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Units, layout and interfaces

Main Operating Panel

Engine Control Unit

Cylinder Control Unit

The Engine Control System (ECS) for the ME engine is prepared for conven-
tional remote control, having an interface to the Bridge Control system and
the Local Operating Panel (LOP).

A Multi-Purpose Controller (Triton) is applied as control unit for specific tasks
described below: ACU, CCU, CWCU, ECU, SCU and EICU. Except for the
CCU, the control units are all built on the same identical piece of hardware
and differ only in the software installed. For the CCU on ME and ME-C only, a
downsized and cost-optimised controller is applied, the MPC10.

The layout of the Engine Control System is shown in Figs. 16.01.01, the
mechanical-hydraulic system is shown in Figs. 16.01.02a and b, and the
pneumatic system, shown in Fig. 16.01.03.

The ME system has a high level of redundancy. It has been a requirement to
its design that no single failure related to the system may cause the engine to
stop. In most cases, a single failure will not affect the performance or power
availability, or only partly do so by activating a slow down.

It should be noted that any controller could be replaced without stopping the
engine, which will revert to normal operation immediately after the replace-
ment of the defective unit.

Two redundant main operating panel (MOP) screens are available for the en-
gineer to carry out engine commands, adjust the engine parameters, select
the running modes, and observe the status of the control system. Both MOP
screens are located in the Engine Control Room (ECR), one serving as back-
up unit in case of failure or to be used simultaneously, if preferred.

Both MOP screens consist of a marine approved Personal Computer with a
touch screen and pointing device as shown in Fig. 5.16.02.

For redundancy purposes, the control system comprises two engine control
units (ECU) operating in parallel and performing the same task, one being a
hot stand-by for the other. If one of the ECUs fail, the other unit will take over
the control without any interruption.

The ECUs perform such tasks as:

= Speed governor functions, start/stop sequences, timing of fuel injection,
timing of exhaust valve activation, timing of starting valves, etc.

= Continuous running control of auxiliary functions handled by the ACUs
= Alternative running modes and programs

The control system includes one cylinder control unit (CCU) per cylinder. The
CCU controls the multi-way valves: Electronic Fuel Injection (ELFI) and Elec-
tronic exhaust Valve Actuation (ELVA) or Fuel Injection and exhaust Valve Ac-
tivation (FIVA) as well as the Starting Air Valves (SAV) in accordance with the
commands received from the ECU.
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Auxiliary Control Unit

All the CCUs are identical, and in the event of a failure of the CCU for one cyl-
inder only this cylinder will automatically be cut out of operation.

The control of the auxiliary equipment on the engine is normally divided
among three auxiliary control units (ACU) so that, in the event of a failure of
one unit, there is sufficient redundancy to permit continuous operation of the
engine.

The ACUs perform the control of the auxiliary blowers, the control of the elec-
trically and engine driven hydraulic oil pumps of the Hydraulic Power Supply

(HPS) unit. On engines fitted with ACOM, it is controlled by one of the ACUs
too.

Cooling Water Control Unit

On engines with load dependent cylinder liner (LDCL) cooling water system, a
cooling water control unit (CWCU) controls the liner circulation string temper-
ature by means of a three-way valve.

Scavenge Air Control Unit

The scavenge air control unit (SCU) controls the scavenge air pressure on en-
gines with advanced scavenge air systems like exhaust gas bypass (EGB)
with on/off or variable valve, waste heat recovery system (WHRS) and tur-
bocharger with variable turbine inlet area (VT) technology.

For part- and low-load optimised engines with EGB variable bypass regulation
valve, Economiser Engine Control (EEC) is available as an option in order to
optimise the steam production versus SFOC, option: 4 65 342,

Engine Interface Control Unit

Control Network

The two engine interface control units (EICU) perform such tasks as interface
with the surrounding control systems, see Fig. 16.01.01a and b. The two
EICU units operate in parallel and ensures redundancy for mission critical in-
terfaces.

The EICUs are located either in the Engine Control Room (recommended) or
in the engine room.

In the basic execution, the EICUs are a placed in the Cabinet for EICUs, EoD:
4 65 601.

The MOP, the backup MOP and the MPCs are interconnected by means of
the redundant Control Networks, A and B respectively.

The maximum length of Control Network cabling between the furthermost
units on the engine and in the Engine Control Room (an EICU or a MOP) is
230 meter.
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Should the layout of the ship make longer Control Network cabling necessary,
a Control Network Repeater must be inserted to amplify the signals and divide
the cable into segments no longer than 230 meter. For instance, where the
Engine Control Room and the engine room are located far apart. The connec-
tion of the two MOPs to the control network is shown in Fig. 5.16.01.

Power Supply for Engine Control System

Local Operating Panel

The Engine Control System requires two separate power supplies with battery
backup, power supply A and B.

The ME-ECS power supplies must be separated from other DC systems, i.e.
only ME-ECS components must be connected to the supplies.

Power supply A

System [T (Floating), DC system w. individually
isolated outputs

Voltage Input 100-240V AC, 45-65 Hz, output
24V DC

Protection Input over current, output over current,
output high/low voltage

Alarms as potential free contacts AC power, UPS battery mode, Batteries
not available (fuse fail)

Power supply B

System IT (Floating), DC system w. individually
isolated outputs

Voltage Input 110-240 VAC, output 24V DC

Protection Input over current, output over current,
output high/low voltage

Alarms as potential free contacts AC power, UPS battery mode, Batteries

not available (fuse fail)

High/Low voltage protection may be integrated in the DC/DC converter func-
tionality or implemented separately. The output voltage must be in the range
18-31V DC.

In normal operating the engine can be controlled from either the bridge or
from the engine control room.

Alternatively, the local operating panel (LOP) can be activated. This redundant
control is to be considered as a substitute for the previous Engine Side Con-
trol console mounted directly onto the MC engine.

The LOP is as standard placed on the engine.

From the LOP, the basic functions are available, such as starting, engine
speed control, stopping, reversing, and the most important engine data are
displayed.
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Hydraulic Power Supply

The purpose of the hydraulic power supply (HPS) unit is to deliver the neces-
sary high pressure hydraulic oil flow to the Hydraulic Cylinder Units (HCU) on
the engine at the required pressure (approx. 300 bar) during start-up as well
as in normal service.

In case of the STANDARD mechanically driven HPS unit, at start, one of the
two electrically driven start-up pumps is activated. The start-up pump is
stopped 25 seconds after the engine reaches 15% speed.

The multiple pump configuration with standby pumps ensures redundancy
with regard to the hydraulic power supply. The control of the engine driven
pumps and electrical pumps are divided between the three ACUSs.

The high pressure pipes between the HPS unit and the HCU are of the
double-walled type, having a leak detector (210 bar system only). Emergency
running is possible using the outer pipe as pressure containment for the high
pressure oil supply.

The sizes and capacities of the HPS unit depend on the engine type. Further
details about the HPS and the lubricating oil/hydraulic oil system can be found
in Chapter 8.
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Engine Control System Layout with Cabinet for EICU
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Fig. 16.01.01: Engine Control System layout with cabinet for EICU for mount-
ing in ECR or on engine, EoD: 4 65 601
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Engine Control System Layout with Common Control Cabinet

On Bridge
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Fig. 16.01.01b: Engine Control System layout with ECS Common Control
Cabinet for mounting in ECR or on engine, option: 4 65 602
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Mechanical-Hydraulic System with Mechanically Driven HPS
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Fig. 16.01.02a: Mechanical-hydraulic System with mechanically driven Hy-
draulic Power Supply, 300 bar, common supply
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Mechanical-Hydraulic System with Electrically Driven HPS
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Table 6.01.02b: Mechanical-hydraulic System with electrically driven Hydraulic
Power Supply, 300 bar, common supply
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Pneumatic Manoeuvring Diagram
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Engine Control System Interface to Surrounding Systems

Alarm System

Slow Down System

Safety System

Telegraph System

To support the navigator, the vessels are equipped with a ship control sys-
tem, which includes subsystems to supervise and protect the main propulsion
engine.

The alarm system has no direct effect on the ECS. The alarm alerts the oper-
ator of an abnormal condition.

The alarm system is an independent system, in general covering more than
the main engine itself, and its task is to monitor the service condition and to
activate the alarms if a normal service limit is exceeded.

The signals from the alarm sensors can be used for the slow down function as
well as for remote indication.

Some of the signals given by the sensors of the alarm system are used for the
‘Slow down request’ signal to the ECS of the main engine.

The engine safety system is an independent system with its respective
sensors on the main engine, fulfilling the requirements of the respective classi-
fication society and MAN Energy Solutions. If a critical value is reached for one
of the measuring points, the input signal from the safety system must cause
either a cancellable or a non-cancellable shut down signal to the ECS.

For the safety system, combined shut down and slow down panels approved
by MAN Energy Solutions are available. The following options are listed in the
Extent of Delivery:

4 75 631 Lyngse Marine

4 75 632 Kongsberg Maritime

4 75 633 Nabtesco

4 75 636 Mitsui Zosen Systems Research.

Where separate shut down and slow down panels are installed, only panels
approved by MAN Energy Solutions must be used.

In any case, the remote control system and the safety system (shut down and
slow down panel) must be compatible.

This system enables the navigator to transfer the commands of engine speed
and direction of rotation from the Bridge, the engine control room or the Local
Operating Panel (LOP), and it provides signals for speed setting and stop to
the ECS.

The engine control room and the LOP are provided with combined telegraph
and speed setting units.
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Remote Control System

The remote control system normally has two alternative control stations:
= the bridge control
= the engine control room control.

The remote control system is to be delivered by a supplier approved byMAN
Energy Solutions.

Bridge control systems from suppliers approved byMAN Energy Solutions are
available. The Extent of Delivery lists the following options:

= o for Fixed Pitch propeller plants, e.g.:
4 95 703 Lyngse Marine
4 95 704 Mitsui Zosen Systems Research
4 95 705 Nabtesco
4 95 715 Kongsberg Maritime

= and for Controllable Pitch propeller plants, e.g.:
4 95 701 Lyngse Marine
4 95 716 Kongsberg Maritime
4 95 719 MAN Alphatronic.

Power Management System

The system handles the supply of electrical power onboard, i. e. the starting
and stopping of the generating sets as well as the activation / deactivation of
the main engine Shaft Generator (SG), if fitted.

The normal function involves starting, synchronising, phasing-in, transfer of
electrical load and stopping of the generators based on the electrical load of
the grid on board.

The activation / deactivation of the SG is to be done within the engine speed
range which fulfils the specified limits of the electrical frequency.

Auxiliary Equipment System

Monitoring System

The input signals for ‘Auxiliary system ready’ are given partly through the Re-
mote Control system based on the status for:

= fuel oil system

= |ube oil system

= cooling water systems

and partly from the ECS itself:

= turning gear disengaged

= main starting valve ‘open’

= control air valve for sealing air ‘open’
= control air valve for air spring ‘open’
= auxiliary blowers running

= hydraulic power supply ready.

The Engine Control System (ECS) is supported by the Engine Management
Services (EMS), which includes the PMI Auto-tuning and the CoCoS-EDS
(Computer Controlled Surveillance-Engine Diagnostics System) applications.
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A description of the EMS is found in Chapter 18 of this Project Guide.

Instrumentation

The following lists of instrumentation are included in Chapter 18:

= The Class requirements and MAN Energy Solutions' requirements for
alarms, slow down and shut down for Unattended Machinery Spaces

= Local instruments
= Control devices.
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