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1. About the installation instructions

1.1 Intended users of the Installation instructions

The Installation instructions are primarily intended for the installer who mount and wire up the controllers and displays. The
Installation instructions can also be used for commissioning to check the installation.

You can find other technical documentation for PPU 300 on deif.com.

1.2 Symbols for hazard statements

This highlights dangerous situations.

If the guidelines are not followed, these situations will result in death, serious personal injury, and equipment damage or
destruction.

/I\ WARNING

This highlights potentially dangerous situations.

If the guidelines are not followed, these situations could result in death, serious personal injury, and equipment damage
or destruction.

/\ CAUTION

ﬁ This highlights low level risk situation.
If the guidelines are not followed, these situations could result in minor or moderate injury.

NOTICE

This highlights an important notice

Make sure to read this information.

1.3 Symbols for general notes

NOTE This highlights general information.

More information
This highlights where you can find more information.

S Example

This shows an example.

g How to ...
This gives a link to a video for help and guidance.
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1.4 Technical support

If you need technical support:
1. Help:
* The display unit includes context-sensitive help.
2. Technical documentation:
» Download relevant technical documentation from www.deif.com/documentation.
3. Support:
+ DEIF offers 24-hour support.
+ See www.deif.com for contact details, there may be a DEIF subsidiary located near you.
* You can also e-mail support@deif.com.
4. Service:
+ DEIF engineers can help with design, commissioning, operating and optimisation.
5. Training:
+ DEIF regularly offers training courses at the DEIF offices worldwide.

You can read more about service and support options on www.deif.com.
1.5 Warnings and safety

Safety during installation and operation

When you install and operate the equipment, you may have to work with dangerous currents and voltages. The installation must
only be carried out by authorised personnel who understand the risks involved in working with electrical equipment.

A\ DANGER!

Hazardous live currents and voltages

Do not touch any terminals, especially the AC measurement inputs and the relay terminals, as this could lead to injury or
death.

Disable the breakers

Disable the breakers
A Unintended breaker closing can cause deadly and/or dangerous situations.

Disconnect or disable the breakers BEFORE you connect the controller power supply. Do not enable the breakers until
AFTER the wiring and controller operation are thoroughly tested.

Disable the engine start

Unintended engine starts
A Unintended engine starts can cause deadly and/or dangerous situations.

Disconnect, disable or block the engine start (the crank and the run coil) BEFORE you connect the controller power
supply. Do not enable the engine start until AFTER the wiring and controller operation are thoroughly tested.
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Metal fragments and other objects

Keep metal fragments and other objects out of the controller or display unit, as these can damage the equipment. Be especially
careful when you install the equipment.

To prevent metal fragments from getting into the controller or extension rack, we recommend to place the supplied cover over the
top ventilation holes when you install the rack. Remember to remove the cover after you finish the work. Failure to do so can
damage the controller or extension rack.

Electrostatic discharge

Protect the equipment terminals from electrostatic discharge when not installed in a grounded rack. Electrostatic discharge can
damage the terminals.

Controller power supply

The controller must have a reliable power supply and a backup power supply. The switchboard design must ensure sufficient
protection of the system, if the controller power supply fails.

If the controller has no power supply, it is OFF and does not provide any protection. The controller cannot enforce any trips,
shutdowns or latches when it is off. The controller does not provide any control or load sharing. All the controller relays de-energise.

Connect the controller protective earth

A\ DANGER!

Failure to ground
A Failure to ground the controller (or extension rack) could lead to injury or death.

You must ground the controller (or extension rack) to a protective earth.

Switchboard control

Under Switchboard control, the operator controls and operates the equipment from the switchboard. When Switchboard control is
activated:

» The controller trips the breaker and/or shuts down the engine, if an alarm situation arises that requires a trip and/or shutdown.
* The controller does not accept operator commands.
» The controller cannot and does not prevent any manual operator actions.

The switchboard design must therefore ensure that the system is sufficiently protected when the controller is under Switchboard
control.

Manual override of alarm action
A Do not use switchboard or manual control to override the alarm action of an active alarm.

An alarm may be active because it is latched, or because the alarm condition is still present. If the alarm action is
manually overridden, a latched alarm does NOT provide any protection.

Factory settings

The controller is delivered pre-programmed from the factory with a set of default settings. These settings are based on typical values
and may not be correct for your system. You must therefore check all parameters before using the controller.
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Automatic and remote-controlled starts

/\ CAUTION

Automatic genset start

inexperienced operator to predict which gensets will start. In addition, gensets can be started remotely (for example, via

fz The power management system automatically starts gensets when more power is needed. It can be difficult for an
an Ethernet connection, or a digital input).

To avoid personal injury, the genset design, the layout, and maintenance procedures must take this into account.

Data security

To minimise the risk of data security breaches we recommend:

» If possible, avoid to expose controllers and networks to public networks and the Internet.
+ Use additional security layers like a VPN for remote access.

+ Install a firewall.

» Restrict access to authorised persons.

Do not use unsupported hardware modules

Only use the hardware modules that are listed in the Technical specifications. Unsupported hardware modules can make the
controller malfunction.

1.6 Legal information
Third party equipment
DEIF takes no responsibility for the installation or operation of any third party equipment, including the genset.

Warranty

The rack may only be opened to remove, replace, and/or add a hardware module or the internal battery on PCM3.1. The procedure
in the Installation instructions must be followed. If the rack is opened for any other reason, and/or the procedure is not followed,
then the warranty is void.

If the display unit is opened, then the warranty is void.

Trademarks

DEIF, power in control and the DEIF logo are trademarks of DEIF A/S.

Bonjour® is a registered trademark of Apple Inc. in the United States and other countries.
CANopen® is a registered community trademark of CAN in Automation e.V. (CiA).

SAE J1939% is a registered trademark of SAE International®.

CODESYS®is a trademark of CODESYS GmbH.

EtherCAT®, EtherCAT P®, Safety over EtherCAT®, are trademarks or registered trademarks, licensed by Beckhoff Automation
GmbH, Germany.

Modbus® is a registered trademark of Schneider Automation Inc.

Windows® is a registered trademark of Microsoft Corporation in the United States and other countries.

All trademarks are the properties of their respective owners.
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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 updated at the same time as the English document.
If there is a discrepancy, the English version prevails.

Copyright

© Copyright DEIF A/S. Al rights reserved.
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2. Prepare for installation

2.1 Location

The equipment must be installed and operated in a clean and dry environment, as specified in the Data sheet. If the equipment is
installed in an area subject to constant high vibrations, the equipment must be isolated from the vibrations. The installation
environment must comply with the electrical, mechanical and environmental specifications of the equipment as described in the
Data sheet.

2.2 Tools

o) 9
2

PSM3.1 ACM3.1 EIM3.1 GAM3.1
L @ = @ - @
e (@ Dg a g
= (® B (e jj ®
A —(® ®
:l v © Jie o
u (@ «1(® ~1(®
L2 @ j @ j @
- (® ®
LB (e ':] © jj ®
jj ® ®
V(@ 1o
0—© (@
- —(® —(® com|(®
Tel | Ele el | =le
- ® = (o S ((C "v‘ o]
(@ ®
ol [ Ewel R | e 5\@ =S
e 'j ® = (o (0 m (© (@ (@
e (e com|(® “w%|(® (e -
gl o |Ew| |l | el | Aol ||l ¥
% :‘O > (o —fie %l (© '/v“ ® e
c -Qv ® ~(© R (® = ® ~|(©
I| «lo~ &6 e - (® '/v-"@ e £ 0
g Z com(® com|(® (@ coml(® 5 Ov
o o e 04 6d 5 B o
PUTL_LPL 2l A3l (PLigl (Pl Bl (1l () |7

O N S = T

Personal protection according to local

i Safety equipment ) i standards and requirements.

Conducting wrist ) : Prevent damage from electrostatic
strap discharge.
0 Screwdriver TX20 bit 0.5N'm (4.4 Ib-in)  Remove or add modules in the rack.
) Screwdriver TX10 bit 0.5 N-m (4.4 Ib-in) Remove or remount the cable strain relief
plates.
10 mm hex socket for 6 mm nuts
e Wrench * (7/16 in hex socket for 1/4 in nuts) 5 N-m (44 Ib-in) Tighten the nuts on the mounting bolts.

PH2 bit or a 5 mm (0.2 in) flat- Tighten the display unit fixing screw

- Screwdriver bladed bit 0.15 N-m (1.3 Ib-in) e
- .
© screwdriver 35mm (014 in) flatbladed bit 0.5 N-m (4.4 Ip-in)  _onnect the wiring tothe 2.5 mm
terminals.
- \
() screwdriver 2.5mm (0.1in) flatbladed bit ~ 0.25 N-m (2.2 Ib-in) 22$32memunm15mm
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Remove and secure the current

e Screwdriver. 3.5 mm (0.14 in) flat-bladed bit 0.25 N'm (2.2 Ib-in) measurement terminal block to the ACM3.1
module faceplate.
Wire stripper, pliers _ i Prepare wiring.
and cutters. Trim cable ties.

NOTE * The size of the torque wrench attachment depends on the nut and bolt size of the mounting bolts. These parts are not

supplied by DEIF and the sizes mentioned are only a recommendation.

NOTICE

Do not use power tools

Do not use power tools during the installation. Too much torque will damage the equipment.

2.3 Materials

These materials are required when you install the controllers and display units.

Four fasteners per rack for mounting.

Grounding wire for grounding the rack.

Wires for wiring measuring points, switchboard and third party equipment (see the Data sheet for specifications).
Ethernet cables to connect display unit, controllers and external systems (see the Data sheet specifications).

Cabile ties to secure wires and Ethernet cables (see Rack cable strain relief and Display unit cable strain relief for more
information).
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3. Mount the equipment

3.1 Before you begin the installation

The controller comes with the required hardware modules installed for the controller type. Additional modules can be added or
removed on site.

If you replace a hardware module with a different type, the controller loses its maritime classification societies approvals. Replacing
with a module of the same type will not affect maritime classification societies approvals.

The controller or extension rack is mounted in an enclosure. The display is mounted in a panel.

Changing the delivered configuration

You can mount the hardware modules in a different order from that recommended in these instructions. If you choose to do so, we
recommend that you document the changes and include this information in the system documentation:

* Module name
* Module's rack slot number in the default configuration
* Module's rack slot number in your customised configuration

CAD drawings for both the controller, extension rack, and display unit can be downloaded from deif.com. The download is available
as AutoCAD file or STEP file.
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3.2 Rack

3.21

Rack dimensions

Dimensions are in mm, followed by approximate dimensions in inches. The racks are supplied with the cable strain relief plates
mounted (not shown on R7.1 dimensions).

R7.1 dimensions
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Top view
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Side view
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Front view

NOTE The drilling template drawings are meant as guidelines. Use the dimensions given to create your drilling template.

3.2.2 Mount the rack

The rack is designed to be mounted in an enclosure.

For UL/cUL listing, the rack must be:
* Mounted on a flat surface of a type 1 enclosure.
* Installed in accordance with the NEC (US) or the CEC (Canada).

More information
See the Data sheet for more information about the electrical specifications.

Dust accumulation may damage the controller or cause overheating. We recommend mounting the rack in a cabinet with a filter on
the air supply.

Protect the controller terminals from static discharge during installation, especially while the frame ground is not connected.

Space around the controller

Allow 20 mm (0.8 in) free space above and below the rack frame for ventilation. Make sure there is enough space in front, above,
and below the rack for the cables. Some cables may require a minimum bend radius. We recommend that you always follow the
cable manufacturer's bend radius requirements.

Example:
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Optional:
60 mm (2.36 in)
for cables

@ 20 mm (0.79 in) min.

L THIS SIDE UP

20 mm (0.79 in) minimum ventilation

=g QN OF ©F ©F O O © T

Pite 1LY

@ G000 Foo000)

<4 <

20 mm (0.79 in) min.

O

Multi-line 300

O
Optional:
@z Ol O©rE Ok Ok O 57 for caies

20 mm (0.79 in) minimum ventilation

Fasteners for mounting the rack

Fasteners for mounting are not supplied with the rack. The rack fasteners must be able to support the weight of the rack and the
wiring.

Example: Calculating minimum bolt length
& Mounting the rack using four @6 mm (1/4 in) bolts, four nuts and four @6 mm (1/4 in) washers.

For bolts, the minimum length is 12 mm (0.47 in) for the rack mounting loop. Length is also needed for the washer
thickness (typically 1.5 mm), the nut (typically 4 mm), and the cabinet back plate thickness.

If the cabinet back plate is 2.5 mm (0.10 in) thick, then the minimum bolt length is 20 mm (0.79 in). For grounding, a
slightly longer bolt is required.

Grounding the rack

You must ground the controller or extension rack to a protective earth connection.
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A\ DANGER!

Failure to ground
A Failure to ground the controller (or extension rack) could lead to injury or death.

You must ground the controller (or extension rack) to a protective earth.

) (O
— oY O Oy 0y O o © | @

@O & _©) m_©) @ 5 0 7
J U NIV,

Mounting the rack (example)
This is an example on how to mount the rack in an enclosure on a thin plate.

You will need:

* Marking pen

« Drill

* 5 mm drill bit

+ Tapping tool

« 6 mmtap

» Four @6 mm fasteners (length depends on your installation environment)
» Four @6 mm double toothed washers

» Grounding cable with a @6 mm ring terminal

Mounting instructions:

1. Check that the free space required for ventilation and cables is available.

Mark the positions for the fasteners on the vertical surface where the rack will be mounted.
Drill and tap the holes for mounting the rack.

Place a washer on three of the four fasteners.

ok oDN

Loosely mount a fastener with a washer in both of the lower mounting holes. At least 13 mm should be available between the
enclosure surface and the washer.

6. Place the rack on top of the fasteners.

» The washers must be between the head of the fastener and the rack.

+ The rack must be mounted with its back vertical, and its long axis horizontal.
7. Mount the third fastener with a washer in the top left mounting position.
8. Tighten the three fasteners to 5 N-m (44 Ib-in) of torque.
9. Place a grounding hoop, followed by a toothed washer, on the remaining fastener.
10. Mount the last fastener in the top right mounting position.
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11. Tighten the last fastener to 5 N-m (44 Ib-in) of torque.
12. Galvanically connect the other end of the grounding wire to the grounding position of the enclosure.

3.2.3 Rack cable strain relief

The rack is delivered with cable strain relief plates mounted at the top and the bottom. You can secure cables to these plates with
cable ties.

Unscrew the three 3 mm screws with a T10 screwdriver to remove a plate. Tighten the screws to 0.5 Nm (4.4 Ib-in) of torque when
you remount a plate

Cable tie slots
On the rack, there are six cable tie slots at the top, and six slots at the bottom. Before the cable tie slots at the top are used, the foil
cover must be removed completely.

The maximum cable tie width is 2.5 mm (0.1 in). The cable ties and cable routing must not block more than 20 % of the ventilation
holes.

Figure 3.1 Cable tie slot positions shown by red cable ties (Slot detail A)
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Figure 3.2 Cable tie slot positions by red cable ties (Slot detail A)
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The cable tie slots are inside the rack's aluminium frame. Only use them if the maritime classification societies rules allow the wiring
to be secured directly to metal. Alternatively, you can use extra insulation between the rack's frame and the wire.
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3.3 Display
3.3.1 Display dimensions

Dimensions are in mm (followed by approximate dimensions in inches).

. 238.0 (9.4) R
233.4(9.2) 52.4 (2.1)
— %45.3(1.7' 80(0.3)
| 1T
Y
S| @ &
=le <
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ol m [ee)
EE e
( 0
v —
= Side view
Front view
. 220.0 (8.66)
218.2 (8.6) R

(CUUUUUUU g UUUUUUUUuUogga) =)

D

O 1 0 =

L H]J J §
Top view

Panel cut-out

NOTE This panel cut-out drawing is meant as a guideline. Use the dimensions given to create your panel cut-out template.
3.3.2 Mounting the display
The display is designed to be mounted in a panel, with its back in an enclosure.

For UL/cUL listing, the display must be:
* mounted on a flat surface of a type 1 enclosure.
* installed in accordance with the NEC (US) or the CEC (Canada).

More information
See the Data sheet for more information about the electrical specifications.

The display is mounted with six fixing screw clamps (supplied with the display).

The back of the display is not protected against dust. Dust accumulation may damage the display or lead to overheating. We
recommend mounting the display so that its back is in a cabinet with a filter on the air supply.
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Protect the display terminals from static discharge during installation. Protecting the terminals is very important while the frame
ground is not connected.

Ventilation requirements and spacing
For proper ventilation, the display must be mounted with its back vertical, and its long axis horizontal. The writing on the front of the
display must be horizontal. Inside the cabinet, there must be a minimum of 20 mm (0.8 in) free space above, below and behind the

display.
Cable requirements and spacing

Figure 3.3 Example of the minimum space

T Free space

80.0 (3.16)

This side up

EF&
[
Ethernet connection(s)

0 RO

OIOIOTO

Free space T

80.0 (3.16) Power supply

For the Ethernet cables, the bends must not be tighter than the minimum bend radius specified by the cable manufacturers. Make
sure there is enough space to the right of the display (as seen from the front) for the Ethernet cables.

We recommend that you always follow the cable manufacturer's bend radius requirements. As a guideline, Ethernet cables may
require a minimum bend radius of around 40 mm (1.6 in).

Cable strain relief
You can use the two "+" shaped slots on the back of the display for cable strain relief and hold cables in place. Thread a cable tie
(maximum 4 mm (0.15 in) wide) through the horizontal or vertical slot.

The cable routing must not block more than 20 % of the ventilation holes.

Mounting the display
1. Check that a correctly sized panel cutout is available.
2. Check that there is enough space for the display.
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» The display extends 44 mm (1.7 in) behind the panel.
+ The wiring to the display terminals may also require some space.
* Ventilation space is required, as described above.
3. Flush mount the display using the six fixing screw clamps, which are included with the display.
a. Place the display in the panel cutout.

b. Hook and click a screw clamp into the screw clamp holes at the right-top position of the display. Turn the screw until the
display is secure. See the figure below for a graphical example of the step.

Repeat step 3b for the five remaining screw clamp positions.
. If necessary, use your fingers or a screwdriver to tighten the screws. However, be careful not to exceed the recommended
torque (0.15 N-m (1.3 Ib-in)).
4. Position the terminal connection blocks correctly, then press them firmly into the terminal connection slots.
» The terminal connection blocks are keyed to prevent incorrect mounting.
+ The two terminal connection blocks are included in the box with the display.

Figure 3.4 How to install the fixing screw clamp.

3.b.1

*Click*

3.3.3 Display cable strain relief

The back of the display unit has four 4 mm wide cable tie slots for cable strain relief. The cable ties can either be placed horizontally
or vertically in the cable tie slots. To use a slot, bend the end of the cable tie, then slide it through the slot.

+
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3.4 Hardware modules
3.41 Rack slot requirements

Figure 3.5 Example for R7.1

@ @
O O @ @Y @L @ © L

PSM

U U

Modules can be arranged in any order in the rack, as long as they comply with these requirements:

1. PSM3.x must be installed in slot 1.
2. PCM3.x must be installed in the last slot. If not present, the last slot can be used for other modules.

3. All other hardware modules are slotted into the rack from slot 2 onwards, without leaving any empty slots between the hardware
modules. If slots are empty between the hardware modules, the modules after the empty slot(s) cannot communicate with the
PCM module.

4. Blind modules (blank faceplates) must be installed over empty slots to protect the controller.

NOTICE

Changing module order

If you rearrange the order of the hardware modules, you will lose the modules' configuration. Always make a backup before
changing hardware modules.

3.4.2 Mount hardware modules in the rack

The controller is normally supplied with the hardware modules mounted. However, it is possible for you to add or replace a hardware
module. If you need to add a hardware module, use the first empty slot from the left of the rack.

Legal

The manufacturer's warranty will not apply if the rack is opened by unauthorised persons. However, you are allowed to replace or
add hardware modules supplied by DEIF. To retain the warranty, each hardware module must be mounted by a qualified person, in
accordance with these instructions.

INSTALLATION INSTRUCTIONS 4189341098J UK Page 23 of 132



Safety

A\ DANGER!

Hazardous live currents and voltages

Do not touch any terminals, especially the AC measurement inputs and the relay terminals, as this could lead to injury or
death.

Working on the rack may disrupt the control of the generator, busbar or connection. Take the necessary precautions.

Equipment protection
Disconnect all power supplies before you remove or add a hardware module. The modules are not designed for hot swapping.

Protect the hardware modules against static discharge during installation. Protect the rack against static discharge if the frame
ground is not connected.

Hardware support

Only use the hardware modules that are listed in the controller data sheet. Unsupported hardware modules can cause controller
malfunction.

Physical mounting of hardware modules
1. Disconnect all power supplies to protect the hardware modules and personnel.

2. Optional: Test the resistance of the wrist strap and the wrist strap connection. Do not continue if the wrist strap connection is
faulty. Use the wrist strap at all times while installing or uninstalling the modules.

3. Remove a hardware module from the rack:
a. Remove the terminal blocks, and make sure that there are no wires in the way of removing the hardware module.
b. Disconnect any Ethernet cables from the top and bottom of the module and the plastic shielding at the ports.

c. Loosen the module faceplate screws with a TX20 screwdriver. Do not force the screws to unscrew completely. The screws
are built-in and should remain attached to the faceplate.

d. Use pliers or your fingers to pull the faceplate screws, and carefully slide the hardware module out of the rack.

e. If you want to re-use the hardware module, or send it in for testing, be careful to only handle it by its faceplate. Put the
hardware module in ESD protective packaging after removing it.

4. Install a hardware module:
a. Open the ESD protective packaging, and remove the new module, holding it by the faceplate.
b. Slide the module into the correct slot (it should slide in easily).
c. Tighten the screws on the module faceplate with a TX20 screwdriver, and 0.5 N-m (4.4 Ib-in) of torque.
d. Replace all the terminal blocks, including any Ethernet cables to the module.

5. If the rack is not mounted, return the rack to its protective packaging.
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4. Wiring the equipment

4.1 About the default wiring

Some of the default terminal connections are optional, configurable, or the function may be achieved using other terminals.

Wiring
Only use the terminal blocks supplied by DEIF. Do not use substitutes.

Keep the foil cover placed over the top of the controller as long as possible to avoid damage to the controller.
Specifications

More information
See the Data sheet for more information about the electrical specifications.

Default wiring for controller types
This section also provides drawings of the default wiring for the relevant hardware modules for each controller type.

Each controller type is delivered with the inputs and outputs configured according to the default configuration.

After you install a PCM card that has been delivered to you as a spare part from DEIF, the controller is configured according to the
default configuration. The controller has to be configured to match the system configuration after installing the hardware module.

Always check that the controller configuration matches your system configuration after you replace hardware modules.

Custom configurations

You can connect the inputs and outputs to other terminals than specified in the default configuration. We recommend that you keep
a record of where the system deviates from the default configuration.

In addition to the default wiring, the designer may specify inputs and outputs, according to the specific system's requirements. These
may use the available configurable connections in the basic controller type's hardware, and/or the connections from additional
installed modules. These connections are not included in the default wiring drawings, but must be shown on the designer's drawings
for the system.

If there is space in the rack, you can mount additional modules for additional inputs and outputs. The details of these connections
are specific to the installation, and must be included in the system designer's drawings.

Wire up the controller or extension rack from left to right

We recommend that you wire up the controller or extension rack from left to right, because the wires are located on the left side of
the 45° terminal blocks.

Minimum hardware configuration

The controller minimum hardware is described below. ACM3.2, IOM3.1, IOM3.2, IOM3.3, IOM3.4, GAM3.1, GAM3.2 and EIM3.1
hardware modules can be ordered and installed in the empty slots. Spare hardware modules may also be ordered for installation in
the field.
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Table 4.1 Minimum hardware configuration in R7.1 *
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NOTE * Alternatively, use a 4-slot rack (R4.1). Slots 5, 6 and 7 are only available in a 7-slot rack (R7.1).
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4.2 Encoding pins for terminals

Use encoding pins to prevent the terminal blocks from being mounted incorrectly. Make sure the terminal wiring was not swapped
around during the installation, as this could lead to dangerous situations. We strongly recommend that you use encoding pins on
both ACM3.1 and ACM3.2 for both voltage and current respectively. You can also use encoding pins on other terminals and
modules.

Optional installation equipment

oo e

Long nose pliers Improves the handling and placement of the voltage encoding pins.

Mount encoding pins

For safety reasons the encoding pins should not be reused. Once they are installed it is difficult to remove the pins without damaging
the equipment.

1. Identify the terminals where you want to place the encoding pins.
a. For example, terminal 1 in terminal group 1-2-3-4 and terminal 5 in terminal group 5-6-7-8 on the ACM3.1 module.
2. Remove the terminal blocks from the module.

3. Place the J-shaped encoding pin in one of the slots next to a terminal pin on the module. The encoding pin is secured when you
hear it click into position.
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4. Slide the flat encoding pin into the groove on the terminal block of the second terminal group that matches the position of the

encoding pin placed in step 3.

S Example fitting voltage encoding pins to ACM3.1

ACM3.1
CTr— T
L1 (e 1
L2 ((@»p2
A
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N ®pb 4
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L2 ® 06
A
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CTr———— T
D Al

d *Click*
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4.3 Power supply module PSM3.1

4.3.1 PSM3.1 terminal connections

@L FIG Ground Frame ground

+ 12 or 24 V DC (nominal)
PSM3.1 Power supply

[J+

2 - ovDC
3 « Normally open
j .. > Status OK *
4 Common
— (®|F6 5 « Normally open S
T+ (O] 1 j Relay output (30 V DC and 1 A) A.ny alarm
. 6 Common (Configurable)
= @ 2
7 « Normally open _>Horn 1
8 <:| Common (Configurable)
Internal
IN —u communication RJ45 (bottom of rack, top port) Input *
input **
@ Internal
OUT <= communication RJ45 (bottom of rack, bottom port) Output *
output **

Lile 181y

0000 535507

Muilti-line 300
4 <

2

NOTE * Default function cannot be changed.
** Internal communication connections are only for communication to extension racks.
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4.3.2 Default wiring for controller PSM3.1

Supply
Frame ground
PSM3.1
— ¥k
—+ —ie
=R
- —3——¢
<:| —i I Status OK l——~
-« L - S————
<:| 6 I Any alarm li
-« -—r
7] |

8 I Horn 1

Common

4.3.3 Frame ground wiring

Create a protective earth:

1. Connect the frame ground terminal to the protective earth connection.
2. Connect the frame ground terminal to the cabinet.

3. Connect the rack to the cabinet.

The frame ground is connected to the power supply terminals through transient voltage suppression diodes (transorbs). In order to
protect the frame ground and power supply, max. 36 V is allowed between the frame ground and the power supply terminals.

4.3.4 Power supply wiring

Connect the power supply (+) to the 12 or 24 V DC power supply, and the power supply (-) to the 0 V DC power supply.
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NOTICE

Negative power supply terminal

Do not wire the negative power supply terminal of the modules with independent power supplies (for example, PSM 3.1) to the ship
single-phase ground. If the voltage between the power supply terminals and frame ground exceeds 36 V, the power supply

terminals and the frame ground terminal will be damaged.

Figure 4.1 Recommended wiring for the power supply
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Figure 4.2 Incorrect wiring of the power supply
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Backup power supply

The equipment does not contain a backup power supply. The power supply source must therefore include the necessary power

backup.

Figure 4.3 Example of a power supply and backup connected to the power supply terminals

Supply 2 12/24V DC

Supply 1 12/24 V DC

Bos

% IF1  [IF2

+ (®
®

L
T~

. ©

ovDC
ovDC
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We recommend a 2 A slow blow fuse for F1 and F2, and that the diodes are rated 50 V or higher.
4.3.5 Relay output wiring

The diagram shows the connection of the relay output to an external relay. There is no voltage on the external relay when the
controller relay is open.

12/24V DC

T Rely i[;j iy

0vDC

Use a diode size as recommended by the relay supplier.

You can swap the terminal connections around without affecting the performance.

12/24 V DC

L Relay :[13 N

ovDC

Install a freewheeling diode ( E ) to prevent a sudden voltage spike across the inductive load when the voltage source is
removed.

4.3.6 PSM3.1 EtherCAT connections

Extension racks are connected to controller with the EtherCAT internal communication ports on the PSM3.1 and PSM3.2. These
ports are marked in red on the controller and extension rack. Do not use these connections for network communication between
controllers, service PCs or switches.
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Table 4.2 Location of the internal communication ports

Bottom Internal communication:
-l
—_— D OD IN Bottom of rack, top port IN port from other rack.

Internal communication:
OUT port to other rack.

OUT <= Bottom of rack, bottom port

IN —=

OUT «=

Internal communication restrictions

The racks have an OUT port and an IN port for internal communication. The OUT port must always be connected to an IN port on
the next extension rack.

* With 1 extension rack, you can optionally create a ring network by connecting the last extension rack back to the controller.
* With 2 or more extension racks, you must create a ring network by connecting the last extension rack back to the controller.
* Up to 5 extension racks can be connected to the same controller.

» The cables must not be longer than 100 metres from point-to-point.

» The cables must meet or exceed the SF/UTP CAT5e specification.

» Controller and extension rack must be connected directly without a switch between them.

How to connect a ring connection
& The controller is connected to the extension rack. The extension rack is connected back to the controller.

o o o o o o o o] o] o] o o o o]
- N
o (a2}
= =
2 2

Controller Extension rack
o o o o o o o o o o o o o o
< Extension to controller
IN—u [E& _@ IN —~m

OUT «u [Eef /\—@owq

> Controller to extension

Power off the extension racks before you exchange or re-connect them to another controller.
Cable bend radius
Bends in the Ethernet cables must not be tighter than the minimum bend radius specified by the cable manufacturers. We

recommend that you always follow the cable manufacturer's bend radius requirements. It is recommended to use velcro-strips and
not cable-ties for the Ethernet cables.

4.3.7 Topology examples

Internal communication must be connected only in a chain or ring configuration. Ring configuration provides redundant
communication, should one connection be damaged.

The connection of the extension racks determines the order in which the racks are shown in PICUS and the display unit.
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Chain (single connection)

Figure 4.4 Controller with 1 extension rack
A N
2] o]
= =
7] )
o Controller @ | Extension rack
IN-s N
OUT ~= 4] < OUT

Ring (redundancy connection)
Figure 4.5 Controller with 3 extension racks
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4.4 Power supply module PSM3.2 (Extension rack)

441 PSM3.2 terminal connections

Q‘L Ground Frame ground
- 12 or 24 V DC (nominal)

1 + +
PSM3.2 ] Power supply
2 - - ovDC
3 « Normally open
j Configurable
4 Common
— (@] FG 5 « Normally open
T (O] 1 j Relay output (30 V DC and 1 A) Configurable
I 6 Common
= @ 2
7 « Normally open
j Configurable
8 Common
Internal
IN —u communication RJ45 (bottom of rack, top port) Input *
input **
@ Internal
OUT <= communication RJ45 (bottom of rack, bottom port) Output *
output **

Ly LY LS
0000 3005043

I e
4 4

Multi-line 300

2

NOTE * Default function cannot be changed.
** Internal communication connections are only for communication to extension racks.
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44.2 Default wiring for controller PSM3.2

Supply
Frame ground
PSM3.2
£ —FGc—
+ —34—
-
- —2

Common

44.3 Frame ground wiring

Create a protective earth:

1. Connect the frame ground terminal to the protective earth connection.
2. Connect the frame ground terminal to the cabinet.
3. Connect the rack to the cabinet.

The frame ground is connected to the power supply terminals through transient voltage suppression diodes (transorbs). In order to
protect the frame ground and power supply, max. 36 V is allowed between the frame ground and the power supply terminals.
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444 Power supply wiring

Connect the power supply (+) to the 12 or 24 V DC power supply, and the power supply (-) to the 0 V DC power supply.

NOTICE

Negative power supply terminal

Do not wire the negative power supply terminal of the modules with independent power supplies (for example, PSM 3.1) to the ship
single-phase ground. If the voltage between the power supply terminals and frame ground exceeds 36 V, the power supply

terminals and the frame ground terminal will be damaged.

Figure 4.6 Recommended wiring for the power supply
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Figure 4.7 Incorrect wiring of the power supply
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Backup power supply

The equipment does not contain a backup power supply. The power supply source must therefore include the necessary power

backup.
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Figure 4.8 Example of a power supply and backup connected to the power supply terminals

Supply 2 12/24V DC
Supply 1 12/24V DC

peol

% IF1  [F2

+ (@
Be
—

HOIn

ovDC
ovDC

We recommend a 2 A slow blow fuse for F1 and F2, and that the diodes are rated 50 V or higher.

4.4.5 Relay output wiring

The diagram shows the connection of the relay output to an external relay. There is no voltage on the external relay when the
controller relay is open.

12/24 V DC

~ ———__,  Relay i[;j Vi

ovDC

Use a diode size as recommended by the relay supplier.

You can swap the terminal connections around without affecting the performance.

12/24V DC

L J Relay iéj N

ovDC

Install a freewheeling diode ( E ) to prevent a sudden voltage spike across the inductive load when the voltage source is
removed.

INSTALLATION INSTRUCTIONS 4189341098J UK Page 37 of 132



44.6 PSM3.1 EtherCAT connections

Extension racks are connected to controller with the EtherCAT internal communication ports on the PSM3.1 and PSM3.2. These
ports are marked in red on the controller and extension rack. Do not use these connections for network communication between
controllers, service PCs or switches.

Table 4.3 Location of the internal communication ports
Bottom Internal communication:
-
PSM3.x UOD IN Bottom of rack, top port IN port from other rack.

Internal communication:
OUT port to other rack.

OUT «= Bottom of rack, bottom port

IN —=

OUT «=

Internal communication restrictions

The racks have an OUT port and an IN port for internal communication. The OUT port must always be connected to an IN port on
the next extension rack.

+ With 1 extension rack, you can optionally create a ring network by connecting the last extension rack back to the controller.
+ With 2 or more extension racks, you must create a ring network by connecting the last extension rack back to the controller.
* Up to 5 extension racks can be connected to the same controller.

* The cables must not be longer than 100 metres from point-to-point.

* The cables must meet or exceed the SF/UTP CAT5e specification.

« Controller and extension rack must be connected directly without a switch between them.

How to connect a ring connection
& The controller is connected to the extension rack. The extension rack is connected back to the controller.

¢} ¢} ¢} o o o ¢} (o] (o] (o] [e] [e] [e] (o]
= N
(a2} (a2}
= =
%) n
o o

Controller Extension rack
o o o Qo Qo Qo o o o o Qo Qo Qo o

< Extension to controller _@ IN—u

/\—.@ OUT «a

> Controller to extension

Power off the extension racks before you exchange or re-connect them to another controller.

Cable bend radius

Bends in the Ethernet cables must not be tighter than the minimum bend radius specified by the cable manufacturers. We
recommend that you always follow the cable manufacturer's bend radius requirements. It is recommended to use velcro-strips and
not cable-ties for the Ethernet cables.
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4.4.7 Topology examples

Internal communication must be connected only in a chain or ring configuration. Ring configuration provides redundant
communication, should one connection be damaged.

The connection of the extension racks determines the order in which the racks are shown in PICUS and the display unit.

Chain (single connection)
Figure 4.9 Controller with 1 extension rack

o
o
o
o
o
o
o
o
o
o
o
o
o
o

PSM3.1
PSM3.2

Controller Extension rack

o o o o o o o o o o o o o o

B

OUT -= <}

Ring (redundancy connection)
Figure 4.10  Controller with 3 extension racks

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

PSM3.2
PSM3.2
PSM3.2

Extension rack 3

PSM3.1

Controller Extension rack 1 Extension rack 2

o o o o o o

o o o o o o o o o o

o o o o o
/—S IN—= IN-= IN—m
% OUT «m OUT «n OUT «u

o o o

OUT <=
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4.5 Alternating current module ACM3.1

451 ACM3.1 terminal connections

Table 4.4 Controller specific function names
[Busbar] Busbar Busbar Busbar Ship busbar Busbar B
[Source] Generator Inverter Generator Shore busbar Busbar A
L1 voltage [Busbar] L1
ACM3.1 2 L2 L2 voltage Voltage ** [Busbar] L2
N — — 3 L3 L3 voltage 100 to 690 V AC phase-to-phase (nominal) [Busbar] L3
L1 @ b1
4 N N voltage Optional *
12 (©p2 Al 5 L1 L1 voltage [Source] L1
B (©pe 6 L2 L2 voltage Voltage ** [Source] L2
N ((®p4 7 L3 L3 voltage 100 to 690 V AC phase-to-phase (nominal) [Source] L3
1 (@ ps 8 N N voltage Optional
Current in
L2 (@ pe 9 S1°
A (Europe: S1; US:*)  current *** 5 g
13 (@ p7 Y — 1.0r 5 A AC (nominal) [Source]
10 S2
N @ b8 (Europe: S2)
Cr— 17 » ot G i
st 2 (Europe: S1; US: ) cyrrent *** . ,
g g : SS Y — 10r 5 A AC (nominal) [Source]
s2 (Europe: S2)
s1° O
® 1 Current in
g{ 13 st a1 1a.
® |12 (Europe: S1; US: ) current ***
s2 . [Source] L3
O S Current out 1 or 5 A AC (nominal)
s1°
g{ ® |13 e (Europe: S2)
s2 O 15 e Current in
s1° O (Europe: S1; US:*)  current ***
= (O|15 . Configurable
G: ® |16 16 S Current out 1 0or 5 A AC (nominal)
S2 o (Europe: S2)

NOTE * The Neutral terminal must only be wired if it is available on both the [Busbar] and the [Source]. If neutral is wired on just
one side it causes an error during synchronisation.
** The two sets of voltage measurements must not be swapped around. The controller uses the second set of voltage
measurements together with the current measurements for a number of calculations. We recommend to fit encoding pins to
the voltage measurement terminals.

*** When your controller is used as a safety system, the secondary side of the current transformer must have a nominal
rating of 1 A and set to 1 A in the controller parameters. A current transformer with a 5 A nominal rating on the secondary
side can be used in other applications.
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A\ DANGER!

Do not connect or disconnect a CT with live current present
A The current measurement terminal block must always be screwed onto the module.

Do not connect or disconnect any current transformer (CT) while there is current in the line.

4.5.2 Voltage encoding pins for ACM3.1

We strongly recommend the use of encoding pins on the voltage terminals of the ACM3.1.

S Example fitting voltage encoding pins to ACM3.1

ACM3.1
[ ——
L (@ 1 DIQ 110 —
L (@h2 O 2|0 —
N
LB (@p3 O 310 —
[T}
N (b4 O 410 ——
CT— T -
u (ehbs DI|Q 5/0) ] e——
L2 (®hs6 O 6|0) —
L3 @37A O 710 —
AN
N (ODbs O 8|() *ﬁ:
CT— T

T T —7

U

-l
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4.5.3 Default wiring for GENSET controller ACM3.1

L3 = P
IF [I] FIF
ACM3.1
s\ A\
VBa-L1
La 1
VBg-L2
L2 2
VBg-L3
£3 3
VGEN-L1 F
L1 5 ——@
VGEn-L2 F
L2 & = L )
VGEN-L3 F
L3 - =  J
S1°
E: R lGEN-L1 2
s2 - ;
s1° St °
gz: ﬂ lGeEN-L2 <
s2 ” i
s1° St °
gi: u lgen-L3 )
s \ O™ 3
e—— 81 *
:l G

Alternatively, you can ground the S1 side of the current transformers, instead of S2 as shown.
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454 Recommended wiring for HYBRID controller ACM3.1

L3
F $ F H F
ACM3.1 Inverter
breaker \_ A_ %
VeB-L1 P ;
Vee.L2
=2 2
VBe.L3
3 3
L1 L~ Vi1 é ¢
L2 . Vinv ; ) §
Vinvis F
L3 # = L
S1°
&: 10 IINV»L1 2
S2 i
S1° » St°
EZ: - IINV—L2 2
s2 §
s1° st*
g{ 4 I|Nv-L3 2
s2 i
g

Inverter
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4.5.5 Default wiring for SHAFT generator controller ACM3.1

NFHFQF
ACM3.1
see \e A\
VBB-L1
L4 1
Veg-L2
L2 2
VBg-L3
3 3
V. . F
L1 _ SHAFT-L1 = &
VsHarT-L2 F
L2 & = L ]
VsHAFT.L3 F
L3 -2 = L ]
S1°
E: . ISHAFT-L1 <
s2 ' ;
S1 ) 4.4 81 )
E_{ ,, ISHAFT-L2 )
s2 - i
s1° st °
g’{ u ISHAFT-L3 ]
s2 - i
e— S1 :

Alternatively, you can ground the S1 side of the current transformers, instead of S2 as shown.
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4.5.6 Default wiring for SHORE connection controller ACM3.1

LZ—T  aum—
P—

L3=®

[]F[I]F[]F

ACM3.1 sce \ \- \

Ves1 ., ]
Veg-L2 )
VBg-L3
3 3
VSHORE-L1 F
L1 5 == |
L . VsHoRE-L2 F d
VSHORE-L3 F
L3 7 = L
S1°

§L1 N IsHoRE-L1 2

s1° B St

gz: M IsHORE-L2 P

o T 3
s1° st*

43
§|-3 » IsHoRE-L3

(7]
N
Q.M‘e

\ |/
Q-

SHORE
connection

Alternatively, you can ground the S1 side of the current transformers, instead of S2 as shown.
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4.5.7 Default wiring for BUS TIE breaker controller ACM3.1

Busbar A Busbar B
L 1| e - pore (—T—
|
L2 g —— r——O—
|
L3=e s ” T_
BTB
NFNFQF MFNFNF
ACM3.1
VB-L1
L1
Ve.L2
L2 2
VB3
L3 3
Va1
L4 5
Va2
L2 6
Va3
L2 7
s1° | g la-L1
g 40
s2 '
s1° 44 IA-L2
g 42
s2 -
s . la13
g 44
s2 -

Alternatively, you can ground the S1 side of the current transformers, instead of S2 as shown.

4.5.8 Voltage measurements wiring

We recommend that you install fuses (2 A rating) on the voltage measurement lines, as close to the busbar as possible, to protect
the voltage measurement lines.
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4.5.9 Current measurements wiring
The current inputs are galvanically separated.

Mount each current transformer and connect it to the controller terminals so that each measurement current flows through the
controller in the correct direction. Incorrect mounting and wiring causes faulty current measurements (see the controller wiring
diagrams for the correct mounting direction and wiring).

Do not connect or disconnect a CT with live current present

If a CT is disconnected when there is current in the line, a high voltage is generated across the secondary of the CT.
This can cause arcing, personal injury or death, or damage to the controller.

The current measurement terminal block must always be screwed onto the module. Do not connect or disconnect any
current transformer (CT) while there is current in the line.

The current measurement terminal block must always be screwed onto the module. If for some reason the terminal block is
unscrewed, secure it using a 0.25 N'm (2.2 Ib-in) torque screwdriver with a 3.5 mm (0.14 in) flat-bladed bit.
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4.6 Differential current module ACM3.2

4.6.1

e
1

ACM3.2 terminal connections

Current in
g (Europe: $1;US:) - Gurrent * Consumer side L1
ACM3.2 = TR Gl 1 or 5 A AC (nominal)
o 2 (Europe: S2)
$1,, @1 5 Current in
2 . Consumer side L2
s2 S Current out 1 or 5 A AC (nominal)
$1° @ 3 = (Europe: S2)
L2 @ 4 5 Current in
32' Sili (Europe: S1; US: ")  current * c ide L3
$1 s 1or5AAC inal onsumer side
5 s2 Current out err (nominal)
L3 . (Europe: S2)
s2
5 7 Current in
Sill (Europe: S1; US: ) current * Neutral side L1
. eutral side
A o S Current out 1 0or 5 A AC (nominal)
o (Europe: S2)
s1° @ ; 9 Current in
g 3 SRR | e Neutral side L2
= @ 8 0 S Current out 1 or 5 A AC (nominal)
st @ . (Europe: S2)
gz: 11 Current in
s2 @ " gh (Europe: S1;US: ) current * Neutral side L3
s1, m " g S Ee G 1 or 5 A AC (nominal)
g{ (Europe: S2)
@)

NOTE * The two sets of current measurements must not be swapped around. The controller uses the second set of current
measurements together with the voltage measurements for a number of calculations.

More information
See AC configuration and nominal settings in the Designer's handbook for more information about changing the
reference direction of the current transformer.

Do not connect or disconnect a CT with live current present

If a CT is disconnected when there is current in the line, a high voltage is generated across the secondary of the CT.
This can cause arcing, personal injury or death, or damage to the controller.

The current measurement terminal block must always be screwed onto the module. Do not connect or disconnect any
current transformer (CT) while there is current in the line.
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4.6.2 Current encoding pins for ACM3.2

We strongly recommend the use of encoding pins on the current terminals of the ACM3.2.

Example fitting voltage encoding pins to ACM3.2

The encoding pins for the ACM3.2 are not the same as the encoding pins for voltage on the ACM3.1 or other terminals.

:

ACM3.2

: —
: —
: —

LEEEEER & R

100000l WOOOQQQH

:
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4.6.3 Default wiring for ACM3.2

L1 L2 L3 <:)
ACM3.2
GB \—;\—\ ©
. S1
: e
S s?EZ
. St * 3
: C e -
. S1 * 5
: C e .
2 s2 E6
= O
I\
O
L1
L2
S1° 44
. et
O
O =
L1 UN 51

L2 L) g

G
f\Ls 2
)

All the current transformers in the example diagram have a direction towards the protected object. Make sure that the current
transformers are installed correctly according to the wiring diagrams for your site, and that the Current reference dir. parameters for
the controller match the installed direction.

You can ground the S1 side of the current transformers instead of S2, as shown.
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4.6.4 Current measurements wiring

By default the direction of the current transformers are towards the protected area (as shown in the default wiring). If the direction of
the current transformers is not the same as the default direction, then the Current reference dir. parameter must be update to be the
same as the direction of the installed current transformer.

The current inputs are galvanically separated.

Mount each current transformer and connect it to the controller terminals so that each measurement current flows through the
controller in the correct direction. Incorrect mounting and wiring causes faulty current measurements (see the controller wiring
diagrams for the correct mounting direction and wiring).

Do not connect or disconnect a CT with live current present

If a CT is disconnected when there is current in the line, a high voltage is generated across the secondary of the CT.
This can cause arcing, personal injury or death, or damage to the controller.

The current measurement terminal block must always be screwed onto the module. Do not connect or disconnect any
current transformer (CT) while there is current in the line.

The current measurement terminal block must always be screwed onto the module. If for some reason the terminal block is
unscrewed, secure it using a 0.25 N-m (2.2 Ib-in) torque screwdriver with a 3.5 mm (0.14 in) flat-bladed bit.
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4.7 Input/output module IOM3.1
4.7.1 10M3.1 terminal connections

Table 4.5 GENSET, SHAFT generator, SHORE connection and BUS TIE breaker controllers

1 P

Normally open

|
e Common Breakers > [B(eaker] > Control >
! [Close]* (Configurable)
&
Normally closed
- Normally open
|
— Common Break.ers > [Breaker] > [Open][*
o JL (Configurable)
® Normally closed  Rejay output (250 V AC or 30 V
® - Normally open DC, and 6 A)
|
O Sl Common Configurable
© o Normally closed
©,
o < Normally open
|
@) “H Common Configurable
® . Normally closed
© — Breakers > [Breaker] > Feedback
© > [Open]* (Configurable)
O o Breakers > [Breaker] > Feedback
© > [Closed]* (Configurable)
®
® o Breakers > [Breaker] > Feedback
> [Short circuit]* (Configurable)
Alarm system > Command >
(0] 13 16 - Acknc?w/edge all alarms*
o] 1a (Configurable)
ol 15 Digital input (OFF: 0 to 2 V DC, Breakers > [Breaker] > C d
ol s |17 - ON: 8 t0 36 V DC, Impedance: 4.7 225K’ é e er]bl omman
el 17 kQ) [Close]* (Configurable)
(o] 18 18 ~ Breakers > [Breaker] > Command
(O] 19 > [Open]* (Configurable)
~>|(®| 20
(O] 21 19 — Alarm system > Inhibits > Activate
(o] 22 inhibit 1* (Configurable)
coM[(®| 23
20 il Configurable
i 21 - Configurable
22 ~> Local > Mode > Switchboard
control* (Configurable)
23 COM Digital input Common

NOTE * The default terminal connections.

[Breaker] Generator breaker Shaft generator breaker Shorsrzzrllz(ractlon Bus tie breaker

[Close] GB close SGB close SCB close BTB close
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[Open] GB open SGB open SCB open
[Closed] GB closed SGB closed SCB closed
[Short circuit] GB short circuit SGB short circuit SCB short circuit

HYBRID controller - IOM3.1 1

IOM3.1 -
. o
T 71 3
- @ 1
| 4 .
(O] 2 7]
©| 3 5 T
O 6 -
< @ 4 7
(0| s Nl
Mo s 8 “H
O 9 -
«,r @ 7
- o s 10 ,_AI,_
O] 11 “H
O 12
< @ 10
I
@ " 13
(o 12
T 71
14 >
(] 13
(| 14 15 >
(] 15
> (® 16
(0] 17 16 -
(] 18
(@] 19
~>|(®| 20 17 >
(O] 21
> (G| 22
CoM|(®| 23 18 -~
HO I
20 -
21 -
22 -
23 COM

1 -

Normally open
Common
Normally closed
Normally open
Common
Normally closed
Normally open
Common
Normally closed
Normally open
Common

Normally closed

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Common
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Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Digital input (OFF: 0 to 2 V DC, ON
DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input

:8to 36V

81036V

81036V

81036V

8to 36V

8to 36V

8to 36V

8to 36V

8to 36V

8to 36V

BTB open
BTB closed

BTB short circuit

(TN iR T

... > Control >
Breaker close

... > Control >
Breaker open

Configurable

Configurable

... > Feedback >
Breaker open

... > Feedback >
Breaker closed

... > Breaker trip
(Custom alarm)

Configurable

Configurable

Configurable

Configurable

Configurable

Configurable

... > PMS control
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HYBRID controller - IOM3.1 2

IOM3.1

b1y

b1y

b1y

©
©
©
O
©
®
©
O
®
©
®
O
©
©
®

Bl

—
>
>
>
>
—
—
>
-
>
com

13
14
15
16
17
18
19
20
21
22
23

QOO0

:

© o0 N o o B~ w DN

- A A
N = O

13

14

15

16

17

18

19

20

21

22

23

1 -

i
o

<
|

<«
|

U

<
|

<«
|

<

1
|

<«
|

Ph

>

~
~
>
~
~
~
>

-~

COM

T i =T R

Normally open
Common
Normally closed
Normally open
Common
Normally closed
Normally open
Common
Normally closed
Normally open
Common

Normally closed

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Common
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Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Digital input (OFF: 0 to 2 V DC, ON
DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON:

DC, Impedance: 4.7 kQ)
Digital input

:8to 36V

8to 36V

81036V

81036V

81036V

81036V

81036V

8to 36V

8to 36V

8to 36V

...>PTO
acknowledge

... >PTI
acknowledge

... > Standby
acknowledge

Configurable

Pre-warning
(Alarm, PMS
Controlled Stop)

... > PTO ready

.. > PTO request

.. > PTO running

.. > PTl ready

.. > PTl request

.. > PTl running

... > Standby ready
(Hybrid)

... > Standby
request (Hybrid)

... > PMS control

Page 54 of 132



4.7.2 Default wiring for GENSET controller IOM3.1

L1 ®
L2 ¢
L3 o

Supply

- - Generator breaker >
A Control > GB close
| e—2—9

- -~ | Generator breaker >
1l Control > GB open
| —% T

oo\ 25NN\

Generator breaker > Feedback >
GB open (12/24 V DC)

Generator breaker > Feedback >
GB closed (12/24 V DC)

Generator breaker > Feedback >
GB short circuit (12/24 V DC)

I 71
| e—it3—
::: ol s ’{ Alarm > Acknowledge all alarms |—¢
::_' o Generator breaker > Command >
> ot —e
. o GB close
-»> [ T
- L Generator breaker > Command > | |
GB open
PR Inhibits > Activate inhibit 1 —¢
coMm| e—a3—— |—§ Mode > Switchboard control -——¢

Common [“ [ ] [ ] []

4.7.3 Recommended wiring for HYBRID controller IOM3.1

Recommended wiring for the HYBRID controller uses 2 IOM3.1 modules.
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IOM3.1 1

Inverter

L1 ®
L3 ol
Supply
(12/24 Vv DC)
I0M3.1

hces 4 Control > Breaker close

4—%—1 2

e

< 4 Control > Breaker open

4—%—1 &

i

Inverter
breaker F A\ \ A %
Feedback > Breaker is open

~> 43

> 14 1 Feedback > Breaker is closed

~> 45

Breaker trip (Custom alarm) ~

. 2 Switchboard

com 23
Common
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IOM3.1 2

L1 ®
L3 ot
Supply
(12/24 V DC)
I0OM3.1
hces 4 PTO acknowledge
4—%—1 2
&
< + PTI acknowledge
<—§-4 5
&
< + Standby acknowledge
4—%—1 S
O
. V-
3
Q
<
S
2
%)
— i Prewarning (Alarm, PMS Controlled Stop)
-> T
-~ » PTO ready
s N PTO request
i PTO running E {
o PTl ready
o PTI request —
I PTI running — v
o Standby ready (Hybrid)
; . Standby request (Hybrid)
-~ 22
com 23
Common
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breaker

Inverter
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4.7.4 Default wiring for SHAFT generator controller IOM3.1

L1 ®
L2 ¢
L3 ®
Supply
IOM3.1
- - Shaft generator breaker >
ﬂ ¥ Control > SGB close
| o771 1
- ~ Shaft generator breaker >
M- Control > SGB open
1 ¢
i SGB
- 7NN\
< Shaft generator breaker > Feedback >
i SGB open (12/24 V DC)
ol
Shaft generator breaker > Feedback >
SGB closed (12/24 V DC)
N
<—:~ Shaft generator breaker > Feedback >
o SGB short circuit (12/24 V DC)
| e——
e Alarm > Acknowledge all al
ol e ’{ arm > Acknowledge all alarms |
::_' * Shaft generator breaker >
> et
. Command > SGB close
> (@
~> L Shaft generator breaker >
Command > SGB open
ol e Inhibits > Activate inhibit 1 —¢
com| e—=a |—§ Mode > Switchboard control ——¢
G
[ ] [] []
Common ( )
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4.7.5 Default wiring for SHORE connection controller IOM3.1

L1 ®
L2 ¢
L3 ¢

Supply

Shore connection breaker >
Control > SCB close

N

Shore connection breaker >
Control > SCB open

IS

(4]

SCB

Shore connection breaker > Feedback >
SCB open (12/24 VV DC)

Shore connection breaker > Feedback >
SCB closed (12/24 V DC)

Shore connection breaker > Feedback >
SCB short circuit (12/24 V DC)

®
C,
©)
O
C,
®
©)
O
©)
©)
©)
O
©)
©)
©)

| e—it3—
::: ol s Alarm > Acknowledge all alarms |—¢
::_' ST Shore connection breaker >

> —F— 1
. o Command > SCB close

-> ¢ T
- L Shore connection breaker > |

Command > SCB open

PR Inhibits > Activate inhibit 1 —¢
coMm| | e——23— |—§ Mode > Switchboard control ——¢ \ /

QD-

SHORE
connection

Common
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4.7.6 Default wiring for BUS TIE breaker controller IOM3.1

Busbar A Busbar B
L1 e
L2 "
L3 /I(
Supply /]'/
|
N
IOM3.1 BTB
C T 1T
- —~1 Bus tie breaker > Control >
I BTB close
— 2
|
- |, Bus tie breaker > Control >
ﬂ ~ 1 BTB open
— 5 4
|
Bus tie breaker > Feedback >
BTB open (12/24 VV DC)
Bus tie breaker > Feedback >
BTB closed (12/24 V DC)
Bus tie breaker > Feedback >
BTB short circuit (12/24 V DC)
T 7]
—>| e—t3—
G IEC 14
ol s Alarm > Acknowledge all alarms
::_' * * Bus tie breaker > Command >
> —tF—
BTB close
LN IRC 48
-~ L Bus tie breaker > Command >
BTB open
PR Inhibits > Activate inhibit 1 ——¢
coMm| e—a3—— Mode > Switchboard control ——¢
Common

4.7.7 Relay output wiring (changeover)

This changeover relay has three terminals: normally closed, common and normally open. You can connect wiring to:

* All three terminals

+  Common and normally open terminals

+  Common and normally closed terminals
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Connection to Normally open and common terminals

Relay output connected to a 230 V AC contactor. You can swap the terminal connections around without affecting the performance.

230 VAC
T
wr(®
ﬂ ®
(O] .
A
% Contactor [1:|
AZ‘ ]*
0VAC

Similarly, you can connect equipment to the normally closed terminal and common.
Connection to all three terminals

For this configuration, current flows through the equipment connected to the normally closed terminal when the relay is de-
energised. The current flows through the equipment connected to the normally open terminal when the relay is energised.

230 VAC

mo

/\/
/\/
N
ﬂ ®
(@
% Al A1
Contactor [ ] Contactor [ ]

or

0VAC

For 230 V AC contactors, we strongly recommend that you use an RC snubber for noise suppression across the contactor.
4.7.8 Digital input wiring

The digital inputs are bi-directional, so you can swap the terminal connections around without affecting the performance..
However, all the digital inputs in a group share a common terminal. The digital input common for a module may be either low
(connected to 0 V), or high (connected to 12 or 24 V):

+ If common is low: All the digital input signals connected to the group must be high (connected to 12 or 24 V).
« If common is high: All the digital input signals connected to the group must be low (connected to 0 V).

The digital input common is not used as the common for any of the other terminals on the same hardware module. The digital input
common is also not affected by the digital input commons on other hardware modules.
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Figure 4.11

Example: Digital input wiring (common = 0 V)

12/24V DC

L

Digital
signal

ovDC

Figure 4.12

Example: Digital input wiring (common = 12 or 24 V)

12/24 V DC

Digital
signal

ovDC

Safety function wiring

Safety functions, for example, Emergency stop, require a normally closed digital signal to be wired to the controller.

Figure 4.13

Example: Digital input wiring for safety functions (common = 0 V)

12/24 V DC

)

Digital
signal

ovDC
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Figure 4.14

12/24V DC

Example: Digital input wiring for safety functions (common = 12 or 24 V)

Digital

Y signal

Compliance with EN60255-26
If the wire to an open contact is over 10 m long, then additional measures are required for compliance with EN60255-26. You can

use a 1 kQ resistor to common, or you can use a twisted or shielded wire to the open contact.

Figure 4.15

12/24 V DC

Example: 1 kQ resistor to common for compliance with EN60255-26

>10m

Digital
signal

R

ovDC

Figure 4.16

12/24 V DC

Example: Twisted wire for compliance with EN60255-26

>10m

Digital
signal

ovDC
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Figure 4.17

Example: Shielded wire for compliance with EN60255-26

12/24V DC

Digital
o T— >10m w signal
v A

ovDC

Figure 4.18

Example: Closed contact for compliance with EN60255-26

12/24 V DC

>10m Lﬁ

ovDC
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4.8

4.8.1
Table 4.6
T
1
IOM3.2 2
3
<«1(O] 1
4
j@ 2
::-|® 3 S
®| 4 6
i
©®| 6
::-|® 7 8
®
8 9
SO 9
J (el 10 10
o [CoX I
Flte| 12 11
<-|/v ® 13
F (e 14
<'|/v ® 15 12
F (@ 16 13
® 14
®
© 15
®
© 16
®
®
®
®
®
®
®
®

S ISR -SRI O T A

B

IOM3.2 terminal connections

Normally open
Common
Normally open
Common
Normally open
Common
Normally open

Common

Analogue output

Common

Analogue output

Common

Analogue output

Common

Analogue output

Common
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Input/output module IOM3.2

IOM3.2 Relay outputs (1 to 8) and Analogue multifunctional outputs (9 to 16)

Relay output (30 V DC and 6 A)

Relay output (30 V DC and 6 A)

Relay output (30 V DC and 6 A)

Relay output (30 V DC and 6 A)

Analogue current output (-25 to 25 mA DC)
Analogue voltage output (-10 to 10 V DC)
Analogue PWM output (1 to 2500 Hz)

Analogue current output (-25 to 25 mA DC)
Analogue voltage output (-10 to 10 V DC)
Analogue PWM output (1 to 2500 Hz)

Analogue current output (-25 to 25 mA DC)
Analogue voltage output (-10 to 10 V DC)

Analogue current output (-25 to 25 mA DC)
Analogue voltage output (-10 to 10 V DC)

Configurable

Configurable

Configurable

Configurable

Configurable

Configurable

Configurable

Configurable
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Table 4.7 IOM3.2 Digital inputs (17 to 21) and Analogue multifunctional inputs (22 to 29)

17
IOM3.2
18
::-|® 1
©®| 2 19
::-|® 3
®| 4
pele B
®| 6
21
eq(®] 7
.:l@ 8 22
Lo 9
(o] 10
ii‘-’. O 1
o 12
"I/v ® 13 23
(e 14
<'|/v ® 15
F (@ 16
® 24
®
®
®
®
®
o 25
®
®
®
®
© 26
®
27
28
29

>

>

>

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Common

Analogue input

Common

Analogue input

Common

Analogue input

Common

Analogue input

Common

Digital input (OFF: -2to 2 V DC, ON: -36 to -8 V
DC or 8 to 36 V DC, Impedance: 3.9 kQ)

Digital input (OFF: -2 to 2 V DC, ON: -36 to -8 V
DC or 8 to 36 V DC, Impedance: 3.9 kQ)

Digital input (OFF: -2 to 2 V DC, ON: -36 to -8 V
DC or 8 to 36 V DC, Impedance: 3.9 kQ)

Digital input (OFF: -2 to 2 V DC, ON: -36 to -8 V
DC or 8 to 36 V DC, Impedance: 3.9 kQ)

Current input (0 to 20 mA or 4 to 20 mA)
Voltage input (-10 to 10 V DC or 0 to 10 V DC)
RMI 1 or 2 wire (0 to 4.5 kQ)

Pt100 (-200 to 850 °C)

Pt1000 (-200 to 850 °C)

Thermocouple (E: -200 to 1000 °C, J: -210 to
1200 °C, K: -200 to 1372 °C, N: -200 to 1300 °C,
R: -50 to 1768 °C, S: -50 to 1768 °C, T: -200 to
400 °C)

Current input (0 to 20 mA or 4 to 20 mA)
Voltage input (-10 to 10 V DC or 0 to 10 V DC)
RMI 1 or 2 wire (0 to 4.5 kQ)

Pt100 (-200 to 850 °C)

Pt1000 (-200 to 850 °C)

Thermocouple (E: -200 to 1000 °C, J: -210 to
1200 °C, K: -200 to 1372 °C, N: -200 to 1300 °C,
R: -50 to 1768 °C, S: -50 to 1768 °C, T: -200 to
400 °C)

Current input (0 to 20 mA or 4 to 20 mA)
Voltage input (-10 to 10 V DC or 0 to 10 V DC)
RMI 1 or 2 wire (0 to 4.5 kQ)

Pt100 (-200 to 850 °C)

Pt1000 (-200 to 850 °C)

Thermocouple (E: -200 to 1000 °C, J: -210 to
1200 °C, K: -200 to 1372 °C, N: -200 to 1300 °C,
R: -50 to 1768 °C, S: -50 to 1768 °C, T: -200 to
400 °C)

Current input (0 to 20 mA or 4 to 20 mA)
Voltage input (-10 to 10 V DC or 0 to 10 V DC)
RMI 1 or 2 wire (0 to 4.5 kQ)

Pt100 (-200 to 850 °C)

Pt1000 (-200 to 850 °C)

Thermocouple (E: -200 to 1000 °C, J: -210 to
1200 °C, K: -200 to 1372 °C, N: -200 to 1300 °C,
R: -50 to 1768 °C, S: -50 to 1768 °C, T: -200 to
400 °C)

4.8.2 Default wiring for input/output module IOM3.2

The IOM3.2 input/output module has no default configuration. All inputs and outputs are configurable
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Configurable

Configurable

Configurable

Configurable

Configurable

Configurable

Configurable

Configurable
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4.8.3 Relay output wiring

The diagram shows the connection of the relay output to an external relay. There is no voltage on the external relay when the
controller relay is open.

12/24V DC

T ey i[;j iy

ovDC

Use a diode size as recommended by the relay supplier.

You can swap the terminal connections around without affecting the performance.

12/24 V DC

A1l

% Relay Atzj N

ovDC

Install a freewheeling diode ( l> ) to prevent a sudden voltage spike across the inductive load when the voltage source is
removed.

4.8.4 Pulse width modulation (PWM) output wiring (terminals 9-10 or 11-12 only)

Pulse width modulation (PWM) output is normally used to control a governor. The PWM could also be used as an input for another
controller, as shown in the diagram below. PWM wiring can only be made to terminals 9 and 10, or 11 and 12.

Controller

PWM output
® Common

4.8.5 Analogue multifunctional current or voltage outputs wiring

The diagram below shows the connection of an external controller to the DEIF controller's analogue current or voltage output. The
I/O configuration determines whether the output is current or voltage.
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/\/ /\/
/\/ /\/
External unit External unit
e | He 1 ]
I I(C - or (@ .
/\/ /\/
/\/ /\/

NOTICE

Terminal damage

These outputs are active outputs. Do not connect an external power supply to these terminals. Connecting an external power
supply may damage the terminals.

Using an analogue output with an external instrument
The analogue output can be connected directly to a 4 to 20 mA external instrument:

o —

DEIF recommends using instruments from the DEIF DQ moving coil instrument series. See http://www.deif.com for more
information.

4.8.6 Digital input wiring

The digital inputs are bi-directional, so you can swap the terminal connections around without affecting the performance..
However, all the digital inputs in a group share a common terminal. The digital input common for a module may be either low
(connected to 0 V), or high (connected to 12 or 24 V):

» If common is low: All the digital input signals connected to the group must be high (connected to 12 or 24 V).
» If common is high: All the digital input signals connected to the group must be low (connected to 0 V).

The digital input common is not used as the common for any of the other terminals on the same hardware module. The digital input
common is also not affected by the digital input commons on other hardware modules.
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Figure 4.19

Example: Digital input wiring (common = 0 V)

12/24V DC

L

Digital
signal

ovDC

Figure 4.20

Example: Digital input wiring (common = 12 or 24 V)

12/24 V DC

Digital
signal

ovDC

Safety function wiring

Safety functions, for example, Emergency stop, require a normally closed digital signal to be wired to the controller.

Figure 4.21

Example: Digital input wiring for safety functions (common = 0 V)

12/24 V DC

)

Digital
signal

ovDC

INSTALLATION INSTRUCTIONS 4189341098J UK

Page 69 of 132



Figure 4.22

12/24V DC

Example: Digital input wiring for safety functions (common = 12 or 24 V)

Digital

Y signal

Compliance with EN60255-26
If the wire to an open contact is over 10 m long, then additional measures are required for compliance with EN60255-26. You can

use a 1 kQ resistor to common, or you can use a twisted or shielded wire to the open contact.

Figure 4.23

12/24 V DC

Example: 1 kQ resistor to common for compliance with EN60255-26

>10m

Digital
signal

R

ovDC

Figure 4.24

12/24 V DC

Example: Twisted wire for compliance with EN60255-26

>10m

Digital
signal

ovDC
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Figure 4.25 Example: Shielded wire for compliance with EN60255-26

12/24V DC

Digital
o T— >10m w signal
v A

ovDC

Figure 4.26 Example: Closed contact for compliance with EN60255-26

12/24 V DC

/\/
>10m Lﬁ

ovDC

4.8.7 Analogue multifunctional inputs wiring

The 1/O configuration determines whether the input is current or resistance. For resistance, the 1/0 configuration also determines the
type of resistance input.

NOTICE

Before connecting external transmitter

Configure the terminals correctly (that is, for current or for voltage) before connecting the external transmitter.

Digital inputs with wire break detection
Wire-break detection with maximum resistance for ON detection: 100 Q to 400 Q.

Figure 4.27  Connection of a dry contact with cable supervision

© R1

Requirements:
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» The maximum resistance for the circuit and resistor (R1) is 330 Q.
* R1 must be connected to the switch, and not to the controller terminals.

Figure 4.28  Connection of a dry contact with cable supervision, and short circuit detection

© R1
/\/ R2

Requirements:

» The maximum resistance for the circuit and resistor (R1) is 330 Q.

* The resistance of R2 must be less than R1.

* R1 must be connected to the switch, and not to the controller terminals.

Current input
The current input may be either active or passive, and a combination of active and passive inputs may be used.

Figure 4.29  Connection of an active transducer

12/24V DC

ovDC

Figure 4.30 Connection of a passive transducer

12/24V DC

0ovDC

Voltage input

The following diagram shows the connection for voltage input.
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12/24 V DC

ovDC

Resistance input
The resistance inputs are always passive inputs. The controller sends a small current through the external equipment and measures
the resistance.

NOTE There is no software compensation for the wire length to the resistance input. Errors due to wire length can be adjusted by
creating a custom graph for the analogue input in PICUS.

Figure 4.31  Connection of a 2-wire Pt100/1000 sensor

Pt100/1000

Figure 4.32  Connection of a 3-wire Pt100/1000 sensor

 TT——1  Pt100/1000

el
® *--

You do not have to connect the third wire (shown by the dashed line). If you want to connect the third wire, connect it to the
common, as shown in the diagram.
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Figure 4.33

Connection of a 4-wire Pt100/1000 sensor

Pt100/1000

o

You do not have to connect the third and fourth wires (shown by the dashed lines). If you want to connect them, connect them as
shown in the diagram.

Figure 4.34

Connection of a 1-wire resistance measurement input (RMI)

RMI

=

L

Figure 4.35

Connection of a 2-wire resistance measurement input (RMI)

RMI
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4.9 Input/output module IOM3.3
4.9.1 I10M3.3 terminal connections

Table 4.8 IOM3.3 Analogue multifunctional inputs

! A

Current input
Gie 2 +~B Analogue input 01020 mAor 4 to 20 mA Configurable
: C
Al(G 3 Voltage input
-8 g . B 100 10V DC or 0 to 10 V DC
A
cl@ 3 -B _ :
AID] 4 5 Analogue input RMI 2 or 3 wire Configurable
-B|(®| 5 6 0to4.5kQ +1Q
Cli(® 6
Al(e] 7 U A i
RMI 1 wire
"g g g 8 -B Analogue input 0to4.5kQ+2 Q Configurable
Cc
A|(®] 10 9
~B|(®] 11 - Pt100
cl(ef 12 A -200 to 850 °C
Al(®] 13 11 -B Analogue input Configurable
»B|(o] 14 C Pt1000
cllel 15 -200 to 850 °C
A|(O] 16 13
-B((®| 17 A
cl@] 18 14 -B Analogue input Thermocouple Configurable
Al (@] 19 C E: -200 to 1000 °C
+B|(®| 20 15 J: -210 to 1200 °C
cCl(e®f 21 16 A K: -200 to 1372 °C
AlG] 22 _ N: -200 to 1300 °C .
-B g 93 17 -+B Analogue input R: -50 to 1768 °C Configurable
Cl(®] 24 18 S:-50to 1768 °C
A f 25 19 T: -200 to 400 °C
+B| (O] 26 A
cllel 20 -B Analogue input Configurable
A|(®]| 28
+-B((®] 29 21
Cl(®@] 30 p
A
@ 23 ~-B Analogue input Configurable
24
25 A
26 -B Analogue input Configurable
Cc
27
28 A
29 -B Analogue input Configurable
Cc
30

4.9.2 Default wiring for input/output module IOM3.3

The IOM3.3 input/output module has no default configuration. All inputs and outputs are configurable
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4.9.3 Analogue multifunctional inputs

The 1/0 configuration determines whether the input is current or resistance. For resistance, the 1/0 configuration also determines the

type of resistance input.

NOTICE

Before connecting the external transmitter

Configure the terminals correctly (that is, for current or for voltage) before connecting the external transmitter.

4.9.4 Digital inputs wiring with wire break detection
Wire-break detection with maximum resistance for ON detection: 100 Q to 400 Q.

Figure 4.36  Connection of a dry contact with cable supervision

oL

/\/
/\/

AT

—

HOIn

Requirements:

A
-B
c

* The maximum resistance for the circuit and resistor (R1) is 330 Q.
* R1 must be connected to the switch, and not to the controller terminals.

Figure 4.37  Connection of a dry contact with cable supervision, and short circuit detection

oL

/\/
/\/

C;
g T R1

S R2

@

Requirements:

A
-B
c

» The maximum resistance for the circuit and resistor (R1) is 330 Q.
* The resistance of R2 must be less than R1.
* R1 must be connected to the switch, and not to the controller terminals.

4.9.5 Analogue current inputs wiring

The current input may be either active or passive, and a combination of active and passive inputs may be used.
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Figure 4.38  Connection of an active transducer

12/24V DC

Bo

/\/
/\/

s

_©

0vDC

A
-B
o3

Figure 4.39  Connection of a passive transducer

12/24V DC

no

/\/
/\/

@ +
C; = |
®

L
T~

O

ovDC

A
-B
[

4.9.6 Analogue voltage inputs wiring
The following diagram shows the connection for voltage input.

12/24V DC

B

/\/
/\/

®

® + +
® v L
/\/
/\/

HOIn

ovDC

A
-B
c

4.9.7 Analogue resistance inputs wiring

The resistance inputs are always passive inputs. The controller sends a small current through the external equipment and measures
the resistance.

NOTE There is no software compensation for the wire length to the resistance input. Errors due to wire length can be adjusted by
creating a custom graph for the analogue input in PICUS.
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Figure 4.40

pos

—

Connection of a 2-wire Pt100/1000 sensor

Pt100/1000

=

A
-B
c

C}
©®
G

/\/
/\/

HOIn

Figure 4.41

Connection of a 3-wire Pt100/1000 sensor

Pt100/1000

S

Figure 4.42

Connection of a 4-wire Pt100/1000 sensor

Pt100/1000

C,
C,
C;

S

You do not have to connect the fourth wire (shown by the dashed line).

Figure 4.43

Connection of a 1-wire resistance measurement input (RMI)

RMI
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Figure 4.44

pops

/\/

Connection of a 2-wire resistance measurement input (RMI)

RMI

|

Figure 4.45

Connection of a 3-wire resistance measurement input (RMI)

RMI

4.9.8 Analogue thermocouple inputs wiring

Figure 4.46

Connection of thermocouple with internal compensation input

Thermocouple

N

Compensation occurs in the IOM3.3 module.

Figure 4.47

oL

—

Connection of thermocouple with external compensation input

Copper -------- Thermocouple wire

E: Ch1

(OJOXO]

®PO®

/\/

HOIn

The cold junction compensation can be wired to any input on the controller that can measure a temperature sensor.

Junction box
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4.10 Input/output module IOM3.4

4.10.1

IOM3.4 terminal connections

IOM3.4

0

0 N O O~ WON =

®
©
©®
©
©®
©
©®
©
©®
(O)
©®
(O)
©®
O]

MDD D44eRR s

)
OOOOOOOOOO
©

N
[CNONONONCNONONONO)
3

com

:

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31
32

Cl+

e

u

COM
~
~
~
~
—~
~
—~
>
COM

Positive supply

Digital output
Digital output
Digital output
Digital output
Digital output
Digital output
Digital output
Digital output
Digital output
Digital output
Digital output
Digital output
Common
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input
Common
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input

Common
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Positive supply for digital output terminals 2 to
13 (12 or 24 V DC) (nominal), maximum 36 V

DC

Digital outputs:

Maximum current: < 55 °C: 250 mA (per
output)

Leak current: Typical 1 pA, maximum 100 pA

Saturation voltage: Maximum 0.5 V
Non-replaceable: 4 A fuse
Voltage withstand: +36 V DC

Common for digital output terminals 2 to 13

Digital inputs:

OFF: 0to 2V DC
ON: 81036V DC
Impedance: 4.7 kQ

Common for digital input terminals 15 to 22

Digital inputs:

OFF:0to 2V DC
ON: 8t0 36 V DC
Impedance: 4.7 kQ

Common for digital input terminals 24 to 31

Positive supply

Configurable

Configurable

Configurable

Configurable

Configurable

Configurable
Configurable
Configurable
Negative supply
Configurable
Configurable
Configurable
Configurable
Configurable
Configurable
Configurable

Configurable

Configurable
Configurable
Configurable
Configurable
Configurable
Configurable
Configurable

Configurable
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4.10.2 Default wiring for input/output module IOM3.4

The IOM3.4 input/output module has no default configuration. All inputs and outputs are configurable

4.10.3 Digital output wiring

Each transistor has a normally open terminal (ﬂ"-). The transistor group has a positive supply terminal ( - ), and a common

( 03- ). The following diagram shows the connection of the transistor output to an external contactor.

12/24V DC

O+ (@
"\‘,{@

o flet———

o T— Contactor

ovDC

NOTE You can install a diode ( _%_) to reduce electromagnetic interference.

4.10.4 Digital input wiring

The digital inputs are bi-directional, so you can swap the terminal connections around without affecting the performance..
However, all the digital inputs in a group share a common terminal. The digital input common for a module may be either low
(connected to 0 V), or high (connected to 12 or 24 V):

» If common is low: All the digital input signals connected to the group must be high (connected to 12 or 24 V).
» If common is high: All the digital input signals connected to the group must be low (connected to 0 V).

The digital input common is not used as the common for any of the other terminals on the same hardware module. The digital input
common is also not affected by the digital input commons on other hardware modules.

Figure 4.48  Example: Digital input wiring (common =0 V)

12/24V DC

signal

) w Digital

ovDC
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Figure 4.49  Example: Digital input wiring (common = 12 or 24 V)

12/24V DC

L Digital
o T— signal

ovDC

Safety function wiring
Safety functions, for example, Emergency stop, require a normally closed digital signal to be wired to the controller.

Figure 4.50  Example: Digital input wiring for safety functions (common = 0 V)

12/24 V DC

L Digital
o T— signal

ovDC

Figure 4.51  Example: Digital input wiring for safety functions (common = 12 or 24 V)

12/24 V DC

L Digital
\

signal

Compliance with EN60255-26

If the wire to an open contact is over 10 m long, then additional measures are required for compliance with EN60255-26. You can
use a 1 kQ resistor to common, or you can use a twisted or shielded wire to the open contact.
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Figure 4.52  Example: 1 kQ resistor to common for compliance with EN60255-26

12/24V DC

- Digital
o T— signal

>10m

2 R

ovDC

Figure 4.53  Example: Twisted wire for compliance with EN60255-26

12/24 V DC

b Digital

>10m signal

ovDC

Figure 4.54 Example: Shielded wire for compliance with EN60255-26

12/24V DC

Digital
— s 10m w signal
N Iy

ovDC

Figure 4.55 Example: Closed contact for compliance with EN60255-26

12/24 V DC

/\/
>10m Lﬁ

ovDC
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4.11 Engine interface module EIM3.1

4.11.1 EIM3.1 terminal connections

EIM3.1

GNONO)

CNONONGNONONCNC,

Q
g
CNONONCHORONCHONONCNONO;

:

F

© o ~N o o ~ W N -

-
- O

12
13
14
15

16

17

18

19
20

21

22

COM

COM

R/\»>

R/~>

R/~

COM

+

Normally open
Common

Normally open
Common

Normally open
Common

Normally open
Common
Bi-directional input
Bi-directional input
Bi-directional input
Bi-directional input

Common
MPU input
Common
W input

Analogue RMI input
Analogue RMI input

Analogue RMI input

Common

Ground

12 or 24 V DC (nominal) *

ovDC

Relay output:
30V DCand6 A

Relay output:
30V DC and 6 A

Relay output:
30V DCand6A

Relay output with wire break detection:

30V DCand6A

Digital inputs:

OFF:0to 2V DC
ON: 8to 36V DC
Impedance: 4.7 kQ

Common for digital input terminals 11 to 14

MPU input (Voltage: 2 to 70 V AC peak,
Frequency: 2 to 20,000 Hz)

Common for MPU or W input
W input (Voltage: 8 to 36 V AC, Frequency: 2

to 20,000 Hz)

Analogue current or resistance
measurement input (RMI):

Current input: 0 to 20 mA, or 4 to 20 mA
Pt100/1000: -40 to 250 °C

Resistance measurement: 0 to 2.5 kQ
Digital input (dry contact with cable
supervision): maximum 330 Q for ON

detection

Minimum current rating for connected

relays: 2.5 mA

Analogue input common

Frame ground

Power supply *

.. > Crank

Configurable

Configurable

.. > Stop coil

.. > Start enable
Configurable
Configurable

Configurable

Magnetic pickup

Generator tacho or
NPN/PNP sensor

Configurable
Configurable

Configurable

NOTE * Maritime classification societies require an independent power supply for the EIM. The EIM must therefore not be
connected to the same power supply source as the PSM.
** Default configuration information only applies to the GENSET or HYBRID controllers. There is no default configuration
for EIM 3.1 for the other controller types.
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4.11.2 Default wiring for GENSET controller EIM3.1

L1

L2

L3

Supply
Frame ground

EIM3.1

[+

ORONO)

Engine > Control > Crank

[
P

N Y

Engine > Control > Stop coil
(with wire break detection)

Common
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4.11.3 Recommended wiring for HYBRID controller EIM3.1

L1 ®
L3 >
Supply
(12/24 V DC)
Frame ground —¢—
EIM3.1
£ | (e
+ | (o—t——
(N
- )
j ) Crank (start inverter)
5
6
7
8 Stop coil Invert
with wire break detection ~ _\_ _\ 'nverter
- 9 ( ) \ \ \ breaker
Pl
R B Digital running feedback
12
13
14
COM | (oe—4o——e

Power derate percentage Inverter

R/> 46

COM| | (e—22—¢

Common

4.11.4 Frame ground wiring

Create a protective earth:
1. Connect the frame ground terminal to the protective earth connection.
2. Connect the frame ground terminal to the cabinet.

3. Connect the rack to the cabinet.

The frame ground is connected to the power supply terminals through transient voltage suppression diodes (transorbs). In order to
protect the frame ground and power supply, max. 36 V is allowed between the frame ground and the power supply terminals.
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4.11.5 Power supply wiring

Connect the power supply (+) to the 12 or 24 V DC power supply, and the power supply (-) to the 0 V DC power supply.

NOTICE

Negative power supply terminal

Do not wire the negative power supply terminal of the modules with independent power supplies (for example, PSM 3.1) to the ship
single-phase ground. If the voltage between the power supply terminals and frame ground exceeds 36 V, the power supply
terminals and the frame ground terminal will be damaged.

Figure 4.56 Recommended wiring for the power supply

.
=" 1224V

.D+
9o
|

Figure 4.57  Incorrect wiring of the power supply

.
<" 12124 v

.D+
X
|

it

If the EIM power supply fails or is not connected, the PSM will supply power to the EIM.
If the PSM power supply fails, the EIM will run on its independent power supply. However, the EIM will not supply power to the PSM.

The equipment does not contain a backup power supply. The power supply source must therefore include the necessary power
backup.

Class societies require an independent power supply for the EIM. The EIM must therefore not be connected to the same power
supply source as the PSM.

4.11.6 Relay output wiring

The diagram shows the connection of the relay output to an external relay. There is no voltage on the external relay when the
controller relay is open.
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12/24V DC

L A17
~ " Relay ] N
A2

ovDC

Use a diode size as recommended by the relay supplier.

You can swap the terminal connections around without affecting the performance.

12/24V DC

Al

Relay [ ] VN

A2

LI

ovDC

Install a freewheeling diode ( E ) to prevent a sudden voltage spike across the inductive load when the voltage source is
removed.

4.11.7 Relay output with wire break detection
The diagram below shows an example of the wiring for this output.

Figure 4.58 Example: Stop coil relay with wire break detection

12/24VvDC

e Stopﬁ?
T coil a7 N

ovDC

Do not connect the terminals to an alternating current supply. Alternating current will destroy the wire break detection.

The relay with wire break detection uses a small, constant current for wire break detection. This current can activate small relays,
and cannot be turned off.
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Remember to install the freewheeling diode ( l> ). This diode prevents a sudden voltage spike across the inductive load when
the voltage source is removed.

Checking the relay size
The wire break detection current leak does not activate the relay if this formula is true:

Vrelease > (Vsupply -4.5 V) / (3900 Q+ Rcoil) 28 Rcoil

Vieease  The release voltage for the relay (see the relay's data sheet).
Vsupply The supply voltage that the relay is connected to (12 or 24 V).

Reoil The relay coil resistance (see the relay's data sheet).

This formula does not include a safety factor.

If the calculation shows that the relay is too small, use a relay with a higher release voltage and/or a smaller coil resistance.

S Relay coil resistance calculation example 1
For a 24 V supply, a relay with a 7.5 V release voltage and a 630 Q coil is proposed.
The right side of the equation is then (24 V - 4.5V) /(3900 Q + 630 Q) x 630 Q = 2.7 V.

The release voltage (7.5 V) is more than 2.7 V. The wire break detection current leak will not activate this relay.

S Relay coil resistance calculation example 2
For a 12 V supply, a relay with a 0.6 V release voltage and an 848 Q coil is proposed.
The right side of the equation is then (12 V -4.5V) /(3900 Q + 848 Q) x 848 Q = 1.3 V.

The release voltage (0.6 V) is less than 1.3 V. The wire break detection current leak will activate this relay. Use a bigger
relay, or use an external resistor to prevent relay activation.

Using an external resistor to prevent relay activation

If you do not need to detect a wire break in the stop coil, you can install an external resistor to stop the wire break detection current
leak from activating the relay.

Figure 4.59  Wiring example for external resistor to stop the wire break current leak from activating the relay

12/24 V DC

L A1

ovDC

Use the following formula to calculate the maximum resistor size (in ohms):
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Rresistor = Rcoil 3 Vrelease X (2 &3 Rcoil + 7800) / (2 X Rcoil X Vsupply -9x RcoiI - 7800 x Vrelease -2x RcoiI X Vrelease)

This formula does not include a safety factor.

If you get a negative result on the right side, then you do not need a resistor.

S External resistor size calculation example

For a 24 V supply, a relay with a 1.2 V release voltage and a 3390 Q coil is proposed. The wire break detection current will
activate this relay, and so an external resistor is required.

The external resistor must have less resistance than:
3390 x 1.2 x (2 x 3390 + 7800) / (2 x 3390 x 24 - 9 x 3390 - 7800 x 1.2 -2 x 3390 x 1.2) =517 Q

Use a 470 Q resistor to stop the wire break detection current leak from activating this relay.

Use an external resistor to prevent wire break detection in the stop coil.

4.11.8 Digital input wiring

The digital inputs are bi-directional, so you can swap the terminal connections around without affecting the performance..
However, all the digital inputs in a group share a common terminal. The digital input common for a module may be either low
(connected to 0 V), or high (connected to 12 or 24 V):

+ If common is low: All the digital input signals connected to the group must be high (connected to 12 or 24 V).
« If common is high: All the digital input signals connected to the group must be low (connected to 0 V).

The digital input common is not used as the common for any of the other terminals on the same hardware module. The digital input
common is also not affected by the digital input commons on other hardware modules.

Figure 4.60 Example: Digital input wiring (common = 0 V)

12/24 V DC

signal

S W Digital

ovDC
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Figure 4.61  Example: Digital input wiring (common = 12 or 24 V)

12/24V DC

L Digital
o T— signal

ovDC

Safety function wiring
Safety functions, for example, Emergency stop, require a normally closed digital signal to be wired to the controller.

Figure 4.62  Example: Digital input wiring for safety functions (common = 0 V)

12/24 V DC

L Digital
o T— signal

ovDC

Figure 4.63  Example: Digital input wiring for safety functions (common = 12 or 24 V)

12/24 V DC

L Digital
\

signal

Compliance with EN60255-26

If the wire to an open contact is over 10 m long, then additional measures are required for compliance with EN60255-26. You can
use a 1 kQ resistor to common, or you can use a twisted or shielded wire to the open contact.
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Figure 4.64 Example: 1 kQ resistor to common for compliance with EN60255-26

12/24V DC

- Digital
o T— signal

>10m

2 R

ovDC

Figure 4.65 Example: Twisted wire for compliance with EN60255-26

12/24 V DC

b Digital

>10m signal

ovDC

Figure 4.66  Example: Shielded wire for compliance with EN60255-26

12/24V DC

Digital
— s 10m w signal
N Iy

ovDC

Figure 4.67 Example: Closed contact for compliance with EN60255-26

12/24 V DC

/\/
>10m Lﬁ

ovDC

INSTALLATION INSTRUCTIONS 4189341098J UK Page 92 of 132



4.11.9 Magnetic pickup unit (MPU) input wiring

If you use the MPU input, you cannot at the same time use the W input. Connecting both the MPU and W inputs at the same time
will lead to incorrect readings.

The MPU input wiring is shown in the following diagram. You can swap the MPU terminal connections around on the equipment
without affecting the performance. If an MPU is used, a wire break can be detected.

4.11.10 W input wiring
The W input can be used for a signal from one of the phases of the generator, or for an NPN or PNP input.

If you use the W input, you cannot at the same time use the MPU input. Connecting both the MPU and W inputs at the same time
will lead to incorrect readings.

The connection of the W output from the generator is shown below.

12/24V DC

ovDC

PNP input to W terminal

The connection of a PNP input, with a pull-down resistor, is shown below. The resistor, with resistance as recommended by the PNP
supplier, should be placed close to the controller module.

12/24 V DC

ke

i
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NPN input to W terminal

The connection of an NPN input, with a pull-up resistor, is shown below. The resistor, with resistance as recommended by the NPN
supplier, should be placed close to the controller module.

12/24 V DC
/\/
/\/

com|( (& R

%ﬁ\‘

ovDC

4.11.11 Analogue current or resistance inputs wiring

The 1/O configuration determines whether the input is current or resistance. For resistance, the 1/0 configuration also determines the
type of resistance input.

Current input
The current input may be either active or passive, and a combination of active and passive inputs may be used.

Figure 4.68  Connection of an active transducer

12/24V DC

i IA

ovDC

Figure 4.69  Connection of a passive transducer

12/24 V DC

ovDC

Resistance input

The resistance inputs are always passive inputs. The controller sends a small current through the external equipment and measures
the resistance.
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There is no software compensation for the wire length to the resistance input. Errors due to wire length can be adjusted by creating
a custom graph for the analogue input in PICUS.

Figure 4.70  Connection of a 2-wire Pt100/1000 sensor

L J
o
Pt100/1000
R+ @
comg [ :j
L J
o

Figure 4.71  Connection of a 3-wire Pt100/1000 sensor

/\/
Pt100/1000

o il I
C} * -1

You do not have to connect the third wire (shown by the dashed line). If you want to connect the third wire, connect it to the
common, as shown in the diagram.

Figure 4.72  Connection of a 4-wire Pt100/1000 sensor

pops

L
T~
Pt100/1000
I ij
com|( @ *-]
L
/\/

_©

You do not have to connect the third and fourth wires (shown by the dashed lines). If you want to connect them, connect them as
shown in the diagram.

Figure 4.73  Connection of a 1-wire resistance measurement input (RMI)

RMI

(]

ey
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Figure 4.74  Connection of a 2-wire resistance measurement input (RMI)

/\/
/\/
RMI
L4 I8C
COME; [ :)7
/\/
/\/

Figure 4.75  Connection of a dry contact with cable supervision

Requirements:
» The maximum resistance for the circuit and resistor (R1) is 330 Q.
* R1 must be connected to the switch, and not to the controller terminals.

Figure 4.76  Connection of a dry contact with cable supervision, and short circuit detection

g T R1

g R2

Requirements:

+ The maximum resistance for the circuit and resistor (R1) is 330 Q.

» The resistance of R2 must be less than R1.

* R1 must be connected to the switch, and not to the controller terminals.
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4.12 Governor and AVR module GAM3.1

4.12.1 GAM3.1 terminal connections

GAM3.1

@

©® N o o b W N

R I G

[
@@@O@@O@@O@@

o

Q
=

(o]

)

*

W

£ 3V

‘rl

S
\

‘rl

S
A

@
©
@
©
@
©
@
@
@
@
@
@
®

‘rl

NOTE

10

1

12

13

14

15

16

17

18

19

20

21

<«

I/v ->
7
W

—

Normally open
Common
Normally open
Common
Normally open
Common
Normally open

Common

Active (P) load
Common
Reactive (Q) var

Output

Common

PWM output
Common

Output

Common

Input
Common
Input

Common

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Voltage output: -5 to 5 V DC, Impedance: 23.5
kQ

Common to terminals 9 or 10

Voltage output: -5 to 5 V DC, Impedance: 23.5
kQ

Analogue current or voltage output:
Current: 0 to 20 mA, 4 to 20 mA, or -20 to 20
mA

Voltage (DC): 0to 10V, -10to 10V, 0to 5V, 0
to3V,-3to3V,0to1V

Frequency: 500 Hz +50 Hz, Resolution: 43,200
levels, Voltage: 0.05 to 6.85 V

Analogue current or voltage output:
Current: 0 to 20 mA, 4 to 20 mA, or -20 to 20
mA

Voltage (DC): 0to 10V, -10to 10 V,0to 5V, O
to3V,-3to3V,0to1V

Analogue current or voltage input:
Current: 0 to 20 mA, or 4 to 20 mA
Voltage (DC): -10t0o 10V, 0 to 10 V

Analogue current or voltage input:
Current: 0 to 20 mA, or 4 to 20 mA
Voltage (DC): -10to 10 V, 0 to 10 V

. > GOV increase
(Conflgurable)

.. > GOV decrease
(Configurable) *

Configurable

Configurable

Load sharing for
future use to
perform analogue
load sharing

Configurable

Pulse width
modulation (PWM)
output

Configurable

Configurable

Configurable

* The default terminal connections use relay connections for governor control. However, the governor can also be

controlled using an analogue output (terminals 12 and 13, and terminals 16 and 17), or pulse width modulation (terminals

14 and 15).
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4.12.2 Default wiring for GENSET GAM3.1

L1
L2
L3

o\ -\ -\

GAM3.1

- t
j GOV increase

p

¢

[

GOV decrease
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4.12.3 Recommended wiring for HYBRID controller GAM3.1

L1

L2
L3

H

GAM3.1

IR N N S A

«A

I/v -»>

Np

GOV increase (Frequency or power increase)

@®

GOV decrease (Frequency or power decrease)

AVR increase (Voltage up)

AVR decrease (Voltage down)

Power rating (Available power)

_\

External power set point

4.12.4 Relay output wiring

Inverter
breaker

Inverter

The diagram shows the connection of the relay output to an external relay. There is no voltage on the external relay when the

controller relay is open.
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12/24V DC

L A17
~ " Relay ] N
A2

ovDC

Use a diode size as recommended by the relay supplier.

You can swap the terminal connections around without affecting the performance.

12/24V DC

Al

Relay [ ] VN

A2

LI

ovDC

Install a freewheeling diode ( E ) to prevent a sudden voltage spike across the inductive load when the voltage source is
removed.

4.12.5 Load sharing wiring
The active (P) and reactive (Q) load sharing terminals on the GAM3.1 module are reserved for future use for analogue load sharing.
4.12.6 Analogue current or voltage outputs wiring

The diagram below shows the connection of an external controller to the DEIF controller's analogue current or voltage output. The
1/0 configuration determines whether the output is current or voltage.

/\/
/\/
External unit
@ ]
/\/
/\/

INSTALLATION INSTRUCTIONS 4189341098J UK Page 100 of 132



NOTICE

Terminal damage

These outputs are active outputs. Do not connect an external power supply to these terminals. Connecting an external power
supply may damage the terminals.

The PWM output is galvanically connected to the first analogue output (terminals 12 and 13) on GAMS3.1. This means that wiring
errors or noise on either output can affect the other output.

Using an analogue output with a switchboard instrument
The analogue output can be connected directly to a 4 to 20 mA switchboard instrument.

o T— !—

We recommend using switchboard instruments from the DEIF DQ moving coil instrument series. See http://www.deif.com for more
information.

4.12.7 Pulse width modulation (PWM) output wiring

Pulse width modulation (PWM) output is normally used to control a governor. The PWM could also be used as an input for another
controller, as shown in the diagram below.

Controller

PWM output
Common

NOTE The PWM output is galvanically connected to the first analogue output (terminals 12 and 13) on GAM3.1. This means that
wiring errors or noise on either output can affect the other output.

4.12.8 Analogue current or voltage input wiring

The 1/0 configuration determines whether the input is current or voltage.

Configure the terminals correctly (that is, for current or for voltage) before connecting the external transmitter.
Current input

The current input may be either active or passive.

The following diagram shows the connection of an active transducer.
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12/24V DC

B

ovDC

The following diagram shows the connection of a passive transducer.

12/24V DC

ovDC

The two analogue inputs on GAM3.1 are galvanically connected. You therefore cannot use the analogue inputs on GAM3.1 in series
with each other, for example, if you wanted a backup measurement. If you need two analogue inputs in series, you can use an
analogue input on another module in series with an analogue input on GAM3.1, since the modules are galvanically isolated from
each other.

Voltage input
The following diagram shows the connection for voltage input.

12/24V DC

ovDC
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4.13 Governor and AVR module GAM3.2

4.13.1 GAM3.2 terminal connections

GAM3.2

FIG

=

_E
o
(-
<«
Jr
«n
COM
g
>
>
>
>
>
COoM

bl

00000000000 6 @

Ly L

20

[

CNONOGNONONGRONONGNONO)

21

22

[

23

|

;

NOTE

10

1

12

13
14
15
16
17
18
19
20
21
22
23

4"/v

COM

-

>

)

Q

oM

(IR

7
7

other controller types.
** Default function cannot be changed.

+

Analogue output

Common

Analogue output

Common

PWM output

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Bi-directional input

Common
Normally open
Common
Normally open
Common
Normally open
Common
Normally open
Common
Normally open

Common
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Ground
12 or 24 V DC (nominal)
oVvDC

Analogue current or voltage output

(Current: 0 to 20 mA, 4 to 20 mA, or -20 to 20
mA;

Voltage (DC): 0to 10V, -10to 10 V,0to 5V, O
to3V,-3to3V,or0to 1V)

Analogue current or voltage output

(Current: 0 to 20 mA, 4 to 20 mA, or -20 to 20
mA;

Voltage (DC): 0to 10V, -10t0o 10V, 0to 5V, 0
to3V,-3to3V,or0to 1V)

Common, shared by terminals 5 and 7

Pulse width modulation (PWM) output

(Frequency: 500 Hz +50 Hz, Resolution: 43,200

levels, Voltage: 0.05 to 6.85 V)

Digital input (OFF: 0 to 2 V DC, ON: 8 to 36 V
DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON: 8 to 36 V
DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON: 8 to 36 V
DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON: 8 to 36 V
DC, Impedance: 4.7 kQ)

Digital input (OFF: 0 to 2 V DC, ON: 8 to 36 V
DC, Impedance: 4.7 kQ)

Common for digital input terminals 8 to 12

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Relay output (250 V AC or 30 V DC, and 6 A)

Frame ground

Power supply

Configurable

Configurable/
PWM output

Configurable

Configurable

Configurable

Configurable

Configurable

GAM3.2 # status
OK *%

Configurable

Configurable

Configurable

Configurable

* Default configuration information only applies to GENSET controllers. There is no default configuration for GAM3.2 for the
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4.13.2 Default wiring for GENSET GAM3.2
Supply

Frame ground

GAM3.2

[1+ '||'|

bl

0—1-5—{ GAM3.2 1 status OK }—

Common

4.13.3 Frame ground wiring

Create a protective earth:
1.

2. Connect the frame ground terminal to the cabinet.

Connect the frame ground terminal to the protective earth connection.
3. Connect the rack to the cabinet.

4.13.4 Power supply wiring

The frame ground is connected to the power supply terminals through transient voltage suppression diodes (transorbs). In order to

protect the frame ground and power supply, max. 36 V is allowed between the frame ground and the power supply terminals.
INSTALLATION INSTRUCTIONS 4189341098 UK

Connect the power supply (+) to the 12 or 24 VV DC power supply, and the power supply (-) to the 0 V DC power supply.
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NOTICE

Negative power supply terminal

Do not wire the negative power supply terminal of the modules with independent power supplies (for example, PSM 3.1) to the ship
single-phase ground. If the voltage between the power supply terminals and frame ground exceeds 36 V, the power supply

terminals and the frame ground terminal will be damaged.

Figure 4.77 Recommended wiring for the power supply

.
<" 12124V

.D+
9o
|

Figure 4.78  Incorrect wiring of the power supply

mos

— "

=)@ L* 12704 v
=R

/\/
/\/

L ©

R

Backup power supply

The equipment does not contain a backup power supply. The power supply source must therefore include the necessary power

backup.

Figure 4.79  Example of a power supply and backup connected to the power supply terminals

Supply 2 12/24V DC

Supply 1 12/24 V DC

Bos

% IF1  [IF2

+ (®
®

L
T~

. ©

ovDC
ovDC
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We recommend a 2 A slow blow fuse for F1 and F2, and that the diodes are rated 50 V or higher.

4.13.5 Analogue current or voltage outputs wiring

The diagram shows the connection of an external controller to the DEIF controller's analogue current or voltage output. The 1/0
configuration determines whether the output is current or voltage.

External unit

@ +
® -

NOTICE

Terminal damage

These outputs are active outputs. Do not connect an external power supply to these terminals. Connecting an external power
supply may damage the terminals.

Analogue output with an external instrument
The analogue output can be connected directly to a 4 to 20 mA external instrument.

o —

We recommend you use instruments from the DEIF DQ moving coil instrument series. See http://www.deif.com for more information.

4.13.6 Pulse width modulation (PWM) output wiring

Pulse width modulation (PWM) output is normally used to control a governor, but you can also use the PWM as an input for another
controller.

Controller

PWM output
Common

INSTALLATION INSTRUCTIONS 4189341098J UK Page 106 of 132



http://www.deif.com

4.13.7 Digital input wiring

The digital inputs are bi-directional, so you can swap the terminal connections around without affecting the performance..

However, all the digital inputs in a group share a common terminal. The digital input common for a module may be either low
(connected to 0 V), or high (connected to 12 or 24 V):

» If common is low: All the digital input signals connected to the group must be high (connected to 12 or 24 V).
» If common is high: All the digital input signals connected to the group must be low (connected to 0 V).

The digital input common is not used as the common for any of the other terminals on the same hardware module. The digital input

common is also not affected by the digital input commons on other hardware modules.

Figure 4.80

Example: Digital input wiring (common = 0 V)

12/24 V DC

Digital
w signal

ovDC

Figure 4.81

Example: Digital input wiring (common = 12 or 24 V)

12/24V DC

Digital
signal

ovDC

Safety function wiring

Safety functions, for example, Emergency stop, require a normally closed digital signal to be wired to the controller.
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Figure 4.82

12/24V DC

Example: Digital input wiring for safety functions (common = 0 V)

Digital
3 signal

ovDC

Figure 4.83

12/24 V DC

Example: Digital input wiring for safety functions (common = 12 or 24 V)

Digital
signal

A

ovDC

Compliance with EN60255-26
If the wire to an open contact is over 10 m long, then additional measures are required for compliance with EN60255-26. You can

use a 1 kQ resistor to common, or you can use a twisted or shielded wire to the open contact.

Figure 4.84

12/24 vV DC

Example: 1 kQ resistor to common for compliance with EN60255-26

>10m

Digital
signal

ovDC
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Figure 4.85 Example: Twisted wire for compliance with EN60255-26

12/24V DC

Digital

o T— >10m signal
(&
CoM| ( (&

ovDC

Figure 4.86  Example: Shielded wire for compliance with EN60255-26

12/24 V DC

Digital
T TT——— s10m w signal
N 7,

Figure 4.87  Example: Closed contact for compliance with EN60255-26

12/24V DC

/\/
>10m Lﬁ

ovDC

4.13.8 Relay output wiring

The diagram shows the connection of the relay output to an external relay. There is no voltage on the external relay when the
controller relay is open.
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12/24V DC

L A17
~ T, Relay [ ] N
A2

ovDC

Use a diode size as recommended by the relay supplier.

You can swap the terminal connections around without affecting the performance.

12/24V DC

Al

Relay [ ] VN

A2

LI

ovDC

Install a freewheeling diode ( E ) to prevent a sudden voltage spike across the inductive load when the voltage source is
removed.
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4.14 Processor and communication module PCM3.1

4.14.1 PCM3.1 terminal connections

o o0 A WDN

!i"‘l Port 1
2, Port2
H CAN high

CAN-A  CAN signal ground

L CAN low
H CAN high
CAN-B

L CAN low

E] SD card

22 Port3
!i"4 Port 4
25 Ports
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CAN signal ground

Ethernet network RJ45 (Top of rack,
bottom port)

Ethernet network RJ45 (Top of rack, top
port)

CAN bus A

CAN bus B (for future use)

External memory

Ethernet network RJ45

Ethernet network RJ45 (Bottom of rack,
top port)

Ethernet network RJ45 (Bottom of rack,
bottom port)

Configurable

Configurable

Source address 0

Configurable

Configurable

Configurable
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4.14.2 CAN bus communication wiring

The CAN bus terminals on the PCM3.1 module are used for communication with an ECU.

L3
LY

CAN-A

© L

PCM3.1

OA
O

b b

2014

ECU
CAN bus interface

e H

—e GND

o L

CAN-B

CNONONONONC)

cana ()
cane ()
0O
El1O

Use 120 Q (Ohm) shielded twisted pair cable. Terminating resistors at the ends of the cable must be 120 Q (Ohm).
The terminating resistor at the engine side might not be needed, see the engine manufacturer’s information.

CAN A and CAN B are galvanically separated from the rest of the controller. No ground loops will be formed if the ECU CAN GND is
connected to PE.

Example cable

Belden 3105A or equivalent, 22 AWG (0.33 mm?) twisted paid, shielded, impedance 120 Q (Ohm), < 50 mQ/m, min. 95 %
shield coverage.

4.14.3 PCM3.1 Network connections

The Ethernet connections are used for both internal and external communication. Internal communication for PICUS, Display and
Power management to other controllers. External communication for SCADA, Modbus TCP, or AMS.
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Table 4.9 Location of the network communication ports on PCM3.1

"i!1 Top of rack, top port Network communication
!i'-z Top of rack, bottom port Network communication
)
s ‘ LG "i!3 Port on faceplate Network communication
b
!i"4 Bottom of rack, top port Network communication
- PCMS3.1
"i!5 Bottom of rack, bottom port Network communication

Configurable Ethernet ports

The Ethernet ports on the PCM3.1 are not assigned to a particular service. The controllers detect the equipment connected to the
port. You can configure the controller rack ports by using PICUS.

& Example controller connection
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Network Network

Controller = # Controller
L
22
o o o o o o o
PSM PCM
Service PC
(PICUS)
Controller rack

o= bt
=3

o (e} (e} (e} (e} [e]

4

=5
Displ T

isplay
SCADA w2
AMS
Modbus TCP/IP

5

Network restrictions
« Controllers must be connected with Network chain or Network ring configurations.

+ Up to 32 controllers can be connected to each other in each network. Display units can be connected to the controllers without
having any effect on the maximum number of controllers in the network.

* The cables must not be longer than 100 metres, point-to-point.
» The cables must meet or exceed the SF/UTP CAT5e specification.

* The network to PICUS, SCADA, AMS and/or Modbus must be connected to the controllers as branches of the Network chain or
Network ring. Do not place these network connections inside the network chain or ring.

» If you use an Ethernet switch, this must support and be enabled for Rapid Spanning Tree Protocol (RSTP), otherwise a
broadcast storm will occur.

» For maritime applications, a maritime classification society approved managed switch should be used to connect the DEIF
network to your own network. (An ordinary Ethernet switch is not recommended).

» The internal communication ports on the PSM must not be used for the network communication. They are used to connect
controllers to extension racks.

» The controllers do not include a firewall or other Internet security measures. It is the customer's own responsibility to protect the
network. We recommend only connecting the controllers to local networks.

Ethernet port protectors

The controllers have two Ethernet port protectors that cover the Ethernet ports on the top of the controller to protect from dust or
other foreign objects during the installation. We recommend that the port protectors remain installed in the ports when these are not
in use.

Cable bend radius

Bends in the cables must not be tighter than the minimum bend radius specified by the cable manufacturer. We recommend that you
always follow the cable manufacturer's bend radius requirements.

Redundancy and routing

Each controller can be connected so that there is redundant communication. This means that there are two independent
connections to other controllers. If you need redundant communication, you should route the cables for redundancy. A single failure
(for example, damage to a cable rack) should not damage both of the connections to the other controllers.
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4.14.4 Topology restrictions

Network star

The controllers are connected through a switch. Configure Ethernet port 1 on each controller as External network/PICUS.

13072

= b=
7 Controller O
o o

g

c‘c g

=
% Controller O
o o

(AN N 4[5 ] 4305
Switch
(RSTP)
i i
103672 103072
UE) Controller % UEJ Controller 5
o o o o
NN ALITI5 (NN ALJEIS

4.14.5 Topology examples

Controllers must be connected with either Network chain or Network ring configurations. You can also use redundant connections
or interleaving. Do not include display units in the chain or ring.

As a minimum, only one connection from the controller to another controller in the DEIF network is required.

Network chain

) 1@@2 m&z 1&2
c% Controller % % Controller L§) % Controller % % Controller %
fa a o a o a o a
a8 1 an 2 a8 3 a8 4

INSTALLATION INSTRUCTIONS 4189341098J UK

1002

PSM

Controller

PCM

S

0302 .

Page 115 of 132



Network ring
A branch of the network ring can be connected to a SCADA server, an alarm monitoring system (AMS) and/or a service PC.

103002 o
o | Controller | O (.% Controller 3
o o
G0 2 S8 s
e D
= =
% Controller (% gf Controller 8
a o
1 4
102 12
= =
% Controller 5 o | Contraller | O
o a o a
32 5
Interleaving

To avoid a long return connection for a long row of controllers, you can "interleave" the controller connections.

1. Connect each controller to the controller one step away, that is, connect 1 and 3, 2 and 4, 3 and 5, 4 and 6, and so on (black and
green connections). Make sure the cable paths are separated to minimise the risk of damaging two cables at the same time.

2. Connect the first two controllers to each other. Connect the last two controllers to each other (red connections).

1%@2 1@\ﬁ2 12 103032 12 1@@2
r% Controller % (% Controller % (% Controller % c% Controller % % Controller 3 % Controller LE)
o a o o o a o a 2 o o a
S (S (S S (S S (S S

Redundant connection to SCADA or AMS

The network rings can be connected to a SCADA server, or an alarm monitoring system (AMS), with a redundant connection to two
different controllers. This requires a switch that supports and has enabled Rapid Spanning Tree Protocol (RSTP).
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Switch
(RSTP)

External network
e 4

SCADA
Server

PCM

c% Controller
o

405

Standard (sub-ring)
= = twork =
%) Controller | O networ %) Controller
o a o

4@@5

PCM

—— DEIF network (Standard sub-ring)
= =
o | Controller |O .
o o —— Switch (External network)
ottt —— SCADA
4 5

4.15 Example wiring for controller functions
4.15.1 System AC configuration

Examples are given for each AC configuration wiring type. The examples show grounding on the S2 side of the current
transformers. You can choose to ground the S1 side of the current transformers instead.

Dashed lines show optional wiring.
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Three-phase (2 CT, L1-L3) AC wiring

L31
FIIFOF
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ACM3.1
6B \- \-
Veg1 |,
1
Ves.L2
=2 2
Vi3
3 3
VGEN-L1 F
L1 5 ——@
VGEN-L2 F
L2 & = L ]
VGEN-L3 F
L3 7 = 4
S1°
§L1 " lgen-L1 )
S2 §
S -
S1°
§L3 » lGeEN-L3 2
s2 N i
S
G
_—
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Single-phase wiring (L1 example)

.
F IIF

VBB-L‘I

VBB-N

Single-phase does not mean split-phase, where the waveforms are offset by a half-cycle (180 °) from the neutral wire.

ACM3.1 GB \ _\
14 1
AL 4
VGEN-L1 F
L1 5 =—@
VGEN-N F
N & = L 4
S1°
§L1 e lGeEN-L1 ]
S2 §
"
S | s1°
! IGEN-N 3
[PPSR sk »
[ 2
L
L
L
L
L
o=
s1° i
SRET RE
§*4 !
=3 ——— -
S2
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Split-phase wiring (L1-N-L2 example)

QF [IF

e S IE

]
]
]
]
]
' ACM3.1
! B \
]
! VBB.L1 1
] 4 *
| v,
! BB-L2 L
' B2 2 VGEN-L1 F
] =
]
! Veen-L2 F
]
e o Vi BBN __N--La 4
L1 -5 VGENN F
mo—oo---- ——
]
L2 & |
]
]
]
]
]
]
N L < e e T J
lgen-L1 o
S1° §
—90 | .
St
g“ -1 lgEn-L2
S2
S1°
§L2
1.2
S2

For split-phase, the waveforms are offset by a half-cycle (180 °) from the neutral wire. Split-phase is also called L1-N-L2, or single-

phase in the USA.
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Wiring phase-to-neutral voltage measurements

N ¢
F&FMFMF
ACM3.1
SURE\RY
VBB—L1 4 1
VBB-LZ 2 2 VGEN—L1 F
Vepis =3 3 VGEN-L2 F
v =2 mmmn ]
BBN N 4 VGEN-L3 F
= 4
L1 ——— Veenn ; )
L2 &
L3 7
N 8
lgen-L1 )
S1° §
—90 | St
g -5 lgen-L2 <
S2 J
S1° » I St
E{ M GEN-L3 )
. 3
S1° st
13 r======—=-———-k--F---
fo = B R B 3
s2 P 2
s1° ¥
E‘: CEE o e e ~ :
=4 —m—— - - ——_———————— -
S2
B G

More information
See AC configuration and nominal settings in the Designer's handbook for information about setting the parameters
for these configurations.
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4.15.2 [Source] AC configuration

Figure 4.88  Example: Generator voltage transformer wiring

L1 @
L2 ®
L3
IF QIF [F
Primary
Voltage ¢
transformer | —————
(Busbar) GB
Secondary
ACM3.1
L1 4 Step-up
transformer
L2 2
L3 3
Voltage
transformer
(Generator)
VGEN-L1 F
L1 5 =—@
VGEN-L2 F
L2 & 3
VGEN-L3 F
L3 7 = @
Secondary Primary
s1°
@: " IGEN-L1 2
s2 §
s1° S
EZ: o len-L2 )
s2 i
s1° St
g”: »:/1 IGEN-L?: R
s2 i
5"

The example shows grounding on the S2 side of the current transformers. You can choose to ground the S1 side of the current
transformers instead.

More information
See AC configuration and nominal settings in the Designer's handbook for information about setting the parameters
for this configuration.
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4.15.3 [Busbar] AC configuration

Figure 4.89  Example: Busbar voltage transformer wiring

L1 ® ®
L3
lF NF F
Primary
Voltage 3
transformer | ———
(Busbar) GB —
Secondary
ACM3.1
L1 4 Step-up | ¢ v ¥
transformer
L2 2 '
L3 3
Voltage
transformer
(Generator) .
VGEN-
L1 - GEN-L1 = .
VGEN-L2 F
L2 & =@
VGEN-L3 F
L3 z — ®
Secondary -+ Primary
s1°
@: " IGEN-L1 2
S2 §
s1° st
EZ: o lGen-L2 )
s2 §
s1° St
g{ »:/1 IGEN-L?: 2
s2 %
e—— S1 :
|: G

The example shows grounding on the S2 side of the current transformers. You can choose to ground the S1 side of the current
transformers instead.

More information
See AC configuration and nominal settings in the Designer's handbook for information about setting the parameters
for this configuration.
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4.15.4 Pulse breaker

More information
See Breakers, synchronisation and de-loading, Configuring breakers, Pulse breaker in the Designer's handbook for
information about setting the parameters for this configuration.

Figure 490 Example: Pulse breaker wiring

12/24V DC
/\/
T~
[ [Breaker dose |——
®
:j ® Breaker open '7
@
| (® Breaker open feedback —ﬁ -\ —
—|® Breaker closed feedback
com|( @
© Breaker
/\/
/\/
ovDC

4.15.5 Continuous breaker

For a continuous breaker, we recommend installing both of the breaker control relays. The Breaker close relay ensures precise
synchronisation. The Breaker open relay ensures the AC protection operate times.

More information
See Breakers, synchronisation and de-loading, Configuring breakers, Continuous breaker in the Designer's
handbook for information about setting the parameters for this configuration.

Figure 4.91 Example: Continuous breaker wiring

12/24V DC

(@
j ® Breaker close

3 .

C;

|

® Breaker open ’—BELKE‘
- Breaker open feedback close cal 7_ -y
< Breaker closed feedback

C Breaker

0vDC

4.15.6 Compact breaker

More information
See Breakers, synchronisation and de-loading, Configuring breakers, Compact breaker in the Designer's
handbook for information about setting the parameters for this configuration.
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Figure 4.92  Example: Compact breaker wiring

12/24 V DC
L
/\/
:j (® Breaker close
C
[ [Breaker open |——
@
® Breaker open feeedback 7 -—N"
® Breaker closed feedback
N e
® Spnng loaded Breaker
® optional
ovDC

4.15.7 External breaker

More information
See Busbar sections and load sharing, Introduction to busbar sections in the Designer's handbook for more
information.

Figure 4.93  Example: External breaker wiring

12/24V DC _ R
/\/
/\/
| (® Breaker open feedback (optional) - ﬁ - X —
| ® Breaker closed feedback
coul( © External
L breaker
/\/
0vDC

4.15.8 Redundant breaker feedback

More information
See Breakers, synchronisation and de-loading, Configuring breakers, Redundant breaker feedback in the
Designer's handbook for more information about the parameters for this configuration.
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Figure 4.94 Example: Redundant breaker feedback wiring

12/24V DC

BinD

‘ Breaker #

Module in controller 2

® Breaker # feedback open
® Breaker # feedback closed
C

0vDC

4.15.9 Regulation : Current output for voltage regulation

You can use a current output and one or more resistors for voltage regulation. That is, you can connect the current output from the
controller to a governor or AVR that requires a voltage input. If the controller signal is lost, the regulator returns to the midpoint. This
makes the system more robust.

There is no standard governor voltage range, and the documentation for governors is often poor or absent. For that reason,
potentiometers are often used to ensure the correct voltage range.

We recommend field testing the regulator, to ensure that the performance is as required.

Figure 4.95 Example: Current output for voltage regulation

R, GOV/AVR

Typical value for the resistor is 2.5 kQ, while the potentiometer is 5 kQ.

You do not have to use a current output for voltage regulation. You can configure and connect an available voltage output directly
instead. However, if the controller loses power, the output is an open circuit with infinite resistance.
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4.16 Display unit DU 300

4.16.1 Display terminal connections

2 Network RJ45
&2, Network RJ45
Back of display FIG < Frame ground Ground
”
1 + - Power supply (+) 12 or 24 V DC (nominal)
2 - Power supply (-) 0V DC
1 1 3
4 Relay output
4 71 Notuses 30V DCand 1A
= 5
i
2
s 1 6 Status OK (+)
u Relay output
7 Status OK (-) 30VDCand 1A

4.16.2 Frame ground wiring
Connect the frame ground terminal to ground/earth.

The frame ground is connected to the power supply terminals through transient voltage suppression diodes (commonly known as
transorbs). In order to protect the frame ground and power supply, no more than 36 V is allowed between the frame ground terminal
and the power supply terminals.

4.16.3 Power supply wiring

Connect the power supply (+) to the 12 or 24 VV DC power supply, and the power supply (-) to the 0 V DC power supply.

NOTICE

Negative power supply terminal

Do not wire the negative power supply terminal of the modules with independent power supplies (for example, PSM 3.1) to the ship
single-phase ground. If the voltage between the power supply terminals and frame ground exceeds 36 V, the power supply
terminals and the frame ground terminal will be damaged.
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Figure 496 Recommended wiring for the power supply

12124V

Figure 4.97  Incorrect wiring of the power supply

— 1112
F1
+, -
T

12/24 V @

Backup power supply

The equipment does not contain a backup power supply. The power supply source must therefore include the necessary power
backup.
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Figure 4.98 Example of a power supply and backup connected to the power supply terminals

Supply 2 12/24 V DC

Supply 1 12/24 V DC

F2[]  F1[]

I
Vv YV

ovDC
ovDC

We recommend a 2 A slow blow fuse for F1 and F2, and that the diodes are rated 50 V or higher.
4.16.4 Relay output wiring

The status OK relay can be connected to a third party device ("1"). For example, an alarm monitoring system (AMS), a horn or a
light.

12/24 Vv DC

ovDC

It is not possible to configure the relay state. The relay is in a Normally open (NO) and De-energised state.

4.16.5 Network connections

The controller communicates with the display over the Ethernet network. This network is connected between a port on the PCM3.1
and the display port 1.

The display must be paired to a controller in the network. The first time a display is powered on, the display unit prompts for a
controller connection.

Cable bend radius

Bends in the cables must not be tighter than the minimum bend radius specified by the cable manufacturer. We recommend that you
always follow the cable manufacturer's bend radius requirements.
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Configurable Ethernet ports

The Ethernet ports on the PCM3.1 are not assigned to a particular service. The controllers detect the equipment connected to the
port. You can configure the controller rack ports with PICUS

Configure the display unit ports with the display unit. The port configuration on the controller rack port must be configured the same
as the corresponding display unit port configuration. If the port types are not the same, the display unit will not be able to connect to
the controller rack. Make sure all port configurations are the same.

S Example display connection

Network Network
Controller = @ Controller
L
22
o o o o o (o) o
PSM PCM

Controller rack

=1

Elwe

Display
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5. Multi-line 300 as a safety system

5.1 Fast over-current protection (ANSI 50/50TD)

5.1.1 Introduction to safety system for ANSI 50/50TD

The current measurement for the fast over-current protection (ANSI 50/50TD) is based on the highest value of all 3-phase current
true RMS values. The safety approval for the primary short circuit protection only applies when you follow the installation and setup
requirements in this chapter.

This setup for the safety system for short-circuit protection can be used when accepted by the local class approval society.

More information
See AC configuration and nominal settings, Source AC protections, Fast over-current (ANSI 50/50TD) in the
Designer's handbook for more information about the protection and default settings.

5.1.2 Current transformer requirements

When the controller is used as a safety system, the secondary side of the current transformer must have a nominal rating of 1 A.
This rating must also be configured in the controller settings under:

Generator > AC setup > Current transformer

You can use a current transformer with a nominal rating of 5 A on the secondary side in other applications.
5.1.3 Power supply requirements

When the controller is used as a safety system, its power supplies must have a backup supply installed.
5.1.4 Function requirements

When the controller is used as a safety system, the functions listed in the table below must be wired and configured to the indicated
modules. The breaker control must be configured to a normally open relay.

Table 5.1 Functions for the safety system and the required module

Local > System OK > Status OK PSM3.1

Breakers > [Breaker] > Control > [Open] IOM3.1, IOM3.4

[Breaker] Generator breaker Inverter Shaft generator Shore connection Bus tie breaker
breaker breaker breaker

[Open] GB open E;Ziker SGB open SCB open BTB open
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5.1.5 Parameter requirements
Current transformer

The Secondary current transformer parameter must be configured to 1 A on the controllers in a safety system. Set the parameter
under:

Generator > AC setup > Current transformer

Table 5.2 The range and default configurations in the controller for the secondary current transformer.
T N
Secondary 1Aor5A 1A

Fast over-current #
Enable at least one of the fast over-current protections on the controllers in a safety system. Enable the protections under:

Generator > Current protections > Fast over-current # > Enable

Where #is 1 or 2.

Table 5.3 The range and default configurations in the controller for the fast over-current protections.

Set point 80 to 350 % of nominal current 200 % 300 %

Delay 0.00sto1h 0.00s 0.00s
Enable Not enabled, Enabled Not enabled * Not enabled *
Latch Not enabled, Enabled Enabled Enabled
Action Trip [Breaker] Trip [Breaker]

NOTE * Atleast one of the Fast over-current protections must be enabled.
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