the
system setup. Besides these settings it is possible to configure a digital input that can be used to control the
mains return sequence. This input is the "Mains Okay" input. The purpose of this function is to let an external
device or an operator control the mains return sequence. The external device can for example be a PLC.

The flowchart below shows that if the input is configured, it needs to be activated (by a pulse) in order to ini-
tiate the mains return sequence. The load will continue on generator supply if the input is not activated.
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The mains OK delay is not used at all when the "Mains Okay" input is configured.

Mains OK

4 4

Mains OK MB control
delay input
Yes Yes
MB and GB
operation
A
Sequence

6.9 Command timers

The purpose of the command timers is, for example, to be able to start and stop the genset automatically at
specific times each weekday or certain weekdays. If auto mode is activated, this function is available in island
operation and load takeover operation. Up to four command timers can, for example, be used for start and
stop. The command timers are available in M-Logic and can be used for other purposes than starting and
stopping the genset automatically. The settings can either be set up through the PC utility software or the dis-
play. Each command timer can be set for the following time periods:

Individual days (MO, TU, WE, TH, FR, SA, SU)
MO, TU, WE, TH

MO, TU, WE, TH, FR

MO, TU, WE, TH, FR, SA, SU

SA, SU

@ To start in AUTO mode, the "Auto start/stop” command can be programmed in M-Logic or in
the input settings.

@ The time-dependent commands are flags that are raised when the command timer is in the ac-
tive period.
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6.10 Running output

6160 Run status can be adjusted to give a digital output when the genset is running.

(#) Parameter "Run status” (Channel 6160)
Timer: 5 sec
0 0] 300
Output A IReIay 21 v]
Output B [Relay 21 -
Password level : Icustumer vl
[C]Enable Actual value : 0
High Alarm
Inverse proportional Time elapsed : 0 sec (0 %)
0 sec 5sec
[7] Auto acknowledge
Inhibits... -

I Write ][ 0K ]I Cancel ]

Select the correct relay number in output A and output B and enable the function. Change the relay function
to limit in the 1/0O menu. Then the relay will activate, but no alarm will appear.

(#) Parameter "Relay 21" (Channel 5010)
Setpoint :
I Limit relay At l
Timer: §sec
, U 999,9

Password level : lcusturner b

Enable Actual value : 0
High Alarm
Inverse proportional Time elapsed : 0 sec (0 %)
0 sec Ssec
Auto acknowledge

D Write l[ oK ]’ Cancel

@ If the relay function is not changed to "limit" function, an alarm will appear at every running
situation.
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6.11 Idle running

6.11.1 Idle running
The purpose of the idle run function is to change the start and stop sequences to allow the genset to operate
under low temperature conditions.

It is possible to use the idle run function with or without timers. Two timers are available. One timer is used in
the start sequence, and one timer is used in the stop sequence.

The main purpose of the function is to prevent the genset from stopping. The timers are available to make the
function flexible.

@ The speed governor must be prepared for the idle run function if this function is to be used.

The function is typically used in installations where the genset is exposed to low temperatures which could
generate starting problems or damage the genset.

6.11.2 Description
The function is enabled and configured in 6290 Idle running. It has to be noted that the governor itself must
handle the idle speed based on a digital signal from the unit (see the principle diagram below).

When the function is enabled, two digital inputs are used for control purposes. These inputs must be config-
ured through the Utility software:

No. | Input Description
1 Low speed in- | This input is used to change between idle speed and nominal speed. This input
put does not prevent the genset from stopping - it is only a selection between idle and
nominal speed.
2 Temperature When this input is activated, the genset will start. It will not be able to stop as long
control input as this input is activated. To use temperature control it is necessary to enable idle

speed in parameter 6295.

If the idle run function is selected by means of the timer, the low speed input is overruled.

@ Turbo chargers not originally prepared for operating in the low speed area can be damaged if
the genset is running in "idle run" for too long.
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High/low
speed
selection

Start/stop
gen-set

Low speed
h .
input relay /| ——— | Idle run input

DEIF controller GOVERNOR

i

Actuator

Temperature
control input

6.11.3 Examples
Idle speed during starting and stopping
In this example both the start and the stop timers are activated.

The start and stop sequences are changed in order to let the genset stay at the idle level before speeding up.
It also decreases the speed to the idle level for a specified delay time before stopping.

RPM
A
1500
‘tSTART < tstop
300
Pt
Start Stop

Idle speed, no stopping
In this example both timers are deactivated.

If the genset is to be prevented from stopping, then the digital input "temp control" must be left ON at all
times. In that case the characteristic looks like this:
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RPM

1500

300

-t

Start Stop

@ The oil pressure alarm (RMI oil) will be enabled during idle run if set to "ON".

6.11.4 Inhibit
The alarms that are deactivated by the inhibit function are inhibited in the usual manner, except for the oil
pressure alarms; RMI oil 6,7 and 8 which are active during "idle run" as well.

6.11.5 Running signal

The running feedback must be activated when the genset is running in idle mode.

6.11.6 Idle speed flowcharts
The flowcharts illustrate the starting and stopping of the genset by use of the inputs "temp control" and "low
speed"”.
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6.11.7 Start

Auto
start/stop
ON

No

Yes

No starting Temp control ON

Start the
Genset

Idle timer on

Yes

Yes

Start the
Genset

Lowspeed ON

l Genset running

Genset running at f Nom

at idle speed

‘ »

End
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6.11.8 Stop

at idle speed

Genset running |

]

Auto
start/stop
OFF

No

Yes

Genset stop
sequence

Idle timer
expired

Temp control
OFF

Yes

Genset stop
sequence

A
End

6.12 Engine heater

Genset running
at idle speed

]

This function is used to control the temperature of the engine. A sensor measuring the cooling water tempera-
ture is used to activate an external heating system to keep the engine at a minimum temperature.

The set points adjusted in menu 6320 are:

Set point: This set point +/- the hysteresis is the start and stop points for the engine heater.

Output A: The relay output for the engine heater.

Input type: Multi-input to be used for temperature measurement.
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Hysteresis:  This decides how big a deviation from the set point is needed to activate/deactivate the engine
heater.

Enable: Enables the engine heater function.

Principle diagram:

Engine heater
relay

Startattempt | mmm

|
|
T
|
DG running s |
|
|
1

@ The engine heater function is only active when the engine is stopped.

6.12.1 Engine heater alarm
If the temperature keeps dropping after the start set point has been exceeded, an alarm will be raised if con-
figured in menu 6330.

6.13 Battery test

6.13.1 Battery test

This function gives the possibility to test the condition of the battery. The battery test can be initiated with a
digital input and is available when the genset is in semi-auto and auto mode.

If a mains failure occurs during the battery test sequence, the test will automatically be interrupted, and the
automatic mains failure start up sequence will be activated.

During the test, the battery voltage will decrease, and an alarm will occur if it drops to the set point.
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u BATTERY

A

tpaT TEST tpaT TEST

Aam p—-—————— Y e — - — —

Cancel test

+ + Pt
Test 1 Test 2

The drawing shows that test #1 is carried out without a large voltage drop of the battery voltage, whereas test
#2 reaches the alarm set point.

As there is no reason to wear the battery down even more, the test stops when the battery test alarm occurs.

The test is typically used at periodical intervals, for example once every week. The engine must be at a
standstill when the test is started. Otherwise, the test command will be ignored.

The stop relay will act depending on the coil type:

Stop coil: The stop relay activates during the test.
Run coil: The stop relay stays deactivated during the test.

The drawing below shows that when the test is started, the start relay activates making the engine turn.

A

Start relay | >

Stop coil | >
or

Run coil >

Start test
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6.13.2 Input configuration
If this function is to be used, it is necessary to configure a digital input that initiates the function. This is done
in the dialogue box below:

/0 settings 5]

A

Hee S0

Inputs | Qutputs

Battery Test %
10 number /function | Mot uzed w

Cloze

@ If AUTO mode is selected, the mains failure sequence will be initiated if a mains failure occurs
during the battery test.

6.13.3 Auto configuration

If the automatic battery test is used, the function has to be enabled in menu 6420. When the function is ena-
bled, the battery test will be carried out with a specified interval, for example once a week. Completed battery
tests will be logged in a separate battery test log.

@ The factory setting in menu 6424 is 52 weeks. This means, that the automatic battery test will
be executed once a year.

6.14 Ventilation

This function can be used to control the cooling of the engine. The purpose is to use a multi-input for measur-
ing the cooling water temperature and that way activate an external ventilation system to keep the engine be-
low a maximum temperature. The functionality is shown in the below diagram.

Set points available (6460 Max ventilation):

Set point: The limit for activation of the relay set in OA.
Output A (OA): The relay activated when the set point is exceeded.
Hysteresis: The number of degrees the temperature has to be below the set point in order to deac-

tivate the relay set in OA.
Enable: Enable/disable the ventilation function.

@ The type of input to use for the temperature measurement is selected in menu 6323 Engine
heater.
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PR I

Relay E—— e

6.14.1 Max. ventilation alarm
Two alarms can be set up in menu 6470 and menu 6480 to activate if the temperature keeps rising after the
start set point has been reached.

6.15 Not in auto

This function can be used for indication or to raise an alarm in case the system is not in Auto. The function is
set up in menu 6540.

6.16 Fuel pump logic

The fuel pump logic is used to start and stop the fuel supply pump to maintain the fuel level in the service
tank at pre-defined levels. The start and stop limits are detected from one of the three multi-inputs.

Set points available in menu 6550:

Parame- | Name Function
ter
6551 Fuel pump log. | Fuel transfer pump starting point in percentage.
start
6552 Fuel pump log. | Fuel transfer pump stopping point in percentage.
stop
6553 Fuel fill check Delay timer before fuel fill check alarm is activated.
6554 Output A The output relay to be used for control of the fuel pump. The selected relay
activates below the start limit and deactivates above the stop level.
6555 Type The multi-input or external analogue input to be used for the fuel level sen-
sor.

Choose multi-input if 4 to 20 mA is used.
Choose "auto detection" if an RMI is used.

6556 Fail class The fail class of the fuel fill alarm.
6557 Fuel fill check This parameter defines the slope for the fuel fill check alarm.
slope

@ The fuel pump relay can be activated via M-Logic.
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@ The output relay should be configured as a limit relay. Otherwise, an alarm will be raised when-
ever the output is activated.

The drawing below shows how the fuel pump is activated when the level reaches 20 % and stopped again
when the level has reached 80 %.

Fuel level

A

Fuel service tank level

80%

P

20%

* p Time

Fuel pump start level Fuel pump stop level

6.16.1 Fuel fill check

The fuel pump logic includes a fuel fill check function.

When the fuel pump is running, the fuel level must increase by at least the percentage value in menu 6557
fuel fill slope within the fuel fill check timer set in menu 6553. If the fuel level does not increase as the
slope defines within the adjusted delay time, then the fuel pump relay deactivates and a fuel fill alarm oc-
curs. The fuel fill alarm can be enabled/disabled in menu 6553.

A level, 2%

»lg
l

A level, 2%

< tFill check >
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@ The level of increase of 2 % that is shown above is just an example and can be changed in pa-
rameter 6557 (fuel fill slope).

6.17 Fail class

6.17.1 Fail class

All activated alarms must be configured with a fail class. The fail classes define the category of the alarms
and the subsequent alarm action.

Seven different fail classes can be used. The tables below illustrate the action of each fail class when the
engine is running or stopped.

6.17.2 Engine running

Fail class | Action | Alarm horn | Alarm dis- | Trip of gen. Trip of Cooling- Stop

relay play breaker mains break- [ down genset
er genset

1 Block X X

2 Warning X X

3 Trip GB X X X

4 Trip + stop X X X X X

5 Shutdown X X X X

6 Trip MB X X X

7 Trip MB/GB X X (X) X

The table illustrates the action of the fail classes. If, for instance, an alarm has been configured with the "shut-
down" fail class, the following actions occur.

The alarm horn relay will activate

The alarm will be displayed in the alarm info screen

The generator breaker will open instantly

The genset is stopped instantly

The genset cannot be started from the unit (see next table)

@ The fail class "Trip MB/GB" will only trip the generator breaker if there is no mains breaker
present.
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6.17.3 Engine stopped

Fail class | Action Block engine start Block MB sequence Block GB sequence
1 Block X

2 Warning

3 Trip GB X X

4 Trip + stop X X

5 Shutdown X X

6 Trip MB X

7 Trip MB/GB (X) X (X)

@ In addition to the actions defined by the fail classes, it is possible to activate one or two relay
outputs if additional relays are available in the unit.

@ The fail class "Trip MB/GB" will only block engine start and GB sequence if no mains breaker is

present.

6.17.4 Fail class configuration
The fail class can be selected for each alarm function either via the display or the PC software.

To change the fail class via the PC software, the alarm function to be configured must be selected. Select the

desired fail class in the fail class roll-down panel.

Parameter "-P > 17 {Channel 1000}
Setpoint:
-5 %
200 U 0
Timer: 10 sec
0.1 [ 100
Fail class : [Trip MBIGE v]
Block i
Output A Warning
Trip GB
Trip+stop |
Output B Shutdown |
Trip MB I
Password level : Safety stop |
(&) Eniable Actual value : 0 %
larm
In oportional Time elapsed : 0 sec (0 %)
e 0 sec 10 sec
|| Auto acknowledge
Inhibits. .. -
wie | [ ok | [ cancel
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6.18 Service timers

The unit is able to monitor the maintenance intervals. Two service timers are available to cover different inter-
vals. The service timers are set up in menus 6110 and 6120.

The function is based on running hours. When the adjusted time expires, the unit will display an alarm. The
running hours is counting when the running feedback is present.

Set points available in menus 6110 and 6120:
Enable: Enable/disable the alarm function.

Running hours: The number of running hours to activate the alarm. The service timer alarm will be acti-
vated as soon as the running hours have been reached.

Day: The number of days to activate the alarm — if the running hours are not reached before
this number of days, the alarm will still be activated. The service timer alarm will be ac-
tivated at 8:00 AM on the day the alarm expires.

Fail class: The fail class of the alarm.

Output A: Relay to be activated when the alarm is activated.

Reset: Enabling this will reset the service timer to zero. This must be done when the alarm is
activated.
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6.19 Digital inputs

The unit has a number of binary inputs, some of which are configurable and some are not.

Input function Auto | Semi | Test | Man | Block | Configurable Input type
1 Shutdown override X X X X X Configurable Constant
2 | Access lock X X X X X Configurable Constant
3 | Binary running detection X X X X X Configurable Constant
4 | Remote start X X Configurable Pulse
5 | Remote stop X X Configurable Pulse
6 | Test X X X X Configurable Pulse
7 | Auto X X X X Configurable Pulse
8 | Manual X X X Configurable Pulse
9 | Block X X X X Configurable Constant
10 | Remote GB ON X X Configurable Pulse
11 | Remote GB OFF X X Configurable Pulse
12 | Remote MB ON X X Configurable Pulse
13 | Remote MB OFF X X Configurable Pulse
14 | Remote alarm acknowledge X X X X X Configurable Constant
15 | Auto start/stop X Configurable Constant
16 | Remove starter X X X X Configurable Constant
17 | GB position ON X X X X X Configurable Constant
18 | GB position OFF X X X X X Configurable Constant
19 | MB position ON X X X X X Configurable Constant
20 | MB position OFF X X X X X Configurable Constant
21 | Emergency stop X X X X X Not configurable | Constant
22 | Low speed X X X Configurable Constant
23 | Temperature control X X X Configurable Constant
24 | Battery test X X Configurable Pulse
25 | Mains Okay X X X X X Configurable Pulse
26 | GB close inhibit X X X X Configurable Constant
27 | MB close inhibit X X X X X Configurable Constant
28 | Enable mode shift X X X X X Configurable Constant
29 | Start enable X X X X Configurable Constant
30 | Alternative start X X X X X Configurable Constant
31 | Switchboard error X X X X X Configurable Constant
32 | Total test X X X X X Configurable Constant
33 | GB spring loaded X X X X X Configurable Constant
34 | MB spring loaded X X X X X Configurable Constant
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Input function Auto | Semi | Test | Man | Block | Configurable Input type
35 | D+ (digital running feedback) | X X X X X Configurable Constant
36 | Inhibit Engine alarms X X X X X Configurable Constant

6.19.1 Functional description

1. Shutdown override

This input deactivates all protections except the overspeed protection and the emergency stop input. The
number of start attempts is seven by default, but it can be configured in 6180 Start. Also a special cool down
timer is used in the stop sequence after an activation of this input.

2. Access lock
Activating the access lock input deactivates the control display push-buttons. It will only be possible to view
measurements, alarms and the log.

3. Binary running detection
The input is used as a running indication of the engine. When the input is activated, the start relay is deactiva-
ted.

4. Remote start
This input initiates the start sequence of the genset when semi-auto or manual mode is selected.

5. Remote stop
This input initiates the stop sequence of the genset when semi-auto or manual mode is selected. The genset
will stop without cooling down.

6. Test
Changes the present running mode to test.

7. Auto
Changes the present running mode to auto.

. Manual
Changes the present running mode to manual.

9. Block
Changes the present running mode to block.

When block mode is selected, the running mode cannot be changed by activating the digital
inputs.

10. Remote GB ON
The generator breaker ON sequence will be initiated and the breaker will close if the mains breaker is
opened.

11. Remote GB OFF
The generator breaker OFF sequence will be initiated.

12. Remote MB ON
The mains breaker ON sequence will be initiated.
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13. Remote MB OFF
The mains breaker OFF sequence will be initiated.

14. Remote alarm acknowledge
Acknowledges all present alarms, and the alarm LED on the display stops flashing.

15. Auto start/stop
The genset will start when this input is activated. The genset will be stopped if the input is deactivated. The
input can be used when the unit is in island operation, load takeover and the AUTO running mode is selected.

16. Remove starter
The start sequence is deactivated. This means the start relay deactivates, and the starter motor will disen-

gage.

17. Generator breaker closed feedback (GB position ON)
The input function is used as an indication of the generator breaker position. The unit requires this feedback
when the breaker is closed or a position failure alarm occurs.

18. Generator breaker open feedback (GB position OFF)
Th input function is used as an indication of the generator breaker position. The unit requires this feedback
when the breaker is opened or a position failure alarm occurs.

19. Mains breaker closed feedback (MB position ON)
The input function is used as an indication of the mains breaker position. The unit requires this feedback
when the breaker is closed or a position failure alarm occurs.

20. Mains breaker open feedback (MB position OFF)
The input function is used as an indication of the mains breaker position. The unit requires this feedback
when the breaker is opened or a position failure alarm occurs.

21. Emergency stop
The input shuts down the engine immediately. At the same time it opens the generator breaker.

@ The shutdown fail class must be selected.

22. Low speed
Disables the regulators and keeps the genset running at a low RPM.

@ The governor must be prepared for this function.

23. Temperature control

This input is part of the idle mode function. When the input is high, then the genset starts. It starts at high or
low speed, depending on the activation of the low speed input. When the input is deactivated, then the genset
goes to idle mode (low speed = ON), or it stops (low speed = OFF).

24. Battery test
Activates the starter without starting the genset. If the battery is weak, the test will cause the battery voltage
to drop more than acceptable, and an alarm will occur.

25. Mains Okay
Disables the "mains OK delay" timer. The MB close sequence will begin when the input is activated.
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26. GB close inhibit
When this input is activated, then the generator breaker cannot close. Inhibit used for GB, where ext. PLC or
other equipment controls when load is on gen-set.

27. MB close inhibit
When this input is activated, then the mains breaker cannot close.

28. Enable mode shift
The input activates the mode shift function, and the AGC will perform the AMF sequence in case of a mains
failure. When the input is configured, the setting in menu 7081 (mode shift ON/OFF) is disregarded.

29. Start enable
The input must be activated to be able to start the engine.

@ When the genset is started, the input can be removed.

30. Alternative start
This input is used to simulate an AMF failure and this way run a full AMF sequence without a mains failure
actually being present.

31. Switchboard error
The input will stop or block the genset depending on running status.

32. Total test
This input will be logged in the event log to indicate that a planned mains failure has been made.

33. GB spring loaded
The AGC will not send a close signal before this feedback is present.

34. MB spring loaded
The AGC will not send a close signal before this feedback is present.

35. D+ (digital running feedback)
This input is used as a running indication of the engine. When the input is activated, the startrelay is deactiva-
ted. Input for running feedback from charge generator +D terminal. (Runs when charger U > battery voltage).

36. Inhibit El alarms
When this input is active, it will inhibit all engine interface (option H5) alarms.

@ The input functions are set up with the PC utility software, please refer to "Help" in this.

6.20 Outputs

The unit has a number of output functions which can be configured to any available relay.
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Output function Auto | Semi | Test | Man | Block | Configurable | Output type
1 | Status OK X X X X X Configurable | Constant
2 | Run coil X X X X X Configurable | Constant
3 | Stop coil X X X X X Configurable | Constant
4 | Stop coil (not activated in start X X X X X Configurable | Constant
seq.)
5 | Prepare X X X X X Configurable | Constant
6 | Starter (Crank) X X X X X Configurable | Constant
7 | Horn X X X X X Configurable | Constant
8 | GBon X X X X X Configurable | Continuous
9 | GB off X X X X X Configurable | Continuous
10 | MB on X X X X X Configurable | Continuous
11 | MB off X X X X X Configurable | Continuous

6.20.1 Functional description

1. Status OK

2. Run caoil

The relay configured to Run coil will be closed the entire time the engine is supposed to run.

3. Stop coil

This relay will close to stop the engine, and when no running feedback is present, it will stay closed in the ext.

stop time (parameter 6212).

4. Stop coil (not activated in start seq.)

The relay configured to this function will do the same as the normal stop coil, with one exception: It will not

close between the start attempts.

5. Prepare

This function will close the relay as the first thing in the start sequence. The relay will be closed for the time
programmed in parameter 6181. This function is used for preheating the engine or for prelubrication.

6. Starter (Crank)

The relay configured to starter will be closed for the time selected in parameter 6184 in the start sequence.

7. Horn

The horn relay is a common alarm output. This means that every time an alarm state appears, the horn relay
will close for the time configured in the parameter 6130 Alarm horn regardless of fail class. If 6130 is set to 0
seconds, it will be on until the reset horn push-button is activated or the alarm(s) has (have) been acknowl-

edged.

8. GB on

The function will close the generator breaker

9. GB off

This function will open the generator breaker
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10. MB on
This function will close the mains breaker

11. MB off
This function vil open the mains breaker

6.21 Limit relay

6.21.1 Limit relay

For all alarm functions, it is possible to activate one or two output relays as shown below. This paragraph ex-
plains how to use an alarm function to activate an output without any indication of alarm. ON and OFF delay
timers are described as well.

If no alarm is needed, it is possible to do one of the following things:

1. Set both output A and output B to Limit.
2. Set both output A and output B to the same specific terminal. If terminal alarm is not required, the set
point in the specific relay is set to Limit relay.

In the example below, the relay will close when the generator voltage is above 103 % for 10 seconds, and no
alarm will appear on the screen because both output A and output B are configured to relay 5, which is con-
figured as "Limit relay".

'#) Parameter "G U> 1" (Channel 1... -
Setpoint:
103 %
100 120
Timer: 10 sec
0.1 100
Fail class : Warning W
—
Output A Terminal 5 W
Output B Terminal 5 W
e rd
Password level : customer b
+| Enable
. Actual value : 0 %
¥ | High Alarm
Inverse proportional Actual timer value
i} 10
[ ] Auto acknowiedge see see
Inhibits... A
Write Cancel

The timer configured in the alarm window is an ON delay that determines the time during which the alarm
conditions must be met before activation of any alarms or outputs.

When a relay is selected (relay on terminal 5 in this example), it must be set up as a limit relay as shown
below, otherwise an alarm indication will still appear.
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| Lirnit relay

Password level : | customer

Commissioning
Enable

¥ | High Alarm
Inverse proportional Actual timer value

Actual value : 0

0
Auto acknowledge see

The timer in the image above is an OFF delay, meaning that when the alarm level is OK again, the relay will

remain activated until the timer runs out. The timer is only effective when it is configured as "Limit relay". If it

is configured to any "Alarm relay", the relay is deactivated instantly when the alarm conditions disappear and
it is acknowledged.

6.22 Multi-inputs

The AGC unit has three multi-inputs which can be configured to be used as the following input types:
4 to 20 mA

RMI oil

RMI water

RMI fuel

Binary

Pt1000

o0k wN=

@ The function of the multi-inputs can only be configured in the PC utility software. The parame-
ters to change the configuration of the multi-inputs are 10980, 10990 and 11000.

For each input, two alarm levels are available, the menu numbers of the alarm settings for each multi-input is
controlled by the configured input type as seen in the following table.
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Input type Multi-input 6 Multi-input 7 Multi-input 8

4 to 20 mA 4120/4130 4250/4260 4380/4390
RMI oil 4180/4190 4310/4320 4440/4450
RMI water 4200/4210 4330/4340 4460/4470
RMI fuel 4220/4230 4350/4360 4480/4490
Binary 3400 3410 3420
Pt1000 4160/4170 4290/4300 N/A

@ Only one alarm level is available for the digital input type.

The USW only shows the parameter from the selected multi-input. The multi-input is by default set to binary,
which means that the only alarm parameters available are 3400, 3410 and 3420. If you want to read the
alarms from RMI oil 6, you have to change parameter 10980 to RMI oil 6, when reading the parameters from
the device, before you get access to the alarm parameters.

6.22.1 4-20 mA

If one of the multi-inputs has been configured as 4-20 mA, the unit and range of the measured value corre-
sponding to 4-20 mA can be changed in the PC utility software in order to get the correct reading in the dis-
play.

6.22.2 RMI inputs

The unit can contain up to three RMI (resistance measurement input). The inputs have different functions, as
the hardware design allows for several RMI types.

RMI is a resistance measurement input which can be used together with a resistance dependant sensor.
These various types of RMI are available for all multi-inputs:

RMI oil: Oil pressure
RMI water: Cooling water temperature
RMI fuel: Fuel level sensor

For each type of RMI, it is possible to select between different characteristics including a configurable one.

6.22.3 RMI oil

This RMI input is used for measuring the lubricating oil pressure.
e Sensor type 1 = RMI

e Sensor type 2 = RMI

e Sensor type 4 = ESP-100
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RMI sensor type

Pressure Type 1 Type 2 Type 3 Type 4 Configurable RMI
Bar psi Q Q Not used Q Q
0 0 10.0 10.0 240
0.5 7 27.2

0.7 10 200
1.0 15 449 313

14 20 165
1.5 22 62.9

2.0 29 81.0 51.5

2.1 30 135
25 36 99.2

2.8 40 123
3.0 44 1171 71.0

34 50 103
3.5 51 134.7

4.0 58 151.9 89.6

4.1 60 88
4.5 65 168.3

4.8 70 74
5.0 73 184.0 107.3

5.5 80 60
6.0 87 124.3

6.2 90 47
6.9 100 33
7.0 102 140.4

8.0 116 155.7

9.0 131 170.2

10.0 145 184.0

@ The configurable type is configurable with eight points in the range 0 to 2500 Q. The resistance
as well as the pressure can be adjusted.

input. If any voltage is applied to the RMI inputs, it will be damaged. Refer to the Application

@ If the RMI input is used as a level switch, be aware that no voltage must be connected to the

Notes for further wiring information.

6.22.4 RMI water

This RMI input is used for measuring the cooling water temperature.
e Sensor type 1 = RMI
e Sensor type 2 = RMI
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e Sensor type 3 = RMI
e Sensor type 4 = EST-250

RMI sensor type
Temperature Type 1 Type 2 Type 3 Type 4 Configurable RMI
°C °F Q Q Q Q Q
20.3 68.4 2500
30 86 1594
40 104 291.5 480.7 69.3 1029
50 122 197.3 323.6 680
60 140 134.0 2225 36.0 460
70 158 971 157.1 321
80 176 70.1 113.2 19.8 227
90 194 51.2 83.2 164
100 212 38.5 62.4 1.7 120
110 230 29.1 47.6 89
120 248 22.4 36.8 7.4 74
130 266 28.9 52
140 284 228 40
150 302 18.2

®
®

6.22.5 RMI fuel

This RMI input is used for the fuel level sensor.

e Sensor type 1 = RMI
e Sensor type 2 = RMI
e Sensor type 4 = ESF

The configurable type is configurable with eight points in the range 0 to 2500 Q. The tempera-
ture as well as the resistance can be adjusted.

If the RMI input is used as a level switch, be aware that no voltage must be connected to the
input. If any voltage is applied to the RMI inputs, it will be damaged. Refer to the Application
Notes for further wiring information.

RMI sensor type

Fuel level Type 1 Type 2 Type 3 Type 4 Configurable RMI
% Q Q Not used Q

0 78.8 3 240

25 147

50 103

75 60

100 1.6 180 33
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input. If any voltage is applied to the RMI inputs, it will be damaged. Refer to the Application

@ If the RMI input is used as a level switch, be aware that no voltage must be connected to the

Notes for further wiring information.

@ The configurable type is configurable with eight points in the range 0 to 2500 Q. The value as
well as the resistance can be adjusted.

6.22.6 lllustration of configurable inputs

Resistance

Setpoint 8

Setpoint 7 -4

Setpoint 6 -1

Setpoint5 -4

Setpoint 4 -]

Setpoint 3 -1

Setpoint 2 -4
Setpoint 1 -1

Q)

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

Value

(bar, °C or %)

I— Setpointsé

6.22.7 Configuration
The eight curve settings for the configurable RMI inputs cannot be changed in the display, but only in the PC
utility software. In the PC utility software the configurable inputs are adjusted in this dialogue box:
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1£) Parameter "VDO 1 Inp. Setp. 1" (Channel 10470)
Setpoint:
10 ohm

0 U

Password level : [custnmer v

Enable

High Alarm
Inverse proportional

Auto acknowledge

2500

=S

(i) [ wie | [ ox

l[ Cancel ]

Adjust the resistance of the RMI sensor at the specific measuring value. In the example above the adjustment

is 10 Q at 0.0 bar.

6.22.8 Scaling of 4-20 mA inputs

The scaling of the analogue inputs is made to ensure that the readout of the inputs is made with a resolution
that fits the connected sensor. It is recommended to follow the guide below when changing the scaling of the

analogue inputs.

Scaling example:

1. Use the utility software to configure a multi-input to be 4-20 mA, in this example multi-input 6 (parameter

10980)
2. Read the parameters from the device

3. After reading the parameters, the 4-20 mA alarm appears under the analogue tab in the USW. The exam-

ple below shows how to adjust the analogue input alarm.

The three dots to the left of the figures, marked with arrows, are buttons. Adjust the input as required, for

example 0-5 bar:
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(£) Parameter "4-20mA 61" (Channel 4120) (=23
Setpoint:
10 mA /
71 D - 20
Timer: 120 sec
0 f 999
Fail class : [Warning - ]
Output A [Not used -
Output B [Not used -]
Password level : [custumer 'l

D Enable Actual value : 0 mA
High Alarm
[ Inverse proportional Time elapsed : 0 sec (0 %)
[ J
0 sec 120 sec
[] Aute acknowledge
Inhibits... -

[ wite | [ ok | [ cancel |

4. Adjust the input as required, for example 0-5 bar:

[£) Parameter "4-20mA 61" (Channel 4120)
Setpoint :
1mA
0 [ 5
Timer: 120 sec
0 f 959

The display will then show 0 at 4 mA.

5. If needed, it is possible to scale the input to fit the sensor (parameter 11010).
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(£) Parameter "Analog unit input 6" (Channel 11010) (=5
Setpoint :

[ma 1/100 -]

ma 171 P
maA 1/10

Password le (TN I
psi 1M
psi 110

Enable psi 17100
bar 1/1
bar 1/10 Y%

Inverse proporm s

High Alarm

Auto acknowledge

(i) [ wie |[ ok ][ cance |

6. It is necessary to read the parameters from the device to the computer after changing the scale (1/1, 1/10
or 1/100) settings. This is in order to refresh the parameter list so the alarm settings present the correct value.
7. After reading the parameters, the alarm has been scaled so it needs to be adjusted (0-5 in this example),
and this is also a scaling of the value on the display.

(£) Parameter "4-20mA 61" (Channel 4120) =
Setpoint :
1,45 mA
: 0 5
Timer : 120 sec
0 D 999

The display will now show the scaled value of multi-input 6.
In the example shown above, the value can be adjusted with two decimals. If the parameters were not re-
freshed, it would still only be possible to adjust the set point without decimals.

Save the parameter file:

After having set up the 4 to 20 mA inputs (HW as well as alarms), the parameter file should be uploaded from
the device to the PC and then saved. In this way, the settings will not be modified again if the parameters are
reloaded to the device.

6.22.9 Digital

If the multi-inputs are configured to "Digital", they become available as digital inputs which means a switch
function input.

6.22.10 Pt1000

This input type can be used for heat sensor, for example cooling water temperature. The unit of the measured
value can be changed from Celcius to Fahrenheit in the PC utility software in order to get the desired reading
in the display. The setting is located in parameter 10970 and is only accessible from the utility software.

An offset parameter is used for compensation of wire resistance in a 2-wire setup.

Pt1000 offset can be configured in the following parameters:

e Multi-input 6: 4167
e Multi-input 7: 4297
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6.23 Wire fail detection

If it is necessary to supervise the sensors/wires connected to the multi-inputs and analogue inputs, then it is
possible to enable the wire break function for each input. If the measured value on the input is outside the
normal dynamic area of the input, it will be detected as if the wire has made a short-circuit or a break. An
alarm with a configurable fail class will be activated.

Input Wire failure area Normal range Wire failure area
4 to 20 mA <3 mA 4 to 20 mA >21mA
Pt1000 <823 ohm - > 1941 ohm
RMI Oil, type 1 < 1.0 ohm - > 195.0 ohm
RMI Oil, type 2 < 1.0 ohm - > 195.0 ohm
RMI Temp, type 1 < 4.0 ohm - > 488.0 ohm
RMI Temp, type 2 <4.0 ohm - > 488.0 ohm
RMI Temp, type 3 < 0.6 ohm - > 97.0 ohm
RMI Fuel, type 1 < 0.6 ohm - > 97.0 ohm
RMI Fuel, type 2 < 1.0 ohm - > 195.0 ohm
RMI configurable < lowest resistance - > highest resistance
Level switch Only active if the switch is open

Principle

The illustration below shows that when the wire of the input breaks, the measured value will drop to zero.
Then the alarm will occur.

Input signal
(mA, °C,b, %)
A

Wire failure

Upper failure

limit

Lower failure

limit
Wire failure

\/

Wire break

6.24 Input function selection

Digital input alarms can be configured with a possibility to select when the alarms are to be activated. The
possible selections of the input function are normally open or normally closed.

The drawing below illustrates a digital input used as an alarm input.
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1. Digital input alarm configured to NC, normally closed

This will initiate an alarm when the signal on the digital input disappears.
2. Digital input alarm configured to NO, normally open

This will initiate an alarm when the signal on the digital input appears.

@ The relay output function can be selected to be ND (Normally Deenergised), NE (Normally Ener-
gised), Limit or Horn.

+VDC
Alarm
input \
Multi-line 2
Dig in B
Relayout /:_
 Com

6.25 Language selection

The unit has the possibility to display different languages. It is delivered with one master language which is
English. This is the default language, and it cannot be changed. In addition to the master language 11 differ-
ent languages can be configured. This is done via the PC utility software.

The languages are selected in the system setup menu 6080. The language can be changed when connected
to the PC utility software. It is not possible to make language configuration from the display, but the already
configured languages can be selected.

6.26 Text in status line

This table explains the different messages in the status line text.
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6.26.1 Standard texts

Condition Comment

BLOCK Block mode is activated

SIMPLE TEST Test mode is activated

FULL TEST

SIMPLE TEST ###.#min | Test mode activated and test timer counting down
FULL TEST ###.#min

ISLAND MAN Genset stopped or running and no other action taking
ISLAND SEMI place

READY ISLAND AUTO | Genset stopped in Auto

ISLAND ACTIVE Genset running in Auto

AMF MAN Genset stopped or running and no other action taking
AMF SEMI place

READY AMF AUTO Genset stopped in Auto

AMF ACTIVE Genset running in Auto

LOAD TAKEOVER MAN

LOAD TAKEOVER
SEMI

Genset stopped or running and no other action taking
place

READY LTO AUTO

Genset stopped in Auto

LTO ACTIVE

Genset running in Auto

DG BLOCKED FOR
START

Generator stopped and active alarm(s) on the genera-
tor

*Relevant for all var-
iants, except for AGC
110.

BLOCKED FOR START

Engine stopped and active alarm(s) on the engine

*Only for AGC 110.

GB ON BLOCKED

Generator running, GB open and an active "Trip GB"
alarm

SHUTDOWN OVER-
RIDE

The configurable input is active

ACCESS LOCK

The configurable input is activated, and the operator
tries to activate one of the blocked keys

GB TRIP EXTERNALLY

Some external equipment has tripped the breaker

An external trip is log-
ged in the event log

MB TRIP EXTERNALLY

Some external equipment has tripped the breaker

An external trip is log-
ged in the event log

IDLE RUN

The "Idle run" function is active. The genset will not
stop until a timer has expired

IDLE RUN ###.#min

The timer in the "Idle run"™ function is active

Aux. test ## #V #iHtHs

Battery test activated

START PREPARE

The start prepare relay is activated
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Condition

Comment

START RELAY ON

The start relay is activated

START RELAY OFF

The start relay is deactivated during the start se-
quence

MAINS FAILURE

Mains failure and mains failure timer expired

MAINS FAILURE IN
H#itts

Frequency or voltage measurement is outside the lim-
its

The timer shown is the
Mains failure delay.Text
in mains units

MAINS U OK DEL
HittHs

Mains voltage is OK after a mains failure

The timer shown is the
Mains OK delay

MAINS f OK DEL ####s

Mains frequency is OK after a mains failure

The timer shown is the
Mains OK delay

Hz/V OK IN ##s

The voltage and frequency on the genset is OK

When the timer runs
out it is allowed to op-
erate the generator
breaker

COOLING DOWN ###s

Cooling-down period is activated

COOLING DOWN

Cooling-down period is activated and infinite

Cooling down timer is
setto 0.0s

GENSET STOPPING

This info is shown when cooling down has finished

EXT. STOP TIME ###s

EXT. START ORDER

A planned AMF sequence is activated

There is no failure on
the mains during this
sequence

UNEXPECTED GB ON
BB

Another generator breaker is closed onto the busbar
(due to a GB position failure) while no voltage is
present on the busbar

This indicates that oth-
er breakers cannot
close to the busbar be-
cause of position fail-
ure on one or more
GBs
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6.26.2 Texts only related to power management (AGC 14x)

Status text

| Condition

| Comment

Mains unit

UNIT STANDBY

If redundant mains units are present, this message is
shown on the redundant unit.

TB TRIP EXTERNALLY

Some external equipment has tripped the breaker.

An external trip is log-
ged in the event log.

MOUNT CAN CONNEC-
TOR

Connect the power management CAN line

ADAPT IN PROGRESS

The AGC is receiving the application that it has just
been connected to

SETUP IN PROGRESS

The new AGC is being added to the existing applica-
tion

SETUP COMPLETED

Successful update of the application in all AGC units

REMOVE CAN CONNEC-
TOR

Remove the power management CAN lines.

All units

BROADCASTING APPL. #

Broadcast an application through the CAN line.

Broadcasts one of the
four applications from
one unit to the rest of
the AGCs in the pow-
er management sys-
tem.

RECEIVING APPL. #

AGC receiving an application.

BROADCAST COMPLE- Successful broadcast of an application.
TED

RECEIVE COMPLETED Application received successfully.
BROADCAST ABORTED Broadcast terminated.

RECEIVE ERROR

Application is not received correctly.

6.27 Counters

Counters for various values are included, and some of these can be adjusted if necessary, for instance if the
unit is installed on an existing genset or a new circuit breaker has been installed.

The table shows the adjustable values and their function in menu 6100:
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Description Function Comment

6101 Running time | Offset adjustment of the total running hours | Counting when the running feedback

counter. is present.

6102 Running time | Offset adjustment of the total running thou- | Counting when the running feedback

sand hours counter. is present.

6103 GB opera- Offset adjustment of the number of genera- | Counting at each GB close command.

tions tor breaker operations.

6104 MB opera- Offset adjustment of the number of mains Counting at each MB close command.

tions breaker operations.

6105 kWh reset Resets the kWh counter. Automatically resets to OFF after the
reset. The reset function cannot be left
active.

6106 Start at- Offset adjustment of the number of start at- | Counting at each start attempt.

tempts tempts.

Additional counters for "Running hours" and "Energy" can be read out from the PC utility soft-
ware.

6.28 Pulse input counters

Two configurable digital inputs can be used for counter input. The two counters can, for example, be used for
fuel consumption or heat flow. The two digital inputs can ONLY be configured for pulse inputs via M-Logic, as
shown in the example below.

= Logic 3 Pulse frounter 1

A EventA Operator Event B Operator Event C

y MNOT [[] Dig nputNo23:inputs  » OR * NOT []| Motused ~ OR * NOT [7] Hotused -
> ) H

n Enable this rule ] | S Output Pulse counter 1: Comman w Delay (sec.) |4 4|0 I3

Scaling of pulse input can be set in menu 6851/6861. It is possible to determine the scale value to be pulse/
unit or unit/pulse.

Counter values can be read out in display, and the number of decimals can be adjusted in menu 6853/6863.
6.29 M-Logic
The M-Logic functionality is included in the unit and is not an option-dependent function.

M-Logic is used to execute different commands at predefined conditions. M-Logic is not a PLC but substitutes
one, if only very simple commands are needed.

M-Logic is a simple tool based on logic events. One or more input conditions are defined, and at the activa-
tion of those inputs, the defined output will occur. A great variety of inputs can be selected, such as digital
inputs, alarm conditions and running conditions. A variety of the outputs can also be selected, such as relay
outputs, change of genset modes and change of running modes.
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@ The M-Logic is part of the PC utility software, and as such, it can only be configured in the PC
utility software and not via the display. Please see the M-Logic manual which is available at .

The main purpose of M-Logic is to give the operator/designer more flexible possibilities of operating the gen-
erator control system.

@ Please refer to the "Help" function in the PC utility software for a full description of this config-
uration tool.

6.30 Buzzer

6.30.1 Buzzer

The AGC 100 has a built-in buzzer. The buzzer is configured in M-Logic. This means that if the buzzer is go-
ing to be used as a horn annunciator, the input must be set to "Horn" and the output must be set to "Buzzer".
The buzzer will act concurrently to the horn output timer. If the delay timer in M-Logic is used, the buzzer will
be active after this time delay.

@ If an AOP-2 is connected, the buzzer in the AOP-2 must be configured under the AOP-2 setup.
But the configuration of the AOP-2 buzzer is similar to the description above.

6.31 GSM communication

6.31.1 GSM and modem communication
GSM communication can be used for two purposes:

1. Sending SMS alarm messages to up to five different mobile phones. The messages will be clear text, rep-
resenting the alarm in question (for example “Overspeed”) and an ID. The ID represents the total num-
bers of sent SMS.

2. Communicate with the PC utility software.
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Connection

SMS alarm )
message Mobile

Modern HEE

RS232 .
connection _PCwith
utility software
Comm.
converter
DEIF

:’ Telephone line |
/d

Service port

The connection is based on an RS-232 connection to a GSM modem via the service port on the unit. Since
the connection on the controller is a TTL communication, the interface box PI-1 (option J5) is needed to con-
vert the signals to RS-232. The PI-1 connects via a cable with SUB-D 9-pin female connector on the modem
side (see illustration above).

Modem type

DEIF recommends using a Westermo GDW-11 modem, as the application has been tested with these termi-
nals. The SIM card needed must support data transfer. Contact your GSM provider for details. The easiest
way to set the PIN code in the modem itself is to mount the SIM card in a mobile phone and change the PIN
code there. The SIM card will remember the PIN code when it is installed in the modem.

SMS alarm settings

Parameter no. Name Function Set to
10320 GSM PIN code Set PIN code for GSM modem* None
10330 12345678901 GSM phone number 1 None
10340 12345678901 GSM phone number 2 None
10350 12345678901 GSM phone number 3 None
10360 12345678901 GSM phone number 4 None
10370 12345678901 GSM phone number 5 None

*After each auxiliary supply power up, the unit will send the required PIN code to the modem if this is neces-
sary. The PIN code is adjusted in the PC utility software.

For calling a foreign number, type "+" and country code instead of "00", for example dial +45 99999999 for a
Danish number.

Alarm during operation
Should an alarm occur during the interruption, the controller unit will re-transmit it when the modem starts
again, so no messages are lost.
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PC utility software communication via modem

Locate the settings for modem communication in Select modem and enter the telephone number of
the utility software settings (F3). your GSM modem connected to the unit.
When using modem dial-up, the PC utility software
must also be set to run ASCII data communication.
& settings =R 2 settings foe =)
Communication
'Grre:::g ”mT — EAZ:‘,E?,‘:Q Wg'gurv"\:::':twe ® Serial port TCPIp
Time Synchronization Time Synchronization =
Logo printouts Telephone number Logo printouts Device modbus ID: 1 =
MNotification sound MNotification sound
Sean ports. J [ Advanced seitings |
Dial timeout (sec.) LS
Advances d
Max atiempts 3
Poling delay [ms] 0
Read timeout (default 1000) [ms] 1000
Write timeout (default 1000) [me) 1000 =
Wodbus data layout
RTU
— e
Cancel Gancel

After this, dial-up can be used.
Click the this icon to start modem communication:

File Cun
S HRE SRS I

@ The modem communication is much slower than the normal direct connection, so please be

patient. It is not recommended to download the entire setting list. Use single setting down-
loads.

@ If a PC utility software connection is required, the SIM card must support data transfer. Contact
your GSM provider for details.

PC utility software communication safety

If the communication fails, the controller will operate according to the received data. If, for example, only half
of the parameter file has been downloaded when the communication is interrupted, the settings are going to
be a mix.

6.32 USW communication

It is possible to communicate with the unit via the PC utility software. The purpose is to be able to remote
monitor and control the genset application.

It is possible to remote control the genset from the PC utility software if a modem is used. Take
precautions that it is safe to remote operate the genset to avoid personal injury or death.

Serial connection
The serial connection to the GSM modem is via the null-modem cable (option J3).

Setup
The Modbus protocol type can be changed from RTU to ASCII. When set to ASCII protocol, the unit will allow
for the slower modem communication.
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Application settings
Refer to the PC utility software help file.

Safety
If communication fails, the unit will operate according to the received data. If, for example, only half of the
parameter file has been downloaded when the communication is interrupted, the unit will use this actual data.

6.33 Nominal settings

6.33.1 How to change the nominal settings

The nominal settings can be changed to match different voltages and frequencies. The AGC has four sets of
nominal values for the generator, and they are adjusted in menus 6000 to 6030 (Nominal settings 1 to 4).
There are also two sets of nominal settings for the busbar, they can be adjusted in menus 6050 to 6060.

If no busbar voltage transformer is present, the primary and secondary side values are set to
generator nominal value.

@ The possibility to switch between the four sets of nominal set points is typically used on rental
gensets, where switching between 50 and 60 Hz is required.

Activation
The switching between the nominal set points can be done in three ways; digital input, AOP or menu 6006.

Digital input
M-Logic is used when a digital input is needed for switching between the four sets of nominal settings. Select
the required input among the input events, and select the nominal settings in the outputs.

Example:
Event A Event B Event C Output
Dig. input no. 10 or | Notused or | Notused Set nom. parameter settings 1
Not Dig. input no. 10 or | Not used or | Not used Set nom. parameter settings 2
AOP

M-Logic is used when the AOP is used for switching between the four sets of nominal settings. Select the
required AOP push-button among the input events, and select the nominal settings in the outputs.

Example:
Event A Event B Event C Output
Button07 or Not used or Not used Set nom. parameter settings 1
Button08 or Not used or Not used Set nom. parameter settings 2

Menu settings
In menu 6006 the switching is made between settings 1 to 4 simply by choosing the desired nominal setting.
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6.34 Scaling

Default voltage scaling is set to range 100 V-25000 V (menu 9030). To be able to handle applications above
25000 V and below 100 V, it is necessary to adjust the input range so it matches the actual value of the pri-
mary voltage transformer. This makes it possible to support a wide range of voltage and power values.

Setup of the scaling can be done in menu 9030 from the display.

i£) Parameter "Scaling” {Channel 9030)
Setpoint

| 100v-25000v

[1ov-2s00v

1
Password le 1 Uk\."’—'15f|k\.'"

|0.4kv-TskY

Enable

High Alarm

Inverse proportional

Aute acknowledge

Write:

0K

Cancel

Changing the voltage scaling will also influence the nominal power scaling:

Scaling Nom. settings 1 to 4 (pow- | Nom. settings 1 to 4 Transformer ratio set-
parameter 9030 | er) will change according | (voltage) will change ac- tings
to parameter 9030 cording to parameter 9030 | parameter 6041, 6051
and 6053
10 V-2500 V 1.0-900.0 kW 10.0 V-2500.0 V 10.0 V-2500.0 V
100 V-25000 V | 10-20000 kW 100 V-25000 V 100 V-25000 V
1 kV-75 kV 0.10-90.00 MW 0.4 kV-75.00 kV 0.4 kV-75.00 kV
10 kV-160 kV 1.0-900.0 MW 10.0 kV-160.0 kV 10.0 kV-160.0 kV

®

6.35 Fan logic

All nominal values and the primary VT settings must be corrected after the scaling has been
changed in menu 9030.

The AGC is able to control four different fans. This could for example be air supply fans for supplying air to a
genset in a closed enclosure, or radiator fans for switching on and off cooling fans for air coolers.

There are two features in the fan control of the AGC.

1. Priority rearranging depending on running hours of the fans
2. Temperature-dependent start and stop

DEIF A/S
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A priority routine ensures that the running hours of the available fans are evened out and the priority shifts
between them.

The functionality behind the temperature-dependent start/stop is that the AGC measures a temperature, for
example cooling water temperature, and based on this temperature it switches on and off relays that must be
used for engaging the fan(s) itself.

@ The fan control function is active as long as running feedback is detected.

6.35.1 Fan parameters

Each fan has a group of parameters that defines their scheme of operation. It is recommended to use the PC
utility SW for the setup, because then it is possible to see all parameters. The setup of the fan control is done
in the menus 6561-6620 and by using M-Logic in the PC utility SW.

Parameters:
] File Connection Seftings Trending Parameters Help
| 5826 EEdN B IRKOPPLEARRELI 5 |E0 B0 EXiE]

Category Chanr & Text Address Value Unit Timer Qutputa OutputB Enab High ale Level FailClass

Gen 6561 |Fan input 1466 0 M/A NiA NIA Customer ... A

Gen 6562 |Fan prio update 1471 0|Hours NA NA NIA Customer ... MIA,

Gen B583 | 1st prio fan 1487 70|deg NIA] Nl NIA Customer ... NI&

Gen 6564 1st pr. fan hys 1469/ 10|deg NA NiA NIA Customer ... M/A,
Gen 8565 |2nd prio fan 14568 80|deg /A A NIA Customer ... NA
Gen 6566 |2nd pr. fan hys 1470 10|deg [ Ni& NIA Customer ... MIA
Gen 6571/ 3rd prio fan 1536/ 90|deg MIA NiA NIA Customer ... A
Gen B8572|3rd pr. fan hys 1538 10|deg NA NA NIA Customer ... M/A
Gen B573 | 4th prio fan 1537 100 |deg NIA] Nl NIA Customer ... NI&
Gen 6574 4th pr. fan hys 1539 10|deg NA NiA NIA Customer ... M/A,
Gen B8581|Fan A output 1472 NAA /A Terminal 57| Not used |:| Customer ... NA
Gen 6582 |Fan B output 1472 N [ Terminal 53| Not used| [] Customer ... MIA
Gen 6583 |Fan C output 1540 NeA MIA Terminal 61| Not used |:| Customer ... A
Gen 6584 |Fan D output 1541 NiA NA Terminal 63| Not used |:| Customer ... M/A,
Gen 6585 | Fan Run.H reset 1535 0 NIA] Nl NIA Customer ... NI&

m Fan start delay ] Customer ...

Gen B85890 |Fan A failure 1474 NAA 10/ Not used | Not used Customer ...| Warning
A = Gen 6600 |Fan B failure 1475 M 10 Mot used| Not used Customer ...| VWarning
:,E Gen 6610 |Fan C failure 1542 MiA 10 Mot used| Not used Customer ... | Warning
Trt Gen 6620 |Fan D faiure 1543 HAA 10 Not used| Not used Customer .| Varning
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M-Logic:

(#) DEF utility software - 3220

:File Connection Settings Trending Parameters Help

Logic FAN A3 RUNNING
EventA Operator Event B Operator EventC
NOT [] Dig. InputMNo23:Inputs + OR = NOT [T Notused ~ OR ~ NOT [] Notused ~[7
Enable this rule L. Output Fan A running: Command B Delay (sec.) [4]40 |2
: Fan A running- - ‘
Logic ltem description (optior] § | igam é‘runnu‘ﬂg
EventA Operator Fan C running nt C b
| — NOT [7] Notused ~ OR - b Fan D running used -

6.35.2 Input for fan control
The fan control requires a temperature input in order to start and stop the fans based on a temperature meas-
urement.

Fan temperature input is set up in parameter 6561, and this input can be selected between the multi-configu-
rable inputs: Multi-input 6, 7, 8.

The multi-inputs can be configured to measure an engine- or ambient temperature.

Based on the measurement of the selected input, the fan(s) is (are) started and stopped.

6.35.3 Fan start/stop
The start and stop settings of the fan(s) are set up in parameters 6563 to 6574. With the settings in the table
below, the illustrative curve can be observed.

A hysteresis (abbreviation: hyst.) ensures that there is a range between the start and stop.

6563 |15t level fan setp. S0 |deg Fan Setp. hys. Start Stop
G564 |13t level fan hyst. 2|deq 1] 30 .
B565 | 2nd level fan setp. 56 | deg 2| 56 3] 59
BS6E [ 2nd level fan hyst, 3 deg 4

4 78 4 B2
B571 |3rd level fan setp. 70 |deg " o= % -
B572|3rd level fan hyst. S |deg 3 70 5 7
B573 | 4th level fan setp. 75 |deg 2 56 3 53
BS74 | 4th level fan beyest. 4 \deqg 1 50 2 48
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The following start/stop curve will be generated if a bow setting is used:

Deg [C]
%0

Start Fan4 g2

. P amm N
Start Fan 7 74 Stop Fan4
70

65 Stop Fan3
Start Fan 2 59
60
Start Fan 1 52/ W Fan2

48 Stop Fan 1

a0

6.35.4 Fan output
At parameter 6581 to 6584, the output relays for fans A to D are selected. The purpose of these relays is to
issue a signal to the fan starter cabinet. The relay must be energised for the fan to run.

‘Gen  e5el|FanAoutput | 1472| nia| ' NI Terminal 57 |
Gen | 6582|Fan B output ' 1473 hiA | : NiA| Terminal 58|
‘Gen ~ ese3|FanCoutput | 1540 Nia| ' A Terminal 61|
Gen | 6s84|FanDoutput | 1541| NIA| : A Terminal 63|

6.35.5 Fan start delay

If two or more fans are requested to be started at the same time, it is possible to add a start delay between
each fan start. The reason for this is to limit the peak start current, so all fans will not contribute with a start
current at the same time. This delay is adjusted in the menu 6586.

Parameter "Fan start delay” {Channel 6586) @
Timer : 10 sec
Password level : Customer level
Shii Actual value : 0
High Alarm
Inverse proportional Time elapsed : 0 sec (0 %)

0 sec 10 2ec
Auto acknowledge

Write J [ oK ] [ Cancel
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6.35.6 Fan failure

It is possible to activate an alarm if the fan does not start. The fan failure alarm appears if the running feed-
back from the fan does not appear. In parameters 6590 to 6620, the fan failure alarms are set up for fans A to
D.

Parameter "Fan A failure” (Channel 5390) @
Timer : 10 sec
01 B 300
Fail class : IWarning 7‘
OQutput A INDt uzed vJ
Qutput B |Not uzed - |
Password level : Customer level
71l
|¥| Enable Actual value : 0
High Alarm
Inverse proportional Time elapsed : 0 sec (0 %)
0 zec 10 sec
Auto acknowledge
Wirite: ] | oK | [ Cancel

6.35.7 Fan priority (running hours)

The priority of the fans A to D rotates automatically from 15t to 4th priority. This is done automatically, because
the running hours of the fans are detected and are used for the rearranging.

M-Logic setup:
If the fan unit is raising a signal that is led to a digital input on the AGC when it is running, then the following
M-Logic must be programmed:

Logic 1 FAN AIS RUNNING (SIGNAL FROM FAN UNIT)

EventA Operator Event B Operator EventC
NOT [F] Dig. Input 15: Inputs - o - noT Not used - R - NOT [ Notused

Y 4> I

Enabie this rule ™ { Output  Fan A running: Command v Delay (sec) |+]1[0

When it is not possible to get a running feedback from the fan unit, the internal relay of the AGC must be
used to indicate that the fan is running. If, for example, R26 is the relay for FAN A, the following M-Logic must
be programmed:

Logic 2 FAN AIS RUNNNG (INTERNAL RELAY)

EventA Operator Event B Operator EventC
NOT Relay 26: Relays ~ OR - NOT Not used -« OR - NOT [ Motused

mY 4> [

Enable this rule vl i Output  Fan A running: Command - Delay (sec) |« |40

The running hour can be reset by entering parameter 6585 and then selecting the desired fan hours to be
reset.
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Parameter "Fan Run.H reset” (Channel 6585) @

Setpoint @

OFF -

e Fan A hours reset
Fan B hours reset
Fan C hours rezet

Enable Fan D hours reset

High Adarm
Inverse proportional

Auto acknowledge

Write J[ OK ]I Cancel

@ Only reset is possible. It is not possible to add an offset to the run hour counter.

6.35.8 Fan priority update

In parameter 6562, the priority update rate (hours between priority rearrange) is selected:

Parameter "Fan pric update” (Channel 6562)
Setpoint :
0 Hours
0 (] 200
Password level : Customer level
Enable
High Alarm

Inwverse proportional

Aute acknowledge

wite | [ ok || cancal

If the fan priority update is set to 0 hours, the order of priority will be fixed at: Fan A, fan B, fan C and fan D.
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6.36 Differential measurement

6.36.1 Differential measurement

With the differential measurement function, it is possible to compare two analogue inputs and trigger on the
difference between the two values.

If the differential function is for example air filter check, the timer will be activated if the set point between PA
(analogue A) and PB (analogue B) is exceeded. If the differential value drops below the set point value before
the timer runs out, then the timer will be stopped and reset.

A

Differential Differential
limit Alarm

Before filter

4
w

" ) G
A P:PA-PB{ T e

[
After filter

l

Timer _
value

Six different differential measurements between two analogue input values can be configured.

Differential measurements between two sensors can be configured in menus 4600-4606 and 4670-4676. As
an example, the figure below shows the two parameters for input selection for differential measurement 1.

Ain 4501 | Delta anal Inpa 1482 4
Ain 4502 | Delta anal InpB 1483 4

Inputs are selected from the input list as shown below, avaible inputs are:
e Multi-inputs

EIC measurements

External inputs (option H8)

Analogue input (M15.X, only AGC-4)

Multi-input (M16.X, only AGC-4)
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'-E) Parameter "Delta anal InpA” (Channel 4601}

Setpoint:

EIC Intercool temp. -

EIC Intercool temp. -~
EIC Fuel temp.
Password le EIC Fusl delivery pres.
EIC Air filter1 diff. pres.
EIC Air filter2 diff. pres.
Enable EIC Fuel supply pump pres.
High Alarm EIC Fuel filter diff. pres. m
T EIC Qi fitter diff. pres.
"

1l

Inverse pri

Auto acknowledge

-

(] wite | [ ok

[

Cancel ]

The relevant alarm set point is chosen in parameters 4610-4660 and 4680-4730. Each alarm can be config-
ured in two alarm levels for each differential measurement between analogue input A and input B. The figure
below shows the two parameters to configure alarm level 1 and 2, for differential measurement 1.

Ain
Ain

4610 | Delta anat
4620 Delta anal 2

(£) Parameter "Delta anal 1" (Channel 4610) &J
Setpoint :
1
-999.9 ] 999.9
Timer: 5sec
0 ] 999
[] Enabie Actual value : 0
|| High Alarm
Inverse proportional Time elapsed : 0 sec (0 %)
0 5
D Auto acknowledge s=e e
Inhibits. -
D Write ] [ Ok ] [ Cancel ]

6.37 Sleep mode

6.37.1 Sleep mode

The sleep mode is a standstill power-saving mode. If the engine is stopped and nothing has happened within
the time setting, the unit will enter sleep mode, meaning that the most power consuming functions (for exam-
ple display) are turned off. As soon as an event occurs, the sleep mode is ended. An event could be one of

the following:

e A button is pressed on the unit or on an AOP
e Auto start/stop signal is sent, also as a Modbus command
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e Digital input is triggered
e The number of alarms increases

The sleep mode can be deactivated and configured in channel 9150. If any unacknowledged alarms are
present, the controller will not enter sleep mode.

6.38 Oil renewal

6.38.1 Oil renewal function

The purpose of the oil renewal function is to make it possible to exchange a small portion of the lubricating oil
of the engine with fresh or new oil. This means that the quality of the oil is kept at a satisfactory level without
significant deterioration of the oil quality in the entire period between oil changes.

The time interval between oil changes is assumed to be 1000 hours (default set point) of operation; this set
point can be changed in menu 6893. The renewal function will read the engine hours from the engine inter-
face communication (EIC). The running hours counter in the AGC is only used if the EIC counter is not availa-
ble.

The function in the AGC is to activate a relay under defined conditions. Then the relay must be used for the
oil renewal system (not part of the DEIF scope of supply), where lubricating oil is removed and added to the
engine. Any freely configurable relay is available for this feature. In parameter 6891, a set point is available,
which can be set between 1 and 9999 hours to define when the relay should close, and it is possible to select
which relay is to be used. Furthermore, this parameter can be inversed, meaning that the relay will close from
0 hours until the set point is reached.

(#) Parameter "Qil renewal” (Channel 6891) e
Setpoint :
750 Hours
1 [ 9999

Output A Relay 3 -
OQutput B Not used -
Password level : customer B

Enable

High Alarm
:_’ Inverse proportional

Auto acknowledge
u Write ‘ [ 0K ] l Cancel

\

If menu 6893 is set to 1000 hours, the AGC will reset the hours just for the oil renewal function when the
running hours counter has reached 1000 hours. If for example menu 6891 has been set to 750 hours and
inverse is not enabled, the relay will close at 750 hours and remain closed until 1000 hours is reached, and
then the hours counter starts from 0 hours again.

Below it is shown for menu 6893.
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#) Parameter "Ad] Qil renew. tim" (Channel 6893) [&J
Setpoint :
1000 Hours
100 0 10000
Password level: @

‘:‘ Write ]| oK || Cancel

6.39 Demand of peak currents

6.39.1 | thermal demand

This measurement is used to simulate a bimetallic system, known from the Maximum Demand ammeter,
which is specifically suited for indication of thermal loads in conjunction with cables, transformers, and so on.

It is possible to have two different readouts shown in the display. The first readout is called | thermal demand.
This readout shows the average maximum peak current over an adjustable time interval.

thermal demand value is an average of the MAXIMUM PEAK current in the adjustable time in-

@ Be aware that the calculated average is NOT the same as the average current over time. The |
terval.

The measured peak currents are sampled once every second, and every 6 seconds an average peak value is
calculated. If the peak value is higher than the previous maximum peak value, it is used to calculate a new
average. The thermal demand period will provide an exponential thermal characteristic.

The time interval in which the average maximum peak current is calculated can be adjusted in parameter
6840. The value can also be reset. If the value is reset, it will be logged in the event log and the readout in the
display is reset to 0.

6.39.2 | max. demand

The second readout is called | maximum demand, and shortened in the unit, | max. demand. The readout
displays the newest maximum peak current value. When a new maximum peak current is detected, the value
is saved in the display. The value can be reset in menu 6843. If the value is reset, it will be logged in the
event log.

The two reset functions will also be available as commands through M-Logic.

SIS

Display readout is updated with an interval of 6 seconds.
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7. Protections
7.1 General

7.1.1 General

The protections are all of the definite time type, that is a set point and time is selected.

If, for example, the function is over-voltage, the timer will be activated if the set point is exceeded. If the volt-
age value falls below the set point value before the timer runs out, the timer will be stopped and reset.

A

Timer setting

A

»
Measured

value
Setpoint

-

P Time

Timer Timer Timer Alarm
start  reset start

When the timer runs out, the output is activated. The total delay will be the delay setting + the reaction time.

When parameterising the DEIF controller, the measuring class of the controller and an ade-
quate "safety"” margin must be taken into consideration.

An example:

@ A power generation system must not reconnect to a network when the voltage is 85 % of Un
+/-0 % <U <110 % +/-0 %. In order to ensure reconnection within this interval, a control unit’s
tolerance/accuracy (Class 1 of the measuring range) has to be taken into consideration. It is
recommended to set a control unit’s setting range 1 to 2 % higher/lower than the actual set
point, if the tolerance of the interval is +/-0 %, to ensure that the power system does not re-
connect outside the interval.

Phase-neutral voltage trip

If the voltage alarms are to work based on phase-neutral measurements, you must adjust menus 1200 and
1340 accordingly. Depending on the selections, either phase-phase voltages or phase-neutral voltages will be
used for the alarm monitoring.
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Phase-neutral Phase-phase

U213 U213

As indicated in the vector diagram, there is a difference in voltage values at an error situation for the phase-
neutral voltage and the phase-phase voltage.

The table shows the actual measurements at a 10 % under-voltage situation in a 400/230 volt system.

Phase-neutral Phase-phase
Nominal voltage 400/230 400/230
Voltage, 10 % error 380/207 360/185

The alarm will occur at two different voltage levels, even though the alarm set point is 10 % in both cases.

Example
The below 400 V AC system shows that the phase-neutral voltage must change 20 %, when the phase-phase
voltage changes 40 volts (10 %).

Example:
Unowm = 400/230 V AC

Error situation:
U2 =360V AC
UpLsL1 =360V AC

U 1-Nn=185V AC

AUpH.N =20 %

U3

@ Phase-neutral or phase-phase: both the generator protections and the busbar/mains protec-
tions use the selected voltage.
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8. Power management (AGC 14x only)
8.1 About AGC 14x power management

8.1.1 About AGC 14x power management

Both AGC 145 and 146 are designed to work as main controllers and/or tie breaker controllers in applications
with other Multi-line 2 products such as AGC-4 or AGC 200. Since the AGC 14x variants are not able to syn-
chronise, they are meant to be used in applictions where synchronising of the mains breaker and/or the tie
breaker is not necessary. Even though it is not possible to synchronise the mains/tie breaker with AGC 145 or
146 equipped, it is still possible for the generators to synchronise onto busbar. This means that the genera-
tors are able to synchronise to the busbar with the tie breaker and the mains breaker already closed, but it is
not possible to back synchronise the mains- or tie breaker.

The table below shows the differences in the AGC 14x variants:

AGC 14x variant | Power management | MB control and protection | TB control and protection
AGC 145 X X
AGC 146 X X X

8.1.2 Description of functions
In the following chapter, the power management functions of the AGC 14x are listed.

Plant modes:

Island mode (no mains unit)

Automatic Mains Failure (needs mains unit)
Fixed power (needs mains unit)

Peak shaving (needs mains unit)

Load takeover (needs mains unit)

Mains power export (needs mains unit)
Display:

e Mains unit display showing mains breaker and tie breaker
Power management functions:

e Multiple mains support

e Quick setup/broadcast

e CAN flags

200, please see the power management documentation for these products to see which func-

@ When the AGC 14x is used in an application with other products like AGC-3, AGC-4 or AGC
tions are available.
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8.2 Single line diagrams

8.2.1 AGC 145

The diagram below shows an example of an application setup where an AGC 145 controls the mains breaker
and communicates over the CAN bus with three AGC 242 on the generators. The diesel generators are able
to synchronise onto the busbar, but the mains breaker is not.

Mains 17 8

o
Mains ] <
breaker
(MB 17)

(ﬁ‘lé}J AGC 145

Busbar
CANbus
Generator ] 0 Generator ] 0 Generator [ <
breaker AGC 242 breaker AGC 242 breaker AGC 242
(GB 1) 1 }J (GB 2) }J (GB3) J
— — — — — —
G 10000000 G 10000000 G 10000000

1 1 IT IT
C )

Diesel generator set 1

1 1 IT IT
( )

Diesel generator set 2

1 1 T T
C )

Diesel generator set 3

@ It is also possible to use AGC-3 and AGC-4 in a power management system with AGC 145/146.

DEIF A/S

Page 111 of 153



AGC 100 Designer's Reference Handbook

4189340766 UK

Power management (AGC 14x only)

8.2.2 AGC 146

The diagram below shows an example of an application setup where an AGC 146 controls the mains breaker
and the tie breaker, while communicating with AGC 242 on the generators.

Mains 17 8

. o
Mains [ ] @

breaker

(MB 17) 7 AGC 146

Load
¢—

Tie
breaker

(TB 17)?_74

Busbar
CANbus
\/ \
Generator ] e Generator ] R Generator [ <
breaker AGC 242 breaker AGC 242 breaker AGC 242
(GB 1) 1 (GB 2) (GB3)
o o B
— N — —
9_, 0000000 .Ci 0000000 .Ci 0000000

Diesel generator set 1

Diesel generator set 2

Diesel generator set 3

@ The tie breaker has to be normally closed (NC) if the plant is to be used for fixed power, mains
power export or peak shaving.

@ It is also possible to use AGC-3 and AGC-4 in a power management system with AGC 145/146.

8.3 Power management setup

8.3.1 How to set up

The AGC is set up using the display and the PC utility software. The quick setup is used to set up with the

display.
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8.3.2 PC software setup
The communication ID must be adjusted in the utility software for each of the AGC units. In the screenshot
below, the internal communication ID is set to 17.

Category Channel /| Text | 2k |

Comim 7533 [Misz. all units S65 [EIELY
Camin 7534 |Fatal CAM error 569 i,
Camm 7835 | Any DG missing 70 i,
Comm 7536 | Any mains mizs. 571 TS,
Camim 7881 | Any BTE mizss. 1183 i,

The numbering of the communication IDs must always start from the lowest number, so an application always
includes a DG with ID 1. The principle also applies to the AGC mains where the numbering starts from ID 17.

8.3.3 Application design

The application is designed through the utility software. Please select configuration.

@ ol Read fle 77 Read device #3 | i

Select a new application and adjust the settings in this dialogue box.

Plant options ﬂ

Product type

Plant type
Standard v

Application properties

Active (applies only when performing
a batchwrite]

MName: |Standard plant
Bus Tie options
[]'wirap bus bar

Power management CAMN
{

() Secondary CAN

() CAN bus off (stand-alone application)
Application emulation
(@) Off

Breaker and engine cmd. active

() Breaker and engine cmd. inactive

Cancel
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Description Comments
Product | Select AGC.
type
Plant Select between Use "single DG" if power management is not present (or if single
type e Single DG functionality is needed for an AGC 14x).
e Standard
Use "standard" if a power management application is needed,
where more than one AGC is present.
Configu- | The AGC is able to in- Click "Yes" in the pop-up window to set the application to active
ration clude four applications. | when downloading it to the AGC.
selection | One of these can be ac-
tive. It is possible to see which application is active when the USW is
Write a proper name of | connected to the AGC. The green arrow in the picture below shows
your application. which application is active.
'#) Read @
e
connected controller
[¥] Application 1
[] Application 2
= [ Application 3
[T Application 4
= Currently active application in
controller
Cancel
Bus tie Select "Wrap busbar" if
options | the BTBs are connected e s
in aring. T BTB33 BTE34
BTE34 BTB33
Power Primary CAN These settings do not impact whether CAN terminal A or B is used.
manage- | Secondary CAN This must be set up in menu 7840.
ment CAN bus off: Disable
CAN CAN bus A and B
Applica- | Used to enable emula- | This selection is only available if the option 11 (emulation) is active
tion em- | tion and to choose in the unit.
ulation whether breaker and
engine command is ac-
tive or not during emula-
tion.

Now the application can be designed using the area configuration control panel.
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Area control | Plant totals

Area1of1

Area configuration - Top

| Mains - |
o 17 .
@IuB  [puke - |
7|8 |Puse -|

l Normally closed

Middle

BTE  |Pulse

o 33

l Mormally cpen

l‘u’dc breaker

[] Under voltage coil

Bottom

l Gen-set

For each area, it is defined whether a generator and a mains are present, and the number and type of break-

ers.
Configurable CAN IDs

Can IDs can be configured as desired, as a mix of DG, mains and BTB units:

16 gensets
16 mains
8 bus tie breakers

This makes a total of 40 CAN IDs.

IDs 1-16
IDs 17-32
IDs 33-40
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Breaker options

Description

Comments

Mains breaker op-
tions

Select between:
Pulse

Ext/ATS control
Continuous NE
Compact
Continuous ND

Depending on the application, select either "Continuous NE"
or "Continuous ND" if mains breaker closure is desired even if
AGC power is removed

Tie breaker op-
tions

Select between:

e Pulse

e Continuous NE
e Compact

Normally open
Normally closed

In applications with tie breaker control, it is neces-

A sary to use a normally closed (NC) breaker if fixed
power, mains power export or peak shaving is
used.

"L
When the application has been configured write the drawing(s) to the device using the LA icon.

To activate an application through the utility software, press the icon shown in the picture below and select
which application to activate. The green arrow shows the currently active application.

DEIF A/S

Page 116 of 153



AGC 100 Designer's Reference Handbook Power management (AGC 14x only)
4189340766 UK

|0 |55 8|

o

() Activate (=25

Select application to activate in
connected controller

=} @ Application 1
() Application 2
() Application 3

() Application 4

=5 Currently active application in
controller

(o ) [ ]

@ For more information about how to set up the plant application drawing, please see the help
section of the utility software.

8.3.4 Quick setup

This function is made to provide an easy user interface for applications where it is vital for the end-user to be
able to change the application quickly and easily.

It is often applications for the rental market that need this flexibility, and therefore there are some limitations
as to which applications can be handled through the quick setup menu.

The following applications can be handled through the quick setup menu.
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Simple applications with connection to one mains:

\MEH?
.

Load

TB17

— e

\ GE1 \ GE?2 \ GE3 \ GEd

1 | z2 | 33 | 34 I
=) s S s
oo oo oo oo

8.3.5 9180 Quick setup

9181 Mode

OFF: When the mode menu is set to "OFF", the existing application that is about to have this genset
included will not look for this new genset. This will give the operator time to connect all wiring
and to do the basic setup of the genset.

Setup When the mode menu is set to "Setup Plant", the new AGC will receive the application config-

Plant: uration from the other units in the plant. The new AGC will then notify the rest of the applica-

tion that a new ID is available on the line. If the ID of the new AGC already exists, the new
AGC will — based on the ID numbers in the application configuration — have the highest ID + 1
assigned. This new ID will then be included in the application configuration in all the other
AGCs. During this process, the existing application will be able to continue running and will not
be affected by the upgrade of the system.

The new AGC will automatically go to block mode to ensure that it is in a safe mode. When the
setup is done, the end-user must decide in which running mode the added genset is to run.
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@ If there are already 16 gensets on the CAN line and a new AGC tries to connect to the plant, an
alarm text, "No IDs available", will appear.

Setup When the mode menu is set to "Setup Stand-alone", the AGC will change the application
Stand- configuration, so it will no longer be a part of the application. When the ID is removed from
alone: the application, the new application will be broadcasted to the other AGCs. The IDs of the

existing gensets in the application will maintain their ID, as a rearrangement could lead to
unnecessary starting and stopping of the gensets.

If the genset that is to be removed is running, it will not be possible/allowed to continue the
process until the genset has stopped. If it is attempted to disconnect, an info text, "Quick set-
up error", will appear.

@ If "Setup Stand-alone" is activated when the genset is running, an info text, "Quick setup er-
ror", will appear.

@ If an AGC BTB is detected in the application, an indicating alarm, "Appl. not possible", will ap-
pear.

a system, it is important to change the menu 9181, plant setup. After disconnecting, the AGC

@ Change of setup from standard to single DG unit: When disconnecting a standard AGC unit in
unit will become a single DG.

8.3.6 9190 Application broadcast

This function makes it possible to broadcast an application over the CAN line from one AGC to all units
present in the application. It can either be done from the display or through the utility software. There are two
ways to broadcast an application:

1. By sending the application.

2. By sending the application and activating it.

Menu 9191: Broadcast application

OFF: When it is set to OFF, no broadcast will be made.

Broadcast: Broadcast of the selected application in menu 9192 will be sent to the units in the applica-
tion.

Broadcast Broadcast is activated and the application in menu 9192 will be broadcasted and activated

+ Activate in all units.

Menu 9192: Select which application to be broadcasted
Applications 1-4 can be configured in the utility software.

Through the utility software, it is possible to broadcast and activate the application. Press the broadcast icon
as shown below and mark if the application is to be activated in all controllers. In the broadcast window, the
green arrow shows which application is active.
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8.3.7 Possibilities
If one or more units have to be taken out of the power management system, the following possibilities exist
depending on the situation.

8.3.8 Auxiliary supply OFF
The auxiliary supply must be removed from the AGC. This means that a CAN bus alarm occurs on the other
AGCs. These alarms appear in a 2 DG plant where ID 2 is powered down:

Alarms Functioning unit (ID 1)

System alarm Failed CAN tx line

System alarm CAN ID 2P/S MISSING (P = Primary CAN, S = Secondary CAN)
Menu 7533 Miss. all units

Menu 7535 Any DG missing

The alarms will be present at all times during the failure. A reconfiguration of the power plant is required to
remove the alarms.
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8.3.9 Auxiliary supply ON
If a failure appears on the CAN bus lines of an AGC, the following alarms appear in the example where a
failure appears at ID 2:

Alarms Defective unit Functioning unit
System alarm Failed CAN tx line Failed CAN tx line
System alarm CAN ID 1P/S MISSING CAN ID 2P/S MISSING
Menu 7533 Miss. all units Miss. all units

Menu 7535 Any DG missing Any DG missing

If the auxiliary supply of the unit where the CAN bus is not functioning is connected, the AGC can be adjusted
to another mode than AUTO. In that case, the genset will not take part in the power management routines.

Semi-automatic start or automatic start is possible if the mode is changed to SEMI or AUTO
mode. The only exception to this is when BLOCK mode is selected on a genset AGC. In this
situation, the GB can be closed without allowance from the power management system.

8.3.10 CAN failure mode

In case of a CAN failure on the internal CAN controlling the power management, the system can be set up in
different ways. In menu 7530, it is decided how the power management system will react in case of a CAN
failure.

Example 1:
e A break on the CAN line is made between ID1 and ID2 shown below.
e Both gensets are running and all breakers are closed.

1. If "SEMI-AUTQO" is selected, all AGC units will change mode to semi-auto mode, and in this way
the regulators will continue to regulate the load on the gensets which are still "visible" on the inter-
nal CAN communication. This means that in the example with six gensets, the load sharing will
continue between the units which are still connected (ID1-ID3 and ID4-1D6).
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If the CAN error happens when no gensets are running, it will not block the whole system, and it will be possi-
ble to start all the gensets in SEMI-AUTO mode, even though the CAN error has not been fixed.

A message will be shown in the status line "BLACKOUT ENABLE" on the display.

If the CAN bus error is present and no generator breakers are closed, it will be possible to
close two breakers on the same busbar, which may result in fatal damage to the whole system.

It is recommended to use the analogue load sharing (option G3) and an interlock system to
prevent this situation.

2. If "No mode change" is selected, all AGC units will stay in the mode they were in before the failure
appeared.

This setting makes it possible to keep the system in auto mode in case of a CAN failure, however, the faulty
unit will not be a part of the power management, since it cannot send or receive status and commands on the
CAN bus.

If this selection is used, it is recommended to use the CAN bus fail class settings to disconnect the faulty units
(refer to the "CAN bus fail class" in this chapter).

8.3.11 CAN bus alarm

The following alarms can be displayed on an AGC unit in case of CAN bus communication failures:

e CAN ID X(P/S) MISSING
The AGC unit has lost CAN bus communication to one or more CAN IDs on CAN bus I/F.

DEIF A/S Page 122 of 153



AGC 100 Designer's Reference Handbook Power management (AGC 14x only)
4189340766 UK

e CAN MAINS X(P/S) MISSING
The AGC unit has lost CAN bus communication to the AGC mains unit on CAN bus I/F.

e CAN ID X(P/S) MISSING
The AGC unit has lost CAN bus communication to one or more CAN IDs on CAN bus I/F.

e CAN MAINS X(P/S) MISSING
The AGC unit has lost CAN bus communication to the AGC mains unit on CAN bus I/F.

e MISSING ALL UNITS
The AGC unit has lost the CAN bus communication to all the other units. The fail class set in menu 7533
will be executed.

e FATAL CAN ERROR
The AGC unit has lost CAN bus communication to more than one CAN ID on the CAN bus line. The fail
class set in menu 7534 will be executed.

e ANY DG MISSING
The AGC unit has lost CAN bus communication to one of the generator CAN IDs on the CAN bus line.
The fail class set in menu 7535 will be executed.

e ANY MAINS MISSING
The AGC unit has lost CAN bus communication to one of the mains CAN IDs on the CAN bus line. The
fail class set in menu 7536 will be executed.

e ANY BTB MISSING
The AGC unit has lost CAN bus communication to one of the BTB CAN IDs on the CAN bus line(s). The
fail class set in menu 7536 will be executed.

8.3.12 CAN bus fail class

In menu 7530, it is possible to set a fail class for the following CAN bus alarms:

e Missing all units

e Fatal CAN error

e Any DG missing

e Any mains missing

By using these settings, it is possible to disconnect the faulty units and in this way keep the system running in
auto mode (if parameter 7532 is set to "No mode change").

For a general description of "Fail class", refer to the chapter Additional functions in this docu-
ment.

8.3.13 Limitations

In most cases, the rental applications are very simple applications, and therefore there are some limitations
that have to be considered when using the quick setup menu:

e |t will not be possible to have any AGC bus tie units in the application.

This function is made to facilitate change of a plant configuration without AGC BTB units. Entering the quick
setup menu 9180 via the display makes it possible to add or remove a genset without the use of utility soft-
ware. It is only possible to do the same basic setup as through the "application configuration" in the utility
software.
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The functions marked with clear text in the screenshots below can be accessed through the quick setup

menu.
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8.4 Functional description

8.4.1 Command unit
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The power management system is a multi-master system. In a multi-master system, the available generator
units automatically perform the power management control. This means that the system never depends on

only one master unit.

If for instance one unit ID is disabled, and this was the command unit, then the next available unit will take

over the command functions.

The above also applies to the AGC mains units — in that case the command unit is called Mains Command

Unit (MCU).

The command unit cannot be selected by the operator. It is automatically selected when a power manage-

ment setting is accessed.
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8.4.2 Fail class

The fail classes described in the Designer’s Reference Handbook are still valid when the power management
option is selected. In addition to these fail classes, the safety stop can be used in the AGC units with power
management.

This means that when a trip + stop alarm occurs, the faulty genset will stay on the busbar until the next priori-
ty genset is started and synchronised to the bus. When the incoming genset has taken the load, the faulty
genset will ramp down the power, followed by trip of the breaker, cooling down of the engine and finally stop.

If the faulty genset has the last priority, or no standby gensets are available, then it will stay on the busbar
and will not trip.

@ If no genset can start in a safety stop situation, then the faulty genset will not be stopped.

Therefore it is important that the safety stop is backed up, for example by a trip and stop alarm
or a shutdown alarm.

8.4.3 Local/remote/timer operation
The plant can be adjusted to local, remote or timer operation (menu 8021). This selection is done in the com-
mand unit, that is one of the generator units.

@ The setting defines how the plant is started while it is in AUTO mode.

The settings can be changed in M-Logic and via display or PC utility software.

Display Utility SW M-Logic
(Parameter setup)
Local X X X
Remote start X X X
Timer start X X -

The purpose of the selection is to decide whether the plant can be started from the display (local operator),
from remote (for example PLC) or by an internal timer. Remote means that the control can be carried out by
activating the digital input or through Modbus/Profibus communication.

8.4.4 Local selection

All operation is carried out on the display. In island operation any generator unit display can be used, and in
load takeover, mains power export and fixed power the mains unit display must be used. The plant mode
must be AUTO.

8.4.5 Remote selection
The plant is started using the digital input "auto start/stop" when "remote" is selected.

Island mode

In island mode the "auto start/stop"” input on any of the generator AGCs can be used for starting the plant.
However, DEIF recommends to wire up the "auto start/stop" input to all of the AGCs to be sure that the auto-
matic operation is able to continue even though one of the DGs is taken out for service (power supply discon-
nected to the AGC).
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In island mode any running mode (MAN, AUTO, SEMI, BLOCK) can be selected on the generator units, and
the remote start signal is still working for the remaining AGC which is still in AUTO mode.

Parallel to mains mode
In load takeover, mains power export and fixed power mode the "auto start/stop" input on the mains unit must
be used for starting the plant.

8.4.6 Plant operation

The table shows how the plant is started:

Plant mode | Selection Local Remote

Island mode Display on generator units Auto start/stop on gen. units
Fixed power mode Display on mains unit Auto start/stop on mains unit
Mains power export Display on mains unit Auto start/stop on mains unit
Load takeover Display on mains unit Auto start/stop on mains unit

@ In peak shaving and AMF the automatic operation starts automatically depending on the impor-
ted power (peak shaving) or mains failures (AMF).

8.4.7 Timer selection
The operation of the plant is controlled by up to eight internal command timers which are programmed using
the PC utility software (USW).

The function can be used in load takeover, mains power export and fixed power, and the mains unit has to be
in auto.
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8.4.8 Principle
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8.4.9 Multiple mains
The AGC can be used in an application with multiple mains incomers. This is an example of the multiple
mains application:

S S S

MB 17 MB 18 MB 19
Area3
Load Load r Load
ol ol L
TB17 TB 18 TE19
Display 1 Display 2 Display 3 Display 4 Display 5
— e e — —

BTB 33| BTB 34

Busbar Busbar

CANbus

Controller

Controller

Controller

Controller

Controller

Diesel generator set 1 Diesel generator set 2 Diesel generator set 4 Diesel generator set 5

Each application can handle:

e 0-16 mains feeders in the same application
e 0-16 gensets in the same application

e 8 bus tie breakers

@ The multiple mains functionality covers a great variety of different applications. Please contact
DEIF support (support@deif.com) for questions concerning the functionality.
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8.4.10 Definitions

A multiple mains application consists of feeders and generators + a number of GBs, TBs, BTBs and MBs.

— Areal
Mains transformer
L ] L ]
Mains breaker \ MB17 \ MB18
p p
— Toa? oo
L] [ ]
Tie breaker \ TB17 \ TB18
p p
Bus tie breaker o e
BTB33 BTB34
» L ] L ]
Generatar breaker \ GB1 \ GB2 \ GB3
p ) p
P P P
Generator h E] E E’J
nn nn nn

Sections
The application consists of static and dynamic sections if one or more BTBs are installed. The definition of a
section is mentioned in the table below.
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Section Definition

Static section Part of the total application which is separated by one or two open BTBs. There will be no
closed BTBs within this section.

A static section can also be a dynamic section, but not vice versa.

Dynamic sec- | Part of the total application which is separated by one or two open BTBs. There may be
tion one or more closed BTBs within this section.

®
®

If no BTBs are installed, the application consists of a static section only.

Only use remote start signal in island application with BTB units.

MB 17 MB 18

Load Load

TB 17 TB 18 The area on the left of

BTB 33 is a static section
because it is separated
BTB 34 Busbar
Canbus b The BTB 34 is in closed
P | = position. Therefore the

indicated section is a dy-
namic section.

: |
| |
| |
| |
| |
| |
| |
| :
| |
| |
@ | Busbar BTB 33 I
| I
| |
| |
| |
| |
| |
| |
| |
| |
| |

| by the open BTB 33.
:
|
|
|

Please see "Application design" earlier in this document about how to setup applications with
more than one AGC.

8.4.11 Plant mode handling

Basically, six menus are available for setting up the functionality of the application.
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No. Setting Min. setting Max. setting Factory setting
8181 | MB failure start Enable OFF ON OFF

8182 | Parallel Enable OFF ON OFF

8183 [ No break transfer Enable OFF ON OFF

8184 | Auto switch Enable OFF | Static | Dynamic All | OFF

8185 | Run type Run one/all mains Run all mains | Run one mains Run one mains
8186 | Run type ID to run 17 32 17

MB close failure start:

This setting determines whether a start of the DGs should be executed if an MB close failure occurs.

@ If "MB close failure start" is activated, the mode shift functionality will automatically be ena-
bled.

In peak shaving, fixed power, mains power export and load takeover, the function is only active
when menu 7081 Mode shift is set to ON.

MB parallel:
This setting determines whether the mains connections (MBs) should be able to run in parallel or not.

@ The setting of "MB parallel" affects the function of the "Auto switch" setting.

No break transfer:
This setting determines whether switching between the mains connections (MBs) should be executed as a
black coupling or a synchronised coupling.

If the TBs in a section are adjusted to normally closed and "MB parallel" is switched OFF, then only one of the
TBs can be closed at the time.

The system will try to keep the ID selected in menu 8186 ("My ID to Run") to keep its TB closed. If, however,
the selected ID does not have a TB configured as a normally closed breaker, or if it fails to close it, it will be
the mains unit holding the lowest ID without TB failures present that will close.

If "My ID to Run" is changed during operation, then the MB parallel setting will decide whether a black or a
synchronised change-over will take place.

@ If "MB parallel” is activated, the "No break transfer"” will automatically be enabled.
Auto switch:

This setting determines whether a mains unit detecting a mains failure will try to get the connected load sup-
plied by another mains or by the available DGs.
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Description
OFF The auto switch functionality is switched OFF.
Static section The backup power is recovered within its own static section.

Dynamic section | The backup power is recovered within its own dynamic section.
The application will never try to synchronise/close a BTB to get help in an AMF situation.

All sections The backup power is recovered within all available sections.

@ Sections are divided by bus tie breakers. If no BTBs are installed, then the settings static/
dynamic/all have the same auto switch function.

If dynamic is selected, then be aware that one mains unit will be requested to carry all load
@ from the dynamic section without any help from the DGs.

Therefore the remaining mains feeders must be able to carry the load from the entire section.

Run type:
This setting determines how the system in a dynamic section reacts in all the plant modes except island and
AMF.

Description Comment
Run one Only one mains breaker is al- | "My ID to Run" (menu 8186) determines which mains feeder
mains lowed to be closed at the is allowed to operate parallel to the mains.

time.

If other TBs are closed, they will be tripped in order to only
have the TB of "My ID to Run" closed.

If no TB is available in the section, the MB will be tripped
(causing a blackout).

Run all All mains breakers are al-
mains lowed to be closed at the
time.

@ This setting can be handled from M-Logic.

8.4.12 Tie breaker configuration
Some of the possible applications of the AGC with option G5 can be used with a tie breaker, that is a breaker
connected between the gensets and the load bus.

8.4.13 Tie breaker open point
If the gensets are running parallel to mains and the mains breaker trips, for example due to a mains failure, it
can be necessary to trip the tie breaker as well.

This depends on the total nominal power of the running gensets. If the gensets cannot supply the amount of
load which is adjusted in the "tie breaker open point" menu 8192, then the tie breaker will open. It will close
again when the power capacity set point menu 8193 is reached.

This delay time can be used to trip non-essential load groups.
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Example

In the example illustrated below, it can be seen that the tie breaker will trip if DG1 or DG2 is connected to the
load, because they are smaller than 510 kW. If DG1 and DG2 are running together, the tie breaker will also
trip, because the total nominal power is still below 510 kW. If, however, DG3 is running alone or together with
one of the two smaller DGs, the tie breaker will not trip, because the total nominal power will be higher than
510 kW.

Trip[ Notrip

-
DG 3 =600 kW -
DG 2 = 250 kW

e

DG 1=250 KW _

Tie breaker open point = 510 kW

-

@ The powers mentioned above are nominal powers of the gensets in the application.

8.4.14 Power capacity

The power capacity setting in menu 8193 is used in AMF applications to determine how much power must be
available, before the tie breaker can close. When the gensets are started, the generator breakers will close,
and when sufficient power is available, the tie breaker will be closed.

Power capacity overrule:

In case some of the generators fail starting and the power capacity set point is not reached, the tie breaker
will never be closed. Because of this, it is possible to overrule the power capacity set point after a period of
time set in menu 8194. The function "power capacity overrule" is enabled in menu 8195.

8.4.15 Available power
The function is used to activate a relay when a specific amount of power is available. The purpose of this
function is to be able to connect load groups when the gensets of the emergency power plant are running.

Five levels of available power can be adjusted (menus 8220-8260):

Available power 1

Available power 2

Available power 3

Available power 4

Available power 5

These set points can activate a relay when the specific amount of available power is reached. The relay out-
put can be used for connecting load groups when sufficient power is available. The relays will activate when
the available power is higher than the set point, but be aware that when the load groups are being connected,
the available power will decrease and the relay(s) deactivate again if the available power is below the set
point. So it is necessary to make an external holding circuit.

@ The number of available relays is option-dependent.
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The function is not dependent on the running modes. The relays will activate in all modes including block. To
avoid activation, for example when the genset is stopped, the inhibit function should be used.

@ Regarding the inhibit function, refer to the chapter Additional functions in this document.

It is possible to adjust different levels of available power in all gensets. This gives the possibility to use sever-
al load groups if this is necessary.

Example:
In the example below, generator no. 1 is started, followed by generator no. 2. The simplified diagram shows
the two gensets and two load groups that are being connected by the available power relays R1 and R2 on
the AGC.

Trip load group 1 Trip load group 2

A A

K1 K2

Load R1 R2 Load
Group 1 « « Group 2
D7 e {7

)

2

Rl R2
t 1
U
Multi-line 2 Multi-line 2

L] Al]

N ) N

G 0000000 G 0000000
=——, e ———
Diesel generator set 1 Diesel generator set 2

8.4.16 Available power functionality

The generator no. 1 is started, and the timer t1 starts running when the GB1 closes. When the t1 is expired,
the selected relay activates (R1), and in the example a 200 kW load group is connected. Now the available
power falls to 300 kW. After some time, the generator no. 2 is started and its generator breaker is synchron-
ised. When the GB2 closes, the timer t2 runs. When the timer t2 expires, the selected relay activates (R2),
and the second load group of 200 kW is connected. Now the available power falls to 600 kW.
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600 +

400 +
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To connect the load groups, individual relays can be selected on each AGC or on one of the AGC units only.

8.4.17 CAN flags

16 CAN flags can be accessed in M-Logic. They can be used in the same way as digital inputs. CAN flags
can be set active when a CAN command is sent from one unit to another. The benefit is that no wire is nee-
ded, as the CAN flags are activated via the CAN bus.

=@ CAM Irput - =@ CANCmd -

CAM Irp (1 active CAN Crrd 0 active

CAM Irgp 02 active CAN Ciml 02 active

CAM Inp 03 active CANCmd 03 active

CAM Inp 04 active CAN Cimdl 04 acttve

CAM Inp 05 active CANCmd 05 active

CAM Inp 05 nciive: CAN Cmd 06 active

CAN Inp 07 active CAN Cmid OF active

CAN Inp 03 active CAN Cmd 03 active

CAMN Inp (3 active: CAN Cml 09 active

CAM Inp 10 active CANCmd 10 active

CAN Ing 11 active CANCHd 11 active

CAN Ing 12 aclive = CAN Cimt 12 active

CAM Inp 13 active: CANCmd 13 sctive

CAN Inp 14 active CAN Cmid 14 active

CAN Irp 15 active CANCmd 15 active =

CAMN Ing 16 active - CANCmil 16 active =
= A | 7
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Ewent & Operatar Ewent B Operatar EwentC
MOT [] Dz s running: Power man = | |[OR w* | MOT [] [Motused - | OR w | MOT [ ] [Motused -
| | |

Dutput [ZAN Cel 01 active: CAN Fiamg (e |« “0 ' w

r

Example: CAN cmd 01 will be active when DG 5 is running. All units in the power management system will
receive "CAN input 01 active" and then be able to act on this information.

AOP buttons are pulse inputs, so a latch function must be made to make similar functionality

@ Only use of constant signals from digital inputs or AOP buttons can activate the CAN inputs.
as constant signals.
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8.5 AGC 145/146 digital inputs

8.5.1 AGC 145/146 digital inputs

The table below shows the available digital input for AGC 145 and AGC 146. Input selections for the genera-
tors are descriped earlier in this document in the chapter "Additional functions" and "Digital inputs".

Input function Auto | Semi | Test | Man | Block | Configurable Input type
1 | Access lock X X X X X Configurable Constant
2 | Remote start X X Configurable Pulse
3 | Remote stop X X Configurable Pulse
4 | Test X X X X Configurable Pulse
5 [ Auto X X X X Configurable Pulse
6 | Remote TB ON (Only AGC 146) X X Configurable Pulse
7 | Remote TB OFF (only AGC 146) X X Configurable Pulse
8 | Remote MB ON X X Configurable Pulse
9 | Remote MB OFF X X Configurable Pulse
10 | Remote alarm acknowledge X X X X X Configurable Constant
11 | Auto start/stop X Configurable Constant
12 | TB position ON (only AGC 146) X X X X X Configurable Constant
13 | TB position OFF (Only AGC X X X X X Configurable Constant
146)
14 | MB position ON X X X X X Configurable Constant
15 | MB position OFF X X X X X Configurable Constant
16 | Emergency stop X X X X X Not configurable | Constant
17 | Mains Okay X X X X X Configurable Pulse
18 | TB close inhibit (Only AGC 146) | X X X X Configurable Constant
19 | MB close inhibit X X X X X Configurable Constant
20 | Enable mode shift X X X X X Configurable Constant
21 | Alternative start X X X X X Configurable Constant
22 | Switchboard error X X X X X Configurable Constant
23 | Total test X X X X X Configurable Constant
24 | TB spring loaded (Only AGC X X X X X Configurable Constant
146)
25 | MB spring loaded X X X X X Configurable Constant

8.5.2 Functional description

1. Access lock
Activating the access lock input deactivates the control display push-buttons. It will only be possible to view
measurements, alarms and the log.
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2. Remote start
This input initiates the start sequence or plant mode of the gensets from the mains unit, when parameter
8021 is set to remote

3. Remote stop
This input initiates the stop sequence or plant mode of the gensets from the mains unit, when parameter 8021
is set to remote.

4. Test mode
Changes the present running mode to test.

5. Auto mode
Changes the present running mode to auto.

6. Remote TB ON
The tie breaker ON sequence will be initiated and the breaker will close if the mains breaker is opened.

7. Remote TB OFF
The tie breaker OFF sequence will be initiated.

8. Remote MB ON
The mains breaker ON sequence will be initiated.

9. Remote MB OFF
The mains breaker OFF sequence will be initiated.

10. Remote alarm acknowledge
Acknowledges all present alarms, and the alarm LED on the display stops flashing.

11. Auto start/stop
The genset will start when this input is activated. The genset will be stopped if the input is deactivated. The
input can be used when the unit is in island operation, load takeover and the AUTO running mode is selected.

12. Tie breaker closed feedback (TB position ON)
The input function is used as an indication of the tie breaker position. The unit requires this feedback when
the breaker is closed or a position failure alarm occurs.

13. Tie breaker open feedback (TB position OFF)
The input function is used as an indication of the tie breaker position. The unit requires this feedback when
the breaker is opened or a position failure alarm occurs.

14. Mains breaker closed feedback (MB position ON)
The input function is used as an indication of the mains breaker position. The unit requires this feedback
when the breaker is closed or a position failure alarm occurs.

15. Mains breaker open feedback (MB position OFF)
The input function is used as an indication of the mains breaker position. The unit requires this feedback
when the breaker is opened or a position failure alarm occurs.

16. Emergency stop

The input will open the mains breaker in all plant modes. If the generator breaker(s) and the tie/mains breaker
is closed at the same time, the emergency stop will open the mains, tie and generator breaker(s) and shut
down the generator(s) immediately.
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@ The shutdown fail class must be selected.

24. Battery test
Activates the starter without starting the genset. If the battery is weak, the test will cause the battery voltage
to drop more than acceptably, and an alarm will occur.

25. Mains Okay
Disables the "mains OK delay" timer. The MB close sequence will begin when the input is activated.

26. GB close inhibit
When this input is activated, the generator breaker cannot close. Inhibit used for GB, where ext. PLC or other
equipment controls when load is on genset.

27. MB close inhibit
When this input is activated, the mains breaker cannot close.

28. Enable mode shift
The input activates the mode shift function, and the AGC will perform the AMF sequence in case of a mains
failure. When the input is configured, the setting in menu 7081 (mode shift ON/OFF) is disregarded.

29. Start enable
The input must be activated to be able to start the engine.

@ When the genset is started, the input can be removed.

30. Alternative start
This input is used to simulate an AMF failure and this way run a full AMF sequence without a mains failure
actually being present.

31. Switchboard error
The input will stop or block the genset depending on running status.

32. Total test
This input will be logged in the event log to indicate that a planned mains failure has been made.

33. GB spring loaded
The AGC will not send a close signal before this feedback is present.

34. MB spring loaded
The AGC will not send a close signal before this feedback is present.

35. D+ (digital running feedback)

This input is used as a running indication of the engine. When the input is activated, the start relay is deacti-
vated. Input for running feedback from charge generator +D terminal. (Runs when charger U > battery volt-
age).

36. Inhibit Ei alarms
When this input is active, it will inhibit all engine interface (option H5) alarms.

@ The input functions are set up with the PC utility software, please refer to "Help" in this.
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8.6 Wiring diagram

8.6.1 CAN bus wiring

The following diagrams show examples with three AGC units connected, for example one AGC 14x and two
generator AGC units.

AGC 14x Multi-line 2 Multi-line 2
CANbus interface A CANbus interface 1/A CANbus interface 1/A
H COM L H GND L H GND L
53 54 55 Al A2 A3 Al A2 A3

=2/ A=z

120 Q\_i?(Lb;#_ o _‘_J

AGC 14x Multi-line 2 Multi-line 2
CANbus interface B CANbus interface 2/B CANbus interface 2/B
H COM L H GND L H GND L
57 58 59 B1 B2 B3 Bl B2 B3

\ AN N /\ /\ A
\— \ 1 / \ !
I n— s ~—)
120 O _¥ L 2 */_ 120
AGC 14x Multi-line 2 Multi-line 2
CANbus interface A CANbus interface 2/B CANbus interface 1/A
H COM L H GND L H GND L
53 54 55 Bl B2 B3 Al A2 A3
\ . AN N /\ /\ A /
\| — - v — [
120 O ®

As you can see from the last example, it is possible to mix CAN bus interface 1 and 2 (or A and B).
For distances above 300 metres, we recommend to use a CAN to fibre converter.

Do not connect the cable shield to the GND/COM terminal of the AGC units.

CISIC)

For AGC 100, there are two CAN bus outputs, CAN A + B.
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8.7 Breaker feedbacks

8.7.1 Mains breaker (MB) feedback

The required feedback from the breaker depends on which type of breaker is used.

MB present: See "Additional functions" chapter about breaker feedback in this document
MB not present: Selected in the application configuration (USW).

When no MB is represented, the MB open and close relays together with the inputs for MB

open and close feedbacks will be configurable.

8.7.2 Tie breaker (TB)

The required feedback from the breaker depends on which type of breaker is used.

TB present: See "Additional functions" chapter about breaker feedback in this document.
TB not present: Selected in the application configuration (USW)

When no TB is represented, the TB open and close relays together with the inputs for TB open
and close feedbacks will be configurable.
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9. PID controller (AGC 110 only)
9.1 General purpose of PID regulators (AGC 110 only)

9.1.1 Introduction

The controller in the AGC 110 is a PID controller. It consists of a proportional regulator, an integral regulator
and a differential regulator. The PID regulators have been designed to be as close as possible to the PID reg-
ulators known from the AGC-4 and the AGC 200. However, the PID regulators in the AGC 110 do not have as
quick a response as the PID regulators found in the AGC-4 and AGC 200. It is therefore recommended that
the PID regulators in the AGC 110 are used in applications that in general have a slow closed loop only.

All three regulators are 100 % identical. Only parameters and M-Logic inputs/outputs are different. However,
note that only PID1 is able to run the engine in idle mode.

9.1.2 Principle drawing

The drawing below shows the basic principle of the PID controller.

P-part I-part VY
> A Output
(Kp) (T +é> g e
_| D-part

(Td)

Set point

1
PID(s) = Kp-(l+ﬁ+Td -sj

As illustrated in the drawing and the equation above, each regulator (P, | and D) gives an output which is
summarised to the total controller output.

The adjustable settings for the PID controllers in the AGC 110 unit are:

Kp: The gain for the proportional part.
Ti: The integral action time for the integral part.
Td: The differential action time for the differential part.

The function of each part is described in the following.

9.1.3 Proportional regulator
When the regulation deviation occurs, the proportional part will cause an immediate change of the output.
The size of the change depends on the gain Kp.

The diagram shows how the output of the P regulator depends on the Kp setting. The change of the output at
a given Kp setting will be doubled, if the regulation deviation doubles.
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Because of the characteristic above, it is recommended to use the full range of the output to avoid an unsta-
ble regulation. If the output range used is too small, a small regulation deviation will cause a rather big output

change. This is shown in the diagram below.

kp
A

ke

1% regulation

deviation

20 25

A 1 % regulation deviation occurs. With the Kp setting adjusted, the deviation causes the output to change
20 %. The table shows that the output of the AGC 110 changes relatively much if the maximum speed range

is low.
Max. speed range Output change Output change in % of max. speed range
50 % 20 % 20/50*100 % | 40
100 % 20 % 20/100*10 % | 20

Dynamic regulation area
The diagram below shows the dynamic regulation area at given values of Kp. The dynamic area will be small-
er if the Kp is adjusted to a higher value.
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Dynamic regulation band

Frequency
[Hz]

Output [%]

Integral regulator

The main function of the integral regulator is to eliminate offset. The integral action time Ti is defined as the
time the integral regulator uses to replicate the momentary change of the output caused by the proportional
regulator.

In the diagram below, the proportional regulator causes an immediate change of 10 %. The integral action
time is then measured when the output reaches 2 x 10 = 20 %.

Integral action time, Ti

As shown in the diagram, the output reaches 20 % twice as fast at a Ti setting of 10 s than with a setting of 20
s.

DEIF A/S Page 144 of 153



AGC 100 Designer's Reference Handbook PID controller (AGC 110 only)
4189340766 UK

The integrating function of the | regulator is increased if the integral action time is decreased. This means that
a lower setting of the integral action time Ti results in a faster regulation.

@ If the Ti is adjusted to 0 s, the | regulator is switched OFF.

@ The integral action time Ti must not be too low. This will make the regulation hunt, similar to a
too high proportional action factor Kp.

Differential regulator

The main purpose of the differential regulator (D regulator) is to stabilise the regulation, thus making it possi-
ble to set a higher gain and a lower integral action time Ti. This will make the overall regulation eliminate devi-
ations much faster.

In most cases, the differential regulator is not needed; however, in case of very precise regulation situations,
for example static synchronisation, it can be very useful.

D:Td-Kp-d—f

The output from the D regulator can be explained with the equation: d
D = Regulator output

Kp = Gain

de/dt = Slope of the deviation (how fast the deviation occurs)

This means that the D regulator output depends on the slope of the deviation, the Kp and the Td setting.

Example: In the following example, it is assumed that Kp = 1.

D-regulator
8
7
c 6
=
§ 5 Deviation 2
3
- 4
=
S
o 3
S D-output 2, Td=1s
O 2 Deviation T
1 D-output 2, Td=0.5 s
D-output 1, Td=0.5s
0 T T T T 1
0 0.5 1 15 2 25
Time [s]
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Deviation 1: A deviation with a slope of 1

Deviation 2: A deviation with a slope of 2.5 (2.5 times bigger than deviation 1

D output 1, Td=0.5 s: | Output from the D regulator when Td=0.5 s and the deviation is according to Devia-
tion 1.

D output 2, Td=0.5 s: | Output from the D regulator when Td=0.5 s and the deviation is according to Devia-
tion 2.

D output 2, Td=1s: Output from the D regulator when Td=1 s and the deviation is according to Devia-
tion 2.

The example shows that the bigger the deviation and the higher the Td setting is, the bigger is the output
from the D regulator. Since the D regulator is responding to the slope of the deviation, it also means that
when there is no change, the D output will be zero.

@ When commissioning, keep in mind that the Kp setting has influence on the D regulator output.
@ If the Td is adjusted to 0 s, the D regulator is switched OFF.

@ The differential action time Td must not be too high. This will make the regulation hunt similar

to a too high proportional action factor Kp

9.1.4 Relay control

When the relay outputs are used for control purposes, the regulation works like this:

Regulator
output
A
45Hz 50Hz 55Hz » Hz
Fix up signal Up pulse No reg. Down pulse Fix down signal
> L] - L]

The regulation with relays can be split up into five steps.
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# | Range Description | Comment
1 | Static range Fix up sig- The regulation is active, but the increase relay will be constantly activa-
nal ted because of the size of the regulation deviation.
2 | Dynamic Up pulse The regulation is active, and the increase relay will be pulsing in order to
range eliminate the regulation deviation.
3 | Deadband No reg. In this particular range, no regulation takes place. The regulation ac-
area cepts a predefined deadband area in order to increase the lifetime of the
relays.
4 | Dynamic Down pulse | The regulation is active, and the decrease relay will be pulsing in order
range to eliminate the regulation deviation.
5 | Static range Fix down The regulation is active, but the decrease relay will be constantly activa-
signal ted because of the size of the regulation deviation.

As the drawing indicates, the relays will be fixed ON if the regulation deviation is big, and they will be pulsing
if it is closer to the set point. In the dynamic range, the pulses get shorter and shorter when the regulation
deviation gets smaller. Just before the deadband area, the pulse is as short as it can get. This is the adjusted
time "PID1 ON time"/"PID2 ON time"/"PID3 ON time". The longest pulse will appear at the end of the dynamic
range (45 Hz in the example above).

Relay adjustments
The time settings for the regulation relays can be adjusted in the control setup. It is possible to adjust the
"period time" and the "ON time". They are shown in the drawing below.

Adjustment | Description Comment
Period time | Maximum relay time | The time between the beginnings of two subsequent relay pulses.
ON time Minimum relay time | The minimum length of the relay pulse. The relays will never be acti-

vated for a shorter time than the ON time.

As it is indicated in the drawing below, the length of the relay pulse will depend on the actual regulation devia-
tion. If the deviation is big, then the pulses will be long (or a continued signal). If the deviation is small, then
the pulses will be short.

Relay ON
A
PERIOD PERIOD PERIOD PERIOD PERIOD

- i i i Ll >

ON ON ON @

[ [ [

Pt [sec]
< HIGH <DEVIATION> LOW >
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Signal length
The signal length is calculated compared to the adjusted period time. In the drawing below, the effect of the
proportional regulator is indicated.

P regulator
100 4% 2%
80
g 1%
— 60
3
s
3
40
A
0.5 %
20
0 T T T T T
0 10 20 30 40 50 60
Kp

In this example, we have a 2 percent regulation deviation and an adjusted value of the Kp = 20. The calcula-
ted regulator value of the unit is 40 %. Now, the pulse length can be calculated with a period time = 2500 ms:

epeviation /100 * treriop

40/100 * 2500 =1000 ms

The length of the period time will never be shorter than the adjusted ON time.

9.1.5 Regulator modes

The PID regulators in the AGC 110 can function in three different modes. In the sections below, the three dif-
ferent modes will be explained. Note that all modes are controlled entirely from M-Logic. The M-Logic inter-
face for controlling the regulator modes is explained in the document "ML-2 application notes M-Logic".

Auto regulation mode

The auto regulation mode looks at the chosen input for the regulator and tries to regulate towards the chosen
reference set point. If the input was a temperature sensor, and the wanted temperature was 50 °C, the refer-
ence set point should be 50 °C. The regulator would then try to achieve and hold a temperature of 50 °C.

Manual regulation mode

When a regulator is in manual regulation mode, the regulator goes into a resting position. The chosen refer-
ence set point in the parameter list is no longer used. Instead the actual value is chosen as a reference set
point for the regulator. The reference set point is then manually changed through two M-Logic increase/
decrease commands. If an increase or decrease command is given to the regulator, it suddenly sees an error
(error = reference - actual value). The regulator then tries to diminish that error by increasing or decreasing
the output. It can be set by the parameter Man Err Scaling (Manual Error Scaling) how much the increase or
decrease pulse changes the error.
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Off regulation mode

If off regulation mode is selected, the regulator is not able to do anything. This mode is the default mode. If
this mode is chosen while manual or auto regulation mode is functioning, the output of the regulator will be
frozen and will stay like that after the off regulation mode is not used anymore.

The frozen output can be reset through the following three M-Logic commands:

e PID Reg set out to Offset
e PID Reg set out to Min
e PID Reg set out to Max

These commands are explained in the document "ML-2 application notes M-Logic".

9.1.6 Regulator inputs

It is possible to choose different kinds of inputs for the regulator. The input is scaled to a value between
-100 % and 100 %. In this way, the regulator is able to handle many different inputs. The value shown in the
display is always compared to the chosen reference value and is scaled in the same way as the input. In the
table below the different inputs are listed.
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Input type Notes

Multi-inputs | Binary mode: If the input is shown as ON in the display, the input for the regulator will be

6,7 and 8 100 %, otherwise 0 %.

4 to 20 mA: The input is always scaled in the range 4 mA to 20 mA. If a different range is
chosen in the 4 to 20 mA alarm parameters, the value shown in the display is scaled in rela-
tion to the chosen range.

RMI Fuel level/RMI Water temperature/RMI Oil pressure: The input is scaled in relation
to the selected curve for the selected RMI mode, either a predefined curve or the configura-
ble curve.

Pt1000 (multi-inputs 6 and 7 only): The input is scaled in the range -51 to 265 °C.

MPU input Here the input is scaled in relation to the nominal rpm range 100 to 4000 rpm.

(RPM meas-

urement)

EIC Speed PGN 61444, SPN 190 Engine Speed*

If the input telegram does not contain a valid value, the used input value will be the last
known valid value. The last valid value is zero if no valid values have been received since
power-up. The input from the EIC is being scaled in the rpm range 100 to 4000 rpm.

EIC Ambient [ PGN 65269, SPN 171 Ambient Air Temperature*

Air Tempera- | If the input telegram does not contain a valid value, the used input value will be the last

ture known valid value. The last valid value is zero if no valid values have been received since
power-up. The input from the EIC is being scaled in the temperature range -40 to 210 °C.

EIC Coolant | PGN 65262, SPN 110 Engine Coolant Temperature*

Temperature | If the input telegram does not contain a valid value, the used input value will be the last
known valid value. The last valid value is zero if no valid values have been received since
power-up. The input from the EIC is being scaled in the temperature range -40 to 210 °C.

EIC Oil Tem- [ PGN 65262, SPN 175 Engine Oil Temperature 1*

perature If the input telegram does not contain a valid value, the used input value will be the last

known valid value. The last valid value is zero if no valid values have been received since
power-up. The input from the EIC is being scaled in the temperature range -40 to 210 °C.

*The telegrams specified here are part of the J1939 standard. For communication protocols that do not use
J1939, consult the document "Option H5, H7 and H13 MTU MDEC, ADEC, J1939 CAN bus engine interface".

9.1.7 Regulator outputs

It is possible to choose three types of outputs for the regulator. If the same output is selected for two or more
regulators, the regulator with the lowest number will be the one with the highest priority. An example would be
for PID2 and PID3 to have the same output, PID2 would then be the one with the highest priority.

Relay control

If relay control is chosen as the output for a regulator, the regulator requires two unused relays. The relays
can be configured in the parameters 2830, 2870 and 2910 for the different regulators.

The relay regulation is controlled with a proportional gain, Kp, and a deadband. By selecting a higher Kp, the
regulator will be more aggressive. The deadband is like a deadzone. If the deadband is 5 % and the refer-
ence value is 50, the regulator will not do anything when the actual value is in the range of 47.5 to 52.5. A
deadband under 0.2 % is not recommended for use with relay regulation.
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Analogue control (IOM 220/230 box)

Analogue control can be selected by configuring the regulator type to IOM term. 7, 9, 12 or 14. Analogue reg-
ulation requires an IOM 220 or an IOM 230. To configure the IOM 2xx box, the CAN bus must use option H5,
Engine Interface Communication, and the IOM 220/230 interface or an engine interface must be chosen in
parameter 7561, Engine I/F.

The analogue regulation is controlled with a proportional gain, Kp, an integral action time, Ti, and a differential
action time, Td. If needed, a deadband can also be configured. Deadband is a percentage of the reference
value and the regulator will rest if the actual value is inside the deadband. If the deadband is set to zero, the
deadband is not used.

In manual regulation mode, the Kp and Ti values are used. If both values are zero, the Kp is equal to 1.00
and Ti is equal to 10.00 s. Td is always equal to zero.

An IOM 2xx communication error alarm can be found in parameter 7576. If no PID regulators are configured
to use an IOM 2xx box, the alarm will not be active.

The full-scale regulator output will correspond to the full-scale output selected on the IOM 2xx box. Possible
output types and terminals are listed in the table below.

Type/terminal IOMterm.7 | IOMterm.9 | IOM term. 12 IOM term. 14
IOM 220 +/-25 mA +/-25 mA Not available in IOM 220 Not available in IOM 220
0to 20 mA 0to 20 mA
+/-12V +/-12V
Oto10V Oto10V
IOM 230 +/-25 mA +/-25 mA +/-5V +/-5V
0 to 20 mA 0to 20 mA
+/-12 V +/-12V
Oto10V Oto10V

@ It is required that all equipment that is connected to the four terminals on the IOM 2xx box have
high impedance inputs.

EIC (EIC Speed TSC1 telegram)
EIC speed regulation uses the same parameters and setup as the analogue regulation. If no EIC speed is
chosen in any regulator, the EIC speed output (TSC1) on the CAN bus is just signalling the nominal rpm.

In this setting the regulator output is scaled in relation to the nominal rom range 100 to 4000 rpm. On the
Scania interface "Scania EMS" and "Scania EMS 2 S6", the output is limited to 3000 rpm, but the scaling is
still 100 to 4000 rpm. On all other engine interfaces the range is limited to 3275 rpm, the scaling is still the
same, 100 to 4000 rpm.

The regulator output is also limited by the nominal rpm set point. This has been done to make it possible to
use the overspeed alarm.

9.1.8 Minimum/Maximum/inverse

If the full range of the regulator output is not to be used, it is possible to limit the output by two parameters.
For PID1 these parameters are called 2802 PID1 Minimum and 2803 PID1 Maximum. Similar parameters can
be found for PID2 and PID3.
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If the range is limited by these parameters, note that the resolution of the limited scale is not
@ improved. The output resolution will remain unchanged and will only work inside the limited
range.

It is not possible for the regulator to output a value outside the limited range.

Terminal output

100%,
PID Maximum
PID Minimum
0% | » Regulator output
Cutput min Output max

Inverse functionality is used if the hardware is wired up in reverse or if for example an engine has to speed
up, to make a lower pressure of some kind. The functionality of the maximum-minimum range is still the same
when the inverse functionality is used.

The inverse functionality can only be found in M-Logic as an M-Logic command. For PID1 the command is
called PID1 Temporary Inverse. Similar commands exist for PID2 and PID3.

9.1.9 Idle run

If the AGC 110 is used to regulate an engine and it is desired to use idle run for the engine, PID1 can be
useful.

For the idle run to work, the closed loop must be set up, an MPU or a CAN bus between the governor and
CAN bus H5 EIC must be connected. Next, the idle run rpm must be set up in parameter 6173. Parameter
6173 is the running detection level, and idle run will use the running detection level + 20 % as the temporary
reference set point.

The M-Logic command, PID1 Idle Run Speed Control, must be set as long as the engine is in idle run. This
will cause the regulator (Auto regulation mode) to aim for the running detection level + 20 % as long as the
idle run mode is active. The M-Logic command is explained in the document "ML-2 application notes M-Log-

IC".
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10. Parameter list

10.1 Related parameters

The Designer’s Reference Handbook relates to the parameters 1000-1990, 2000-2790, 3000-3490,
4120-4990, 5000-5070, 6000-6990 and 7000-7970.

For further information, please see the separate parameter list, document number 4189340764.
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