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Introduction
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SL2019-671 SL2020-694 Q&A: SL2020-694
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Cylinder oil 
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Main Purposes of the cylinder oil are to:

• lubricate the piston and liner

• reduce the friction

• introduce wear protection

• minimise risk of seizures

• neutralise acids and oxidation products in accordance with the engine requirement

• and to keep the piston, piston rings, ringlands, and liner clean, 

 as it is important to ensure free movement of the rings by managing and preventing 

excessive deposit build-up. 

SL2020-694 Cylinder oil and system oils. Introduction of Cat. I and Cat. II 

Purpose
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Introduction 
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Highly fuel-efficient engines with higher 

pressures and higher temperatures require 

lubricants with matching performance. 

Aim:

 Raise the performance level of cylinder 

oils.

What is new?

 The cylinder oils are divided into two 

categories (Cat. I and Cat. II), 

 Cat. II - overall higher performing 

 Removal of the 15-25 BN column

SL2020-694 Cylinder oil and system oils. Introduction of Cat. I and Cat. II 

Note!

 Important tables with lubricants.

 Examples of CLO and SO brands.

 NO recommendations on how to use the 

lube oils in SL2020-694. 

 SL2019-671 is still valid. 

 Key messages: 

 Monitoring of cylinder condition and 

 take action if condition deteriorates. 
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Motivation to the introduced changes
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1. Operation on <0.50% S VLSFO will be the most predominant in the coming years.

2. Highly fuel-efficient engines with higher pressures and higher temperatures require 

lubricants with matching performance. 

3. Cleanliness of the piston rings and crowns is important to secure an acceptable time 

between overhaul of the cylinder units. 

4. Many low-BN cylinder oils (15-25 BN) were not giving the cleanliness required in the 

newest MAN B&W engines. 

a) MAN ES has withdrawn the No Objection Letters (NOL, approvals) from many of 

the 15-25 BN products. 

b) Some 15-25 BN cylinder oils have a valid NOL. Use SL2019-671. Contact lube oil 

supplier for NOL status. 

c) A number of lower-Mark engine types have experienced acceptable performance 

with 15-25 BN oils.

Bring attention to the development and usage of higher performing cylinder oils!



Public

Which SL for cylinder lubrication guidelines 
should be used?
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1. SL2019-671 is very flexible.

 The focus is on monitoring the cylinder condition 

 Ensure that the piston ring pack is clean and moving freely

 In case of excessive deposit build-up, use oil with higher cleaning ability 

2. The alternation time period between high- and low-BN cylinder oils can mean from a couple 

of days to over 300 running hours, 

 as long as the crew make scavenge port inspections, monitor the condition closely, 

 and take action if the condition deteriorates. 

3. As always, it is of great importance to monitor and act on the cylinder condition.  

 Drain oil samples should be taken, analysed and evaluated. 

 Take action if the analysis shows deterioration by, for example, increasing iron content.

SL2019-671 Cylinder lubrication update for 0 to 0.50% sulphur fuels applies until a new SL 

is issued. 
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Cylinder lubrication – SL2019-671
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Low sulphur ≤ 0.50%

Guiding drain oil levels

Engine bore size Max. Total-Fe (ppm)

25-50 100

60-70 150

80-98 200

Cylinder oil BN levels in drain oil samples may vary 

depending on engine and oil type. 

Generally the remaining BN should not be lower 

than 25% of original cylinder oil

Drain oil sample intervals: 

• 14 days – 1 month

• More frequently if suspicion on issues.

Monitoring:

• Scavenge port inspections:

• Deposits!

• Measure wear:

• Piston rings: Every port inspection

• Liner: Once a year
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SL2019-671 Lubrication guideline
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Low sulphur ≤ 0.5%

1.0 g/kWh or Normal minimum feed rate

(minimum feed rate may be higher than 0.6 

g/kWh on some vessels.)

Inspection showing acceptable condition

Inspection showing worse condition e.g. ring 

land land deposits

 Running-in: as SL2014-587
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Topics

Drain oil sampling

•Drain oil sampling

•Cylinder oil

•Evaluation
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Drain Oil Evaluation

Onboard Laboratory 
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Drain Oil Evaluation

Onboard 
Pro:

• Quick response

Con:

• Lower Accuracy

Only DotFast

measure Total iron 

• Crew dependent

• Less Data (only BN and Fe)
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Drain Oil Evaluation

Laboratory 
Pro:

• Higher Accuracy

• More data (metals and other elements such as P)

Con:

• Slower response
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Drain Oil Evaluation

Laboratory Example of a drain oil feed rate sweep result

Key elements to look for are

• Fe (iron) (wear)

• BN (mgKOH/goil) (indicates amount of acid neutralized and oil degradation)

• P (phosphorus) (indicates the level of system oil present)
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Fuels influence at Cylinder Oil

What is cylinder oil?

Base oil

Detergents

Dispersants

Calcium carbonate (CaCO3)

other exotics

Surface active compounds 

(surfactants) 
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Cylinder Oil
Chemistry and Formulation

BN 100 have 40% more BN, 

containing more  molecules in the oil film. 
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Cylinder oil - Performance 
level: Category II
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Category II – Cylinder oils for all MAN B&W engines
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SL2020-694 Cylinder oil and system oils. Introduction of Cat. I and Cat. II 

• Cat. II cylinder oils have excellent overall performance with a special focus on cleaning 

ability. 

• In order to receive this status, the cylinder oil is tested thoroughly. 

• The first cylinder oils to go through the Cat. II process were 100 and 140 BN oils 

• The aim is that the other lubricant grades will follow, such as the 40 BN oil. 

Category II

Cat. II cylinder oils are applicable for 

ALL engines and recommended for 

MAN B&W two-stroke engines 

Mark 9 and higher.
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Category II – Cylinder oils for all MAN B&W engines
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SL2020-694 Cylinder oil and system oils. Introduction of Cat. I and Cat. II 

Cat. II cylinder oils are applicable for ALL engines and 

recommended for MAN B&W two-stroke engines 

Mark 9 and higher.
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Mark 9, higher & new builds – what cylinder oil to use?
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SL2020-694 and SL2019-671 

There are no Cat. II 40 BN cylinder oils approved yet (December 2020).

Mark 9 engines and higher & newly built engines:

1. Use a Cat. I 40 BN cylinder oil and Cat. II 100 BN cylinder oil with alternation (if 

necessary) or 

2. with the cylinder oil available as according to the recommendations in SL2019-671. 

3. If the cylinder condition is acceptable when using Cat. I 40 BN cylinder oil, there is 

no need for alternation with category II, 100 BN cylinder oil. 

a) If the cleaning ability is not enough in the Cat. I 40 BN cylinder oil, a Cat. II 100 

BN cylinder oil could facilitate the situation. 
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Cylinder oil - Performance 
level: Category I
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Category I – Cylinder oils for Mark 8 and lower

05-12-2020Mevlüt Civelek– Cylinder oil - MAN B&W engines 23

SL2020-694 Cylinder oil and system oils. Introduction of Cat. I and Cat. II 

Category I cylinder oil are applicable for MAN B&W two-stroke engines Mark 8 and lower. 
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0.10% S fuel operation, which cylinder oil to use?
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• There are low-BN cylinder oils (15-25 BN) that have a valid NOL. 

• These can be used according to SL2019-671.

• Contact the lube oil supplier for NOL status.

• 40 BN cylinder oils are available and will often be used instead of 

15-25 BN cylinder oils.

• Monitor the condition and use a cylinder oil with a higher cleaning 

ability in case of deposits.
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Summary – Cylinder oil4
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2020 Compliant Fuel
Lubrication Strategy

Guideline for SELECTION  

SL2020-694/JUSV

Mk. VLSFO & ULSFO

Mk. 9 & above 1. BN40 Cat.2

2. BN40 Cat.1 and BN100Cat.2

(alternate IF NEEDED)
(Alternation period between BN100Cat.2 and BN40Cat.1  

must be evaluated for each engine, based upon inspection)

Mk. 8 & Below 1. BN40 Cat.1  

If deposit:

2. as for Mk. 9 above
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BN25 Remaining on-board can be used, in case of deposit, use BN100Cat.2 to  

alternate and keep the engine clean.

Mixing on-board BN25 with BN100Cat.2 is also an option, contact the oil supplier for

details.



Public

Summary
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 SL2020-694

 Raise the performance level of cylinder oils.

 Cat. II - applicable for ALL engines and 

recommended for engines Mark 9 and higher.

 Cat. I - applicable for engines Mark 8 and lower.

 SL2019-671 is still valid. 

 Deposit control

 Monitor cylinder condition 

 Take action if condition deteriorates 

Monitor & Act
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Fuels 2020 – Feedback5
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0.50% S VLSFO – First feedback from the field
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Sporadic cases of scuffing and high wear

- Cat fines – from cleaning of the tanks 

- No cermet on the piston rings 

- Lubrication feed rate too low

- High wear due to cold corrosion

List of observations - PRELIMINARY

Mevlüt Civelek– Cylinder oil - MAN B&W engines

Fuel system

 Stuck high pressure fuel pumps

 Gasification of low viscosity fuel 

Cold flow properties of the fuel 

 Temperature control

Incompatibility between fuels 

Generally, the service experience is good 

Our recommendations can be found in: MUN2019-09-11 + SL2019-685 + etc…
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Cleaning of fuel: Remove cat fines
SL2017-638
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2020 Fuel switch
Lubricators, Underlubrication

Lubricator efficiency

New lubricators have a volumetric efficiency of between 90 to 100%

In the control system the efficiency is expected to be 97%, but as for all pumps wear may  

cause the efficiency to be reduced,

An actual reduction of volumetric efficiency from 97% to 80% means that the actual feed

rate at a setting of 0.6 g/kWh in reality on is 0.49 g/kWh

Caustion must be taken that the lubricators are performing as expected

SL2019-681 state that lubricators must be checked for every 32.000 RH (5 year renewal )

And that liner Non Return valves must be checked for every 3000 RH
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2020 Fuel switch
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2020
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Cylinder Scuffing Pr. Week
Q3-4 2019 and Q1-222001290

2020-05-26
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0.50% S VLSFO – Cat fines (Al+Si)

05-12-2020Mevlüt Civelek– Cylinder oil - MAN B&W engines 33

LR FOBAS data 

Ref.  Lloyd’s Register FOBAS. VLSFO quality update. September 2020 

2018 (6 months average) –

High Sulphur HFO

Al+Si % distribution

2020 (6 months average) -

VLSFO

Al+Si % distribution

Fuel cleaning is still 

relevant!

Manage the settings on the 

separator to get optimum 

cleaning.It appears that overall average has dropped 

from 24 to 18 ppm with a shift to the lower range 

levels. Service letters:

2019-674; 2017-638
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0.50% S VLSFO – First feedback from the field
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List of observations - PRELIMINARY

Mevlüt Civelek– Cylinder oil - MAN B&W engines

SL2019-685
Sporadic cases of scuffing and high wear

No cermet on the piston rings. (Refer to SL2019-685)

 Cermet coating must be measured and the wear must be 

recorded.

 Once 100 µm is reached, the rings should be replaced.
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* Space for Footnotes in Arial Regular 7 pt

0.50% S VLSFO – First feedback from the field

Sporadic cases of scuffing and high wear

No cermet on the piston rings. (Refer to SL2019-685 and SL2018-659)

 Cermet coating is recommended on all piston rings for operation on low-S fuel.

 Contact between liner surface to cast iron piston ring is more sensitive to seizure 

and scuffing than liner to cermet.

 New SL2020-698 CRP piston 3-ring pack! Cermet coated rings available for 

retrofit on engines designed with one high, three low rings. 

List of observations - PRELIMINARY
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0.50% S VLSFO – Viscosity 
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LR FOBAS data 

Ref.  Lloyd’s Register FOBAS. VLSFO quality update. September 2020 

Fuel data

1st half of 2018 – High Sulphur HFO

Viscosity distribution (%)

1st half of 2020 – VLSFO

Viscosity distribution (%)

VLSFO in 2020

 75% of samples have a viscosity between 20-180 

cSt at 50°C. 

 YES! The Viscosity is lower than it was 2018. 

Advise when placing an order

 Specify a minimum viscosity.

 Specify whether DM or RM is desired.
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0.50% S VLSFO – First feedback from the field
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List of observations - PRELIMINARY

Mevlüt Civelek– Cylinder oil - MAN B&W engines

Stability and Compatibility issues

• Fuel sludging in storage and treatment main issues with VLSFO according to LR FOBAS. 

• Data suggests a rise in higher TSP (tendency to deposit sludge) results in 2020 compared to 2018.

• Indicates that blenders have not yet fully mastered the art of stabilizing these more paraffinic fuels.

Ref.  Lloyd’s Register FOBAS. VLSFO quality update. September 2020 

Pre-2020 RM fuels –

Off-spec parameters

1st half of 2020 RM fuels –

Off-spec parameters
Total Sediment Potential (TSP)
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0.50% S VLSFO – First feedback from the field
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List of observations - PRELIMINARY

Mevlüt Civelek– Cylinder oil - MAN B&W engines

Stability and Compatibility issues

• Compatibility issues and instability have been reported. 

• Generally, the situation has been under control. 

• Different fuels – different tanks! Fuel management.

• Load it – use it! 

• Fuel supplier should be informed if severe sluding occur. 

Recommendations: 

Refer to MUN2019-09-11 

and Detailed paper. 
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0.50% S VLSFO – First feedback from the field
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What can be done to cope with the fuel variations (if any)?

Mevlüt Civelek– Cylinder oil - MAN B&W engines

• MAN B&W engines are reliable and robust.

• Well maintained engine, fuel pumps and fuel system 

• Well established procedures

• Cermet coated piston rings (preferably)

• Healthy cylinder condition

• Liners, piston, and rings in good condition

• Lubrication

• Use the auto-tuning features available on the engine or 

• Available as Retrofit opportunity 

MAN Energy Solutions 

expects that fuels having 

characteristics within the 

ISO 8217 standard are 

well-suited for MAN B&W 

two-stroke engines.
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Summary – Fuels 20206 
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0.50% S VLSFO – First feedback from the field

05-12-2020 41

Sporadic cases of scuffing and high wear

- Cat fines – from cleaning of the tanks 

- No cermet on the piston rings 

- Lubrication feed rate too low

- High wear due to cold corrosion

Fuel system

 Stuck high pressure fuel pumps

 Gasification of low viscosity fuel 

Cold flow properties of the fuel 

 Temperature control

Incompatibility between fuels 

Summary

Mevlüt Civelek– Cylinder oil - MAN B&W engines

Generally, the service experience is good 

Remember

• Know what is bunkered. 

• Check the parameters of the fuel and act upon the 

results, e.g. fuel temperature adjustments, viscosity.

• Avoid mixing different fuel batches.

• Fuel cleaning – Remove cat fines.

• Cermet coated rings.

• If scuffing –

 Exchange the rings.

 Exchange or machine the liner.
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Communication on 0.50% S fuels and related
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Paper: 0.50% S fuel operation 2020. https://marine.man-es.com/two-stroke/technical-papers

Detailed information on preparation and operation on fuels with maximum 0.50% Sulphur

Service Letters:   https://marine.man-es.com/two-stroke/service-letters

• SL2020-698 – CPR piston ring pack – three ring configuration

• SL2020-694 – Cylinder oil and System oils. Introduction of Cat. I and Cat. II. 

• SL2020-692 - LDCL cooling system update

• SL2019-687 - Liner jacket cooling water system update

• SL2019-685 – Condition-based overhaul. Cermet coated piston rings

• SL2019-684 – Piston cleaning ring. Update of instruction for cleaning ring replacement. At First Opportunity!

• SL2019-674 - Fuel tank cleaning. Supplement to SL2019-670 

• SL2019-671 - Cylinder lubrication update for 0 to 0.50% Sulphur fuels 

• SL2019-670 – Operation on fuels with max 0.50% S 

• SL2018-659 - Cermet coated piston rings for operation on low sulphur fuels (0.50% S or lower)

• SL2017-638 - Cleaning of Heavy Fuel Oil and Maximum 0.10% S Fuels - How to remove cat fines

• SL2014-587 - Cylinder Lubrication Update. For vessel with scrubbers. Always check for the newest!

MAN Energy Solutions Papers: https://marine.man-es.com/two-stroke/technical-papers

Cat fines. Impact on engine wear and how to reduce wear. https://marine.man-es.com/marketing-publications/catfines-paper

https://marine.man-es.com/two-stroke/technical-papers
https://marine.man-es.com/two-stroke/service-letters
https://marine.man-es.com/two-stroke/technical-papers
https://marine.man-es.com/marketing-publications/catfines-paper
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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.

Disclaimer
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Thank you
very much!


