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LUBRI CATI ON METHODS This invention relates to

| ubrication nethods and in particular to nethods for
wo xesilc®Bé ng t wo- stroke, diesel crosshead engi PEEGB2008/001002

Two- stroke, diesel crosshead engi nes are conpression

i gnition engines in which each piston rod is connected

to the crankshaft by a crosshead bearing (sonetines

also just referred to as a crosshead). Such engi nes

are usually used in marine applications and soneti nes

in | and-based poye eil-lgg on.-Rlants. I n two-stroke,

di esel crosshead=efgrires; e cyrtrnaer liner is

| qipfs i6 ARG B¥lakks €/ lubAERiondhdthoddiH ih pirticelat ©Imétheds for

inner walls of the cylinder and the piston ring pack
lubrigating bre-sedke, dissel ssesskead wagivet hani cal wear. The

[ WL al ' . , . .
OO B PSS TALE AU wih vc
pistém eHdaE centectedes tHel crikshafl by & viossticad bearingj (sarétimes also just

crosshead engi nes, .the crankcase is |ubricated wth a
refesipd {85 aeIossiirOnSuchsngings ate ushallioyssd ke marine appligations and

som%[nigﬁg L d-btcl%gfﬂtwgg g%‘?ﬁtioﬂglt?antg. hg %%%E@,Qﬁes@le&&sﬁtgaﬁl engines,

cans protects the crankcase agai ns
the cylindesliner.is ibeicaydbye acglindeabd ovhidolubritdtes the gtmenwalls of the

.under crown and., prevents, reduces .or renoves. deposi
CyHPd AP FOP RIQBFoR ek A bsontrefraonosis afEBer Paioagenr The
cyliﬁaérto@lrms@{eﬁm%e@@épgki@sdﬁ&ﬁ tife QREL JubfacdsTTRIRS HikBBs, a8l BoHPde

to as a stuffing box) to mnimse contam nation of the
pistey singnansy'or, cylinder dinarsp Ile the-stipkeb diesel crassheadippgines, the crankcase

. ~products of the co ' ;
R o D RTUR L B S g e main
beafihs tHen@oddhead Wearilys anditld cantishafl afd prdieviethk eficast ngainst

t he eggi ne's cooling system GCenerally, systemoils do

coriRBIOnh A Ve SHiER OHAke GRalsits Rison VAdSEN NG YAt sdgFes Of
rem%@@sa&ég Yt RGA! dﬁeuntdléﬁ:ré\}/ﬁ D hlseltio 'Tﬁ’(;ricf‘gﬁﬂ% Eggltén}(s are separated
e I C uced by

xposed to aci y- prooduct gases pro
by cbartiassometimts tefieraditeaeh sfufifdg ba3d tematingse @ytienatminlof the

sysisb e Gemelary yrpy Sy Rt ohe FOmBGUano Bertoch by
useg ?}élﬂﬂ%r 61 SAHicEmhE MvellSake@ M B AR Ak SR RY boX) 'opﬁfl Rlatdr Wlich may

. because of the separation provided by the
havs teaked frigmothg engioele eeolingsystermnt experi ence i ndi cat es

that this is not al s the, case. st emoi o

¢ gtk Pl Ry e ARG G fegptisation
cap¥éifBxehlise th@:gfsfbﬂm St pangalyt spbsadl tb Mcidhbit-prbiud gasis

at 100 C, and a total base nunber (sonetines referred .
progleced by grmbystiangfithadiesel @J%Gml@y,éystprg@gl_s do not have very high

contaminant-handling performance because generally they are not expected to be subject to

any great extent to contamination by un-burnt fuel etc. because of the separation provided
by the stuffing box. However, current experience indicates that this is not always the case.
System oils typically available in the market to date have a viscosity in the SAE30
range typically about 11.5 ¢St at 100 °C, and a total base number (sometimes referred to as
BN) of typically 6 mg KOH/g or less.
Whilst such system oils may additionally contain some anti-wear, corrosion-
inhibition and/or anti-oxidancy additives, they are generally not well suited to cope with

the higher levels of contamination of system oil which are increasingly being encountered
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Whi | st such systemoils may additionally contain sone
anti-wear, corrosioninhibition and/or anti-oxidancy
WO/ 11P%es, they are generally not well suite8CTEEBH@01002
with the higher levels of &ontam nation of system oil
whi ch are increasingly being encounteredin nodern
crosshead engi nes, where such contam nati on may
i ncl ude unbum fuel, by products of the conbustion of
the fuel, used cylinder oil and/or water. In use, over
. time, some of the systemoil in the engjne is
in %Qﬁ%gu%%ﬁh%?wespw preiseeh qoatamyngtinn Iﬂﬁbg’c‘ﬁg’dé ngbyrat fieh Ry-
producBSe 1R SifBhsHioh offieclel SschibcliAdFRiIARANR Aty Svi OUS! ¥
charged to the engine. On-Tine cleaning of the system
oilh use ouentithé,\somled theswysterml dil indhe¢ emgimaisiconsuofedt ANprmal practice

o b Bl SR B g e
to tNOGTEiR0 ThN-NRE cehiifg @f'th!eisyﬁerlﬁ lofag LRk o st VIfhi®amination of

properties of the Systemoil in the engine to remain,
the gystém pil aglowp tepbhe withrfiesk systasn oidedngh is thexsampedsithas grayjously

t he.epai ne. desi gner ..l f cantam nation of the stem ..
chatgl o B QDI Bt T EBR bR Bly allSy b Gies of
the bj3€ers WH i€ Ae@nlkineno kdiLaif RGthiLacobpthblE 1G5, foy ekanple) ds defined by

which is the sane as that previously charged to the
the gpgipedesighgl: be required to maintain the properties of

QIECTHERARNCA bt P st 1S, 08 il phftol ERRAAR FopdieRt of the
systeapil nethe engiee tvithrfresk systee o ivthich 1§ thessaomasimdt previously charged

j ncreases qurin peratian of the engjine. ual,l. .
to (hEHaR IR T P AE BRI BIINHE 5 PBIHIGH Pt P Y GHGR fhe eogine
withhtaBedpt®iisyst em oi | of the same viscosity as that

previously charged to the engine is used to correct

t Kdne rbpatysofithe pystane ad én theignene whi¢h mpy reqhise canesiinn is
. but not. common, tq use a.system.oil..(soneti .
visiPrgr Phis SPERRE RS RgY PRI h e B0t T ity pactie
replabérBiéht io$ tHMtemninttH@ér%ﬁe WhE fieyts ?@t@n@bﬂl oPthe\sh@E Sisyosity as

charged to the engine. This may reduce the extent of )
thatrspyigedyeharges torthe erging ispsel to opfreetihisyiscasity ingigagep However, it
. h i it i . ) cor.di .
is fRIOGED, O Rol boiASh, o wh O SRR R R py P o R e o)
which haga distssitgevhisiesd 16w thathatpf ciesysteaseail prebiousigtchargedto the

sl ow 2 stroke crosshead_ di esel engines when the . .
enges cigds W9 artkyes He eignb pf replacmend of v}eééstg%qﬂe\xﬂah fs feguired to
co cyﬁdiﬂg KidcBaHY ihRadarFal @Qanllgﬂﬁ&‘ deeordlit tb Wm%rﬁﬁtclbgﬁ by

nder | dbricant through the stuffing box. It o
ATEANT A MARINE 20 itriske oark)istsaidte hebsad tp topopp ogenkeasehbaeation of

sy 2, SRR ERSTERD die> ) M5} EpPb Sirh R gk A e in servce

system oil is higher than the warning limit, due to contamination by cylinder lubricant

through the stuffing box. It is said that it can be used to regularly top up in order to
decrease and to maintain the viscosity at an acceptable level or to replace a part of the in
service oil in order to drastically decrease the viscosity below the waming limit.
ATLANTA MARINE 20 has a base number of only 2.

Although a top-up system oil which is added to the engine may have a lower
viscosity than that previously charged to the engine, it will generally have the same
additives, and in the same concentrations, as those in the system oil which was previously

charged to the engine. In some cases, a system oil of the desired viscosity but with no, or
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service oil in order to drastically decrease the
viscosity below the warning limt. ATLANTA MARI NE 20
whawsaiasce nunber of only 2. Al though a top- UPCHGBR@RI001002
oi | which is added to the engine may have a | ower
viscosity than that previously charged to the engine,
it wll generally have the sane additives, and in the
same concentrations, as those in the systemoil which
mas previFusLy charged to the engine. In sonme cases, a
temoil of the desired cosi but wi.th no, L
celatfholons ARITYe sesEnt Rt ped dOF PP ova s S ad S apagfic oil.
AlthBY k& Ray @cﬁ'?e«,@tﬂe g%blé'm@f%c@éﬂsh@ Vdcbsitybitthe spent bt $iethe
correct the problemof increasing viscosity of the
engleq,sth@ndcomdt domudhgo ed@nesseqthmaepemfrd@grad@ﬂ@m@ﬁh@ performance of

the %g&%%g&ﬁaﬁé)gggcp?qsr%ggé §)§§f agﬁilrress I é))rgblte{nccafﬂgcﬁreaseﬁ cont?rnlgi/natlon
(for BRAm 516 WaRS$ filel RoRibakti cedtis T pRAUCtS, cumtiamvmtel aytinder oil) in
(for exanple 'eaked fuel, combustion debn

the Syytem ailivdtieh isaprieasinghnbeieg elyqonn@eqd by mydern t‘t"l’ré“%‘)ﬁ‘s fligas!
cros?%g(_i gﬁgllg%g arllcg?v@;&gxl ﬁﬁlaﬂg tl¥e %luﬂgnteuﬂﬁ % E% Qﬁtmﬁélty

: crosshead engi nes,
inmuﬁually t he dom nant underlylng cause of the viscosity

T s ERAQTHLSSR TGRS WPrect RS & B AR e HRE ok T one can
cut lﬁg:ﬁ(iﬂeswsé’osﬁy bﬁ' ?CHJE)III{%U]SIQH a?t‘ial R&1Adelent Stha 5%1'1‘ bil@h the

st em Oi e engl because other factors
engifnb, dfecm wtee factark (fe gxamatde,i omkﬂ@mlat;@n malmmmmt)onmlll

evel?tgé }Ealgegzlf.}%l%tdgggr?ﬁ o mgnagznrﬁte%\flfe ciolﬁnpga% r%):izb Iléhnéegt (gfscfe{g Lt oil in
the& Bvd@ow, %hstﬁ@%sb‘m%ﬁa}b@e Withini ddceptapplimitke |imts.

range Wi whi ch the viscosity of the system oil
i iTht: ange wgth@whwﬁtth@wsmimpﬁrméastp@ qikindhe gngig MEstliede
e t e Vi f t
s R L Qe S5 AR PGBty
engitie 36 B8 hll e totrfse cSﬁ(ﬁdéﬂibl@ aboverthy viscsslity of ti&rsgretdnt ail pﬂamously

i ne. However, fuel econony benefits o)
chanfgeg thheengisgs Hoyeser, Mée%%méfrheaﬁ ts My, hgg% ; dﬁg ‘1? ﬁSCOS“Y of

the pﬁtéﬁ?bp k‘?‘{h@% ?}E céh {)%g{ }fﬂ)ggdgﬁ" altblRrafRSyidih Wo@vable range.

ccor A a typical system oil
hascoardingmsﬁ'-n y?mwma tpicdl sfsterb od Bias aniscasityott 400 Baoe 11.5

e TR oSO ST TR o 5, 2B ek o

pro¥idB & mdud @f lﬁ‘ﬁrﬁﬂl‘xﬁ§§ %?rhx'ﬂieahﬁﬁ* dndQ FRkeede ifiaanatiRatiesel
engine wth the sane lTubricant. This lubricant is said

crostsheaqugmeszetlaﬁle lsame lubmamfagl“@lsa,hlbmcaghls@md tgfcomprise at least 40
mags e}g of %h{éng}uz’bg%tg‘}n‘%ydgﬁ? ﬁ:‘;alscttong ﬁgtepg%kg PR on@tdlspersant and

at least one anti-wear additive, the lubricating oil composition having a BN, as measured
using ASTM D 2896-98, of 10 to 55, preferably 20 to 45, mg KOH/g. Lubricatinga
crosshead engine with the same lubricant used as both cylinder oil and system oil has
disadvantages, one of which at least, is that the properties of that lubricant will be a
compromise of properties suited for cylinder oil duties and properties suited for system oil
duties, and the oil is therefore not optimised for either duty. For example, according to EP-
1728849-A, the lubricating oil composition preferably has a viscosity at 100 °C of 15 to 21

cSt. Such a high viscosity in a system oil is expected to cause poorer fuel economy than
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at |l east one anti-wear additive, the lubricating oil
conposition having a BN, as neasured using ASTM D
wQ3a8A9B36 of 10 to 55, preferably 20 to 45, ngp&ODEB08/001002
Lubricating a crosshead engi ne with the sane | ubricant
used as both cylinder oil and systemoil has
di sadvant ages, one of which at |least, is that the
properties of that lubricant will be a conprom se of
properties suited for cylinder oil duties and
rLopertie uited for..systemoil duties., and the ojlyo
would BB Rblaisied, £Y Rl L ShEpvctemt oibb g § Medst§ aPhdooc of
11.8¥xpl e, according to EP- 1728849-A, the |ubricating
oi | conposition prefer ablg has a viscosity at 100 OC,
ofThes: is #up ameedfor aguethod ohlurcatingdwerstipke diesel gpaing phich
o]l i C oorer fuel econony thanwoul d
avo des Oégflgsgéglglﬁgﬁg?{hgieaﬁgﬁgm% th a typical system oil
hatHus JacBordiret0 $hd Predunt kYQAL@H thdrk.iSpwSided Bhrgthod of lubtiating a
a need_for a nmethod of |ubricatjng tyvo-’;gr,ok,e dLeseI. h
twoesitpkacdigiel etesshgad arging whichmsthed camprises Worigaiingdhe engine with a
RO CARY wi r gl hV&ALH Shracterised i
o SRR TSy S 0 1 BERERS VA B o
that the sgternlod is ah BAEI20ar SodhaAdil drag ianatalvise humberndat least 10 mg
nprjses lLubricating the engine with a cylinder oil
Kogﬁ%la\‘?é‘f"ﬂnﬂ‘?%’t emoil, which oils are different from
g chofkl@r, characterised in that the systemoil is an
E 20 or SAE 30 oil, has a total base nunber of at |
((edaattleasommdetareny additive bnptatal @sount gfgetesenh serrespprdipgin
at | east one _detergent Pt I :
et DR o TR o AP ok £ frichi T 3 BRI M et of
t hethbl@istérhloll af 4 edlcit@sdlkyl tsali@llate dasigedt soaf/iywhieh giet allofl group
the systemoil, of a calciumalkyl salicylate
det Sredento Swatkylgroum; il t he al kyl group is a C2 to
0 ‘gr?ﬁ;_ : {c) at |east one anti-wear
g@d?t?%a{\%l.m eyg/re%rgagg tl@lg'nventi on sol ves the technical
pritd resent theattidn sotea imtectmycal pobleses idéntHiedyaboenbyoihk use of a

conprising at | east one. anti-wear addit.ive apd havin
syStemeioh PRBBREGS RO AL ARSI 81t DAUBE A dRpesd Dopiance
an (f‘ghﬂﬂeﬁ ibgad funki. RRRRLS lfﬂif?éaté e RSsIE6H o?ﬂ{b_fr@a%d%ctdtaﬁﬂination (for

r exanpl e | eaked fuel, Conbustion debris and .
examplpleskiettus], cambinssionwabitisans by-productsianyl/or wasth syiyder eif) in the

i | which . d.b d - |
sysfim el oich i ur BB R R G A S ke, R 80 PRERE and
whitRd€Gdubl1 P ehCdisiatfuni&8yiNg 6686 bf thelvikebsiBSi@icrease.

The present invention may be particularly beneficial when the system oil in the

engine is partially replaced and/or topped-up to control the properties of the system oil in
the engine, for example to control the viscosity of the system oil in the engine.

Thus, according to a further aspect of the present invention there is provided a
method of lubricating a two-stroke, diesel crosshead engine which method comprises
lubricating the engine with a cylinder oil and with a system oil, which oils are different
from each other, characterised in that the system oil is an SAE 20 or SAE 30 oil, has a total
base number of at least 10 mg KOH/g and comprises :~

(a) abase oil; '
(b) at least one detergent additive in a total amount of detergent corresponding in

performance, as measured by the Hot Filtration Test, to at least 1.5 % by weight of
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The present invention may be particularly beneficial
when the systemoil in the engine is partially

WO epBac®ads and/ or topped-up to control the propkeT/iGB2008/001002
the systemoil in the engine, for exanple to contro
the viscosity of the systemoil in the engine. Thus,
according to a further aspect of the present invention
there is provided a nethod of lubricating a
t wo- stroke, diesel crosshead engi ne which nethod

conprises lubricatin h ngi pe,wth.a cylinder,.aoil.
anabsein it e GRl abf sl ac i Sofn i wialion wroue
ea t her rdpged in that the systemoil is an
SA%%?%? Cé&%m%ggihﬁ’,dlﬁas a total base %un‘oer of at

| eds) atdeashgnaa@ii-yearraddddigpri ses - (a) a base oil; (b)

v GeF P 5B BV oA By

rrormance, as neasure

systemeitiat wlﬁchttlﬁ@tbFQi@ sl oil Kasahe s@esddditives ¥in thebghdm oil
ofthe systemoil, of a calciumalkyl salicyl| at?1

previewsly ehangedda e ensinghut has auisgesityWhistoig loyer thancthet gfghe system
. i c) at least one anti-wear
oil é%g‘gf)?gllgéi}argﬁgé&%? %%né‘urt her conprising repl enishing
t e sy ahbodimicht ofithé presen giveation, twhea thaogystem @Bt thereagihg is
in which the, top- systemoil has.t sanme additjves
toppeg-yprpndrps péyélmiﬁ%edafl@w Sy of W&l‘%’gﬁstad"sccﬂ%‘gye?{b’fﬁ b less
thatPiat H&Be &s¥dns 67 dkilhap chitgbdtol tﬁ@@ﬁ%ﬁé} B0t hddahe Simd dMlitives as
systemoil previously charged to the engine. In this

thoserib ditti systen @it whivh wasesevieusinchangdddn thegngine; the psgbem of

. oil. in the engine . is t d- up_and/ar [ :

incfBagina Beteriy Bh s Syl BRRE enf PR 48 GBI g i o

addke8sih@Sthet AspRcts BRle@hddtivn of W Rifofhinceiof theWstein siaugeds the
to the engine, but has the sane additives as those.in

proble afyacressed contaminatonéer prasinle leaked figh cg@bustigndspris and by-

i g i i . f .
o8 Tt 6 REORLATL A AEERRRL0R, 18508 byl Biosty of i
systeinn@] mstha eiglfins i brgcontrbBed withmat rangef ofdégposided whichas lowee than

.performance of the systemojl, suc s the probl em of
mighfteiERYerbe B 1Cas: navs &9 e bersfiln i o) csarend Mgiﬂ? engine.
c _ I ' in th
C;”mgggﬁe '}18 gﬁiﬁﬂ ioﬂsotf ﬁiﬂéjprgé/eﬂf REGoh h_lgﬁw QineMAd#tEres as those in the

e systemoll. is may enable the
systeimsaibwhich vofs prédows)s themgedli tb theengine, butgh gengeotraggons which

na SR, S L Bt Rl SRR Rt i
wadeebidls cRirgédiR) theemnpey for the engine. The top-up

systemoil of the present invention has the sane |
addietsysterm aikandHep-apisksteth@il of the present invention each comprise a base

oil. The base oil may comprise at least one basestock selected from the group consisting of
Group I basestocks; Group II basestocks; Group III basestocks; basestocks derived from
Fischer-Tropsch synthesised, waxy, paraffinic hydrocarbon materials; naphthenic
basestocks; mineral basestocks having a viscosity index in the range 40 to 80; and mixtures
thereof.

Basestock groups are defined according to API standard 1509, “ENGINE OIL
LICENSING AND CERTIFICATION SYSTEM”, November 2004 version 15th edition
Appendix E, as set out in Table 1 below : '
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systemoil which was previously charged to the engine,
but in concentrations which independently, may be the
waa008/10m93¢li fferent to the concentrations in t hERCHGBR@R1001002
oil which was previously charged to the engine. The
systemoil and top-up systemoil of the present
i nvention each conprise a base oil. The base oil my
conprise at | east one basestock selected fromthe
group consisting of Goup |I basestocks; Goup Il
basestocks; Goup Il basestocks; basestocks derived
from Fi scher-Tropsch synt hesi sed, waxy, paraffinic
hydrocarbon material s; napiiigleni c basestocks; m nera

viscosity index-in-the range 40 to

RALER - o a

—basgstocks having—a—
80; |and n¥attgicds t hefr eof . B%&gf%ocwﬁ%ups are defl ned

Gg\(}‘?\.]% c&@?#@%@%&@% g‘?'glr\/ld 1;;Iovépr(;g%)2004 CJvlér J og@!?é%dex

edi t{i on Apfdgdi x E, [as set out in Table 1 below : Table
| Glo ||n | Qn_rl (?rr\lln lLl—base fgck arJeJ‘;lre;i\T/ed from

b neral 0l K B@/ known raé‘fifor’iepy profdds. G | §1 80 and <120
f i

HASESTOCKS ) pedertvgg fron U | W o) gegé Y120
prodesses Known in the art. |Goup 1Tl basestpcks may

alisgd be knewpo as synlt heindc basest 0©Bs andarddng! ude >f 620
(

exal Y\'ﬁ _Shel|+—XE\ trade rmrI/\ and-—Nexbas (trade

SOT (¢ L= av p e

Rar H). Napht heni ¢ basest ocﬂ@&yﬂgﬂ'éoé‘ifﬁ@r m neral oil
RASEST OCKS Ay Déaﬂ%ﬁée\ét%gké ﬁc%asesd"ﬁgf qulg'lf ordy Tefimnery

processes known art erived from
Fi scher-Tr opsch synt hesi sed, waxy, paraffinic

o Sts Db Cxanh Bl el o L0 smery

proEés§C EREup IPPRER s Qﬁ%ﬁ% vEd 8685l 811 blyRefinery processes

manuf act ure of a baséstock derived from
knditsinttbe arfr GpcmpHIIslgmcs'mQ@qssmy alsnd)q/lmowaafsymthet@ basestocks and

eGSR, TOTSI e S o SRR

basest46&%8d oﬁfé? RAREIRH Sasedtoohd gy b%rd%nk}@d b thineRl bR lbztr@ﬁhery
by reference. Thus, the basestock may be made by t

PTOSQS@WVD(IFI)thmdum ng Syngas, (ii) Fischer-Tr opsch
synihe n
RSl S EREE RO R SRS bt
hyc&ﬁ@hrbbrﬁﬁ@deﬁkl@ mﬂﬁc&nzidk&iy Jycarstle BhdveRpdctdet the manufdoture of
paraffinic residue and (iv) hydroi SOﬁEI‘I Si go
bassﬂe%%%y Figchpiilropsch pipesderse Prorsssshfudhempnutacture of abasestock

derived from Fischer-Tropsch synthesised, waxy, parafﬁmc hydrocarbon material which

may be used, are described for example in US4943672, EP-A-0668342 and EP-A-

O

0776959, the contents of which are hereby incorporated by reference. Thus, the basestock
may be made by the steps of (i) producing Syngas, (ii) Fischer-Tropsch synthesis of
hydrocarbons from the Syngas, (iii) hydrocracking of the hydrocarbons to produce naphtha
and diesel/kerosene fuel process streams together with a waxy paraffinic residue and (iv)
hydroisomerising the waxy residue to produce the basestock.

The system oil and top-up system oil each comprise at least one detergent additive in
a total amount of detergent corresponding in performance, as measured by the Hot
Filtration Test, to at least 1.5 % by weight of the system oil, of a calcium alkyl salicylate
detergent soap in which the alkyl group is a Ci» to Csg alkyl group.  Preferably, the

system oil and top-up system oil each comprise at least one detergent additive in a total



10

15

20

25

30

The systemoil and top-up systemoil each conprise at

| east one detergent additive in a total anount of
waledsngwss correspondi ng in performance, as neERCSTIGBA00BY01002

the Hot Filtration Test, torat least 1.5 %y wei ght of

the systemoil, of a calciumalkyl salicylate

detergent soap in which the alkyl group is a G to C

al kyl group. Preferably, the systemoil and top-up

system oil each conprise at |east one detergent

Ny in a total.amount of detergent correspaonding .

e Bk tEeacll rfe S BaEE Bertfrmict s Fogeors Py Fig e ilihtion Test,
to af eait, 1. 7978y Weight oflthd Sys%env¥il Ve O cigth afile sa?ﬁé?&?éﬂva‘g«%rg%nt soap

of a calcium al kyl salicylate detergent "soap”in

in whigh thejally! grasds p €1atocho abkybgoual kyl group. The

d it [ oy . th .
ri 1 SRR A Gl BT RGopRa B e agop st s
conpasds thappi@mmages o test saipRS ALt & ATRboe sARBIdTOthe Hot Filtration
iltration Test is a neasure of detergency and

Test {5 mesHECAHdetr ey Radh thel-pentpaimagprrharsiing perfbrmance of the
det @84k LAGRY e 2HRY fdl%.@firég-r %S)F%d%lré 19%@' I%% ugelrjdg ﬁ}%ggﬁrt gei‘_rrrlg%srqgnned in

used, the test bein or ne

duptiegie esent ati ve sanple (25 g) of the lubricant to be
tested is mxed thoroughly with 5 - 15 % by wei ght of
fuel oil, the anobunt dependi ng upon the fuel oil

qual Atrypreseieative 8hmplel (2572P4f thE hﬁ’mrchgittg P@{es{eﬁ gl @ﬂéeltd t@%’%ﬂghly

a viscosi té of approxi mately 380 neasur e
0C) Wil Spr EY rtabvightefifiel pilatheepicantdépesding bpen the fuel oil

asphal_: sured by 1P 143/ 01 net hod .of .

St AR R T ———
t hor 380yd8t ymaasttrddhe 561°0% sl ﬁl‘éfer@j’rﬁ,hﬁk‘fn% adep@ine-insoluble
tenperature of 100 OC 3. AV\BI? ed sanple of the

m xt 3FPRaliege coptantrmeasared HydP 14861 anat tweadiarid; 1% by
fil t@gigg@pers in the apparatus as prescribed in
| P375/99, with a target filtrate vol une equivalent to

1. glhsf mixtierens mixedehéronghlg hedihe2)oredifor A hetirs\wh s Rinirature of
and ﬂ{oyoiyg the filters as prescribed in I P 375/99, the
wei g f sedinent captured by the filters is nmeasured

d b |
ap @Wﬁggﬁgm cfftlﬁ’&ﬁﬁ&llﬂre?@ﬁleﬁ% LA o8 RO @&ﬁ&%@é@%&g&gﬁbm

to | P37 5. The result Is exrlJtressed as a
of tiHter papsars inathe appaetys aspreFinibe iPEANO0, with nepgettfithate

usi Q1dné gciu%eﬁennct?o llH %roif %%nrglix%\é ifr%%{ sltép5 (20{? by wei ght of

4. After washing and ar)dng the filters as prescribed in IP 375/99, the weight of
sediment captured by the filters is measured and expressed as a percentage of the
sample according to IP375/99,

5. The result is expressed as an average of the duplicate tests.

6. The procedure is repeated using a reference lubricant having 1.5 % by weight of
the system oil, of a calcium alkyl salicylate detergent soap in which the alkyl
group is a Cyz to Csg alkyl group;

7. If the average percentage sediment measured for the test system oil is the same or
less than that measured for the reference sample, the test system oil is deemed to
have a total amount of detergent corresponding in detergency and fuel-

contamination handling performance, as measured, by the Hot Filtration Test, to at
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the systemoil, of a calciumalkyl salicylate
detergent soap in which the alkyl group is a Cl2 to
w@3@saldeyé group; 7. If the average percent agePGEGBR@A001002

nmeasured for the test systesmoil is the sane or |ess
than that nmeasured for the reference sanple, the test
systemoil is deened to have a total anount of

det ergent correspondi ng i n detergency and
fuel contam nati on handl i ng performnce, as neasured by

the Hot Eiltrati to a ast, 1.5 by..wei ght  of

t ho 1E5LE 85y veigt o aveleth Lok g s %15‘?1 ST Bfen
det% ﬁiwﬁ@ﬁﬁhd ﬂ%@ﬁp fshecakkel, Ae0gups a Cl2 to

C30 aI group. Each of the one or nore detergent

additlves may conprise a nmetal salt of an acidic

g&%%ni tctle)g Or??%;rrq?rﬁgﬂgerg?rﬁ NG %w?shrn?}';f%ngé( s@%ly eg[glo%ﬂ of an acidic
orgd9d @SRl ahd & basemTheah&hlunay bedin alkaldsr smaﬂﬂﬁ@aﬂmnetal for
M xtures of netal salts may be used. Preferabl y,

examplegpdivm, patessivmm lithism alciimdainm GmametuRet \X&gﬁﬁt of meta
alt of a carboxyl ate,

saltsa&%g%f)é ﬁona{ﬁé{fe&ggp 'Eﬂe et@l 1@%{3 fu gghosphat  or a

n&ati bfthabre oﬂ\ﬁmtelﬂeeesrgmft addilltlt/ss maycdmpmevdnet&l salt of a
carb(gﬁ@lfag, ge p]goar{ggq? )é?%\gttmete Iélim.}so?) N lit%%o?fa H@pl‘ﬁfm ltl‘é/IiXtElrrése of salts
may 159’1?5@3' AprERARYE baBof@hiiivimRPRRAt es, cal cium |

sal i cyl attes or m xtures thereof. Pr ef er abl y, the

S)?sctfgnblm theopapr moes detergerizsditiyasoftp pragentanyeption comprise

sal i et ergent, .additi ich the al kyl
Calc&%aﬁyﬂa o5 ca?ﬂ S%F@gatgff %VP‘%‘.“BE%‘,“‘?%@ a total anount of
atpréferably, the3yStel)oiVeingiiscOht IEﬁEOM@ﬂcﬁﬁm@ﬂl{yl silivfytate detergent
preferably at least 1.75 % of cal ci um al

: b
addgiyei pyrhielthaalied ﬁ@f‘!‘t’ isabm to 3eﬁ]c1$b’g§109?a ip adotal At of W least

5]

1.5 06, Blnt Ot B ST Bll mBRGHRABR, dEuckl 75 988Y vl of calcium
alk)tllsehcfyldtglﬂetgfrgemoap a G2 to C30 alKkyl gr oup, in a

t ot nt of at least 1.5 % by WGI

pﬁégéwﬁﬁo%eﬂstp@ﬁk angl t?B'“%SWe‘ORé’iﬂgeﬁPh mP‘FFé %;ﬁ‘éﬁ@ﬂeéﬁalcwm

I

alk)grggh({ypagen ?’&g §tta%mtf=ue in u‘?lflchgﬁ{:) ﬁﬂgyg@{r}%ir/sea @Fe%ttg ?Xde ﬂkﬂ group, in a
totahatdomnmé st lea’lsttl rﬁe%ﬂxye»seght m@pmfemablyrawleaﬁm rlrﬂ@%é)yawelght of the

<2 /. hybri d det repared froma
GRS B e BR T ot i e P PPl o
f TEABh 8f tht vhél bEmdle det&rabmi admtiabkyt the PrR|&It mebﬁdo@may comprise a
cal cium al kyl salicyl ate.
complex/hybrid detergent which may be prepared from a mixture of one or more metal
surfactants, for example from a mixture of a calcium alkyl phenate and a calcium alkyl
salicylate. ;

Each of the one or more detergent additives may contain at least one hydrocarbyl
group, for example as a substituent on an aromatic ring. The term hydrocarbyl means that
the group is primarily composed of hydrogen and carbon atoms and is bonded to the
remainder of the compound via a carbon atom, but does not exclude the presence of other
atoms or groups in a proportion insufficient to detract from the substantially hydrocarbon

characteristics of the group. Advantageously, the alkyl groups have 5 to 100, preferably 7

to 30 carbon atoms.
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Each of the one or nore detergent additives nmay
contain at | east one hydrocarbyl group, for exanple as
W@ 2@ahst986 uent on an aromatic ring. The term PCT/GB2008/001002
hydr ocar byl neans that the group is primarily conposed
of hydrogen and carbon atons and is bonded to the
remai nder of the conpound via a carbon atom but does
not excl ude the presence of other atonms or groups in a
‘proportion insufficient to detract fron1the

antial l arb n haracte i,CS.
o e S Sur Pt A GRARRAGERE RS Ehe Hefhist BRBessvyr
Su]ﬁ%ﬁilﬁ%g{symozvntlﬁ txlarear bon at ons. Each of the one or
nmore detergent additives may be sul phurised. Processes

f Faclsof thh one of mgredetergenswiditives may be boraedc Rrosesseh LrdReating

ergent additives may be borated. Processes
are?%r‘%gora?%g are known in the art. Each of the one or

MPach othe beebf mactdddiérgan adalyiveemay bewhedttal detessegt atlow dased

| ow based detergen | ow. over based detergent or a
detesgeih ad@@rqygst@aefg@t@gagﬂ ahighovsrbasebdderee®r nor e

def,ef gemk oﬂgg Yeecf’et ntlr'éﬂ%fﬁ ve 139% gllvggagt%ﬁdé B@}%@H&‘m the

the range o rom
rangxr(efffmmgfeﬁtar thahiﬂetorS@ﬁgmg ROH/g, pofrabty MGk anger®s éo 500 mg

koBig et piskrabniy S Shgeatoinds SR e KOH o AstM D

289611 98se rﬂﬁ%e‘ﬁéﬁ%ﬁﬁ% ﬁiehs@&daécemnégazowﬁrﬁrm ogbg-9@ch may

conprise at | east” one high base tergent additive in
a Tl %inﬂ/th(hﬁOgelpeﬁrYﬁQm oil edch rmaewanwme atdeast ang high base

detegh S a{l(% iye fy /%la{t Py lﬁ%a%rlrh QH g&&g{)‘lﬁ Q,a %m&%&rﬁg Wit total

basé e BN oFi400 @ig Kw@t@moumwesv/bby]wemhh conpri se at
| east one anti-wear additive. Suitable anti-wear

addiesysien olpad derup ﬁ}%ﬁ U S A PresepHinyFH IS M soppisgat least
onesaﬁkl-v?e {f' nU@ t §1L1 1hfeé}"aﬁ¥1‘§i59§1ﬂfz kaéé Fﬁlkhl%lc Pﬁ&ﬂh@ﬂlﬁsphate

I metal s e ear
metakdabtk s’,l“hah'lemlmfum dihgéﬂparﬂ)ymnmm;ihpk;dmtnmptahmhg aryde, alkali

zin r er. Preferabl he system oi |
met@%pﬁ@ FB R SImpiEn gFe GRom Aoy fragatgse, midke, zine
or cﬁ?{ﬁ?r PP &edblyl ﬁfé%&st%%llzdrﬂctoﬁ-'up ¥: 8 d[1RY khe present invention each

hi ophosphate anti - wear ditive. Primary and/ or
conygise atlaast ohy dino dirydydcaghyd d}mblon]a;spba;e pitegeat additiven dPrimary

nti- ditiv The h drocarb
and 5o R oI Bioyar SR Pbgrat ob ek W P e
hydeadalfil gfuPEay belky?eadupdMidhhy@ocdrbfl @6hp maeakve 1 to 18 carbon

addi tives in each of the systemoil and the top-up

atoms. The total amount of the anti-wear additives in each of the system oil and the top-up
system oil of the present invention is preferably in the range, expressed as zinc of up to
1100 ppm zinc. The total amount of the anti-wear additives in each of the system oil and
the top-up system oil of the present invention is preferably in the range, expressed as
phosphorus of up to 1000 ppm phosphorus, preferably in the range 100 to 600 ppm
phosphorus and more preferably in the range of 200 to 400 ppm phosphorus.

The system oil and top-up system oil of the present invention may also comprise one
or more dispersants. Preferably, the dispersants are ashless dispersants. These are non-
metallic organic compounds that form substantially no ash on combustion. Each ashless

dispersant may comprise a long chain hydrocarbon with a polar head. The polar head may

comprise oxygen, phosphorus or nitrogen atoms. The hydrocarbon chain may have 40 to
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systemoil of the present invention is preferably in

the range, expressed as zinc of up to 1100 ppm zinc.
wab@stigeaé anount of the anti-wear additives i PCE&BR008/001002

the systemoil and the top4aup systemoil of the

present invention is preferably in the range,

expressed as phosphorus of up to 1000 ppm phosphorus,

preferably in the range 100 to 600 ppm phosphorus and

nore preferably in the range of 200 to 400 ppm

0o ARt S ABleTRoR s St B SRp RS B Bminly e
polFlb RGNS i cEnic BhIRfdRIdabpolyarhiRe cohdeRSHtiva Pt Sduatss\REihiaRISs, for

di spersants. These are nonnetal |ic organic conpounds
examipke pof isahuéagis suegnimifesy syrsinieestesp feoensmple polyisehirtene succinic

eSteﬁS] glr g@g’nrageon B\%Iglﬁ.ﬁrgstew a?% %%ﬁ*ﬁtedg)gﬂléér%%ﬁieﬂe SUCCll‘llC esters. The

dlspémﬂtrs in%s Epegaed. mmss@hg tHeonl amblint @f dRpakaitin eeiEhe)f the system
ydrocarbon chai n may have 40 to500 carbon at gggs
oil @311 tPRAYP 8y HemIcalsaf the Efﬁéfi*% Hpveation wag be 8 the fAngeof trppy greater than
I
0SB ESBRL KA DR B o Bty
int}mlayg«s@mmmryfemaham ta lj%aisby wenght nic esters, f or

exanpl e pol.yi sobut ene suc ic esters; or a
o B RHteh 2iasn OF Up ST AN ! 4 HEBLSEIAPIBBLA S gomprise one
or 86 GhilifSark 38 difiSes. Tﬂw&n %ﬁf&aﬁf‘&cﬁht‘f%}f WcHRERb&Gsedlificlude
present, the total "anmount of dispersant in each of the
polydimietiy] s;quamsscamdopethwsly@s eHips¢sentpthettpiel gnewd of anti-foam
i.nvent f £.0
add{tbve§1 }a%ﬁ ggrygﬁ){?tem or1 e?ne rtg@ ng %YS%IP oil orrf]tl% r@%e?n[ p&gfﬁbn may be an
am@lin€ aip?éssé@ adsilicém o2ufto mp@nmrefeﬁztb@bhp/tol 30 e, maegecfefably up
fromgreater than O to 1% by weight. The system oil
to 137 op- up syst em 0| | of the present invention may
al r .
ar@%_s?%%?n dé dagi % u %ﬂqmt}lnek};rgﬁegle Iglm: ﬂjéy al3y Pififtlise one
or harke adiiredt agditised. ORypied anmd.lstmddlamswmclemay be up&rdemdnde nonyl

t he t ot al nt{ aof a dditives in, each
pheggSimints o¢tT BRRROIAGTnG ArLART BB oot etpErshEara BoF exaiple
alk*l@l’{ee%&édw I s@ﬁ the t(ﬁﬂ%ﬂ&mﬁéﬁnﬁ%ﬁdad@ﬁw& {d &QH of B sy&em oil

ppm preferably up to 30 ppm nore preferably ug
andttop-up spgsem oilvd the/presant mvlentacndnay)‘pe uptosl %4 esrwoight, prefergbly up

gsent i tion bise or nore
to €3 7 5% eight "I‘PR?&%@L}'%PW( S USE adi 11 ves whi ch
MEPhelRQsteimAl 4ndabpiahp spaeloilRiTeROpredanbRwveRtidnthay also comprise one
phenol am ne and nonh- _Phenol based anti-rust additives,
e

or mefie pewEPRINideardsganin el yigal per pornt dspressapts whiglemay g psed include
pol%ﬁ?tﬂgér&BE c%%[}iouﬁﬂss tIfeﬁ?ge{nﬁ, ﬂ\é‘ft%ﬁq 1 3SR b Plout ﬁ\ﬁ/ntsd/eﬂe%ggnts in each

e present entron m

of thesyspent 6il 31% h))p-wes;}gteﬁn oip ofthe pedsbnt inyention may be up to 1 % by

weight, preferably up to 0.5 % by weight, more preferably up to 0.25 % by weight.

The system oil and top-up system oil of the present invention may also comprise one
or more anti-oxidants in addition to the anti-wear additives and/or detergents, which may
also act at least in part as anti-‘oxidahts. Typical anti-oxidants which may be used include
phenolic ashless anti-oxidants and aminic ashless anti-oxidants. If present, the total amount
of anti-oxidants other than anti-wear additive and/or detergents which act at least in part as

anti-oxidants, in each of the system oil and top-up system oil of the present invention may
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to 0.5 % by weight and nore preferably up to 0.2 % by

wei ght. The systemoil and top-up systemoil of the
w@e@sanmo3é nventi on may al so conpri se one or NOPET/GBA0S/001002

poi nt depressants. Typical 1pour point depressants

whi ch may be used include pol ynet hacryl ate conpounds.

If present, the total anmount of pour point depressants

in each of the systemoil and top-up systemoil of the

present invention may be up to 1% by meight

e ST IR B0 90k B LB e

weightl of the present invention may also corrprl se one or
nore anti-oxidants in addition to the anti-wear
addie sysyess odnad mp—@lressetaye ml 9f thermresenhigyeniios anaycalsogomprise one

or mv\%gﬁct ol n?(%f ifier®S 9‘5]1%[%1 i 1&@1‘3018?% sazil%’fate%xétgﬁcﬂgsc" for

use e p eno

examplel caQ%urﬂ aRhatel At cardl Riogo atdateanl cdtniders aﬁicaiﬁtﬁral tdters, for
present, the total anpunt of anti-oxi dants ot her t han
e‘ca@mq spBawerili If presentnte dotalraneng ehelycepl mpneseleatgand/or

olez%'rlﬁﬁé g}%{dn RYAHES irPPlch o?ﬁ} ds%?tfa + oil c{hdetgg %P g?StElﬁ%ﬂWﬁ%SCnt

top-up systemoi nvention
invengiph mayp)etup td %%)bywm1ght prefurafiy upltd &5 B/pby Wefgl‘tﬁ, horeyreferably

up @ TP el e oL PR uEY BF Dok of Bgbconcentrations.
I mhe @%t&ﬂ olfBNd 5 8p SRR bA For0RE p%eﬂf‘i’(’i\%nﬁéﬂl ﬁiay QHch
nodi fiers. Typical friction nodifiers include

indmndwwlémaeea tmléaseme*sberfocﬁ doéqé%rmgé\@wg; iprafergblyantdOdo 30 mg
<RGBSI OB Bl g

KOH?E, abre @by tth$yseiny 61 bad th¥noe-up e ofl rmdb@the@hma matalebase
friction nodifiers in each of the systemoil and

nunbksp- Hhe Opsipesysism oibmay havey base ABIbRY Ehich oty thga thpsystem oil
ol B P 01 P i
highien dhiehni the systamy of @rmmmﬁhaagedm gmngme}m ataraple arep-up system
ot T T S BB Fme e B SER st
oil Q@U‘Bﬁﬂy Qﬁarggi {oQné Qn%'ﬂcil 2 %a to‘i’z{l%fa% Iﬁﬁllllyerﬁf th%Qaﬁ%% 0330795 mg

OH g, "noré prefera OH g, yet nore
KOpreferably of 15 to 20 ny KO—Vg Preferably, the

© et Sy gy et B RSP Rt BABCe

bage spstaeil ivah SAH 20 biB¥EE 30 ban S Gyisd 1Re @iviscosity at 100 °C
) rewouslgchar ed to the engine. The top-up s&ste
in the 1angegf hbeless Han 8. 3rﬂ§&b§AEva%h ails hage hV@ﬁ%ﬁlthqﬁé 0 tGén the range

of 9S§’ rc‘otlg{gl tHéAl °p§<§§f' Qgé%%b@ﬁfe?ﬁ%e%%ﬂtlp?o?ﬂg aosllefﬁ{i ver engine
desig’leﬁs faad mﬁg&cﬁﬁ'eti bften Sfecify nifinivgn nidyositees s epktenh ol waiuch may
be ﬁc’s)ég 1inetrl?e engine. For example, the system oil used in the present invention may have
a kinematic viscosity at 100 °C in the range of 7.9 to less than 12.5 cSt, preferably in the
range of 8.8 to 11.5 cSt, more preferably in the range 0 9.3 to 11.5 ¢St.

The viscosity of the system oil in the engine may be controlled by replenishing the
system oil in the engine with a top-up system oil in which the top-up system oil has the
same additives and in the same or different concentrations as in the system oil previously

charged to the engine but which has a viscosity which is lower than that of the system oil

previously charged to the engine.
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oi |l previously charged to the engine having a total
base nunber in the range of 10 - 15 ng KOH g. Tot al
whaws/1meyber nmay be measured accordi ng to ASTMECI/GB2008/001002

2896-98. The systemoil is1an SAE 20 or SAE 30 oil.

SAE 20 oils have a viscosity at 100 Cin the range of

5.6 to less than 9.3 cSt. SAE 30 oils have a viscosity

at 100 0OCin the range of 9.3 to less than 12.5 cSt.
Preferably, the systemoil is an SAE 30 oil. However

PR LRR 0 fEPree TS iAo SRPE A T Sisdaey he
repléﬂ?éhe@'?) 'aﬁ@m RO thefh %aﬂ%l ®p-up S sSSP rOhlhcdk§B8€n 81 WhRh has been

presen I nv nt| on have a ki nemati'c vi scosi ty at
consh@@d©r lost fibm thearggnof Tﬂe gystem did sthe lenging Mag be Seplenished by

romfigh B el RSl St i RG s it
On-Mhesa@aﬁﬁﬁg/me% bt eedSiM ehboh&idn with it aleplab@ndmyf 1 system oil in
controll'ed by replenishing the systemoil in the
the engifiene with a top up system oil in which the top-up
I i
AP B el PRI b BB, PR Ao up

systE @Vl iO s B}AECZ‘(B(MD eﬂefdﬁaﬂlijl&het‘d)@l-ulﬁsybmm oihhash Hiaamatic viscosity
Vi scos

is |ower than that of the s emoil |,

meagyrgd abl&qyﬁ wmgw the 13088 OB A {7 hESH lﬁsstthi"s&‘é?%%g? saistRm gl
t t
pre‘ll&%l be r Itglrtllilibsﬁg{c}{ b@”eféé Slytﬁltgqt e'd§§'§? rzleés ?%eg%?lhgﬁlat of the
systerylsauleungmdllytqbar@mm&le eegmbem oi | which has been
cognsuned .or . ost essemilin
CHBE SRErR b balehti e RREE fioy bcuiEh i phdhgusty
moridbsdde N \JlscBﬁl@}F'bf e s ﬁ?@ﬂ of 1@% dnShleRedy et dohtlmldlﬁly monitored
[

top-up systemoil ne cleaning may be used

for @@n]p}l]m odthom ingling ;mmor ahddiden elcwatemt topfuptoilanay ke %%tf@ilpd by
t T
B,

engit@. SAE 20 oil. Preferably, the top-up system oi | has a
ki nematic viscosity neasured at 100 0OC V\,hl chis in
r dhgeywem gilmaayibeused pransenginginieh igmnsratgng Of 8P &Q 200 %h?ttef than

con?{anﬁl\éﬁelﬁgs%tﬁmfdgﬁé%@%t [‘Lﬁt Ieﬁ‘f‘peﬁagl%'ey Gor Qfaﬁp’f‘t{]ﬂp‘l 0 7IOn’Ctﬂl‘ﬁter or15

ess 't t’hat o e system oil
°C to0gCrhattbly Chinregtichat oystaneo® engineinlhenpdrstoos intay bef40 He 45

Ch S S ST 2B ST B bR a0 . o

exaﬁg'[()ie 30 th 138 €SB 14TBY o %ﬁﬂ@@ﬂe%‘ﬂé&ﬁ'dﬂ Wik hoti@ @nkidk inlet
anple, with an in-line nonitor. Addition of system

temperptung f(m ¢xample dfe 5¢ diet 4010 erdPIAto 65 °C may provide an advantage of

increased fuel efficiency.

The system oil of the present invention may be prepared by mixing a low detergency
system oil with a lubricant concentrate composition. This mixing may be done external to
the engine. If the engine is on a vessel, such external mixing may be performed on-board
the vessel. The low detergency system oil may be a conventional system oil. The low
detergency system oil, for example a conventional system oil, may be provided in a storage
tank on-board a vessel and mixed with a lubricant concentrate composition on-board the
vessel. Alternatively or additionally, the mixing may be performed, at least in part, in sity,
by charging to the engine, a low detergency system oil (for example, a conventional system

oil), which may be used or unused, and a lubricant concentrate composition. Thus, the
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an in-line nmonitor which continuously nonitors the

viscosity of the systemoil in the engine. The system
wordosrp3be used at an engine inlet tenperaturECDGBA®S/001002

to 20 OC hotter than convensi onal systemoil engine

inlet tenperatures, for exanple 10 to 20 OC hotter,

or 15 0Cto 20 OC hotter. Conventional system oil

engine inlet tenperatures may be 40 to 45 0C. Thus,

the systemoil nay be used mﬁth an engine inIet

te na tu e of, 40 6 O 5 0C
engiy TR 1Ayt b eeea iy Rome T rePhsy SRR 61 o
con@éiiond synbmtml& eRRieh alay R usE®br @xRem agd nfbn%Qm cbﬁce@&a{éc

or 55 to C may provide_ an advantage of increased

confpggitiop ifay chaugey to thikengipg temiowith éhe lpw qmrmmsystem oil. Part of

the So%?&ér{:ggﬂ}ifg&dgteﬁn oil’ netﬁgrmfgg «{J Pﬁagh @'o@ﬁfe E)?ceenfgy the
lubridainScatic¥itiage G@MpddetichO nEhu@.XeicedSrﬂﬁig tb antehfaoemgannefthb prdshe

engine is on a vessel, such external m xing ma
mefi\é‘Pfle"r lvbrcant corsgRigate KRMpesite) is chrprged wru@tg@ng\@%elg/ contains used
I [
or gfeg?g%%% fré@;&f}/ Q%t%n l%ﬂ rﬂ?o(f‘ %Réﬂg@ 3 céxgénﬁgh@e kgeﬁqrb?ﬁ) A of
whmly spteomaliy) has basyn ﬂmmowe«b,wmheeby the bovs tetegreyt systemooi} onlahel
vessel and ubri can cent

lubi e GURE B BAMBOMIGh o PabEts € TRt PR aeiopung tyfbe present

invé@fidh ! n@RRIduar, 406rdlg4od A dREen 6T fHRpIREnt 1ﬁ¢/en!t1%ﬁsat lubAcant
part, in situ, by charging to the engine, a |ow

congentratecponppsisipn ierhacgad to o enginewbich, coataisrsethlovodeiereency
t.
s R b e P e S B v

whdi&&&hb&ﬁﬂd@tb@feﬁ@dsw&momaﬂl@ﬂle (Iilﬁirﬁhﬂtedmyelﬁbat‘d @mpmsitlon mix to
(for exanple a conventional systemoil), which ma

prové%a systery qil ageprdingdo Fmrﬁ%amvelm%lemheataéleeﬂr?ewf Xhedﬂw
detégg%ﬁe? g%ﬁ&ﬁ SilliQ rdrii BNl a}I Be (?&ff%dmﬁﬁ gle ifl¥ settling tank to

cy systemoll. Part tergency
rem®ys preforeitiallynsdlide, veater and/arayheb anal&srmhrlg«tontammamsl de

S for the lubricant concentrate conpgQsitian.
a%&ﬁ Hhricgnt @ngsritbEEmRAsHion sPMpPHges A Rase At ap G‘e‘ﬁi‘ﬁt B’He a%tergem

additHRr PEARhbEOReAM i @hCcdneBmAed Edn‘i’[ﬁ)sitﬁ)ncahs%r& Bhris6s Afeast one

engi ne whi ¢ch contal ns used or | ow det'er gency
antlsvysir@ddltwb (f or exanple a conventi onal syst em oi | )
t|onalhénéhas been noye

f.
: hg%lc&g{ (‘eqnﬁgrﬁase g%]e oIy Gomprises zﬂjeqsb%t}e q:e cﬂgenet‘ aXdltlve ofa

typ@é)’f&ﬁlﬁh latHoRnEQIFR QS kd proRideiaXystemBiloatcidin t YiRd Sradet Invention
according to the present invention. In particular,

whepdaised Wit the ladetpigsrrynisemogil.t Haispthedebicantrpagentste, a
con&é)%pﬁloﬁ 8 vén C 8@&%108&9&1‘58 %P@?Ctlﬂf% %ddﬁl%%?%@&ﬂVéSQhﬁpmat of the

contal ns used eter
low detergency system oil and also a higher concentration than that which will be present

in the system oil ziccording to the present invention which is prepared by mixing the low
detergency system oil and the lubricant concentrate composition.

Preferably, the lubricant concentrate composition also comprises at least one antiwear
additive which is of the same type as those hereindescribed with respect to the system oil
according to the present invention and in an amount such as to provide a system oil
according to the present invention when mixed with the low detergency system oil.

The lubricant concentrate composition may also comprise one or more additives

selected from the group consisting of dispersants, anti-foam additives, anti-rust additives,
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systemoil (for exanple a conventional systemoil),

part of which has been renoved, whereby the | ow
waelewsnywacy system oil and the | ubricant concePCT/&Be008/001002

conmposition mx to providela systemoil according to

the present invention. Wen at |east part of the | ow

detergency systemoil is renoved, this may be treated,

for exanple in a settling tank to renove ,

preferentially, solids, water and/or other undesirably

_contani nants. The lubricant co ntrate conposition
pou B A O ot R SO GHE GUPLGaR hereor. These
addifded hby Ridefn@bRAY of thé Bend tYBE b€ Hdke RABIRBECFBéEWith respect to
conposition al so conprises at |east one anti-wear

the sygtgim 9il eccomlieg tofhe present irvsntiemt Thase addifipessire prpsent in the
' t | oY Ltive. of :
o PG E RE B EOASN90L bl Bl

con@pfatichsng tHedystbd dif &sefiing 0RO piedeht Whentidn. xed Wi th the
| ow detergency systemoil. Thus, the lubricant, . ‘
c SHisahly.rthe WbHEAnb 3dditive poneaatrae hasgyhase aumbenvhish isggegipr than
il . Ly ) - of
e S5 SEASBLO AL B et 8 e o pictaiit
lubridaatnconbattravddoniposition hae a pasesmmtber nf 4tHeass §& tngrK @HI'g, more

ceordin t he esent L nventian. which is prepared
prefEi7oR a4t 170 Al e T 27 SRRy T B G Tocalra i & Dot humber
of uF WL OEABIK GRS &idkE BleferYRBOE) td PID mF'KQﬁH/g@ ¥re préfBrably, the

ubricant concentrate conposition al'so conprises at
additiza senasnigata had avbase nadder inthe winige RO ites 2QfF mg%lémettwé

s. 1 ho her ei ri i th respect to the system
pref§iiph 83 ARkE T § g RO,

&%t invention and in an

amae Nibrizkigtitoacentateotmposition nslySdofipriot h baeadl whiol is the same
the present invention when mxed with the | ow
typechsttbatderrindessribed it tesperhie thepystema agwontiagiq hegrosent
. ” I I |+
i PRSP 500 SR P N BE BB AUy Gcnc
compotitiof ammncan@iité ¥ ssiyernot dluanstfonedintph 2sytmEoil winehnis a base oil

havgg%g%‘fﬁq%tgﬁgy. ?ﬁ%#ﬂ X}i.,,%a%t S'g ogé%grte%q%g in dl)l,gbln%tar?t c%rﬂgentrate
corﬂﬁgﬁﬁBE gfd@wn!c%netga@i&ﬁ{oﬁw@o 5¢9Fb{ YREmes those

reindescri respect to the systemoil o
adbe lutiricgnttooncamérater cosgosition nexythaye a kifteewitic athdogifywdsch is less

e sent.in the | ubric .concent.,rate conmposi tjq
tha Y G e et oot 6 "Bl e TR Binble e he
low@RREENLY st il ifa Hidtd oMldaRe Ribticaf cofidthRgte cOmpb&tion is to be
present invention. Suitably, the lubricant additijve

mixgdwatbrihe vied lo detgrasagesystamell inhie enging, beeatse die lubpgant

conk D SRS e 10,09 SR AR TR bk sy
oil, abivhebt exaingplemigho hatd morchsed feorh dse ofheispsternfoilgtretiewady charged
to t}?eoenglgne}%y usg.’ S\rJTiIt)arb?y, the lubricant concentrate composition has a kinematic
viscosity at 100 °C in the range 5 ¢St to 12 cSt.

" A preferred lubricant concentrate composition has a base number of 20 to 200 mg
KOH/g, preferably of 25 to 150 mg KOH/g, and a kinematic viscosity at 100 °C of 5 ¢St to
12 cSt. | |

A suitable lubricant concentrate composition comprises a base oil, one or more

detergents (for example selected from one or more salicylate detergents, phenate detergents

and combinations thereof) and one or more additives selected from antiwear additives,
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preferably at |east 25 ng KOH g. Preferably, the

additive concentrate has a base nunber of up to 200 ny
wEarsa199s®r e preferably of up to 150 ng KOH g. POVDG82008/001002

preferably, the additive cafscentrate has a base numnber

in the range 20 to 200 ng KOH g, yet nore preferably

in the range 25 to 150 ng KOH g. The | ubri cant

concentrate conposition may conprise a base oil which

is the sane type as that hereindescribed wth respect

. to the system,o accor di inven
dispeptieiort gt SuBbiter® D el heliBhd BReBE SRR N GR (SMentrate
compbBsitiba Biak Gatd a BARGRADLEASE2(COMY0ThE k@)}{/gqste@mw mszs ta 150 mg

solvent or diluent, for exanEIe a cutter oil which is
e

KOH/g anda binemahe Visgostyab P 76 gicByto 13reSt-er abl y, the
bﬁg hﬁnr{caﬁtscoﬂ e%?r%&tco n%ﬁ% laHE [Heclgaftde% 0&818? )z)s?én‘?ov mr%/.be

a conc t'i*on - of up y VO

mlxamm fatibg by esltime emany frohes NPT : 50 hihidﬁaﬂita:ﬂﬁc@trate
ki nematj c VISCOSIty which is less than t at of t?g %v
compasiiphy e ey, dedsrgeray yptem orhfer exgmplginadatitbrylumeof 25 -

joil is a used
tobr A RGeS odriucti Bl 96 SRRy S L | o Ts Lo be
miMiare pm'fedabllyhthe Mhbahmnndaﬁmt@mmosﬂywtham bade numbehef 25 to
Sethelubrlc at sitio
150gaeKEIH 300 A hEeniale WPRUY R )0 S Of RESHEHE Rhd 1 b¥d with
the RR¥ QSEBBEY s§'¥t§flﬁm ol rhuosvﬁy Whurh® Far@aedie 57198 hé 5028 of

i ncreased fromthat of the systemoil previously
lubrédant epngentente ermpasifione low dgteegensy systasm 9il, fon eanmi@ irergtio by

ol FREGE 1 RO ATl DB BV g AL o
| dibeilea ﬂteteﬁgaﬁc)emstem 6il anFbdesi donvehtioas sgstomsil, Rivosaein the art.

20 to 200 (r:j preferably of 25 to 150 rrthO-Vg .
arddedow ﬁﬁf@w&pﬁcw %%m‘/ cqmpligpa srealisr amoyry ofidgtepgent additive
tha:PP?%r)es%ﬁH I} su%nl &p?éc‘éﬁﬁﬁg fﬁ()tﬂﬁgf&&gtlﬁveﬁﬁ{ﬂ) Ofhd l'o%etergency
rises a base oil, one’ or re detergents (for
systemaribiney sahpitecd 1dastomealetergant ima ota atnouml caﬁcbtergent

conlEASURE SBlenaL e, Set et ot A0 COIBLIRLL NS 1.5 %

by %gbﬁ’ﬁ%e Bqd('létér\éé‘ﬁoy%l&@ﬁroﬂa B § cal@fﬁﬁf aﬂﬁﬂll%ﬁhéﬂé‘té Rbdefefit soap in
conmbi nati ons t hefeof. 3uc | ubricant "concentrate

whicln theadktl igorvpriag ChateeCaa abkah gronpnﬂ"hc deferezat arsleogentrgpresent in

the E%%grlglgliceyiﬁey%t%b 91%55?&0%863}6% %@Ve%gre‘%%% c%ib_ed f’ﬁiteh respect
to thad)kicRsll adtordignio tht Fre@@{mmsanhb@n and the | ow
det ergence‘/3 system oi m xed in_ratios bf(he low

dngilowy deteegensy systan P’é“!%f be ag$ A 29 apP AESFtoil
dete?@éh%?@%t%%ﬂ may have a base number in the range 2 to 20 mg KOH/g.

The low detergency system oil may comprise a base oil which is the same type as
that hereindescribed with respect to the system oil according to the present invention.

The low detergency system oil may comprise at least one anti-wear additive. The
anti-wear additive or additives may be the same type as those hereindescribed with respect
to the system oil according to the present invention. The anti-wear additives may be

present in the low detergency system oil in a total amount which is the same as, less than

. or more than that in the system oil according to the present invention.

The low detergency system oil may also comprise one or more additives selected

from the group consisting of dispersants, anti-foam additives, anti-rust additives, pour
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conposition : | ow detergency systemoil, for exanple
inaratio by volune of 25 : 75 lubricant concentrate
W@ oimp0s9986 on : | ow detergency system oil. NMorePCT/GB2008/001002
preferably, the lubricant daencentrate conposition has
a base nunber of 25 to 150 ng KOH g and a kinematic
viscosity at 100 Cof 5 ¢St to 12 cSt, and is m xed
with the | ow detergency systemoil in ratios by vol une
ranging from5 : 95 to 50 : 50 of | ubri cant
t syst,em Qi
o REERLRL EnfiRRBRALY gy @ AEhE] SRS BRI, Theee
addmmsemiyrlaﬂ@endesm@sbé thersame ltyw Rehae erindesyibee Midirkspect to the
g ow det er gg\r%% system oil may be a conventi onal
SYS %P’éﬁ‘?‘iﬁr g [ BRRTGSEOLIRECIOR. The | ow det er gency
Sy wIget %ng,'
adlgltstgl:@%/bgé itohan ?rg eéggﬁﬁlﬁg%e?g?g@?n&%??&gccor ;ﬂﬁfg}}m BP
Maripe fLirpitet, o5 €MXX Bwﬁmﬂé Brark)Tdveil dbdevirdet (éersgehbrymtfgist em

oi 0 i S | east one detergent.in a
n%{h ROVagfaRg O Bl 8?15% ﬁﬁ VRSP R ERORE ATt campasition 4 R‘@Réré th‘a%vstem oil
acddRBsgHoaHe Ez\éséﬂi envdationid thEﬁE ér%BleI‘ﬁ%S/steﬁlinl t§5He pl'ega?ﬂzdjusﬁlg alow
% by wei ght of the | ow detergency System oil ,
detémemymtamkcyl, fcsraﬁrqamplcm eonyentgongbspistesoip Thusphiusikd idve

ooty SRR B b BB IS5l o

deta@yndg&ytthm (ﬁblf(ﬁ etxﬁﬁh@leaﬁ dnltagide Qhdedabehiied kieh oil
lgg]ect to the systemajl according to the present
aCCOFE{01 B PreTeH SRRt Thig s jeduge vasiessiaf thelpvisctserssystem

oil 2\9h19ﬁ ne%ﬁ%o?ge Qfsbardé_c{‘%hg gfn‘grtg gﬂ:c%/ %%S&F@Mrega*hnvennon

have a base number in t
I o’ﬂhedelleﬂg@mla;zaﬁbswmﬁmkiemykmrpm theard, malﬂy,l the cylinder oil

. whi th t _h bed
is idefies) i ST Sty o inciode cartng OB S0 s adeerk), Castol
CyhtEhBohivp mradﬂiﬁaﬂcp\@déﬁbﬁ@ﬁeé&ﬁy?ow%eerﬂa&b lCABY EAMRR UBSX (trade

‘at | east one anti-wear additive. The aftl -wear

magidBR Everzok CRASOM (tealermparkh 8P Breer sl 6L.-Dipé0Sasratomek) and BP
Eng}ggled‘ﬂgl&sa{agbed th respect to the system oil

cordi ng etnhé present invention. The anti-wear
adHietmhetRedsraE thdpredn® sBRhtidbMark iSed PWIBLICIPENGNH- ﬁVo?(‘é Edfiksel
oil jn a total anpunt which is the same as, |ess than
crogshesfgnginen Fherdiasel engineiaaxhemerinort laad basedi ng to t he
P r’fh%qﬂ\tren'tlgﬁ W 18R be d%gcrkb%\ﬁ’vggmt 5}%@9&#&? Yosflto%m %9 éxltg.ﬁ%n?% o

al so conprise one or tr'ves se

. systpnoeipfor assinsthe presadt invehifion sanpepaed ubinf aanxagde vf Grrp,1

anti. - addi tjves, u t depyressants,
vasfilisie it 0 ofl PPt 7r‘£°d‘1§ hydspethrialiGiapbpspbetegmy-wear
addifRlAhad T06RQnaA bHGRITRY hd BRARRARRL LS BfichRn
sane type as those hereindescri espect to the
correspond in performance, as measured by the Hot Filtration Test, to at least 1.5 % by
weight of the system oil, of a calcium alkyl salicylate detergent soap in which the alkyl
group is a Cj; to C30 alkyl group.
The system oil was manufactured to a specification which included the features of :
¢ akinematic viscosity at 100 °C as measured according to ASTM D445, in the
range of 11.0 to 12.0 cSt;
* atotal base number as measured according to ASTM D2896 in the range of 29.0
to 32.1 mg KOH/g and

* azinc content as measured by IP308 in the range of 370 to 420 ppm by weight.
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15

systemoil according to the present invention. A

sui tabl e | ow detergency systemoil is OE-HT30 (trade
worook)i1@s@i | abl e from BP Marine Limted, or CDXCBGB2008/001002

(Trade Mark) available fromrCastrol Limted. An

advant age of using a lubricant concentrate conposition

to prepare the systemoil according to the present

invention is that it enables a systemoil to be

prepared using a Iom1detergency systen1oi| for

exanp onventlo hu 0 .
d@@f‘ef‘ryat@ﬁw wospsshte ﬂ?bnqﬂ% 1&@% pode! éiﬂ%i@@ %ﬁﬁl‘%ame
diesd r&r&@l?ffag eﬂgﬁﬁ@ﬁi‘ﬁh aPOALPHT 15980 HwWwit (1168 ﬁi’nﬁleHWas%)Séﬁa%ﬂ\wuh a
or exanple |n an engi ne, can be used to make

loadsf 42247 KW atald3 opui ang 76d0 (78 &% pf dshlaxinym é?@ntlwpuswlgg

d t f th |,
wARdreBaRer f seipae RS GRS .
afterSMBU QLRI eRfiné BFerBi®S 8thonthy RIS éeptice ditEthizyshbWee theoi |

may be any cylinder oi'l known in the art. Preferably,
Perforhmmcslbfﬁideﬂ tobe satisfagtprBAE 50 oi | . Suitable cylinder

|
e e L S g oy b
somgg ’tb)Se cs]}\//lét‘?;ﬁtoﬁlghll% IEﬁCah(é/gB E&iﬁuﬁ‘tel‘l &hd&lermgllngSTBE’sﬁm gilin the
rade nmar ner go
enging ey bep! BFSlEﬁé’flébﬂl toprumsystepy wid«%ﬁ% the e ipisain the
samQ br Elﬁﬁere?xk @&ﬁgﬁtrét }‘1@ B {ofe &) ferkl 98 %ré@&usl?@fa&é‘eﬁttb R ehgine but

I esel crosshead engi ne. diesel engine
whwralyastaemmsutmwhmh i hmcbr Hesdbat of He sysﬂvmrml mnvwwﬂy chugedie the

eng1§§S ?\esmtglgp %fpoltlp 1IlfrH t hgagfeﬁ{lji ?W\\yétﬂt e% rﬁ?\%’uc v1&031ty at

1008 spﬁgse&lmm B@se A%aitaure&opfu S8 oll Righess ackAE 20hils
systemoil conprised zinc d| hydr ocar byl

dilttik pesistiensgshthatehe pystenped maydesi nrerasedmirdag a low-detergency
congent.r
8 R R T R R
condpBs§itibie torfrprides alblaSHbﬂrﬁﬁI at ¢t Grie detagdnt Additi%e.by wei g ht
of the systemoil, of a calciumalkyl salicylate
detergent soap in which the alkyl group is a Cl12 to C
0 al kyl group. The systemoil was manufactured to a
specification which included the features of : a
ki nematic viscosity at 100 C as nmeasured according to
ASTM D445, in the range of 11.Oo 12.0cSt; a total
base nunber as neasured according to ASTM D2896 in the
range of 29.0
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to 32.1 ng KOH/ g and a zinc content as neasured by

I P308 in the range of 370 to 420 ppm by wei ght. The
weymsamsé | was used to |ubricant a MAN B &W npdEIGBS108/001002

70MC k6 marine di esel crogshead engi ne having a power

of 16980 KWat 108 rpm It was operated with a | oad of

12917 KWat 103 rpmand 76 to 78 % of its Maxi num

Continuous Rating. An interiminspection of the engine

and its oil systemwas carried out after 1464 hours of

.engi ne operation, 3 nonths into service and this
Claiggowed the performance of the oil to be satisfactory.

1. Alhethcd @ﬂ]ﬁb&éaﬁﬁ% aqwbhabkdididieliSsshédienyineGafER dhetod cb@iprises
systemoil wll increase and/or some of the system oi

lubrisating the ehgise withdy aylindareianddvitna systene pidi wiaich Fhpargifferant

fronggﬁlgt} émegr ?ren ng‘%l iﬁ%att eesryggel e(r)ll' %Eﬁ%t%ll% 26] o?%}xﬁﬁjg%glarl}%s a total
baseQfunfbef bL4itq8Hst CORGIVOHAS A Gon@siise:-t he system oi |

J)rew ously charged to the engine but which has a
W sdbessiaili which is lower than that of the systemoil

' h . ' ' I - :
e L e
Vi pedsinidncdtas mgﬁe@b% klﬁﬁlﬁottﬂihrgtiﬂtﬂ ggstm_ﬁltat leléstsl_ui taby eeight of
top-up systemoil mght be a oil. It i
e paaRiL o coleiat Skt SHF YRS deisgemnsosdp hich g alkyl eroup
m ’féJ‘%fco'é}b"ﬁlﬁ%@BQ@%ﬁ systemoil with a lubricant
S|

concentrate co ion, which lubricant concentrate
©yaplesstione antt-owepr adkvea base oil and at | east one

det t.addjtiye. inmg. . 1. A peth f, lubricati
2. & ffisdar FResd tn 8 & Schakiet el Phos e babng 018 40
mg ROMWE| pr8Rrdbipé 1 1WAl 300 ROISRIMBL: pﬂkfel‘hbgf 615 drm@KIOH/g, yet
and with a systemoil, which oils are different from
more peserabliyed 156m30 makkPHéBd in that the systemoil is an
AE .2 AE. 30_,0i . . . .
L R

viscasity #3290 °0ne titahegosim9 adidss thuel2.6 cat, prifarhblgim tiretrande of 8.8 to
detergent correspondi ng in_perfarmance, -as neasured by
11.5 4%, e nrefierablit indhe age of .4 tad 158686t 1.5 % by wei ght

o Rl SR RSB AN, ob ety
compaisesait kaakt @re@afriumnlky( silicalatd desespend ndditing,iin Mmh thg alkyl group
i B0 St ) S B st P R Sl o,
more preferably at least 1.75 % by weight, of calcium alkyl salicylate detergent soap.

5. A method as claimed in any one of the preceding claims in which the method further
comprising replenishing the system oil in the engine with a top-up system oil, in which the
top-up system oil has the same additives as in the system oil previously charged to the
engine but has a viscosity which is lower than that of the system oil previously charged to
the engine.

6. A method as claimed in claim 5 in which the top-up system oil has a total base number
of 10 to 40 mg KOH/g, preferably of 10 to 30 mg KOH/g, more preferably of 15 to 30 mg
KOH/g, yet more preferably of 15 to 20 mg KOH/g.

7. A method as claimed in claim 5 or claim 6 in which the top-up system oil and the

system oil previously charged to the engine have the same base number.
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ng KOH/ g, preferably of 10 to 30 ng KOH g, nore
preferably of 15 to 30 ng KOH/ g, yet nore preferably
wo@R008519966 20 ng KOH/ g. 3. A nethod as cl ai ned PeET/GBa081001002

1 or claim2 in which the gystemoil has a kinematic
viscosity at 100 OCin the range of 7.9 to less than

12.5 cSt, preferably in the range of 8.8 to 11.5 cSt,

nore preferably in the range of 9.3 to 11.5 cSt. 4. A

met hod as clainmed in any one of the preceding clains

in j ch.t.he .systemoil .compr.i ses._at .l t y
8. Agpeod Gatidien 3N BGO et A B yich 8 e B Sfell 6 B
SAE0KFlan §@30 big, @ C 2 to C30 al kyl group, in a total
amount of at least 1.5 % by wei ght of the system oi|

9. Armethohrsedlaimet/iy any oneefialaims Ao dinyvhig e fop-an systane pil hps @

. alkyl salicylate dat, t

ine 58 B, O O 9 O S LS89 o o v

systdi6il prR&/IvRstyfdhaidea to gRrEaping] preferabby @rthe hingg of #i¢o 3 ¢St less than
oil in the_engine with a top-up, systemoil, in which

that pftbe sysieny pil ppaieishiorhargrddo theengife additives as in the

. BHEAR R AT B 05 Oy oo uins i o

up systeN bid wsinprishatr gatoteocal diemealigi sdicyBie detergentaddisive, in which the

clainmed [ n clai in which the top- il h
olkyhespB s a8 Con bl raie. 1o ot gl G o & 8 ot e
. b 1!
systc%ﬁ 011&1513 g?&eﬁmm&t l.ﬁgl/ﬁbﬁfv%fl%f, ?‘g Eézﬂgﬁfr}lgélﬁlglt@ iSHdateWetergent

nor e preferably of Hg 7. A
soapiret hod as claimed in claim5 or claim6 in which the

t.op- system.,oil and t i i "
1. BRSSP e PGP M e gt
prepaRt B9GhidmeG 18 RErkdhcaRYston@ilobitic RibfBarlk concehtrate canpotition

‘the top-up systemoil is an SAE 20 or an SﬁE 30 oi,l.
whid lulrigant epsgentsate pompRsifiqn compisetkbase ofl|and gk legstioge getergent
s 6, b o R S R ShL 5L G0 g one o
the }irﬁ&ﬂirtghﬂmmfs haienafixtheithyisd lem detdrggrcgeiygerslofl. char ged to

the engine, preferably .in the range of 4 to C | ess .
12. PrTaROORE STEMAdie cLyBidin NG CRITE Py A%d eriaie s

JNe. j IlheanNy one of clains 5

pe oo o R0 Bty Wekgcary

and "t he topup systemoil
13. dompthbd es arinieelistclapmd 2da vdiidmalelayively air adgitignadly, the mixing is

oS AR A i

.and Xabb¥cwe GhRteratd ddghpoyiiogm oi |, nore preferably at

| east 1.75 % by weight, of calciumalkyl salicylate
14. demethgéps claimed in any one of claims 11 to 13 in which the lubricant concentrate

composition has a base number of at least 20 mg KOH/g, preferably of at least 25 mg
KOH/g.

15. A method as claimed in any one of claims 11 to 14 in which the lubricant concentrate
composition has a base number of up to 200 mg KOH/g, preferably of up to 150 mg
KOH/g.

16. A method as claimed in any one of claims 11 to 15 in which the lubricant concentrate
composition has a kinematic viscosity at 100 °C of 5 ¢St to 12 CSt.

17. A method as claimed in any one of claims 11 to 16 in which the lubricant concentrate
composition and the low detergency system oil are mixed in ratios ranging from 5 : 95 to

50 : 50 of lubricant concentrate composition : low detergency system oil.



soap. 11. A nethod as clained in any one of the
preceding clainms in which the systemoil is prepared
whygoosiixiosg a | ow det ergency systemoil wth a pObGBeesno1002
concentrate conposition whi2eh |ubricant concentrate
conposition conprises a base oil and at |east one
detergent additive of a type and in an anobunt such as
to provide a systemoil as defined in any one of the
preceding clai ms when nixed with the | ow detergency
185 WShBb@hd claihted if 2HBHROGF @S Féc@éh glaﬁrﬂs &l Bhith B dyBem oil is
whi ch the engine is"on a vessel a e m Xl ng e
usqslew itlo pmeniinminks tamap ey dterewe e to &6 AC petferabdy of 601° kte65 °C or 55 ° to
65@$g|ne 13. A nethod as clained in claim12 in which
al'ternatively or additionally, the mxing is
perfornmed, at least in part, in situ, by charging to
the engine a | ow detergency systemoil and a | ubricant
concentrate conposition. 14. A nethod as clained in
any one of clainms 11 to 13 in which the |ubricant
concentrate conposition has a base nunber of at |east
20 ng KOH g, preferably of at least 25 ng KOH g. 15. A
nmet hod as clainmed in any one of clains 11 to 14 in
whi ch the l[ubricant concentrate conposition has a base
nunber of up to 200 ng KOH g, preferably of up to 150
ng KOH g. 16. A nethod as claimed in any one of clains
11 to 15 in which the |ubricant concentrate
conposition has a kinematic viscosity at 100 C of 5
cSt to 12 CSst. 17. A nmethod as clainmed in any one of
claims 11 to 16 in which the |ubricant concentrate
conposition and the | ow detergency systemoil are
m xed in ratios ranging from5 : 95 to 50 : 50 of

| ubri cant concentrate conposition : | ow detergency
systemoil.18. A nethod as clainmed in any one of the
preceding clains in which the systemoil is used with

an engine inlet tenperature of 40 to 65 0OC
preferably of 50 to 65 0C or 55 to 65 0C



