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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 terminal against static discharges during the installation. Once the
unit is installed and connected, these precautions are no longer necessary.
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GCU 100 DRH 4189340798 UK General information

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, information about the PID controller, the procedure for parameter setup and reference to pa-
rameter 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 he needs in order to successfully
set up the parameters needed in his specific application.

Please make sure to read this document before starting to work with the Multi-line 2 unit and
the genset to be controlled. Failure to do this could result in human injury or damage to the
equipment.

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, e.g. detailed electrical drawings. In some cases, the electrician may use these in-
stallation 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 GCU 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 GCU 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 Generator control unit is a micro-processor based control unit containing all necessary functions for pro-
tection 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 Option and Variants

2.3.1 Variants

The GCU 100 family consists of different variants to cover applications in a cost-efficient way. The application
shown in the single line diagrams relates functionality to GCU 111/112/113 numbering

GCU 111 GCU 112 GCU 113

@ More detailed list of available variants is included in the data sheet. Please see www.deif.com
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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 please read the help file in the USW
editor.

To interface the GCU 100 from the PC, the option J9 is used. The option J9 is a USB to TTL interface be-
tween the PC and the GCU 100. The J9 is 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.

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.

DEIF A/S Page 8 of 87
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Functional descriptions

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 and features are listed in the table.

Main functions GCU 111 GCU 112 GCU 113
Operation modes

Blackout detection - - X
Island operation X X X
Engine control

Start/stop sequences X X X
Run and stop coil X X X
Engine protection

Overspeed X X X
Multi-functional alarm inputs (digital, 4-20 mA or RMI) X X X
Digital alarm inputs X X X
Breaker control

Generator breaker control - X X
Tie breaker control - - X
Communication

CANbus engine communication, J1939 X X X
Modbus communication, RS485 X X X
TTL interface to PC X X X
Additional Operator Panel, AOP-2 X X X
Display

Push-buttons for start and stop X X X
Push-buttons for breaker operations X X X
Status texts X X X
Alarm and Event LOG X X X
M-Logic

Simple logic configuration tool X X X
Selectable input events X X X
Selectable output commands X X X
Emulation software solution

Application test before installation X X X

DEIF A/S
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Functional descriptions

3.1.2 Protection (ANSI)

The following protection functions are included as standard functions in all versions.

Protection function ANSI Levels
Generator reverse power 32 2 steps
Generator overcurrent 50 2 steps
Fast overcurrent 51 2 steps
Generator overvoltage 59 2 steps
Generator undervoltage 27 2 steps
Generator overfrequency 81 2 steps
Generator underfrequency 81 2 steps
Busbar overvoltage 59B 2 steps
Busbar undervoltage 27B 2 steps
Busbar overfrequency 81B 2 steps
Busbar underfrequency 81B 2 steps
Generator overload 32 2 steps
Current unbalance 46

Voltage unbalance 60

Overexcitation 24

Loss of excitation 40

ANSI # as per IEEE Std. C37.2-1996 (R2001)

3.1.3 Display

e Push-Buttons for start and stop
e Push-buttons for breaker operations

e Status texts

3.1.4 M-Logic

e Simple logic configuration tool

e Selectable input events

e Selectable output commands

3.2 Terminal strip overview

3.2.1 Reference to Installation Instructions

stallation Instructions™, which is located on DEIF's homepage under documentation for GCU

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

100.

DEIF A/S
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3.3 Measurement systems

The GCU 100 is designed for measurement of voltages between 100 and 480V AC. For further reference, the
AC wiring diagrams are shown in the Installation Instructions.

In menu 9130, the measurement principle can be changed between three-phase, two-phase and single
phase.

ﬁ Configure the GCU 100 to match the correct measuring system. When in doubt, contact the
switchboard manufacturer for information about the required adjustment.

@ The GCU 100 has two sets of BB transformer settings, which can be enabled individually indi-
vidually in this measurement systems.

3.3.1 Single phase system

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

The following adjustments must be made to make the system ready for the single phase measuring (example
230V AC):

Setting | Adjustment Description Adjust to
value

9130 AC configurator Setup: 1 phase L1 -
6004 Norm. U1 Phase-neutral voltage of the generator 230V AC
6041 G primary U Primary voltage of the G voltage transformer (if installed) Unom X V3

6042 G secondary U Secondary voltage of the G voltage transformer (if installed) Unom x V3

6051 BB primary U1 Primary voltage of the BB voltage transformer (if installed) Unom x V3

6052 BB secondary U1 | Secondary voltage of the BB voltage transformer (if installed) Unom x V3

6053 BB Nominal U1 Phase-phase voltage of the busbar Unom X V3

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

The GCU 100 has two sets of BB transformer settings, which can be enabled individually in this
measurement system.

3.3.2 Two-phase system

This is a special application where two phases and neutral are connected to the GCU 100. The GCU 100
shows phases L1 and L3 in the display. The phase angle between L1 and L3 can be in the range of 100 to
200 degrees. Two-phase is possible between L1-L2 and L1-L3.

The following adjustments must be made to make the system ready for the two-phase measuring (example
240/120V AC):

DEIF A/S Page 11 of 87
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Setting | Adjustment Description Adjust to
value

9130 AC configuration Setup: 2 phase L1L2

6004 Norm. U1 Phase-neutral voltage of the generator 120V AC
6041 G primary U Primary voltage of the G voltage transformer (if installed) UNoM
6042 G secondary U Secondary voltage of the G voltage transformer (if installed) Unowm
6051 BB primary U1 Primary voltage of the BB voltage transformer (if installed) UNOM

6052 BB secondary U 1 | Secondary voltage of the BB voltage transformer (if installed) Unowm

6053 BB Nominal U 1 Phase-phase voltage of the busbar UNOM

@ The measurement U 1) 2 shows 240V AC. The voltage alarm set points refer to the nominal volt-
age 120V AC, and U 1 2 does not activate any alarm.

The GCU 100 has two sets of BB transformer settings, which can be enabled individually in this
measurement system.

3.3.3 Three-phase system
When the GCU 100 is delivered from the factory, the three-phase system is selected. When this principle is
used, all three phases must be connected to the GCU-100.

The following adjustments must be made to make the system ready for the three-phase measuring (example
400/230V AC):

Setting | Adjustment Description Adjust to
value

9130 AC configurator Setup: 3 phase L1L2L3

6004 Norm. U1 Phase-neutrak voltage of the generator 400V AC
6041 G primary U Primary voltage of the G voltage transformer (if installed) Unowm
6042 G secondary U Secondary voltage of the G voltage transformer (if installed) UNOoM
6051 BB primary U 1 Primary voltage of the BB voltage transformer (if installed) UNoMm

6052 BB secondary U 1 | Secondary voltage of the BB voltage transformer (if installed) UNOM

6053 BB Norminal U 1 Phase-phase voltage of the busbar UNnoMm

The GCU 100 has two sets of BB transformer settings, which can be enabled individually in this
measurement system.

3.4 Running modes and applications

3.4.1 Auto/remote mode
The functionality and application of auto/remote mode relates to current GCU variant.

DEIF A/S Page 12 of 87



GCU 100 DRH 4189340798 UK Functional descriptions

Application Island EDG
GCU 111 X -
GCU 112 X -
GCU 113 X X

More detailed explanation of available variants is included in the data sheet. Please see
www.deif.com

Island operation

The unit automatically starts the genset and closes the generator breaker at a digital start and close com-
mand. When the open and 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.

Emergency Genset operation (only applies to GCU 113)

The unit automatically starts the genset and switches to generator supply at a black-out after an adjustable
time delay. It is possible to adjust the unit to change to genset operation in two different ways.

1. The tie breaker will be opened at genset start-up.

2. The tie 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
tie breaker is open.

When the main busbar is restored, the unit will switch back to MBB supply and cool down and stop the gen-
set. The switching back to main busbar supply is done when the adjusted "MBB OK delay” has expired.

@ The change-over from generator to main busbar supply is done without synchronisation.

This functionality is only valid in Auto and Test mode. If test mode is active this will be overruled by any of
below situations.

Genset mode Running mode
Auto/remote Test Manual/local
Blackout detection X X -

3.4.2 Manual/local mode (only applies to GCU 113)

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

An external signal may be given in three ways:

1. Stop and manual push-buttons on the display are used
2. Digital inputs are used
3. Modbus command at service port or RS 485
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3.4.3 Manual/local mode (GCU 111 and GCU 112)

The unit can be operated in manual/local mode (hand). Manual/local means that the unit will not initiate any
sequences automatically, as is the case with the auto/remote mode. It will only initiate sequences activated
by operator on the display unit.

The following sequences can be activated in manual mode:

Com- Description Comment
mand
Start The start sequence is initiated and continues until the gen- First start: include preheat
set starts or the maximum number of start attempts has Second start: cancel preheat
been reached. Applies to: GCU 111, 112 and
113
Stop The genset will be stopped. After disappearance of the run- | The cooling down time is can-
ning signal, the stop sequence will continue to be active in celled if the stop button is acti-
the “extended stop time" period. The genset is stopped with | vated twice.
cooling down time. Applies to GCU 111, 112 and
113
Close GB | The unit will close the generator breaker if the busbar break- | Applies to GCU 112 and 113
er is open
Open GB | The unit will open the generator breaker instantly Applies to GCU 112 and 113
Close TB | The unit will close the busbar breaker if the generator break- | Applies to: GCU 113
er is open
Open TB | The unit opens the busbar breaker instantly. Applies to: GCU 113

3.4.4 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.

Test parameters | Description

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

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

If the timer is set to 0.0 min., the test sequence will be infinite. The test will be cancelled by
pushing TEST again.

®
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3.4.5 Simple test

GCU 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.

3.4.6 Full test (only applies to GCU 113)

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

During the test it is possible to open and close the generator breaker and the busbar breaker in
manual mode.

3.5 Single-line diagrams

3.5.1 Application illustration

In the following, the various applications are illustrated in single-line diagrams.
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3.5.2 Emergency Genset (GCU 113)
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3.5.3 Island operation (GCU 111 and GCU 112)

' [oeoom

3] %]%]x]

3.6 Flowcharts

3.6.1 Flowcharts

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

TB open sequence

GB open sequence

Stop sequence

Start sequence

TB close sequence

GB close sequence

Island operation

Emergency genset sequence
Test sequence

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

DEIF A/S Page 17 of 87



GCU 100 DRH 4189340798 UK Functional descriptions

3.6.2 TB open sequence

START

NO

i

TB close

Yes
\ 4

Open TB

I
Yes

TB open NO->» Al T,[?
open fail _‘

*4

Yes

End
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START
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NO

GB close
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Yes
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Open GB

|
Yes
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open fail _‘

*

Yes

End
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3.6.4 Stop sequence

(/ Start

<«—No

A 4
Stop
nditions
No

Yes

v

Yes

v

*No—» Stop Coil

Yes
v v

Deactivate Activate
RUN coil “stop”’ relay

L
Y

Y

Il No—»| Alarm
toppe
I

i
L)

Yes

|

End
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3.6.5 Start sequence

Start prepare
timer

timeout

No Yes
v
STOP relay
OFF

Yes

ax star
atempt

Yes
v

Start failure
alarm

A 4

Running

No—»|

Alarm
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3.6.6 TB close sequence

GB open

No—» .
failure

Busbar
failure

Busbar OK No

Yes

v

TB close
nfailure

Close TB No

Y
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3.6.7 GB close sequence

(/ Start '

«—
No
4
GB open
«—
Yes No
tart seq
OK
«—
Yes No
o |
Yes
TB open No B open No TB.open
equence failure
Yeé Yes
Busbar OK No > Bu.sbar
failure
Yes
Close GB No > GB <.:Iose >
nfailure
Yes
(/ End
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3.6.8 Emergency Genset sequence

14
Busbar

failure
Yes

ail dela
timer

Yes

v

Open TB

Y

Start
sequence

GB close
sequence

—
No

v
Busbar OK

Yes

v

TB close e

sequense

Time out > —> End
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3.6.9 Test sequence

f/ Start 7

A,

Select test
mode

A 4

h 4

Simple test Full test

\ 4

v

Start Start
sequence sequence

A,

A 4

Test timer
imer ru
out

. Open TB Close GB
Test timer > g
sequence sequence

Yes

v

Stop
sequence

A 4

Return to running
mode menu 7043
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3.7 Sequences

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

In manual, the selected sequence is the only sequence initiated (e.g. press the START push-button: the en-
gine will start, but not close the breaker).

The following sequences will be illustrated below:
e START sequence

e STOP sequence

e Breaker sequences

We recommend not using small relays for stop coil output. If small relays are used, a resistor
must be mounted across the relay coil to prevent undesirable closing of the relay. This is
caused by the wirebreak function.
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3.7.2 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).

Start prepare

—

Start sequence:

Normal start prepare

|
|
|
| —
Crank (starter) ' forr ) torr |_
| e -t |
T T T
| | | |
| | | |
| | | |
| T | T f T
Run coil | | | | | |
I I | L __L____
| | | [ |
| | 1sec. | |
| T | |
| |
_ | r [
Stop coil | | |
} ! "
| | |
| | |
| | |
| | t
Running feedback | | |
I I L __
| | |
| | |
| | |
| | |
1st start attempt 2nd start attempt 3rd start attempt
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Start sequence:
Extended start prepare

|
|
1T ===
Start prepare J |
|
|
|
|
|
|
|
|
|
|
|
|
|

Crank (starter) <« 19FF <« loFF
1 I 1 I
| | |
| | |
| | |
| | E— '
Run coil : | | I |
- . b=
! I 1 sec. I '
I e | |
[ T [ [
| -l
Stop coil | | |
| | |
| |
| | |
[ [ [
| | |
| | 1
Running feedback | | |
I I T
| | |
| | |
| | |
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).

3.7.3 Start sequence conditions

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

e RMI 6 (oil pressure)

e RMI 7 (water temperature)

e RMI 8 (fuel level)

This means that if e.g. the oil pressure is not primed to the sufficient value, then the crank relay will not en-
gage 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 setpoint 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 | | | |
(3 start attempts) 1 2 3

Stop relay

Crank relay

Run coil

Running feedback

RMI
measurement OK

RMI value

Cranking starts

3.7.4 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.

Feedback type

Digital input
MPU input
EIC
Multi-input 6
Multi-input 7
Multi-input 8

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.
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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.

The sequence is shown in the diagram below.

Running feedback failure

Primary running
feedback

Secondary running
feedback

1sec

Start relay (crank)

talam

Alarm

-

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

Event Comment

Stop signal

Start failure

Remove starter feedback Tacho setpoint.

Running feedback Digital input.

Running feedback Tacho setpoint.

Running feedback W terminal

Running feedback Frequency measurement above 32 Hz.
The frequency measurement requires a voltage measurement of 30% of
UNowm-

The running detection based on the frequency measurement can replace the
running feedback based on tacho or digital input or engine communication.

Running feedback Oil pressure setpoint (menu 6175).

Running feedback EIC (engine communication).

Emergency stop

Alarm Alarms with shutdown" or "trip and stop" fail class.

Stop push-button on display | Manual mode.

Modbus stop command Manual mode.

Digital stop input Manual mode.

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

Setpoints 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, e.g. digital input, 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, e.g. prelubrication 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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3.7.5 Stop sequence

The drawings illustrate the stop sequence.

Stop sequence
Run coil

Cooling down time <« lcool
- Ll

Run caoil

Running feedback

|
Sequence initiated

Stop sequence
Stop coil

Cooling down time <« tcool
- Ll

* tS[O

Stop coil N
i

Running feedback

|
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 down | Stop | Comment

Auto mode stop X X

Trip and stop alarm X X

Stop button on display | (X) X Manual stop. Cooling down is interrupted if the stop but-
ton is activated twice.

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

Black-out detection Auto mode

Start button is pressed Manuel mode: engine will run in idle speed
Digital start input Auto mode

GB close button is pressed Manual mode

Setpoints 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 setpoint
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 setpoint in menu 6214.

If, for some reason, the engine cannot get the temperature below the temperature setpoint 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.

@ If the cooling-down temperature is set to 0 deg., the cooling-down sequence will be entirely
controlled by the timer.
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3.7.6 Breaker sequences
The breaker sequences will be activated depending on the selected mode:

Mode Variant Breaker control

Auto GCU 113 Controlled by the unit

Manual GCU 113 Push-button, digitagl input, Modbus, M-Logic
Remote GCU 111, GCU 112 Remote-controlled by digital input, Modbus, M-Logic
Local GCU 111, GCU 112 Locally controlled by means of the display

Before closing the breakers, it must be checked that the voltage and frequency are OK.

Setpoints related to TB control

7080 TB control

TB close delay The time from GB OFF to TB ON

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

Breaker type Signal description for breaker

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

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

3.7.7 Blackout sequences
The functionality Blackout detection and handling are controlled by the following parameters (7100 blackout)

Fail delay (tFD) Timer to delay blackout detection and activation of blackout sequence on MBB.

OK delay (tFOD) | Timer to delay OK status on MBB after initiated blackout sequence.

U< Voltage limit for blackout detection (% of nominal voltage)

Initiation of blackout sequence and time to restore MBB are influenced by the following timers.

GB close delay (tGBC) Timer for delay GB close
TB close delay (tTBC) Timer for delay TB close
Hz/V OK (tFO) Generator frequency and voltage OK

Handling and timers initiated in blackout sequence can be seen in example 1 start engine and open TB and in
example 2 start engine:
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Example 1:
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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
TB open

TB ON, direct closing Busbar frequency/voltage OK
GB open

GB OFF, direct opening TB open

TB OFF, direct opening

Alarms with fail classes:
Shut down or Trip TB alarms

DEIF A/S
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4. Display and menu structure
4.1 Password and parameter acccess

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 "-P> 1" (Channel 1000)
Setpoint :
5%
Timer : 10 sec
i I 100

Fail class : LTrip GB -
Cutput A [Not used b
Output B [NUT used -
Password level : customer -

cusiomer "

service I
| Enable master

ona Time elapsed : 0 sec (0 %)
0sec 10 sec
Auto acknowledge

Inhibits -
(k) [ wie | [ ok ][ cancel ]

The password level can also be changed from the parameter view in the column "Level".
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Enabled HighAlarm Level FailClazs
Mot used O
i e Mark as favorite
Not used [ Clear favorite
Mot used customer Change access level »
Mot used| [] service ustomer Trip GB
Not used | [] master ustomer Trip GB
Not used| [] customer Shutdown
Mot used| [] customer Warning

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

B-lEd®-% 32 KO 22
Fhasic p
i

Senice

master rotection | [] Breaker | [] regu

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 GCU 100.
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5. Engine communication
5.1 Reference to engine communication manual

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

@ Information about engine communication can be found in the "Engine communication™ man-
ual, which is located on DEIF's homepage under documentation for GCU 100.
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6. Additional
6.1 Alarm inhib

functions
it

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.

£} Pararneter "-P> 1" {Channel 1000)

Setpoint :

Timer :

Fall class ; Trip GB
Output A | Nt uised
Output B | ot used
Password level : -'tu!.!nﬂ'ﬁ
o | Enable

Auto acknowiedge
Inhibits -

[{rbabit 1
Imhabsit 2
. Inhibst 3
o8 0On
&8 OFF
Hun slatus
Mot run status
Generator voltage > 30%
Generator voltage < 0%
TE On
B Off

£%
10 sec
-
-
=)
-
Actual value : 0%
Time elapsed : 0 sec (0 %)
0 sec 10 sec
Cancel

an | hoee | ok | cancel |

e
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Selections for alarm inhibit:

Function Description

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

Inhibit 3

GB ON Generator breaker is closed

GB OFF 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

TB ON

Tie breaker is closed

TB OFF

Tie breaker is open

@ 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:

DEIF A/S
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) Parameter “-P»

200

Timer :
0.1

Fail class :
Dwriprt A&
Dutput B

Password level :

| Enable
High Als i

Iverss proportional

] Auto scknowiesdge
Inhibits.. -

1% (Charirel 1000) |me3m]
5% =
1 0
: 10 sec
[ 100
[Trece )
| Mot used -
|Molused x
|¢=.|-s=lb|'h¢f v]

Actual value : 0%
Time elapsed : 0 sec (0 %)

0 s 10 s

1| Emibit 1
(7] it 2
] tnhibet 3
| GB On
GB Off

| R status

Cancel

Bt nstatis |
| Generator voltsge > 30%
Generator voltage < 30%

| T8 On
| T8 Off

ul|m||m||c;m]

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.

6.1.1 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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Run. feedback

Alarms active

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

6.2 Battery test

6.2.1 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 busbar failure occurs during the battery test sequence, the test will automatically be interrupted, and the
automatic busbar 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 setpoint.

teaT TEST teaT TEST

Aam pb—-———————— — —— Y e ———— =

u BATTERY

A

Cancel test

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 setpoint.

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, e.g. 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:
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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

6.2.2 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:
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@ If AUTO mode is selected, the busbar failure sequence will be initiated if a busbar failure oc-
curs during the battery test.

6.2.3 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, e.g. 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.

6.3 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 and TB.

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 setpoint for the GB and TB control for breakers with no feedback indicating that the spring is loa-
ded. After the breaker has been opened it will not be allowed to close again before the delay has expired. The
setpoints are found in menus 6230 and 7080.

2. Digital input

Two configurable inputs to be used for feedbacks from the breakers: One for GB spring loaded and one for
TB spring loaded. After the breaker has been opened it will not be allowed to close again before the config-
ured 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.

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, then the GCU can take this delay into ac-
count. This can be controlled through timers in the GCU or through digital feedbacks from the breaker, de-
pending on the breaker type.

6.3.1 Principle
The diagram shows an example where a single GCU in island mode is controlled by the AUTO start/stop in-
put.
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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, e.g. by the operator through a switch in the switchboard.
However, the GCU 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 GCU issues the close
signal.

GB closed

GB open

Auto Start/stop ON

Auto Start/stop OFF

Pt [sec]

Spring load time|

- -

6.4 Breaker types and feedback

6.4.1 Breaker types
There are five possible selections for the setting of breaker type for both busbar breaker and generator break-
er. The breaker type is selected in the application configuration 6230.

Continuous NE and Continuous ND

This type of signal is most often used combined with a contactor. When using this type of signal, the GCU will
only use the close breaker(e.g. 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 continuous ND is a
normally deenergised signal.

Pulse

This type of signal is most often used combined with circuit breaker. With the setting pulse, the GCU will use
the close command(e.g. GB On) and the open command relay (e.g. 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.

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 GCU will need to use both a close command(e.g. GB On) and a open
command relay(e.g. GB Off). The close breaker relay will close for a short time for the compact 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 auto-
matically before next closing.
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@ 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 TB 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.

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

6.5 Busbar voltage unbalance detection

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

6.6 Buzzer

6.6.1 Buzzer

The GCU 100 has a built-in buzzer. The buzzer is configured in M-Logic. This means that if the buzzer is
going to be used as a horn annunciator, the input must be set to "Horn" and the output must be set to "Buz-
zer". 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.

6.7 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
counter.

Counting when the running feedback
is present.

6102 Running time

Offset adjustment of the total running thou-
sand hours counter.

Counting when the running feedback
is present.

6103 GB opera-
tions

Offset adjustment of the number of genera-
tor breaker operations.

Counting at each GB close command.

6104 TB opera-
tions

Offset adjustment of the number of busbar
breaker operations.

Counting at each TB close command.

6105 kWh reset

Resets the kWh counter.

Automatically resets to OFF after the
reset. The reset function cannot be
left active.

6106 Start at-
tempts

Offset adjustment of the number of start at-
tempts.

Counting at each start attempt.

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

ware.

6.8 Differential measurement

6.8.1 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 e.g. fuel filter check, the timer will be activated if the setpoint between PA (ana-

logue A) and PB (analogue B) is exceeded. If the differential value drops below the setpoint value before the
timer runs out, then the timer will be stopped and reset.

A

av)
@

Before filter

Differential  Differential

A P:PA'PB{

o
>

limit Alarm
" \
T —
I
After filter
>
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. The
sensors are selected from the input list as shown below, the list also contains various EIC measurements.
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@ Pararmeter "Delta anal InpA" (Channel 4601)
Setpoint :

Multi input &

Mutti input 7

Password le Mutti input 2
Ext Ana. In 1

Ext Ana.In2

Enable Ext Ana. In 3
Ext Ana. In &

High Alarm Ext Ana. In &

1

(| »

Inverse propormemor

Auto acknowledge

D [ Write ][

][ Cancel ]

The relevant alarm setpoint is chosen in parameters 4610-4660 and 4680-4730

[x]

Setpoint :

-599,9 [

Timer: 5 sec

999.9

299

Fail class : IWaming

Output A I Mot used

Output B [Not used

Password level : [customer

[]Enable

[¥] High Alarm
Inverse proportional

[] Auto acknowledge
Inhibits._.. -

Write

Ok ]’ Cancel ]

Each alarm can be configured in two alarm levels for each differential measurement between the analogue
inputs A and B as follows. The configurations are done in menus 4610-4660 and 4680-4730.
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iA.in 4601|Delta anal InpA 1482 4
(Ain 4602 |Delta anal InpB 1483 4
Ain ' 4603|Delta ana2 InpA ' 1484 4|
Ain ' 4604|Delta ana2 InpB ' 1485 4|
Ain ' 4605|Delta ana3 InpA ' 1486/ 4|
Ain ' 4606 |Detta ana3 InpB ' 1487 | 4|
Ain ' 4610|Delta anal 1 ' 1488 1|
Ain ' 4620|Delta ana1 2 ' 1489| 1|
Ain . 4630 Delta ana2 1 1480 1
Ain . 4640 Delta ana2 2 1491 1
Ain ' 4650|Delta ana3 1 ' 1492| 1|
Ain ' 4660|Delta ana3 2 1493 1|

6.9 Digital busbar breaker control

The unit will normally execute the automatic busbar 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
busbar return sequence. This input is the "Main supply on MBB" input. The purpose of this function is to let an
external device or an operator control the busbar return sequence. The external device can e.g. 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 busbar return sequence. The load will continue on generator supply if the input is not activated.

The busbar OK delay is not used at all when the "Main supply on MBB" input is configured.
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6.10 Digital inputs

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

Input function Auto Test Man | Configurable Input type
1 Shutdown override X X X Configurable Constant
2 Remote start X X* Configurable Pulse
3 Remote stop X X* Configurable Pulse
4 Remote GB ON X Configurable Pulse
5 Remote GB OFF X Configurable Pulse
6 Remote TB ON X Configurable Pulse
7 Remote TB OFF X Configurable Pulse
8 Remote start and close X Configurable Pulse
9 Remote open and stop X Configurable Pulse
10 | Remote alarm acknowledge X X X Configurable Constant
11 | Remote start X Configurable Pulse
12 | Manual mode X Configurable Pulse
13 | Auto mode X X Configurable Pulse
14 | Battery test X Configurable Pulse
15 | Total test X X X Configurable Constant
16 | GB close inhibit X X Configurable Constant
17 | TB close inhibit X X X Configurable Constant
18 | Low speed X X Configurable Constant
19 | Digital running detection X X X Configurable Constant
20 | Startenable X X X Configurable Constant
21 | GB spring loaded X X X Configurable Constant
22 | TB spring loaded X X X Configurable Constant
23 | GB position ON X X X Configurable Constant
24 | GB position OFF X X X Configurable Constant
25 | TB position ON X X X Configurable Constant
26 | TB position OFF X X X Configurable Constant
27 | Alternative start X X X Configurable Constant
28 | D+ (digital running feedback) X X X Configurable Constant
29 | Inhibit Engine alarms X X X Configurable Constant
30 | Main supply on MBB X Configurable Constant

* Only Availible on GCU113
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6.10.1 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 three by default, but it can be configured in 6190 Start. Also a special cool down
timer is used in the stop sequence after an activation of this input.

2. Remote start
This input initiates the start sequence of the genset when manual mode is selected.

3. 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.

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

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

6. Remote TB ON
The busbar breaker ON sequence will be initiated.

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

8. Remote start and close
This input initiates the sequence start engine and close the generator breaker

9. Remote open and stop
This input initiates the sequence open the generator breaker and stop engine,

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

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

12. Manual mode
Changes the present running mode to manual.

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

14. 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.

15. Total test
This input will be logged in the event log to indicate that a planned busbar failure has been made.
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16. 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.

17. TB close inhibit
When this input is activated, then the busbar breaker cannot close.

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

19. 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.

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

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

22. TB spring loaded
The GCU will not send a close signal before this feedback is present.

23. 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.

24. 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.

25. Busbar breaker closed feedback (TB position ON)
The input function is used as an indication of the busbar tie breaker position. The unit requires this feedback
when the breaker is closed or a position failure alarm occurs.

26. Busbar breaker open feedback (TB position OFF)
The input function is used as an indication of the busbar tie breaker position. The unit requires this feedback
when the breaker is opened or a position failure alarm occurs.

27. Alternative start
This input is used to simulate an busbar failure and this way run a full emergency generator sequence without
a busbar failure actually being present.

28. 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).

29. Inhibit Engine alarms
When this input is active, it will inhibit all engine interface alarms.

30. MBB supply on
Input indicate external feedback for voltage and frequency ok on busbar.
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6.11 Engine heater

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 setpoints adjusted in menu 6320 are:

Setpoint: This setpoint +/- the hysteresis is the start and stop points for the engine heater.
Output A: The relay output for the engine heater.

Type: Multi-input to be used for temperature measurement.

Hysteresis:  This decides how big a deviation from the setpoint is needed to activate/deactivate the engine
heater.

Enable: Enables the engine heater function.

Principle diagram:

Engine heater
relay ==

Startattempt | mm @

|
|
T
|
DG running [ —— |
|
|
|

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

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

6.12 Fail class

6.12.1 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.
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Seven different fail classes can be used. The tables below illustrate the action of each fail class when the
engine is running or stopped.

6.12.2 Engine running

Fail class | Action | Alarm horn | Alarm dis- | Trip of gen. | Trip of bus- Cooling- Stop
relay play breaker bar breaker down genset
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 TB X X

7 Trip TB/GB 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 TB/GB" will only trip the generator breaker if there is no mains breaker

present.

6.12.3 Engine stopped

Fail class | Action Block engine start Block TB 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 TB X

7 Trip TB/GB 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.
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6.12.4 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.

Letpoind :
£%
Timer : 10 sec
Fail class : Trp GB -
Ouiput A ot sl -
Dutput B ok usad -
PFassword lewnel & U CeTeET -
2] Enatls Actual value 10 %
Time elapsed @ 0 sec (0 %)
0 sec 10 sec
Auln Boinewiesss
nhitss. *
Wirda l QK Cancel

&) Parameter "-P> 17 {Chanmel 1000) & |1

6.13 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 predefined levels. The start and stop limits are detected from one of the three multi-inputs.

Setpoints available in menu 6550:

Pump start Start level.

Pump stop Stop level.

Timer: If the fuel level has not increased by 2% within this delay, a Fuel fill alarm will be raised.
Output A (OA): The relay to be used for control of the fuel pump. The selected relay activates below

the start limit and deactivates above the stop level.
Type: The multi-input to be used for the fuel level sensor.

Fail class: The fail class of the Fuel fill alarm.

@ 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 below drawing 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

6.13.1 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 2% within the fuel fill check timer set in menu
6553. If the fuel level does not increase by 2% within the adjusted delay time, then the fuel pump relay deacti-
vates and a Fuel fill alarm occurs.

A level, 2%

A level, 2%

< tFill check »
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@ The level of increase is fixed at 2% and cannot be changed.

6.14 GSM communication

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

1. Sending SMS alarm messages to up to 5 different mobile phones. The messages will be clear text, repre-
senting the alarm in question (e.g. “Overspeed”) and an ID. The ID represents the total numbers of sent
SMS.

2. Communicate with the PC utility software.

Connection

SMS alarm

message Mobile

phone

Modern EEE

RS232
connection

PC with
utility software

Comm.
converter

)

DEIF k
D h Telephone line
/

Service port

The connection is based on an RS232 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 RS232. 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.
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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.

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.

@ setings =  seinge =
Communication [Communication
General General e
Modem Modem
Trending Trending e port ® Serial port TCRP
Maintainance o modem found Cenfiguration Maintainance ——
Firmware Firmware Communication port: |COM4 (Not present v
Time Synchronization Time Synchronization <
Logo printouts Telephone number Logo printouts Device modbus ID: 1 —
Nofification sound Hotification sound
Scan ports ‘ [ Advanced seifings. ]
Dial timeout (sec.) @
Advanced
Max attempts. 3
Poling delay [ms] 0
Read timeout (defautt 1000} [ms) 1000 =
Virie timeout (defaut 1000) [ms] 1000 =
Modbus data layout
RTU

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

File Cun
-2 BB EHRNE S L

@ 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, then the SIM card must support data transfer.
Contact your GSM provider for details.
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PC utility software communication safety

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

6.15 Idle running

6.15.1 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.

6.15.2 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.

@ 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.

6.15.3 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.
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6.15.4 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.

6.15.5 Running signal

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

6.15.6 Idle speed flowcharts

The flowcharts illustrate the starting and stopping of the genset by use of the input "low speed".
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6.15.7 Start
Start the

Genset
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Yes ON
A
Timer
No expired
l Yes >
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Genset
Genset running at
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running at
idle speed
End
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6.15.8 Stop

Genset stop
sequence

owspeed dle time
ON on
Yes

Yes
v
Genset
running idle
speed

L]

No——

Genset stop
sequence

6.16 Information and status texts

Information and status texts are displayed to ease operation and indicate the actual status of the unit/engine.

@ Description of information and status texts can be found in the GCU operator's manual which
is available at www.deif.com.

6.17 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.
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The drawing below illustrates a digital input used as an alarm input.

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.

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

Function Description

Alarm relay | The relay is energised until the alarm occurs. From here, the relay stays deactivated until the

NE alarm is acknowledged and gone. The relay will, based on the alarm, send out a signal, or
not, depending on its physical setup (normally open or normally closed).

Limitrelay | The relay will activate at the limit setpoint. No alarm will appear when both outputs (OA/OB)
of the alarm are adjusted to the limit relay. After the condition activating this relay has re-
turned to normal, the relay will deactivate when the "OFF delay" has expired. The OFF delay
is adjustable.

Hornrelay | The output activates on all alarms. For a detailed description, please refer to the chapter
"Horn output”.

Siren relay | The output activates on all alarms, like "Horn output”. If the relay is ON, and another alarm is
active, a short-time reset will be activated.

Alarm relay | The relay is deenergised until the alarm occurs. From here, the relay stays activated until the

ND alarm is acknowledged and gone. The relay will, based on the alarm, send out a signal, or
not, depending on its physical setup (normally open or normally closed).

Common The output activates all alarms, like "Horn output" If the relay is ON, and another alarm is

alarm active, a short-time reset will be activated. The common alarm output will be activated as

long as there is an active alarm - also if the alarm is acknowledged.

Mo. of alarms '

Horn

Siren

Commaon Alarm

1st 2nd s 3rd _
Alarm Alarm sec Alarm  Time out

I

I N
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The 1st alarm activates the relay chosen for the horn, siren or common alarm. The 2nd will deactivate the
relay and subsequently activate again to tell that another alarm has occured, but only on the siren and the
common alarm. The horn alarm will keep the relay activated from the 1st alarm, and until the timer in parame-
ter 6130 runs out. Then the relay is deactivated.

The next alarms will in the same way always on the common alarm de- and activate the relay. On the siren,
the time from the 2nd alarm to the next has to be more than 5 seconds; otherwise the relay will stay activated.
When the timer runs out (parameter 6130), the siren deactivates the relay, but if a common alarm is chosen,
it stays activated until the alarm is acknowledged and gone.

6.19 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.

6.20 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.

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
www.deif.com.
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.

6.21 Multi-inputs

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

RMI oil

RMI water

RMI fuel

Digital

abrwbdh-=
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@ The function of the multi-inputs can only be configured in the PC utility software.

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.

Input type Multi-input 6 Multi-input 7 Multi-input 8
4-20 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

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

6.21.1 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.

6.21.2 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:
RMI water:
RMI fuel:

Oil pressure
Cooling water temperature

Fuel level sensor

For each type of RMI, it is possible to select between different characteristics including a configurable one.
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6.21.3 RMI oil
This RMI input is used for measuring the lubricating oil pressure.
RMI sensor type

Pressure Type 1 Type 2 Type 3
Bar psi Q Q Q
0 0 10.0 10.0
0.5 7 27.2
1.0 15 44.9 313
1.5 22 62.9
2.0 29 81.0 51.5
25 36 99.2
3.0 44 117.1 71.0
3.5 51 134.7
4.0 58 151.9 89.6
45 65 168.3
5.0 73 184.0 107.3
6.0 87 124.3
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 0-2500 Q. The resistance as
well as the pressure can be adjusted.

If the RMI input is used as a level switch, then be aware that no voltage must be connected to
@ the input. If any voltage is applied to the RMI inputs, it will be damaged. Please refer to the Ap-
plication Notes for further wiring information.
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6.21.4 RMI water

This RMI input is used for measuring the cooling water temperature.

RMI sensor
type
Temperature Type 1 Type 2 Type 3 Type 4
°C °F Q Q Q Q
40 104 2915 480.7 69.3
50 122 197.3 3236
60 140 134.0 222.5 36.0
70 158 97.1 157.1
80 176 70.1 113.2 19.8
90 194 51.2 83.2
100 212 38.5 62.4 11.7
110 230 291 47.6
120 248 22.4 36.8 7.4
130 266 28.9
140 284 22.8
150 302 18.2

@ The configurable type is configurable with eight points in the range 0-2500 Q. The temperature

as well as the resistance can be adjusted.

the input. If any voltage is applied to the RMI inputs, it will be damaged. Please refer to the Ap-

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

plication Notes for further wiring information.

6.21.5 RMI fuel

This RMI input is used for the fuel level sensor.

RMI sensor type

Type 1
Value Resistance
0% 78.8 Q
100% 1.6 Q
RMI sensor type
Type 2
Value Resistance
0% 3Q
100% 180 Q
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If the RMI input is used as a level switch, then be aware that no voltage must be connected to
the input. If any voltage is applied to the RMI inputs, it will be damaged. Please refer to the Ap-

plication Notes for further wiring information.

RMI sensor type

Value

Type configurable

%

Resistance

0

10

20

30

40

50

60

70

80

90

100

@ The configurable type is configurable with eight points in the range 0-2500 Q. The value as well
as the resistance can be adjusted.
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6.21.6 lllustration of configurable inputs

Resistance
Q)

Ammmmmmqmemmmegemmmmepemmmmepemm—mepe—————————

R bbbttt Birhieibd Siebietind Setedetinted ettt sl

PR PR SR R .

B inialnibd etebieblnl ety

R PR P

(bar, °C or %)

Setpoint 8 -4------

Setpoint 7 -4------

Setpoint 6 -4------

Setpoint5 -{------

Setpoint4  -4-----

Setpoint 3 -{------
Setpoint 2

Setpoint 1 -{---_5

Setpoints

6.21.7 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:

'f) Pararmneter "VDO 1 Inp. Setp. 1" (Channel 10470)

Setpoint :

10 ohm

| customer

Password level :

Enable

High Alarm

rtional

opo

Inverse pr

owledge

Auto acknow

]| Cancel |

oK

|

Write
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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.

6.21.8 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 fane in the USW. The ex-
ample 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, e.g.

0-5 bar:

lZ) Parameter "4-20mA 61" (Channel 4120)
Setpoint :

(=)

v

10 mA
4 D 3
Timer: 120 sec
0 A 999
Fail class : lWarning v‘
Output A [Not used ~|
Output B INm used v‘
Password level : Icustumer v‘
[ Enable Actual value : 0 mA
High Alarm
[T Inverse propertienal Time elapsed : 0 sec (0 %)
0 120
[7] Auto acknowledge see see
Inhibits... -
D [ Write I [ ] I Cancel
4. Adjust the input as required, e.g. 0-5 bar:
(#) Parameter "4-20mA 61" (Channel 4120) =]

Setpoint:

1mA

Timer : 120 sec

The display will then show 0 at 4 mA.

999
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5. If needed, it is possible to scale the input to fit the sensor (Parameter 11010).

l&) Parameter "Analog unit input 8" (Channel 11010} @
Setpoint :

[ma 11100 -]

ma 141 -
mA 1/10
Password le T
psi 1M
pai 1110
Enable psi 1/100
bar 1/1

bar 1/10 &7
INverse properoorer

High Alarm

Auto acknowledge

) [ wite | [ 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.

1#) Parameter "4-20mA 6.1" (Channel 4120) =
Setpoint :
1,45 mA
- ) D 5
Timer : 120 sec
0 [ 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 setpoint without decimals.

Save the parameter file:

After having set up the 4-20 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.

6.21.9 Digital

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

6.22 Nominal settings

6.22.1 How to change the nominal settings
The nominal settings can be changed to match different voltages and frequencies. The GCU has four sets of
nominal values for the generator, and they are adjusted in menus 6000 to 6010 (Nominal settings 1 to 2).
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Menu Setting

6001 Frequency Nom. f 1 Nominal System frequency
6002 Power Nom. P 1 Rated generator power
6003 Current Nom. | 1 Rated generator current
6004 Voltage Nom. U 1 Rated generator voltage

@ Nominal settings 2 menu 6010 equals those in settings 1 menu 6000

There are also two sets of nominal settings for the busbar, they can be adjusted in menus 6050 to 6060.

®
®

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

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 two sets of nominal setpoints is typically used on rental
gensets, where switching between 50 and 60 Hz is required.

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 two 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.

6.23 Not in Auto/Remote

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

The unit has a number of output functions which can be configured to any available relay.

Output function Output type
1 Status OK Constant
2 Run coll Constant
3 Stop coil Constant
4 Prepare Constant
5 Starter (Crank) Constant
6 Horn Constant
7 GB on Continuous
8 GB off Continuous
9 TB on Continuous
10 TB off Continuous

6.24.1 Functional description
1. Status OK

2. Run Coil
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. 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.

5. Starter (Crank)
The relay configured to starter will be closed for the time selected in parameter 6184 in the start sequence.

6. Horn

The horn relay is an 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.

7.GBon
The function will close the generator breaker

8. GB off
This function will open the generator breaker

9. TBon
This function will close the busbar breaker
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10. TB off
This function will open the busbar breaker

6.25 Phase sequence error

6.25.1 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.

6.26 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.

@ Parameter "Scaling” {Channel 9030)
Setpoint :
| 100ve25000v v
0v-2500v
100V-25000V
Password le 10kV-150kY
| 0.4KkVTSRY
Enable
High Alarm

Inverse propertional

cknowled

Auto acknowled

=]

Write: oK J| Cancel

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

Scaling Nom. settings 1 and 2 Nom. settings 1 and 2 Transformer ratio set-

parameter 9030 | (power) will change ac- (voltage) will change ac- tings
cording to parameter cording to parameter 9030 | parameter 6041, 6051
9030 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

0.4 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

@ All nominal values and the primary VT settings must be corrected after the scaling has been

changed in menu 9030.
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6.27 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.

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

Hours timer: The number of running hours to activate the alarm. The service timer alarm will be activa-
ted as soon as the running hours have been reached.

Days timer: 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 activa-
ted 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 acti-
vated.

6.28 Start functions

6.28.1 Start functions

The GCU 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 setpoint before 600 RPM, then the genset would shut down if the specific alarm was ac-
tivated at the preset 400 RPM. In that case, the running feedback must be activated at a higher number of
revolutions than 600 RPM.
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6.28.2 Analogue tacho feedback
When a magnetic pick-up (MPU) is being used, the specific level of revolutions for deactivation of the start
relay can be adjusted.

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 setpoint of the remove starter is detected at the firing speed level. The
factory setting is 400 RPM (6170 Running detect.).
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RPM

RPMnom i

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.

6.28.3 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.

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 setpoint of the "remove starter input" is detected at the firing speed level.
The factory setting is 400 RPM (6170 Running detect.).
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RPM / Oil pressure
A

RPMnom i

Run detection
Qil pressure
menu 6175

Remove starter,
menu 6174

\

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

6.28.4 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.

RPM

RPMnowm v

Run. feedback

\j

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.
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RPM
A
RPM
Nom RPM
Run. feedback
Remove starter
» i
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 above 32 Hz, RPM measured by magnetic pick-up or EIC (engine communica-

tion).

6.29 Wire break 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

4-20 mA <3 mA 4-20 mA >21mA

RMI Oil, type 1 < 1.0 ohm - > 195.0 ohm
RMI Qil, 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.
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Input signal
(mA, °C,b, %)
A

) Wire failure
Upper failure
limit
Lower failure
limit

Wire failure
-t

Wire break

6.30 Oil Renewal

6.30.1 Oil renewal

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 GCU is only used if the EIC counter is not availa-
ble.

The function in the GCU 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.
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- ~
'2) Parameter "0Oil renewal” (Channel 6891) @
Setpoint:
750 Hours
1 ] 9999

Output A [Reiay 3 -
Output B [not used -]
Password level : [custumer v]

Enable

High Alarm
|:| Inverse proportional

Auto acknowledge
D Write ] [ 0K ] [ Cancel

If menu 6893 is set to 1000 hours, the GCU 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.

r ~
@ Parameter "Adj Oil renew. tim" (Channel 6893) [
Setpoint :
1000 Hours
100 ] 10000
Password level : [custumer hd
Enable
High Alarm
Inverse proportional
Auto acknowledge
D Write J [ oK ] [ Cancel
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7. Protections
7.1 General

7.1.1 General

The protections are all of the definite time type, i.e. a setpoint and time is selected.

If the function is e.g. overvoltage, the timer will be activated if the setpoint is exceeded. If the voltage value
falls below the setpoint value before the timer runs out, then the timer will be stopped and reset.

Timer setting

- -
- -

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 has to 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 1-2% higher/lower than the actual setpoint
if the tolerance of the interval is +/-0% to ensure that the power system does not reconnect
outside the interval.

Phase-neutral voltage trip

If the voltage alarms are to work based on phase-neutral measurements, please 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

ULZ-LS u L2-L3

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% undervoltage 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 setpoint is 10% in both cases.

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

Example:
Unowm = 400/230V AC

Error situation:
UpL12 = 360V AC
U1 =360V AC

UpL1-N = 185V AC

AUpH.N = 20%

UL2-L3

@ Phase-neutral or phase-phase: both the generator protections and the busbar/mains protec-
tions use the selected voltage.
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Parameter list

8. Parameter list
8.1 Related parameters

8.1.1 Related parameters

For further information related to parameters, please see the parameter list, document no. 4189340796.
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