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Company policy

Please do not record the training session.

We appreciate your understanding!
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Learning objectives

Upon completion of this module you ...

— will be able to recognize the working principle of the
hydraulic cylinder unit

— will be able to identify the individual components in
the system

— will be able to apply correct lubrication according to
latest service letter
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Agenda

Hydraulic Cylinder Unit (HCU)

1 High pressure pipes
2 Distribution block

3 Components:
— Accumulators
— Lubricator

4 Lubrication (SL2019 - 671)
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Hydraulic Cylinder Unit (HCU)

High pressure pipes — 200 or 300 bars system

Double wall pipe,
200 bar system

Single pipe in casing
300 bar system
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Hydraulic Cylinder Unit (HCU)

High pressure pipes — 200 or 300 bars system
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Hydraulic Cylinder Unit (HCU)

High pressure pipes — Double wall pipe (200 bar)

Outer pipe
Inner pipe

Sealing rings

Screws

Slide bearings

Flange
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Hydraulic Cylinder Unit (HCU)

High pressure pipes — Leak detection 200 bars system

T

=

Safety and accumulator block

MAN Energy Solutions MAN PrimeServ

W

. CLOSE the valve 430 at the last, but one Hydraulic

Cylinder Unit (HCU).

. OPEN the valve 431 at the last HCU to decrease

the pressure in the space between the inner and
outer pipe.

3. CLOSE the valve 431 at the last HCU again.

. Check the pressure increase in the space between

at position 435, at the last HCU.

. If the pressure increases to system pressure level,

the leakage has been found.

. When the leakage has been eliminated, bring all the

valves to their normal position.
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Agenda

Hydraulic Cylinder Unit (HCU)

1 High pressure pipes
2 Distribution block

3 Components:
— Accumulators
— Lubricator

4 Lubrication (SL2019 - 671)
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Hydraulic Cylinder Unit (HCU)

Distribution block

Front side

Back side
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Hydraulic Cylinder Unit (HCU)

Distribution block

Fuel oil Exhaust valve
pressure booster actuator

Overflow pipe -
(de-aeration unit)
' Accumulator

Distribution
block

ME lubricator
FIVA valve

Ball valve
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Hydraulic Cylinder Unit (HCU)

Distribution block — 200 bars system diagram
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Hydraulic Cylinder Unit (HCU)

Distribution block — 300 bars system diagram

Hydraulic Cylinder Unit - Valid for Standard ME Exhaust Arrangement Only
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Hydraulic Cylinder Unit (HCU)

Distribution block — 200 bars system valves

= 405 : Drain valve for FIVA valve

= 406 : Drain valve for FIVA valve

= 420 : Main supply valve of high pressure
oil to FIVA valve

= 421 : Drain valve for distribution block
= 430 : Valve for double wall pipe leakage

detection
= 431 : Drain valve for outer pipe oll
= 455 : Mini-mess coupling for measurement
of the oil pressure (high pressure side)
= 560 : Supply valve of high pressure oil to
ME lubricator

Valve position during hormal operation

405

406

420

421

430

431

560

Closed

Closed

Open

Closed

Open

Closed

Open
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Hydraulic Cylinder Unit (HCU)

Distribution block — 300 bars system valves

Valve position during normal operation

420 421 560

Open Closed Open

= 420 : Main supply valve of high pressure oil to FIVA valve

= 421 : Drain valve for distribution block

= 455 : Mini-mess coupling for measurement of the oil pressure (high pressure side)
= 560 : Supply valve of high pressure oil to ME lubricator

= 565 : Mini-mess coupling for measurement of the oil pressure (high pressure side)
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Hydraulic Cylinder Unit (HCU)

Distribution block — Preparation for maintenance

MAN Energy Solutions

MAN PrimeServ

AUTION!

HCU OVERHAULING

0. CHECK GAUGE WORKS!

1. CLOSE VALVE NO.: 420, 531

2. OPEN VALVE 421

3. CHECK PRESSURE AT MEASURING POINT 455.
ARNING - NEVER ‘OPEN’ VALVE WHEN SYSTEM

PRESSURE IS ‘ON’

Valve No.

CAUTION!

LUBRICATOR OVERHAULING

0. CHECK GAUGE WORKS!

1. CLOSE VALVE NO.:560

2. CHECK PRESSURE AT MEASURING POINT 565.

BUTTON AT THE HMI PANEL

3. IF PRESSURE IS PRESENT, PRESS THE “PRE-LUB”
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Agenda

Hydraulic Cylinder Unit (HCU)

1. High pressure pipes
2. Distribution block

3. Components:
1. Accumulators
2. Lubricator

4. Lubrication (SL2019 - 671)
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Hydraulic Cylinder Unit (HCU)

Accumulators

&

10 protect the accumulator irom unnecessary stresses (last accelleration or the

membrane) and oll jets, the valve Pos. 420 must not be opened at pressurised oil
system.

After check/overhaul or whatever situation where the valve Pos. 420 has been
closed the opening procedure is:

1) The engine must be stopped (no oil pressure)

2) Open/Close all valves into normal running position.

3) Pressurise the system by starting the Start-up pumps.
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Hydraulic Cylinder Unit (HCU)

Accumulators — Nitrogen check, SL2019 - 673
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The accumulator charge pressure For the 300 bar HPS accumulator

should be checked within the first charging pressures are:
week of service. Next check should
be made minimum every month.

A minor leakage from the e e '
accumulators is unavoidable and | F= FEEEEEE e
service experience shows that a
pressure drop in the range of
2 - 5 bar / month is to be expected. -_——— =
The charge pressure is dependent T :
on working servo oil pressure as
well as the accumulator

temperature.
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Agenda

Hydraulic Cylinder Unit (HCU)

1. High pressure pipes
2. Distribution block

3. Components:
1. Accumulators
2. Lubricator

4. Lubrication (SL2019 - 671)
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Hydraulic Cylinder Unit (HCU)

Lubricator - Diagram

MAN Energy Solutions
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Cylinder Control Unit

Cylinder Control Unit
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Hydraulic Cylinder Unit (HCU)

Lubricator - Components

Distribution block

Level sensor
ME lubricator

Pilot valve Piston movement feedback
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Hydraulic Cylinder Unit (HCU)

Lubricator — Injection nozzles
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Hydraulic Cylinder Unit (HCU)

Lubricator — Liner Groves
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Hydraulic Cylinder Unit (HCU)

Lubricator — ME lubricator design

MAN Energy Solutions

Level sensor for
cylinder oil in lubricator || ||

MAN PrimeServ

Inductive proximity sensor
Cylinder oil inlet for feedback signal to

— control of piston movement Signal for

lubrication from
controller

'

Qutlets for
cylinder liner
lubrication oil
injectors
- b

Spacer for 2 o 'll
basic setting / N I | \
of pump / ) ON\D U Ot

£ o e

stroke / Drai High pressure oil
/ rain Supply
Non-return valve Streke oil
adjusting outlet  Actuator piston
screw
Sealing ring
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Hydraulic Cylinder Unit (HCU)

Lubricator — Cylinder lubrication screen

_

Auxiliaries » Cylinder Lubrication
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Hydraulic Cylinder Unit (HCU)

Lubricator — Wear rate / Oil dosage

MAN Energy Solutions

MAN PrimeServ

Liner Wear (mm/1000R)

09 1

08 1

07 1

0,6 1

0,5 1

0.4 1

03 1

02 1

01 1

0

Liner wear rate as a function of lube oil dosage
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Hydraulic Cylinder Unit (HCU)

Lubricator - Backup

In case of CCU failure where the CCU cannot be

changed immediately, the cylinder lubrication can be
it achieved by a temporary cable from one of the ECU
82328 units, plug 52, to the solenoid valve on the lubricator on
ETITYY the unit in question.
a1 The lubrication will be with random timing:

OLENOID VALV E
[ )
—=1) i
== el
= |

SOLENOID

¥ Ll
LUBRICATOR
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Hydraulic Cylinder Unit (HCU)

Lubricator - Backup

Cylinder lubrication
backup cable
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Hydraulic Cylinder Unit (HCU)

Lubricator - Backup
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Agenda

Hydraulic Cylinder Unit (HCU)

1. High pressure pipes
2. Distribution block

3. Components:
1. FIVA
2. Accumulators
3. Lubricator

4. Lubrication (SL2019 - 671)
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MAN Energy Solutions

Service letter SL2010-671/JAP

Dear Sir or Madam

This service letter proviges operational guidelines on how 10 lu-
bricate the cylinder and piston when operating on max 0.50%
sulphur fuel.

It is expected that the vast majority of all vessels with MAN BawW
engines will expesience a rouDle-Tree traNSition 1o max. 0.50005
Tuels. We recommena Deginning with £0 BN cylinder oil ana evalu-
ating the condition continucusly.

In case of depasit bui

-up, & cylinder oil with higher detergency
properties should be considersd. For some engines, & lower BN
il will Be BEceptable Wnereas others will need 1o change to a
nigher BN oil.

For questions or inquiries regarding the content in this letter, con-
tact our Operation dep at: -g5.com

ours taitnuity

%///»,ﬂz/ }wa Sm\'\ —
¥

Hydraulic Cylinder Unit (HCU)

Lubrication — SL2019 - 671

MAN Energy Solutions m
Action code: WHEN CONVENIENT

Cylinder lubrication update
for 0 to 0.50% sulphur fuels

SL2018-6T1/JAP
April 2013

Concems
CWners and operators of MAN BEW
two-stroke marine diesel engines.
Type- All MAN B&W engines.

summary
Check the cylinder congition frequent-
Iy and ensure that the piston ring pack
s clean and moving fresly

In case of depasits, use oil ith higher
detergency ta clean.

General guidance for operation on:
- Max. 0108 S fuel: 15-25 BN CLO
- 0.1086-0 5006 § fust: $0-70 BN CLO

Guigelines on lubrication wnen oper-
ating on fuel witn a sulpnur content
above 0.50% are found in SL2014-587.

Other relevant Service Letters are
SL2018-858, SL2018-670, SLE0IT-
638, SLOD18-663, SL2014-587

mikael G. Jensen Stig B. Jakopsen
Vice President Seniar Manager
Engineering Operation
Haad office (& po. addrsas) PrimeSery Praductian Forwarding & Receiving  MAN Enargy Salutions
MAN

SE G
50 Cogutuagen S e [— f— O Mo i81175
ey Prcea: 453085 1100 Prosa +4535386 1100 Foea: 445 5586 1100 iy e —
Prom (EBBHN R 5508104 P B3 AT Fa | WEBEE1018 4ED Copirhapas B e
P &30 Chneven Py -4 22058
ek ot oo, oty

MAN PrimeServ

1 MAN Enecgy Solutions
MURZOT0. 5911

Update

11 September 2019

0.50% S fuel operation 2020

Important service letters and papers
on MAN B&W two-stroke engines

Do you have questions about 0.50% suiphwr (5) operation”
Or 0o you Consider retrofiting 3 scrubbes? MAN Energy
Sohstions has issued information and recommendations
TESeVaNt 10 05000 S OPEFtion and NOW T Prepare 1or IMO'S
global 0.50% sulphur limiz. Glick on the links below and
check it outt

Main 2020-information on 0.50% S Tuel operation

The zervice letter and paper ksted bekow provide information
ana guidance on 0,509 S Tuel operation and now T

far the change from operation on high-sulphur fuel 1o 0.5000
5 Tusi Aftention is QWM 1 SPECHTic TUSIS Properties hat
shouid be in focus and how 0.50% 5 fusls affect the
£quIDMeNt on Deard. EXpeclations for the New TYPEs of Tuels
are given, and information on fuel teating. biofuels, and fuets
‘that are not fit for purpose is also included.

*  SLOD19-670 - Cperation On fusis With max 0.500h S
*  Paper 0.5006 S fuel operation 2020 - detailed

preparation and operation

Cylinder lubrication

The cylinder luDrication FECOMMENCSTIoN Nas UNGergone

extensive revicion. The three most important factors are: 1.

i=aniiness in me piston ring pack; 2 Teea rate and 3. closa

monitoring of the cyinder condition and appropriate action.
Supnur ueis

»  5LE014-567 - Cylinder hibrication update ffor vessels
TN SCrUDDETS and for UNNing-in)

Piston rings
Cermet-coated fings ane recommendd for VLSFO
operstion. Carmet coating increases the margin against
damage to rings and liners and increases the refability of the
main angine.

*  SLO015-650 - Cermmet coated piston rings for operation
‘on lowr-sulphur fueis [0.50% S or lower)

Fuel cleaning
Fuel cieaning and removing cat fines (A45i) are and wil still
be very important.

*  SL2019-574 - Fuel tank cleaning

*  5L2017-635 -~ Geaning of heavy fuel oil and maximum
004 S fuels — How to remove cat fines
*  Paper Catfines - iMDACT on engine Wear and Now 1o
reduce wei

Scrubbers
MAN Primesary offers 8 50, SCrubbar retrofit package with
% on the b ing parts.

*  SL20156-565 — 50, scrubber retroft on teo-sioke
engines in service”

Link 1o Service Letters (SU:

. orrarine rran. ica-jemars

Link 10 Technical Papers:
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Disclaimer

All data provided in this document is non-binding.

This data serves informational purposes only and is especially not guaranteed in any way.

Depending on the subsequent specific individual projects, the relevant data may be subject to changes and
will be assessed and determined individually for each project. This will depend on the particular characteristics
of each individual project, especially specific site and operational conditions.
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Intellectual property rights

The intellectual property rights of this work are owned and managed by MAN Energy Solutions and are protected
both nationally and internationally according to related laws such as copyright law.

This content is for personal learning and non-commercial use only.

You may not modify or reproduce it except for your personal use.

This content is for training purposes only.

This work is the proprietary intellectual property of MAN Energy Solutions.

MAN Energy Solutions owns all rights to this work and the lecture, and this work is only offered by the instructor
or via the MAN eAcademy through the MAN Energy Solutions.

Any use of this work at will, without the consent of MAN Energy Solutions, may cause legal problems.

This work is provided for the convenience of course participant, and it does not give intellectual property

rights to user.
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