Best solution, your partner

4%y OCEANCARE

BEST SOLUTION YOUR PARTNER
A 4

BOB (Blending On Board)

KM Ocean Care

President : Bae Hankoung

T :+82-51-710- 7390

F :+82 —-70-4275-1812

M : +82 — 10-5366-5595
Email :

Web : www.oceancare.co.kr



mailto:km@oceancare.co.kr

QIAI' iJH Best solution, your partner

Q sAlH ) KM OceanCare / ()ZH22 M0

Q@ tHEX ) b B H (T E 18)
M) 20154 78 17Y
AL ™ Ship Energy Saving Solution £J...

ROV Hull cleaning service

-.a;_‘[g!"! * Ve
. “\

“FIT-FOR-PURPOSE"
CYLINDER OIL



Best solution, your partner

MAERSK < A TN

Licensee Certificate

July 2018

Thisis to certify, that the company; i a4 = I T - 28]
November 15™, 2018

»  Marine Fluid Techiology A/S To whom It may concern,

i PN e AR HEN 1S I EE] EAT
Has been grantad a license by A.P. Maller-Mae - ‘ -% %ﬁ ﬁj *% *2 :ﬁ

Blending-on-Board systems) as per the SEA-N
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STORAGE
TANK <

Fresh
System QOil

Bunkering I

DAY Tank TANK 1
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Low BN
Cylinder Oil
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3. HIE 4l=z|A-Additive approval form Engine Maker

MAN Diesel

PetroChina Lubricant Company

Beijing International Convention Center, 8" Floor,
No. 8 Beichendong Road, Chaoyang District
Beijing 100101 China

Att: Mr Zhai Yue Kui
Head of Dalian Lube Oil R&D Institute

LDF4/DOJA/CEN/2122-2010 6 January 2010

No Objection Letter for cylinder oil: Blendi board additive p g

PetroChina: RHY3532 and ExxonMobil Mobilgard 300 (system oil)

Dear Mr Zhai Yue Kui,

The PetroChina additive RHY3532 has been tested in combination with ExxonMobil
system oil Mobilgard 300 for the Blending On-Board concept. The tested blend had a
BN value of 70.

The field test of the combination RHY3532/Mobilgard 300 has been carried outin a
MAN B&W Diesel 12K9OMC engine with supervision of MAN Diesel and inspection of
engine condition at the start and end of tests in accerdance with the guidelines stated
in the MAN Diesel document “Cylinder & System Lubricating Oil Properties and
Engine Development”.

The 4000 hrs end test inspection, conducted by MAN Diesel personnel, t_iem_onstraled
acceptable performance, and therefore, MAN Diesel is granting a No Objection Letter
for on-board blending of RHY3532/Mobilgard 300 at BN70 on MAN B&W two-stroke
engines

Additive and system lube oil different from the PetroChina additive (RHY3532) and
ExxonMobil system oil (Mobilgard 300) may result in different performance in the
engine and it is therefore mandatory for the safety and reliability of lthe. gnglne
operation that the different combinations of additive/system oil are individually tested
as well as blend ratios resulting in preducts with lower than BN70.

D OFFICE (& pastal ackaess) Prin FORWANDING & REGENVING MAN Dlss
MEAD OFFICE (& pastal adress) Prinesons | wane
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Wirtaila Switzardand Ltd

Mr Ehang Jia

FETROCHINA Lubricant company
Dalian Lube 0il R&D Institute
Mo, 1 Shanzhong 51, Ganzingri
District

Dalian, China 116031

WARTSILA

CCz Mr Tomy Mg

e Eanboawnca i [uds s Awewrca Cws 18 hprd 23
b Zaichen | Codurn Unuer Tnichar, Pag [ i
NOL DOH ANYISENS e PO D00 Bt S0 1500

Mo Objection Letter: Cylinder oil biended an board with Petrochina additive
RHY3532. (BM 40 to BN120)

Dizar Sir ¢ Madam,

The cylinder lubricaling ol blandad on boand with Petreching acdiive RHY3532 and usad
syziem ol in the 3EA-Mate® Blencder has sabisfactonly completed 4000-hour valdation tests n &
WrtsilE" 12 RTABSC angine a5 well as 2000 hours test In 8 Wintsila™ 12 RT-Nex96C-B. Basad
an tha rasuls of 1ha anging inspaclion ard kitrizating all analyses, ‘Wartsila has no abjechion 1o
fhe usa of the bended on beand cylnder kibricating ol with the Petrochina additive RHY 3532 in
Wiansih RTA, RT-fex and W-X as well as Sulzer Z-slroke enginas operating on fuel with sulphur
cantant in the ranga 0.5<5<3.5 mass % on & contnucus basks

Patrochina assumes all respansitility for the parformance of the lbricating ails in service of the
aboes menticned engine types o the exclusian of any liabiity of any YWartsila company belanging
fo the Warsild group. Patrochina alorg wilh cler pogsible manufaclurars and distibulons of te
praducls in question shal indemndty, compensate and hold harmless WansilE and cempanies
belonging ta the Winsia group from and against any claims, damages and |osses caused by the
lubricaling cils in guestion. The spplicalicn musl comgly with VWartsild's lubwicating ol
reuirements and recommendations,  Tha lubricants should ke used as recommended in the
Wartsild Service Bullslin RT-16.4, RT-113 and efher maruals.

Patrochina undertakes 1o mform the undersigned Warsilh representatives of any subsequent
charges in the formulation of tha sddibive packags in quastion

Waurs faithfully,
Wartsila Switzadand Lid

Shamba Jumains

Markis Wanghs
Ganeral Manager DMTS 2-Siroka Expart L_u‘bcinanl and Tribalagy
T

\. A . AR ;_-,r/j i ,.*—:j ——

PO s 4 4, Parcersams 15 Tol 41 53 500 STE
Wniariu Fux 41 52 203 D380

CH-B4H
Wi Guums 54 Extreriand

Best solution, your pa

« AIZ HOIHZ SE HIHH &9 S

Warteds Switzeriand Ltd

Mr Zhang Jie
~ PETROCHINA Lubricant company
Dalian Lube Ofl R&D Institute
No. 1 Shanxhong St., Ganzingz|
District
Dalian, China 116031

WARTSILA

CC: Mr Tony Ng

Oute 5 Agré 2013
r; 1
Doaurmrt. G 06 aoien 1 TXHY

Uroer Zekchen
WL BOB mHTISIE

No Objection Letter: Cylinder oil blended on board with Petrochina additive
RHY3532. (BN 50 to BN120)

Dagr Sir { Madam,

The cylinder lubricating of blended on board with Petrochina additive RHY3532 and used
system oil in the SEA-Mate® Blender has satafactanly completed 4000-hour validation tests n
the Wiirtsild® 12 RTA96C engine. Basad on the resulls of the engine inspection and lubricating
oll analyses. Wartslla has no objection to the use of the blended on board cyfinder lubncating oil
with the Petrochina additive RHY3532 in Wartsila RTA, RT-flex and W-X as well as Sulzer 2
stroke engines operating on fusl with sulphur content in the range 1.5<S<3.5 mass % on a
continuous basis

Petroching easumas 21l responsitiity for the performance of the lubricating oils in secvios of the
above mentionad angine types ta the exclusion of any kabilty of any Wartsia company belenging

to the Wartsia group. Petrochina along with other possible manufacturers and distributors of the
products in question shal ndemndy, compensals and hokd harmiess Wartsild sand companies
belonaina to the Wartsia aroup from and acainst any claims. damages and losses caused by the
lubricating oils in question. The application must comply wth Watsiad's lubricating ol
requiremeants and recommendations.  Tha lubr s should ba used as recommanded in the
Wartsila Service Bulietin RT-18.4, RT-113 and cther manuals

Petroching undertakes to inform the undersigned Wartsila rapracsatatime af any sibeseimnt
changes in the formulation of the additive packaga in quastion

Yours faghfully
Wirtsild Switzeviand Ltd

Shamba Junaine
E xncﬂiubric:m and Trbology
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. c . TECHNICAL
WARTSILA BULLETIN
Wartsild 2-stroke RT-161
Tecanical Services Issue 1, 23 March 2014

Cylinder lubrication C’
WARTSILA

Information te all Owners and Operators of

C

WARTSILA

TECHNICAL BULLETIN

Wartsild 2-stroke engines

6  Cylinder lubrication: Blending on Board
There is a significant choice of cylinder lubr|
interesting concept is the blending of cytnder lu
This solution uses the system oil as base il an|
bazed additwes, the cperator will produce al
lubricant especially concerning its neutralisation|
can thersfore be produced on board. The key inf
adjust the feed ratz 1o the various operation cor
and the cyfnder oil BN wi be adjusted.

The combination of the blending system a
maonitering systemn (such as the SEA-Mate@ B
Mate® M2000 XRF analyzer) wil allow the co
improwe the comosion protection 35 wel as the

This selufion appears to be the most interestin,
wide range of fugl sulphur and operating conditi
As guidance, Table 8 can be used but will have|
the behaviour of each specific engine

For further imformation about Blending on Board|

Tabls 8, BN valuas dapending on sulphur contan

6

RT-161, Issue 1, Page 18/ 20

Cylinder lubrication: Blending on Board

There is a significant choice of cylinder lubricants on the market. A growing and
interesting concept is the blending of cylinder lubricant onboard.

This solution uses the system oil as base oil and by adding the correct quantity of over
based additives, the operator will produce a fit for purpose and tailored cylinder
lubricant especially concerning its neutralisation and detergency ability. Various BN oils
can therefore be produced on board. The key interest is that there will not be a need to
adjust the feed rate to the various operation conditions. The base feed rate will be kept
and the cylinder oil BN will be adjusted.

The combination of the blending system and of an onboard PUS oil condition
monitoring system (such as the SEA-Mate® B2000 blender combined with the SEA-
Mate® M2000 XRF analyzer) will allow the correct BN to be produced and therefore
improve the corrosion protection as well as the detergency.

This solution appears to be the most interesting technically for vessels operating on a
wide range of fuel sulphur and operating conditions.

As guidance, Table 8 can be used but will have to be further optimised as a function of
the behaviour of each specific engine.

< Engine HIOIHOIAM = BN Control 211

For further information about Blending on Board see Chapter 7 “Appendix”, ltem 4.
*‘
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B. A% WO|H S4{X 8= 217 [MAN Diesel & Turbo]

Market

70828

AGOM - Automated

Cylinder 0il Mixing

Note MAN
Market

Note

/‘\ Feed rate [g/kWh) o
man 1.4+ A
Feed Rate Factor “ACC curve”
1.24
ACC100 = 0.40 g/kWh x 5%
1.04
0.8 4
06 ACOM
)
044 \M““
8)
P~G — Minimum
0.24 -
— 100 BN
04~

0 05 10 15 20

Fig. 2: Feed rate for optimum BN cylinder oil

25 30 35
Fuel Sulphur [%)]

see Fig. 2. This
enables the operator
to use a low Cyl. Oil
feed rate, thereby
saving costs, and, at
the same time,
keeping the Cyl. OiIl
BN at the optimum for
the engine.

MUN2017-06-28 |

Service Letter SL2018-663/JUSV

Cylinder oils and system oils

Tables 3, 4 and 5 list major international cylinder oil and system oil brands tested in service with acceptable results, and
which have passed the No Objection Letter (NOL) testing procedure with acceptable results. Do not consider these lists to be
complete, as other cylinder and system oils, with NOLs from MAN Energy Solution:

tion can be obtained by contacting MAN Energy Solutions in Copenhagen

S —

Cyl. Oils and system Oils Tables 3, 4 and 5 list major international Cyl.
Oil and system Oil brands tested in service with acceptable results,

and which have passed the No Objection Letter (NOL) testing
procedure with acceptable results. Do not consider these lists to be

complete, as other Cyl. and system Oils, with NOLs from MAN Energy
Solutions, can be equally suitable. Further information can be obtained
by contacting MAN Energy Solutions in Copenhagen.

RTR—— o ey s Ko
Cylinder and System Olls
MAN Energy Solutions (MAN
Cascenn
o ;
Summary
s . 2
's, can be equally suitable. Further informa- 80y ot
Mg
Bosestc i
R i v . i S s s
z
1525 BN
140 BN 708N
i ACOM
" a08H
Mikael . Jeasen Sug8. Jskabsen
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Decument no M/1095912
Issue ramber o
Page 1 o
li‘eké},?,s
Ster Marine Design Appraisal Document
Lloyd's Register EMEA Date
Copenhagen Design Support Centre 23 March 2011
Strandvejen 104A
DK-2900 Hellerup Quote this reference on all future unications
Denmark M/1095912/1100249/PMJ/pmj
copenhagen-design-support@ir.org
Machinery General Design Appraisal
Client CC Jensen ASS, Svendborg, Denmark
Manufacturer: CC Jensen ASS, Svendborg, Denmark
Subject “SEA Mate Blender”, Cylinder Qil Batch Blender
This Machinery General Design Appraisal is valid for a
penod of 5 years from the date of issue or until 3
change of the Rules, whichever comes first
1 The Document listed in paragraph 1 of the appendix have been examined for compliance with

LR Rules and Regulations for the Classification of Ships July 2010, Part 5, Chapter 12 and 14 and
Part 6, Chapter 2
as well as for compliance

(I N T R SRR W DRy

TYPE APPROVED PRODUCT]

Document e CTS-MATT10488
ssue number 0
Page 1ol

Marine Design Appraisal Document

Lloyed's Register EMEA ot
Copenhagen Technical Support Offics. 14 July 2015

Strandvejen 1084, 2.

DK-2900 Hellerup Piase quote this efersnce rumbe an all e cComeunCISons (]

Denmark MA110488/ 1500788/ fcpz

copenhagen-technical suppart@ir.org

Machinery General Design Appraisal

Client : Biosteel ASS (Denmark)
Manufacturer : Biosteel Poland (Poland)
Subject : Sea-Mate Blender 23000

“This Machinesy General Design Apgraisal s ald for a peiod of 5 years fram
the date ofissue or urtl & change of the Rules, whicheer comes first.

1. The Documents listed in paragraph 1 of the appendix have been examined for compliance with LR Rules and
Regulations for the Classification of Ships July 2014, Part 5, Chapter 12, 13 and 14 25 apolicable and have been
assigned an appraisal status as indicated subject to the following

Lloyd's
Register

2 Product Description

Makers Designation Sea-Mate Blender 83000

Madia Lubricsting Oil
Class il ipiping)

Design Prassure =G bar

Design Temperature =50°C

Purpose Blending lubrication ol to obtain MECO

3. Comments

3.

Note that lubrication Oil s 2 flammable liquid and so in according with Part 5, Chapter 14,1.1.3
the systam must also comply with Part 5, Chapter 14, sections 2 and 4.

AL ACCEFTANCE OF ACTUAL ITEMS) DEPENDIS) O SATISFACTORY SURVEY AND TESTING

Uy’ Regstar EMEA
53 mimber of Uaye's Rogiser group

Lioyi's Ragicter Grou Lemied, s affistes and subsilares. and thek respaciiv officers, smplayass cx agents ars, indidually and colictively. refer 1o In s clauss as
Uoys Ragatar Lioyd's e s paricn, o any ko, amag o BADerca CALYES by Flrics o tha Informaticn e
s I this documant o howsosuer proudied, rlezs 31 parson has signed 3 cantract with the rokeuant Lioyd's Rsgister antty fer the proveion of 13 information ar
advic and In that case cortac

Form G438MASSEF (2014.12)
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Patent Office

TANE AT HTRORTRINTITA R

e an  EP1640442B1 |
(12) EUROPEAN PATENT SPECIFICATION ml ‘I“IH HH““IH“H “
(45) Date of publication and mention (51) Int Cl.:
of the grant of the patent: CT10M 171/00 1200801} C10M 175/00 %01

MA%E oV 101048484 B
WMl 2010.07. 14

(21) Application number: 04388064.0 HEESSEEERSE

26.08.2009 Bulletin 2009/35

(22) Date of filing: 24.09.2004 W7 45 B 11038

(54) Method and system for modifying a used hydrocarbon fluid to create a cylinder oil

Methode und System fir die Modifizierung eines gebrauchten Kohlenwasserstoff-Fluids zurHerstellung | 01)
eines Zylinderdls [

Méthode et systéme permettant la modification d'un liquide hydrocarboné usé afin de créer une huile Y
pour cylindre
— ; — ———————— 11, 2004, 07. 29, {80355
e [0020] [0032]-[0034] FHURIE K 1
(87) PCT HRiE AY 2 T EE GBE 2084667 A, 1982. 04, 15, 424 .
WO2006,/032271 EN 2006, 03. 30 CN 1328120 A, 2001. 12. 26, 4=

US 20030159672 Al, 2003, 08. 28, 41 .

(73) EFERA A =P §2) - HHEFR LA _
GB 1183345 A, 1970.03. 04, 473,

18 | B e N i
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Google

Marine cylinder oil composite additive

Abstract

The present invention relates to a marine cylinder oil composite additive. Based on the total weight
of the composite additive, said marine cylinder oil composite additive comprises: 15-25% sulfonate
detergent with superhigh base number, 35-45% phenoclate detergent with superhigh base number,
20-30% naphthenate detergent with superhigh base number, 0-8% dispersing agent, 0-4% antiwear
agent, and 10-20% Group | base oil with high viscosity index which is selected from the group
consisting of 400SN, 500SN and 650SN. The benefit of the present invention lies in the fact that the
composite additive can satisfy the requirement of BOB system about the viscosity and base number,
and can be blended with many system oils under a number of domestic and foreign brands so as to
provide cylinder lubricating oils with different base numbers. The composite additive according to
the present invention has good adaptability and excellent performances in terms of antiwear,
antioxidization and high temperature detergency, which meet the requirement of marine engines
about the performance of cylinder oils. Moreover, the composite additive according to the present
invention is able to maintain good stability in the base oil of the system cil as well as good
compatibility, and thus the lubricating perfermance of the cylinder oil will not be adversely affected.

Images (3)

Classifications

® C10M161/00 Lubricating compositions characterised by the additive being a mixture of a
macromolecular compound and a non-macromolecular compound, each of these compounds
being essential

Lo}

US20150144430A1

United States

[ pownload POF  [8) Find Prior At 3 Simild

[0039]

Inventor: Yuekui Zhai, Jie Zhang, Gongde Liu, Yuli Ma

Current Assignee :

Worldwide applications

2011 -CNWO 2012 EPH5 2014 5

Application US14/550,626 events @

2011-03-10 = Priority to CN2071110058054.X
2011-03-10 - Priority to CN207110058054XA
2012-03-09 - Priority to US13/416,079

2014-11-21 = Application filed by PetroChina Co Ltd
2014-11-21 - Priority to US14/550,626

201412:03 - Assigned to PETRoCHINA company | [00:40]
@

2015-05-28 = Publication of US20150144430A1

Status Abandoned

Info: Patent citations (15), Cited by (6), Legal events, {
documents, Priority and Related Applications

External links: USPTO, USPTO Assignment, Espacens
Dossier, Discuss

[0047]

A HOlM 2&= SAS XS
S@ 8 EolotAsLIth

The composite additive designed for the BOB system using triple
detergents provided by the present invention is well compatible with
system oil products under typical domestic and foreign brands, for
example Exxon-Mobile Company, BP Company and PetroChina. The
performances of the formulated cylinder cils with different base numbers
are individually studied by simulated experiments, and the results
demonstrate that the cylinder oils with different base numbers maintain
good combination property as for lubricating oil, for example the
antioxidization, antiwear, detergency and water resisting performances
and etc.

Herein, the antioxidization performance of the cylinder oil is evaluated
according to the oxidative induction time which is measured by differential
scanning calorimetry (FDSC). The antiwear performance is evaluated by
the Pb value and the lang wear extent which are obtained by four-ball test.
The coking tests are carried out in order to test the detergency
performance of the cylinder oil, while the gel tests are carried out so as to
test the storage stability.

The tri-detergent composite additive designed for the BOB system
formulated according to the formulation of Example 6 is blended with
Exxon-Mobile system oil Mobilgard M300, BP system oil Energal OE-HT30
and Kunlun system oil DCC3008, respectively, so as to provide cylinder oils
with the base numbers of 70 mgkCOH/g, 60 mgkOH/g, 50 mgkOH/g and
40 mgkOH/g as shown in Tables 2, 3, 4 and 5.

TABLE 2 Physical and chemical properties of the cylinder cil with the base
number of 70 mgkoH/g and the simulated performance thereof Maobilgard
Enargol KUNLUN Item Unit M300 OE-HT30 DCC3008 Method Dosage of
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On Board Blender (Option) On Board Analyzer

Fe:
Cylinder liner cold corrosion,
abrasion and adhesion

= MgX= OS2l 241Het &t Sl Control Panel _
Screeno" g’ = UI-O:I Al'gg“_l I:I' Unbumed fu:l’,':;rappedduwn

oxides, injector condition
@ AK2 & System 0il2 BN &t (On board Analyzer)

@ #IJHHI BN &t : &0I2t HIIMIE AI20HK] &=

2H x| 23| At
Cr, Cu:

@ Blended Cyl. 0il © Target BN & B
contamination
@ Blended Cyl. Qil°] =& (Amount in tonne)

Piston rings cold corrosion
and abrasion
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A2 Cyl. Oil BN % 10-325
Blending Cyl. Oil BN&x 15-160
Standard deviation range (BN +/- 2
Blending capacity (Ltr/working day) 0-300 0-300 0-2000
Streams that can be blended 3 4+ 4+

Semi—automatic or automatic with

Operation Semi-automatic  ~ . winje options for signal input

Dimension L X W x H (cm) 110 x 60 x 85 110 x 60 x 85 130 x 70 x 170

Weight (Kg) 170 170 390
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< BOB System2 ¥E= 2%M X2 0] =it Compact Module= &1 AHI HI&t

< & 37| &% 2228 A2 (JIE Piping &3
< Tank Allocation, Ztl &Xl, AMIR8 S

8t : Blending machinery 2@ i3]

"
2] ME Tank &lXl SER)

Y
_‘—l * -w
X Y
5
‘ 3
¥ 1
F 9
Cylinderoil | Y JEIEEHE Cylinder oil (Former Cylindar +
Dy Tank Board unit storage tank oil storage tank)
Main Engine BOB Additive
storaga tank
L
X il
F F
(Formar Spara Cylindar
oil tank) A
' | : BOB Base oil tank ST
Cylinder il Transfer Pump
N F 9
- -~
Main Engine Sump |

F

X

w
5\

I';:{ ¢ Aux. Engine
1

-




Best solution, your partner

1
>
rot
ot
;2

Z| ™ 2} Solution XS0 ==HSHA &L T}

AEEZ2H8AH 0] / CHEO|A} HiDHE
km@oceancare.co.kr
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70 BN, Feed rate =J} 9t 100 BN, Feed rate 24 0fl = CLINER Wear down &I

The two different lube oils were used two different feed rates:
e 70BN oil: High feed rate: FR = Fuel Sulphur% * ACC7,. ACC;5 = 045
e 100 BN oil: Low feed rate: FR = Fuel Sulphur% * ACC,g5. ACCg0 = 0.30

The test showed that the 100 BN oil can be used at 33 % lower feed rate than the 70 BN oil, and produce
lower wear rates. See Figure 17. This led to the successful introduction of the 100 BN cylinder lube oils.

Liner Max Wear

6S80ME-C9.2TlI

E00.4

800,35
e Cylinder 2, BNTO

E 8003 Cylinder §, BN100
Lo 8002 == = Rof. Max Wear Rate 0.1 mm / 1000
gun|
£00,2 S
g
©
5 800,15
D 5001 e 100 BN fill
- - ACC,,: 0.45
800,05 =
ACC,o0: 0.30
800
799,95
1] 500 1000 1500 2000 2500 3000 s
Main Engine Running Hours o ST,
Figure 17: Wear data from new engine. Engine type: MAN B&W 6S80ME-C9.2. 1112017

) ) CIMAC Guideline
Note: The 100 BN oil can be used at lower feed rate than the 70 BN oil, and produce lower wear rates. Cold Corrosion in Marine Two Stroke

Engines



A sample test result showed a 0,5%
increase in fuel efficiency, which translates
to a fuel saving of BD$18,000/month.

The Barbados Light & Power Company
Limited feels confident that this installation
will help us to achieve our overall goal and
we are of the belief that other 2-stroke
engine power plants can secure similar
technical and financial benefits.
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Service report Heat Rate Test

Project No.: 60095

BWSC—

1. Basic data

Plant: Barbados Light and Power

Customer: Maersk Fluid Techneology A/S

Period: 7-15 April 2013

Participants: Maersk Fluid Technology A/S:
BWSC A/S:

Maersk Fluid Technology A/S

Technical & Operational Manager:

BWSC A/S

Test Enginesar:
Managear Figld Service
Project Manager:

2. Technical systems

Diezel 2ngine

Maker: MAN
Type: 9KB8OMC-5
Engine No.: D14
Running hours: 59915

Other equipmeant
Power Meter:

Henrik B Weimar

Carsten Otte
Finn Hansson
Jeanett Grandjsan

Maker: Zimmer Electronic System
Type: LMG450

Flowmeter:

Maker: KRAL

Type: OMG

3. Scope of work

Henrik Bak Weimar
Carsten Otte
Finn Hansson

In connection with a SEA-Mate® Blending on Board, tests were performead to
check for any differences in the mechanical properties/efficiency relatad to friction
in the bearings when opearating an engina on "used, but useable” lubricating oil,
2.q. lube oil which has been in oparation for 2 long time, only replenished due to
leakage or sweetened, when the BN (Base Number) are found to high comparad

to fresh new oil.

4. Executive summary

This heat rate test was performead to evaluate the differences in SFOC (Specific
Fusl Oil Consumption) when operating a diesel engine on used/ussable lubricating
oil compared to new/fresh lubricating oil.
A fuel saving of 0.860/kWh or 0.44% was noted as well 35 a lube oil temperature
reduction of 0.7°C in the temperature increase betwesn inlet and outlet.
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<« HXLHIO0 VIS 239 2 80~90% Jt System 0] LS = J|2e

Components problem
Fliter element fouling
FIVA valve worn
Propotional valve

Hydraulic pump

Breakdowns

80-90 %
Hydraulic system breakdowns

caused by
Contaminants in Hydraulic fluid
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Real Case on COSCO Vessel : LAN HUA HAI with 6RT-Flex58 engine
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Clean of system Oll

Example: Crank Case @ Maersk Antares (12RT-Flex96)

Before BOB After 8,000 hours BOB

“‘\ \ y
\ \
e A sesase
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Hedt, %,

Benefit: Clean the Piston inside Service
Experience about %

-, " - " I Deposits created by used oil
o W T m ey Reduced cooling
High wear
Nozzles

o

Coaling Caaling o
ul Ou

Out Qut
Temperature difference = Temperature oil out - Temperature oil in

Normal 18.000H BOB For 27.000H
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Feed rate $9} — 70 BN, Drain £2{1} 100 BN, Drain £ & Fe / BN 80|

As for the case story 2 above, 70 BN and 100 BN cylinder oil were tested on an engine with split lubrication
system: Half the engine was lubricated with 70 BN oil and half was lubricated with 100 BN oil. A cylinder lube
sweep test was performed, and the drain oil was analysed for iron and remaining BN. See also Section 10.
The data show that the remaining BN is approximately 30 BN higher for the 100 BN than for 70 BN at equal
feed rate, and that the iron in the drain increases to unacceptable level at up to 40% higher feed rate for the
70 BN oil. The conclusion is, that the 100 BN oil is able to protect the engine against cold corrosion at much
lower feed rate than the 70 BN oil. See Figure 19.

Engine type: 6380ME-C9.2

Engine Load: 38-52 mostly 39 Fuel Sulphur: 2.98%
#o [MEF) mafg] Cvlinder oil: 70 & 100BN BN Shaker [mpkOH/gl
T00 0.0
. — 100EN
500 /_,--"” 70,0
70BN fe \\\ // -
p ]
\ .
500 \ =
N — 50,0
A0 /\{"'
- N\,
— \ 40,0
L - \\
. 20,0
\\ e
200 ., = e
(‘}\_,-—’ T — 20,0
100 RN Fa o \‘\
100 //f S~ -
-~ B —
9 -0
oie s 0z 025 030 035 n.an 0.45 [k 1]

ALC Factor [g/kWh x S5

Figure 19: Drain oil data from engine with split lubrication system: Half of engine is lubricated with 70 BN oil and other half is lubricated
with 100 BN oil. Engine type: MAN B&W 6S80ME-C9.2. Feed rate = ACC factor * Fuel Sulphur. 1112017
Note: When the BN in the cylinder lube is higher, the feed rate can be lower and still protect the engine. CIMAC Guideline

Cold Corrosion in Marine Two Stroke
Engines
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Feed rate $9} — 70 BN, Drain £2{1} 100 BN, Drain £ & Fe / BN 80|

It shows that under the same operating conditions, the BN100 CLO has performed in a better way than the
regular BN 70 CLO. However it must be pointed out that the wear measured with the BN70 CLO is much
lower than the limits set by the engine manufacturer. In other words the BN 100 CLO brings here additional
operating safety margin and allows possible lower lube oil feed rate than the BN 70 regular CLO.

Iron Content Vs Residual BN

300,00
® BN100CLO
250,00
° ® BNTOCLO
200,00
E e o
2
5 150,00 C' L
§ ‘ :
£ ° ® L ]
%0 o %
100,00 9
i. ® c o ¥ .0.
° e
50.00 | ® ° ‘
.. ®e
¢ ﬁm‘ o
0,00 T T 1
0,00 20,00 40,00 6I} 00 SD,DO IOD 00 120,00

Residual BN (mgKOH/g)

Figure 24: Iron content versus Residual BN for BN 70 and 100 CLO

The graph above shows the iron content and residual BN measured from the drain oil samples taken along
the test. It can be seen clearly that the residual BN is higher when using the BN 100 CLO, also the BN
reserve is higher and the risk of corrosion is lower. In the meantime, the trend to have a lower level of iron is
in favour of the BN 100 CLO. The set of blue dots concentrated in the area 80-100 mg KOH/g ceorresponds to
the period of time during which the ship was sailing in ECA, where also the iron content was also the lowest.

The following table summarizes the various values measured. The chremium content gives a view on the
ring coating wear behaviour. All the items are in line with engine manufacturer recommendations.

1112017
CIMAC Guideline

Cold Corrosion in Marine Two Stroke
Engines
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Feed rate $9} — 70 BN, Drain £2{1} 100 BN, Drain £ & Fe / BN 80|

For the ship operator, the biggest advantage of switching to a higher BN lubricant is the associated cost
savings. Higher BN lubricants can deliver the same amount of protective alkalinity in the cylinder at a lower
cost. The included graphs show the results of a field test executed by Chevron.

Chevron cylinder lubricants - Newest engines - High sulphur fuel

Orip oil iron (PEM)

450 4

400 +

Denger area acc. OEM
W 4

N\
250
Alert area acc. OEM
200 +
i%0 4 A
1o | S¥learea acc. OBV \M
A\'“J%-._*
50 4 ey
| | i

0 ¢

Feadrate factor (g/{kWh*Fos])

THO SLeCIN 1T URFS == T340 SO0 1T 200 s T2N0 SERCEM 1T 7D
Figure 25: Comparison of drip oil analysis results of a 70BN, 100BN & 140BN cylinder oils show feed rates being reduced during field @& .
testing. Changing from 70BN to 100BN oil brings feed rates fo manageable levels. Using Chevron Taro Special HT Ulira (140BN), wear
metals stay below OEM limits while operated at historical minimum feed rates. 1112017

CIMAC Guideline

Cold Corrosion in Marine Two Stroke
Engines
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Total Iron content of piston underside drain Oil during operation with BOB
12CylI' Wartsila RTA96C Engine test report
(CtYSH Eng. Load 3 28t Cyl’ Oil Feed-rate & BN Value)

300

e BOE 79 BN BOB105 BN

250

/ -48%
200

.

Fe (ppm)
=
o
[=]

100 .—/

50
0
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Load % CMCR . f . .
TBO: Running hours Englne Piston O/H _7[(_7' gjél-
35000
30000

+ High BN AL22E Fe DIJIOIZE HE)
SI0| Lo} &8 AZ

15000
‘10000
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Slow steaming using standard 70 BN lubricant Slow stearning using BoB lubricant
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— 1 (Piston ring)
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< BOB 20| IIE Piston coating £H 012 &8 A0 1l | FJ| HAAE 2018t

Piston ring coating thickeness (microns)
400
Piston ring coating Ot=.7} O|O] 5}A| &4
360 e
BoB Lubricated slow stearming
engine (MY Maersk Tanjong)
300 [ Condition with BOB installed ]
Cost saving comparing to slow stearming operation
250
[ Condition without BOB Cost saving comparing to standand TEO
200
\ Mixed operation { 10khrs 70 BN + 8khrs BoB lubricant)
150 e on a slow steaming engine (MY Maersk Tanjong)
100
50
Maeimurn wear observed on slow Typicalwear on a slow stearming OEM rmianual |l:uist|3n ringwear OEM guide limit for overhaul
steaming engines subject to severs engine undergoing cold corrosion during normal opeartion of pistonring pack
0 cold corrosion (MY H. A) (M Mette Maersk)
0 =000 10000 15000 20000 25000 320000
Running hours (TBO)
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< BOB ZH|&E 012 %|X BN 22| eo =24 Cylinder oll A2 20| 25~40% &4
< BOBE 0|2 BN &2|&t2 =M Cylinder liner Wear down0ll = {2101 H2LAIE 44 AIFLCL

Feed rate Reduction Originaf Iron wear In cylinder units
Wear(ppm Fe)

160

18
/ ACC/Sulphur dependency Lubrication system dependency . Cold cormasion

1.4

Lubrication feed rate (g/kwh)

BOB lubrication feed rate optimization area

12

1

0B 80
08 B0
04 4
02 20
0 0a _

High sulphur comosive conditions 70 BN lubricart High sulphur comosive conditions varisble BN BoB lubrizant
Ehaup ghaup Standand Libe BoBlube

= Data A Graph%% "M"ALO| A Operating hour 1,000,000 hrs 2 &S 2HE M50, Wartsila 2F Man B&W
01|*‘|E H| ot A0kt MALS| Benefit2 AZ 3 HE QUL
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2 H2 HAA 25 AT oJtt H2FA12 AX Cyl' Liner & Piston Ring 54, OI2 & 312
< X254 242 Piston ring E™ &8 &1 Damage= 0/0{X|1l, OI0 @2} &= Particles2 Piston ringal
LinerOfl 128t O120] il JIHE. 1A ©F Adhesive wear (scuffingl2 AZ2i0HA SJ1 &1l AULL

Corroded area

Figure 1

Vessel: M/V Maersk Tanjong
Ring pack: 15,329 hours

Engine: 40,455 hours

Cylinder oil feed rate 0.85g/KWh

95 BN Blending on Board cylinder oil
FuelS=326%

Average engine load = 26%

Vessel: M/V H/A

Ring pack: 8,429 hours

Engine: 8,423 hours

Cylinder oil feed rate 1.05g/KWh
70 BN standard cylinder oil
FuelS=29%

Averageengine load = 35%

Vessel: M/VB.E Vessel: M/V Maersk Tanjong

Ring pack: 2,257 hours Ring pack 2,984 hours

Cylinder liner: 6,000 hours Cylinder liner: 40,455 hours
Engine: 6,000 hours Engine: 40,455 hours
Cylinder oilfeed rate 1.05 g/kWh Cylinder oilfeed rate 0.85g/kwh
70BN standard cylinder oil 95 BN Blending on Board cylinder oil
FuelS5=3.1% FuelS=3.26%
Average engine load = 35% Averageengineload= 26%

> Fig. 1 — 2hat 2o 2 Top Piston ring2l $A12] o

» Fig. 2 — 2| X Feed rate Z2210IlA] BOB Zt|&= CH2kst BN Cyl’ Oil2 29822 M Piston ring A& 241 9HA] @ A ARl R A

> Fig.32} 22 Black mark J} LIEIL= 242 Liner wall2l spongy 9 M2 £24/10F BN 220l 2loff L siet.

= =2o
> Fig.4 BOB &t|= Chet BNgt 22 HAl el &g ds Mole SAlg2M o et M2FA2 ds AR o ol 2EatCt.
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BOB - Case Study (Wallem Group, Bulk Carrier)

The Wallem Group delivers maritime solutions,
It enhances and protects ts clients” assets
with its vast collective knowledge, experience
and expertise, Established in Shanghal in
1903 by Haakon Wallem, the company today
Is one of the world's largest providers of
maritime solutions, within the fields of Ship

often, operates with high sulphur fuel, under
harsh conditions and different enaine loads.
The crew manages these conditions by
reqularty measuring the residual BN-value
and adjusting the feed rate, according to the
engine manufacturer's recommendation.

— As we were using the recommended

“Wartsila gave us an
attractive solution that
addressed our need.”

i = = = ADJUSTING THE CONCENTRATION OF
ADDITVES

The main purposss of cyinder Libricatic
i an optimal oil Sim for piston

10 bui

transporat = goods, did not affect the
nsmlation work, staes Ralf Veigel

REDUCED COSTS FOR LUBRICATION
= Wiha BOE instailation. the usad system ail
s & yansfemrad from the main engine. and,
opticnally, also the axxifary
& then tiended with a spec =
cylinder ol addive. The resdt is oyfinder
ail for the specific operating conditions of
sachv this reduring 2 vesse's kube ol
consugtion by 10%-S0%, despendingonthe |
curenty usad feed rmate
To raduce

VALUABLE TECHNICAL SUPPORT
M. Veigel says that Wartsi has been
g hi

soope of supply includad the
defivery and installation of the BOB syssem

SEA-Man=® Blender consisting o a blender
on of

tas beenvery positive, so far.

instaflation. inchuding piping and necessary

WARTSILA

WAATSLAS =3 ragerore racomank. CopyTgRT © 20n4 W Corporion
SPoCicTIOns 3G St I ChaNgR WIOW Dror foacs.

Wartsila Report (2014) :
Case Wallem — BOB, Reduces Lubrication costs for bulk carrier

Best solution, your partner
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2 Mut 28t A9l TSt Parameter (HZ257,
57, Engine $6}, Cyl. Oil Feed Rate S) ¥ A X|
Z2HE 112{5td BOB &d| AR Al 12 9| Benefit,
Cost Saving, Pay back time & M| 2tgt

0 kI

Our Work & Supply Scope

¢ BOB &d| 23 A A A Class Approval
Installation Drawing M2t 32

® Pipe Line, Tank &8 S Steel Works &3

& Zd| A X[, A2, Commissioning M3

¢ 2N MY 22X Y HY| us

# Other Technical Assistance

Maersk Line.Container (M/V Edith Maersk, 14-Cylk-\Warsila Rt-FIex96C)— 2012

BOB &H| Value Calculation (1. € Data)

Main Engine Type

M/E A7t &8 A7t

M/E Cyl. & A|AH
(CLU3 or CLU4)

T Engine £} (%)

A%l System Oil =24
(USD/t)

ATl Ccyl. Oil 2 (USDH)
BN H7tH =<4 (USD/t)

A=z F =4 (USDH)

7 Cyl. RT-Flex 96C

6000 Hrs

CLU3

50%
1550

2000
3600

600

Item (Cost Saving)

=7t Cost @4 (Standard Cyli Oilzt =
M=l Fedd-rate| (2 Blended Cyl’ Oil —
0.1f/kWh Of| &)

=7k Cost 2 (B7tE 87| HiE =
7|0fl [HE system Oil =4, System Oil 71
Moj| hE HIE 2E)

A El Engine 258 SEfO| 2 EH| &
Spare Part H|-& EZt

0

BOB &H| value Calculation (2. 0} 2Z Cost ¥ Payback Time)

¢ 22X 23 L 6| ol g Verification

Approx. Cumul. Payback
saving in Savings in times in
USD/year USD/year years

110,000

130,000 <12
20,000
50,000 180,000 <0.85
60,000 240,000 <0.65
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**Learn To Do Troubleshooting And Maintenance Of Marine Electrical Systems**

HOME » SHIPPING MEWS » MAERSK FLUID TECHNOLOGY EXAMIMES BENEFITS OF BLENDING-OM-BOARD OM SYSTEM OIL

Maersk Fluid Technology Examines
Benefits Of Blending-On-Board On System

0|| Small bore 2-stroke ¢!l %! : $ 20,000 ~ 40,000
o Medium : $ 40,000 ~ 90,000

ol 2 =i

By MI Mews Network | In: Shipping Mews | Last Updated on May 16, 2018

System Qil by Blending-on-Board' a whitepaper which explores the many benefits of system oil that

are conferred by the company’'s SEA-Mate® Blending-on-Board (BOB) system. The paper details how

BOB — developed in-house by the AP Meller subsidiary as a means of proc When BOB is employed to produce cylinder lubricating oil from the in-use system oil and an

suited to different fuel types and engine operation modes for crosshead tv appropriate high BN oil product, the engine's system oil is constantly replenished with fresh clean oil
even more benefits for the engine’s system oil. BOB significantly improves and therefore the protection and efficient operating of the engine is continually maintained.

engine more efficient and reducing fuel consumption. The consequent red
is also beneficial to the environment. The whitepaper also details the considerable financial savings as a result of lower maintenance and

less use of the system oil cleaning system and separator. With BOB, annual savings on a small bore

System oil cools and lubricates essential engine components. It is as well t 4 _ctroke main engine is in the range of $20-40,000 and for a medium to large bore engine as

operating and controlling engine components and systems, fuel injection ¢ much as 540,000 — 90,000, The reduction in cylinder lubrication and engine wear alone justifies the

and turbochargers. Under normal circumstances, the system oil degrades i .
) . . o o investment.
ail changes; becoming thicker, losing its detergent characteristics and bece

wear particles and possibly by leakage from the upper cylinder through th . . L . .
Since the concept was first developed in 2008, MFT initially supplied BOB systems to vessels in the

Maersk fleets, it is now available to all shipowners.

Jens Byrgesen, Managing Director of MFT says; "Users of BOB have been impressed with the

improved engine performance and maintenance that have resulted from the cleaner system oil and

have welcomed the cost savings the improvements bring.”
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£ MO e oy UP to 50% reduction
ﬁ | in lube oil consumption

lnn generation lube-oil Blending on Board systems for all

_ 2-stroke engines - calculate your savings

The SEA-Mate® Blending-on-Board (BOB) system enables the crew on board the vessel to blend an engine-

specific fit-for-purpose cylinder lubricant with the optimal neutralisation and detergent properties. The in-use 2-

stroke engine system oil is blended with a high-BN cylinder oil. The resulting fit-for-purpose cylinder lubricant i

composition matches actual engine operating conditions and fuel sulphur levels, making it possible to reduce :_' ::c:’i:" i i - -

cylinder oil consumption and mitigate issues like cold corrosion and excessive cylinder wear. e '
Moreover, reports highlight potential cylinder oil savings, as well as energy and consumption savings related to 1'.'" s:::ndw ol o ke B ongine ;;W TR s Eﬂmﬁmwﬂon peryear withoutBOB 60,000 USD
having a continuous refreshment of the system oil. Calculations are on actual system and cylinder oil lube-oi supplier Pl st
consumption & cost for both main engine and auxiliary engines. It also includes an estimate for expected flube-oi BN used 70 ¥ Annual cylinder oil saving 24,675 USD
reduction of maintenance cost - reduced cost for change of cylinder piston rings & liners, reduced cost for actual data:

purifier maintenance and more. The resulting report is emailed to your inbox for further evaluation and :::'I':;:' b Z,S

support when building a business case. : L ERe— :‘)_, oAWh

Sune Lilbaek, Head of Sales at Maersk Fluid Technology, explains: ] ::::::Z:“mpmamua"' :2200 : o

By using the value calculator it is easy to see the potential cost savings
achievable with the introduction of a BOB system. With over 200

installations to date we have proven it is possible to achieve lubrication at | 5 3
P r ' aersk Fluid Technology updates blending calculator
lid Technology has announced that it has upgraded the SEA-Mate®

engine manufacturer. This results in proven reductions of up to 40% in 2- on-Board Value Calculator, to include a mobile optimised version that
in calculating savings, based on a variety of real life scenarios.

or close to, the lowest allowed consumption of lubricant as specified by the

stroke engine cylinder oil consumption, as well as significant fuel and

maintenance savings’”.

And as the refreshment becomes a reoccurring event, system oil viscosity is returned to its original state,

reducing friction in the engine and thereby providing proven fuel savings up to 1.5%.
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Ship & Bunker

home news & features bunker prices bunker

S 21t 40% Ol MCO 2 mutet =0 A= Sl FH|H| Y

World News latest features wa Aoigt,

A
Home b News & Features b World b Maersk Fluid Technology Updates Blending-on-Board System for |

llations to date, we have

MaerSk FIUid TECh"OIOgy to achieve lubrication at, or . . .
Updates Blending-on-Board  aiowes consumptinor ~ 11€ Mobile-optimised

. d by the engine i
SyStem for MObIIe Use ‘esults in proven reductions BOB Value CaICUIator 'S
of up to 40 percent in 2-stroke engine cylinder nOtEd to enable users
oil consumption, as well as significant fuel and to calculate Savings
maintenance savings."
based on a number of

real life scenarios

Reports also detail energy and consumption
savings related to continuous refreshment of the
system oil, with calculations based on actual

system and cylinder oil consumption, as well as cost for main engine and auxiliary engines.

"It also includes an estimate for expected reduction of maintenance cost — reduced cost for
change of cylinder piston rings and liners, reduced cost for purifier maintenance and more. The
resulting report is emailed to your inbox for further evaluation and support when building a

business case," explains the company.

In July, it was reported that Maersk Fluid Technology SEA-Mate B1000 had received its first
commercial order, and was slated for installation on 12 Maersk Tankers.
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Maersk to Address ‘Blending-On-Board’

Visitors to the 2016 European Marine Engineering Conference in

April 5, 2016

Amsterdam this vear will be able to hear a kevnote speech from
Maersk Fluid Technology managing director Jens Byrgesen, who
will talk about his company’s success with “Blending-On-Board”
| lubrication technology.

|| Maersk' SEA-Mate Blending-On-Board concept is based on

" proprietarv technology designed to enable the operator to custom
blend a fit-for-purpose cylinder lubricant from recyeled two-stroke
system oil and a evlinder oil concentrate with a base-number up
™ above 300 BN.

The SEA-Mate concept is designed to address the needs of today’s
operational challenges, such as slow-steaming, changes between
different fuel types with different sulphur content, crankease cleanliness issues and system oil performanee coneerns.

The topic of Blending-On-Board divides opinion within the industry, with many leading lube manufacturers advising caution, but with a
number of shipowners apparently seeing benefits from employing the technology. Independent consulting company BWSC has
documented that the system facilitates a fuel consumption reduction up to 1.5 percent, and owners find it is possible to reduce lube oil

consumption by up to 50 percent.

The first Blending-On-Board systems were commissioned back in 2008 and today there are more than 200 systems in active operation.
As an example, Blending-On-Board was installed on Emma Maersk in 2012. Back then, Maersk Line estimated cost savings from
reduced lubricant and fuel consumption for Emma Maersk in excess of $100,000 per vear and the total operating savings from the

Blending-On-Board technology installed on Maersk Line ships to be in excess of 17S$17 million per vear.

Best solution, your partner
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Blending-on-board system-oil solution gives engine efficiency a boost
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MFT’s Blending-on-Board concept

ngines can be made more efficient and fuel consumption can be reduced by using a Blending-on-Board (BOB)
Engines can be made more efficient | | consumption be reduced by using a Blending B i (BOB

technique for system oil on board ships, claims Maersk Fluid Technology (MFT).

ws how a consistent replenishment of system oil without oil losses can

Improve engine g mance, lower maintenance intervals, and reduce a vessel's envil

onmental impact, all of

which lead to significant cost savings



CLlPPlNG _6. Best solution, your partner

THE

MOTORSHIP

INSIGHT FOR MARINE
TECHNOLOGY PROFESSIONALS

HOME NEWS INDUSTRY DATABASE ADVERTISE JOBS WHITE PAPERS EVENTS OUR CONFERENCE SL
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A software upgrade for Maersk Fluid Technology's (MFT) SEA-Mate blend-
on-board cylinder lubrication system is set to make accurate blending faster
and simpler.

The mid-sized B1000 model. with a blending capacity of 300 litres a day. will
have the option to be automated. It will use output signals from the ship’s
engine control system and other sensors for engine condition to optimise
cylinder oil properties

Henrik Bak Weimar. technical and operational manager, Maersk Fluid
Technology. said: "Our developments of the automated versions of the BOB
system models are a result of extensive operational experience onboard
vessels. The new generation of blenders meets expectation of modern engine
operators’

MFT's technology blends in-use system oil with cylinder oil to produce
optimised cylinder lubricant. with added benefits claimed from the
replenishment of system oilin the engine sump

The SEA-Mate line comprises three models with different blending capacity.
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Evergas and Clipper to equip ships with lubricant blending-on-board system

Total number of SEA-Mate blending-on-board systems ordered is more than two hundred.

Image credit:

Updated on 09 May 2017 09:05 GMT

Maersk Fluid Technology (MFT) has signed contracts with both Evergas and the Clipper Group for the supply of the SEA-Mate blending-on-
board (BOB) system. This recent order takes the total number of SEA-Mate BOB systems invested in by ship owners to more than two hundred
units, representing millions of logged cylinder operation hours.

The SEA-Mate B1000 unit - a system which is suitable for medium range engines with a bore size of 50 to 72 centimetres - will be installed on
Evergas's vessels.

Clipper Group has taken delivery of its smaller B500 unit, which is the system specifically designed for engines with a bore size of 26 to 48
centimetres, to be fitted on a vessel equipped with a MAN Diesel $42MC engine.

BOB for better cylinder lubrication and system oil quality

Initially a tool for the reduction of lubrication issues on very large two-stroke engines, the concept is today available in three different sizes and said
to be suitable for all modern two-stroke engines.

MFT's BOB technology is designed to facilitate blending of the in-use system oil, as a base oil, with a high-BN cylinder oil product to produce a fit-for-
purpose cylinder lubricant matching the actual fuel composition. With BOB units on board, ship operators can blend cylinder lubricant compositions
that match actual engine operating conditions and fuel sulphur levels.

MFT says the use of this technology can reduce cylinder oil consumption and alleviate issues such as cold corrosion, excessive cylinder wear. The
system is also said to mitigate issues associated with worn system oil, causing problems for the hydraulic control system in modern electronic 2-
stroke engines. Once oil is refreshed, significant energy savings in connection with purification and frictional losses can be realised, according to
MFT.

Designed in cooperation with the large engine designers and Maersk Line

The SEA-Mate BOB concept is designed with a shipowners needs in mind and has been developed together with major engine designers; it has
received 'no objection’ letters for MAN Diesel & Turbo and Winterthur Gas & Diesel (WinGD) engines.

The system can be installed on newbuilds or as a retrofit and does not require installation of additional cylinder oil tanks nor does installation result in
offhire - it is fitted and commissioned during regular port stays.

"Maersk Fluid Technology welcomes the recent orders from Evergas and Clipper Group. The 200+ unit orders received to date represent systems
installed across a wide range of vessels types, for retrofit and newbuild application. This is a technology that is supporting ship operators with both
changing engine operating conditions and fuel sulphur levels, it is needed in the industry and we are pleased that our order book reflects that
requirement," said Sune Lilbaek, Head of Sales at Maersk Fluid Technology.
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SEA-Mate?

engines with a bore size above 72 cm, and the new SEA-Mate B500 specifically
designed for engines with a bore size of 26 — 48 cm.

The medium range unit was infroduced in 2015 and the first volume order was
placed by Maersk Tankers for the retrofit of the SEA-Mate® B1000 system for
twelve tankers. In 2016, the units were installed on the tankers without the need to
interrupt the vessels schedule.

Since the introduction, the SEA-Mate® B1000 system has also been adopted for
vessels owned by Bertling, Masterbulk and Evergas. For the smaller B500 system,
the Clipper group has in 2017 taken delivery of the first unit, to be fitted on a
vessel equipped with an MAN Diesel S42MC engine.

“Our experiences with the current 200+ installations have proved that it will be

possible to achieve continuous lubrication at, or close to, the lowest allowed

Engine 1000 unit fitted by the crew during voyage and ) _ __ ) ) )
commissioned by Maersk Fluid Technology during a regular port stay consumption of lubricant as specified by the engine manufacturer, with the optimal
BY THE MARITIME EXECUTIVE 05-17-2017 09:20:24 . . - . - . ;

N O S = e o W T T amount of acid neutralization and cleaning properties — the cylinder lubricant from

the SEA-Mate® BOB system always matching the fuel composition.

“The flexibility of the system allows blending of a cylinder oil with system oil or
blending of two cylinder oils, and means it can easily be adapted for future needs
through change of the incoming streams.” says Sune Lilbaek, Head of Sales at
Maersk Fluid Technology A/S.




