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WQHP7IWERel Nucher eno BACKGROUND [ 0001] The fuPQT&JS@P 7/004205

this invention is conpressors packaged with

| ubrication systens that typically include a |ubricant

reservoir, circul ation equipnment, cooling equi pnent,

filtration equi pment and associ ated controls, for

exanpl e. [0002] Typically, conpressors are packaged in

one or nore skids to reduce installation tine in the

field. A Iypgedkd dsaaidition ModaldTiriCompieRors
centrifugal conpressor package will include the

conpr ebsenters iilwané Si Crzecinmad Boleot, M.CoRaaR] assed

~gas, a lubrication sigichaslMicheR@oconpr essors, as wel |
as a drive system and associ ated gearbox to drive the

various stages, for exanple. These assenblies can also
BAGKGRQUMRIUNdant equi pnent so that mai ntenance can go

on with the conpressor running. For exanple, in the
[QOQB} [Ihgtiethofthis menticer is coarpr&othmcka‘ged:withﬂmﬂﬁbauon systems

ted controls.
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ﬁlttaémhlﬂqmpwnt end agwbmmdmﬁdls dvadtamplendr eds of
connections to conplete the lubrication piping as well
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coHRIRONELS o I EUNEH st 5 8 o resaorm g P es aidsive system
arghabsbeioted rgearboafto dhiee dvevaidusRidpea R r adinpleS These assemblies
ca%a{{g aﬂus aqru faatlr ors. Mbreover,, such concerns arise
QEFURGeTRUBrR spibatinaipiananc e 81 o8 prththe
commtsoa |rmhﬁngt Eohexample attRe Uf5idatioh bitem @ dal be dual
mf)a ticularl té}e c§§§ in an offshore rig_environment.
%8%5 - GRlets: Bligrsapdasseniated cantyelsp Eaen ifprepackaged by
thElogig'h&il }:qmbhld:&t fn’@hﬁﬁcﬂn&f K lndeishish $20%h Rds Rt hundreds of
tank.10 and t#\ge Iu and t ube oil codolers 12 and 14

wgﬁac%?{lsotf’ CoTE ricsticngpipings aswell psthercogkans oiping and the
aspo¢inteqd mﬁnﬁﬁwmwribﬂdmo‘im’é'l e¥ancdBbhe APIR MAAGR ﬁﬁﬁe of the

been sg |n nore recent nopdul es by repIaC|ng

sheprpymacr plicgprechiops is theguestion *a%lwvm e isgaken vpby
varivhe compoRaae. dBreaRbitly, SesankldH IR piﬁe%zggug;@ﬁ{eng% remote

connecti ons .has not been rmrkedl

loggiiss; thsinvecalsizeimd oo fitheovmall packageradritschomponents
aré feetovd"DR6reBerC QML ORS arise not only during transport but also because

of space constraints at the ultimate destination. This is particularly the case in an

offshore rig environment.

{0003] Some space saving advances have been made. Figure 1 illustrates a prior
design showing an oil tank 10 and two shell and tube oil coolers 12 and 14 and an oil
pump 16. Just some of the interconnecting piping is shown in this view. While
some space has been saved in more recent modules by replacing the shell and tube

coolers with brazed plate designs that take up considerably less volume, the number



SUVMARY OF THE | NVENTI ON 100041 In accordance. with
certain enbodi nents, the present invention addresses
wooeihgmsesdues and, as those skilled in the art RCTAUS2007/004205
appreci ate, provides solutions for rapid assenbly with
fewer connections while packagi ng the conponents in a

smal | er occupi ed volune. These features will be
readi |y understood by a review of the description of
exenpl ary enbodi nents and the drawings that illustrate

them as vveII as by a review of the associated cl ai ns
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conponents such as the filter and cooler are directly
SUBOIASEY OF TRV EBKITOMt has connections to acoept
them and internal porting to establish the proper flow
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ocgugied yelurams These fepraresiwilkie redilp prderstocdhyearexiasyof the
desBhtid\6r Slepiht E?:%Jalﬁehts%a tﬁé a&“hﬁgﬁt&% ﬁlmjalfbttﬁgmt 8s well

the reservoir ile a subnersib pu ITp further saves
asm’@vm obthsi asocdetad elaims fhat cbﬁngwammww(gﬁ thgrinypgion.
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read with réference to'the acconpanyin raw ng

ccmrs@nd ke R blagkghaichasconnegtions éwcqepk @epam@, mtml@qmug to
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a prior art ricant circul’ation systems
lubhearn'y mhadledsremscccarongmy reens coplereand o0 pemorev\ﬁtt@]s The

Tyl NI -
Mauoy eouartiensitiah had besrbestidin pastodesigne for degnping network are

in%@& iirﬁg ‘the MchgoPlZé 191%@19 ggl? % lﬂézc%)s?e]tggﬁi?tgé to the reservoir while

a submersible pump further saves space and piping connections.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] These and other features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read with
reference to the accompanying drawings in which like characters represent like parts
throughout the drawings, wherein:

[0007] Figure 1 is a plan view of a prior art lubricant circulation system showing the
myriad connections and the space occupied;

[0008] Figure 2 shows an exemplary block of the present invention used with
tandem coolers and filters, in accordance with an embodiment of the present

invention;



10009] Figure 3 shows an exenpl ary bl ock of the

present invention with a single 'cooler and filter, in
WO 2000880&mce with an embodi ment of the present PCI/US2007/004205

i nvention; (0010] Figure 4 shows an exenplary bl ock of

the present invention with a single cooler and dual

filters, in accordance wth an enbodi nent of the

present invention; [0011] Figure 5 shows the bl ock of

Figure 2 nounted to a lubricant tank having a

subnmersi bl e punp within and supported froma conmon
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[0014] The coolers 27 and 28 arc shown fiush mounted to block 20. Figure 3 shows
how they can be connected quickly. Here a cooler 30 has four extending bosses 32,

34, 36, and 38. Each boss has a ring gasket (not shown) at its upwardly oriented face
for ultimate contact with a recessed sealing surface (not shown) in the block 40. A
typical boss such as 38 can have a recess or a flat 42 so that when the cooler 30 is
fully advanced into the block 40 the retaining rod 44 can be a&vanced to engage the
recess or flat 42 to hold the cooler 30 securely to the block 40, Those skilled in the



art will appreciate that there are alternative ways to
secure the cooler 30. to the block 40. The uni que
wole&igskssol S that they slide together with no pCT/US2007/004205

i nterconnecting piping. That way they fit up fast,
take | ess space and provide fewer joints for potentia
| eakage. [0015] Referria back to Figure 2, when there
are multiple coolers 27 and 28, handl es 46 and 48 can
with a quarter turn operate tandem val ves respectively
on the oil side and the cool ant side of the coolers 27

e or, the other in service an
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[00211 Turing to Figure 6, this figure illustrates

sone. of the internal passages 90 of an exenplary
woOlbandes®9. As illustrated, the filters 22 (sedCT/US2007/004205

Figure.2) can be secured to the filter receiving

portion 92 of the block, at which point the filters 22

w Il be coupled to the internal passages 90 of the

bl ock 20. Thus, these passages facilitate nodul ari zed

assenbly of the unit wthout the need for unw el dy

pi pi ng assenblies. Indeed, with the primary plunbing
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rapid installation and assenbly or when mai ntenance i5§
needed the entire nodul e can be rapidly disconnected

and a replacement installed td» get a system back in
service. Thus, apart fromthe space saving features of
using a block, the further nodul arization of the
conponents on a conmon base 72 facilitates origina




8 CLAIMS 1. A lubrication processing apparatus for

assenbl i ng equi pnent in a nodule, conprising: a three

WO%@J@%S@”&' solid object having an at | east OREr/US2007/604205
exterror surface adapted to sealingly and directly

accept a plurality of lubrication processing

equi pnent, said object forned havi ng passages therein,

with at | east some passages extending to said at |east

one exterior surface for fluid comunication to said

plurality of lubrication processing equipment, said

obj ect renovably coupled to a base plate in fluid

conwestionsda thelook whilg simplifyens thepiningif nadptally ghipinating

exp%\ﬁ%g@Pﬁigﬁ%%ga S e?ﬁh??g wall E?{éérg{?ge pt s% gnﬁegg adtaglt

piscesiofteaipnsant dark alsn |bcabnﬁgtmadanfemllwgo ¢ iblogk mﬂm;udmg
ovier han ai

hads RGeS PRI st P A o8 ong pices o

ec@aﬂ tﬁéﬁﬁ while alies € it8 mmu&xtﬁﬂmgﬁse Chigyme easas tlheemt he done
va . The @aé (ﬁs of r h‘gz V\here ﬁ_
%%éﬂ%%ﬁ%% & g tpiofate sfa‘a‘ﬁ“é’a ot Sne

c&ﬂ&%tanbﬂéﬁ nﬂ?ﬁ&tptlfﬁﬂitbﬂ@ﬁ?ﬁ&u I tlﬁaioﬂvgfsldn&?ﬁaﬁtriﬂ beflreet
nprises a plural.i of val ves ca e of isolatin

copl@ede asnaiehandle dst P@uapﬁfawt val 0&%% Hmf Brocess sides
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The apparatus of claim wherei n: sai da& urality

reginday equipmeny gy be handipd inlhesame manneeat apak ematlve way to
sﬁgé %Meeg?%ﬁgnﬁﬁe&'é'cﬂ’ efliphffi® SmBN8 vENLE bhPbe Bsd WiBin a

sald o
block. An mtegrated piston can be mounted to the block to move a shuttie valve to

change alignment between pieces of redundant equipment,

[0023] Referring again to Figure 5, the ability to support all the equipment on a
single plate 74 allows for rapid installation and assembly or when maintenance is
needed the entire module can be rapidly disconnected and a replacement installed to
get a system back in service. Thus, apart from the space saving features of using a

block, the further modularization of the components on a2 comrmon base 72 facilitates

original assembly or subsequent maintenance,

[0024] It should be further noted that the advantage of the block concept is that
process equipment can be mounted “directly” to it. In this context, mounting divectly
means that the equipment is received by the block in a sealing relationship by
bringing them together without the need to install intermediate piping or fittings, The
process equipment is abutted or spun on and at most fasteners are used to secure the
two together. The need for pipe fitters is reduced and the number of connections is
also reduced as well as the volume occupied by the module that comprises the block
and the process equipment connected to it.

[0025) While the preferred embodiment has been set forth above, those skilled in art
will appreciate that the scope of the invention is significantly broader and as outlined

in the claims which appear below.



5. The apparatus of claim4, wherein: at |east one

control device is nounted in said passages with the
wotedsyset 0 sel ectively divert flow therein. 6PCTHuS2007/004205
apparatus of claim11, wherein: said object block is
connected to a lubricant sunp and conprises at | east

one | ubricant cooler directly nounted thereto. 7. The
apparatus of claim6, wherein: said object block

further conprises at |east one lubricant filter

directly mounted thereto. 9 8. The apparatus of claim

wherein: said object block fyrther co d
(0G5l heainoisabors deEmprion 1 BIHERIYLS Loy B fiRgats, an
m%ﬁfoﬁﬁ[&hgﬁs HiayYeThlt B thoak Qqﬂ@@ hiethel a2t @itlbutsddpaiting from

sages therein.
the mvenhon whose scope is to be determined from the literal and e.qulvalent scope

of the claims below.



9. The apparatus of claim8, wherein: said object

bl ock further conprises connections for cool ant and

| ubri cant and val ves operated from said exterior

surface; said at | east one qool er conprises a

plurality of redundant coolers and said val ves pl ace

di fferent redundant coolers in flow conmunication wth

sai d passages. 10. The apparatus of claim9, wherein:
cLamvsai d at least one filter conprises a plurality of

redundant filters and said val ves place different

redundant filters in flow comunication with said

1. pRsbiogts. prabgssinglappappaioatsssmioing eduinmanti A nvidele giomprisigi d

34 th e%%ﬂengle%l &l Rbfedt hﬁHm & I@Js?or@@teﬂ&léﬂﬁ&g aﬁé’ptéd"t@ seallngly and

posite si sal d base glate as from said obj ect
rSEtW eV tpf’ﬁ“ﬂ“ysal UPUSFH PPSeSSIRg s RINSRt SRBrY Léﬁ't PRed having
snes$ages thereimpwitisat iegst same @assagds dxtepdikg foawvid myleast pheiexdriot surface for

o idP@amReRstiof Wblﬂﬁhtk B ﬁBrﬂ:@{ dnYpréREiR uBHER, &flotidtt removably

flul d conmuni cati on qp
coupled to a base plate in fluid communlcatto with a lubrication sump, said sump having a

substantially flat bottom defining a footprint and a sloping wall to accept said base plate such that
said lubrication processing equipment does not overhang said footprint, said base plate
supporting at least one pump thereon.

2. The apparatus of claim 1, wherein:

said passages comprise at least one valve.

3. The apparatus of claim 2, wherein:
said at least one exterior surfaces is are adapted to accept redundant equipment and said at least
one valve comprises a plurality of valves capable of isolating one of at least two redundant

equipment and put ancther in flow communication with said passages.

4, The apparatus of claim 3, wherein:
said plurality of at least one valve is operable by at least one actuator mounted to said at least

one exterior surface of said object.

5. The apparatus of claim 4, wherein:
at least one control device is mounted in said passages with the ability to selectively divert flow

therein.

6. The apparatus of claim 1, wherein:
said object block is connected to a lubricant sump and comprises at least one lubricant cooler

directly mounted thereto.

7. The apparatus of claim 6, wherein:

said object block further comprises at least one lubricant filter directly mounted thereto.
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The apparatus of claim 8, wherein:

said object block further comprises connections for coolant and lubricant and valves cperated
from said exterior surface;

said at least one cooler comprises a plurality of redundant coolers and said valves place different
redundant coolers in flow communication with said passages.

‘The apparatus of claim 9, wherein:
said at least one filter comprises a plurality of redundant filters and said valves place different

redundant filters in flow communication with said passages.

The apparatus of claim 10, wherein:
said at least one pump is submersible and mounted to the opposite side of said base plate as
from said object block and within said sump.

A modular lubrication system, comprising: _

a central block having a plurality of passages extending internally therethrough and in fluid
communication with a sump

the sump having at least one exterior surface disposed at an acute interior angle relative to the
base of the sump;

at least one oil filter directly mounted to the central block on the at least one exterior surface
disposed at an acute interior angle and in fluid communication with the at least one of the plurality
of passages,; and

at least one cooler assembly directly mounted to the central block on the at least one exterior
surface disposed at an acute angle and in fluid communication with at least one of the plurality of

passages.



