Integrated Lubrication Module for Compressors Inventors: Edward S. Czechowski, Robert, M.
Kolodziej and Michael Nuchereno BACKGROUND [0001] The field of this invention is compressors
packaged WO RI¥IHAKH systems that typically include a lubricant reservoiP(GfE&MGMEHTipment,
cooling equipment, filtration equipment and associated controls, for example. [0002] Typically,
compressors are packaged in one or more skids to reduce installation time in the field. A typical
assembly for a multi-stage centrifugal compressor package will include the compressors and the
intercoolers for the compressed gas, a lubrication system for the compressors, as well as a drive
system and associated gearbox to drive the various stages, for example_ These assemblies can also

feature redundant equipment so tha intenance can go on with the compressor running. For
G ﬂ%mao?ig’ﬁ&&@ﬁlg’[roﬁmﬁs‘,s%%lers, filters and associated

. S rat
example, in the lubrication sys%em? ere can

controls. Even if prepqal@g%sbﬂm@aﬁ{isi@@&w{wﬁ“Rﬁbae?é‘fﬁfttﬁgfoég%"‘é?ﬁcaﬁon system has
literally hundreds of connections to compigigthg I};lggﬁ@ltgﬁlg piping as well a3 the coolant piping and
the associated instrumentation and control connections. Apart from the issue of the sheer number of

connections is the question of how much space is taken up by various components. Frequently,
because of%ﬁﬁ;ﬂgﬁ ents to remote locations, the physical size and footprint of the overall

package and | onents are factors. Moreover, such concerns arise not only during transport but
also becausid?P gg?&%&fﬂéﬁiﬁ? RYFBHARASteBRG R atioPRckAReR withibisicgtipe systenns an

offshore rig émiitypmetly. {008} Sabeiapacessaviig cidvaacen BRIHRRARN RRIGFIGH S Cilstrates a
prior design ﬁﬂpﬂ&q ?ﬁgﬁﬂlﬁ@ﬂka%% g@sc(j) (t;\l/gl? ghc%lrll gfﬁ’itg%e&(%}!l%gﬁlers 12 and 14 and an oil pump 16.
con iSW

Just some of the inter ecting piping 1S Shown fie some space has been saved in
more recentjweslerspicepiadn% e shelka pade 4R 61E Wb SagedPIgiRggsions that take up
ConSIderabl)grllgts’ail\a{ggm?dlé i?l ?ﬁjerr%ibe%. A typical assembly fi 1ti- i
y for a multi-stage centrifugal :

compressor package will include the compressors and the intercoolers for the

compressed gas, a lubrication system for the compressors, as well as a drive system

and associated gearbox to drive the various stages, for example. These assemblies

can also feature redundant equipment so that maintenance can g0 on with the

compressor running. For example, in the lubrication system there can be dual

circulation pumps, coolers, filters and associated controls. Even if prepackaged by

the original equipment manufacturer, the lubrication system has literally hundreds of

connections to complete the lubrication piping as well as the coolant piping and the

associated instrumentation and control connections. Apart from the issue of the

sheer number of connections is the question of how much space is taken up by

various components. Frequently, because of shipping requirements to remote

locations, the physical size and footprint of the overall package and its components

are factors. Moreover, such concerns 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



of connections has not been markedly reduced, and opportunities exist to economize on space and
reduce the number of connections. SUMMARY OF THE INVENTION [0004] In accordance with certain
embodimenBOtB Pt invention addresses such issues and, as those FGIEYSROHOGE0Wi|
appreciate, provides solutions for rapid assembly with fewer connections while packaging the
components in a smaller occupied volume. These features will be readily understood by a review of
the description of exemplary embodiments and the drawings that illustrate them, as well as by a review
of the associated claims that define various aspects of the invention. [0005] By way of example, the
present invention provides a modular approach to a lubrication package. Certain components such as
the filter and cooler are directly connected to a block that has connections to accept them and internal

porting to esRtRIPESERS BaF nohPsERHE sUr SR ardnsSdcantapReribmiiss i ist InEcaruminag

lubricant. Therblpek<andacdapt dneminmera£osigiscangsone or more filters. The isolation valving for
redundant equipment can also be integrated into the block. Many connections that had been used in

past designSEVIMEARN QMERD INRMENTEQMted into the block. The block can also be close mounted

to the reservoir while a submersible pump further saves space and piping connections. BRIEF
DESCRIPTIAE Inpeaordaneeaty poniesn erredimants it teegenbineassisstaddressadvantages of

the present ipyeniignevitdicemphedianemseistond wieipiiedalo waa Arlalsdsigschption is read
with reference to the aﬁ%%,m‘gﬁgygﬁ drawings,in which like characters represent like parts throughout
- 10007] Fi

the drawings RIEFET & OINEFASRS P U 23RS s ROIAP eIkt A $P&llsh showing
the myriad connepitdneanddehd bescfeatocepied! be readily understood by a review of the '

description of exemplary embodiments and the drawings that illustrate them, as well

as by a review of the agsociated claims that define various aspects of the invention.

[0005] By way of example, the present invention provides a modular approach to a
lubrication package. Certain components such as the filter and cooler are directly
connected to a block that has connections to accept them and internal porting to
establish the proper flow paths for circulation, cooling and filtration of the circulgting
lubricant. The block can accept one or more coolers and one or more filters. The
isolation valving for redundant equipment can also be integrated into the block.
Many connections that had been used in past designs for the piping network are
integrated into the block. The block can also be close mounted 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;



[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; [0009] Figure 3 shows an
exemplary BNRRWF803Pesent invention with a single cooler and filter, in a®ékARALE N30
embodiment of the present invention; [0010] Figure 4 shows an exemplary block of the present
invention with a single cooler and dual filters, in accordance with an embodiment of th(_a present
invention; [0011] Figure 5 shows the block of Figure 2 mounted to a lubricant tank havmg_ a
submersible pump within and supported from a common plate as the block; and [0012]_ Figure 6
illustrates a transparent view of an exemplary block for receiving various components, in accordance

with an embaqgj f the present invention. DETAILED DESCRIPTION [0013] Turning to F_igure 2,
this figure illﬁgtgg?(jjs%gﬁu&g?ﬁ%)ﬂ? BioeE qﬁ%ﬁ’l&@f@ e pErs ity asiReR de internal
passages to groperipddiletLiniaznordarsmoldti tveeathodilgeraod thdipeepeapanaidsip the connected
components. There are two filters 22 and 24 that are directly mounted to the block with a gasket (not

shown) that §2AL98 Eigtie fishbodsan ﬂi@%’@wtm}m@ﬁmmhbd{eﬂdﬁmarﬁble,sm&e a spin on
technique wheisiéherlaladls featergsipatveradad i hahbafiiien: SRk BASAIR AYlRgdoing the

filter mounting this way, interconnecting piping that used to connect the filters to_the other components
in the lubrical®! ph&iage Hithosvelintibidel.of Fajve haiisaketeooanribliesanddinravisethe other,

ety i 98 8 AR 26 RS A DML SR o canbe

used to block an inlet an et to one filter,'suc can be

spare 24 s P aRisee WiluBYRRIHKBSPERLALRYPAH AR RCKA0: .90 gree rotaton
for instance, can ﬂuickly switch flow between filters with no é)_lplng xternal to block 20.
various components, in accordance with an embodiment of the present invention.

DETAILED DESCRIPTION

[0013] Turning to Figure 2, this figure illustrates an exemplary block 26 that has
been appropriately produced to include internal passages to properly route lubricant
or coolant therethrough and in the proper order to the connected components. There
are two filters 22 and 24 that are directly mounted to the block with a gasket (not
shown) that can be on the filter or on the block. The mounting method, for example,
can be a spin on technique where the block features a threaded nipple that the filters
22 or 24 spin onto. In doing the filter mounting this way, interconnecting piping that
used to connect the filters to the other components in the lubrication package will be
eliminated. A valve that isolates one filter and lines up the other, preferably with a
90 degree turn of a handle 26 extending from multi-port valves (not shown) can be
used to block an inlet and outlet to one filter, such as 22, so it can be pulled off the
block 20 while the spare 24 is put in service. With proper alignment of multi-port
valves in block 20, a 90 degree rotation, for instance, can quickly switch flow

between filters with no piping external to block 20.

[0014] The coolers 27 and 28 are shown flush mounted to block 20. F igure 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 advanced to engage the
recess or flat 42 to hold the cooler 30 securely to the block 40. Those skilled in the



[0014] The coolers 27 and 28 are shown flush 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 WOt28AGM8Y AL its upwardly oriented face for ultimate contact wiltCa/keg88E8¢ Haling
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 advanced 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 unique feature
is that they slide together with no interconnecting piping. That way they fit up fast, take less space and

provide fewer joints for potentigl legkage. [0015] Referring back to Figure 2, when there are multiple
coolers 27 aﬁ“cjlI ﬁ‘@ﬁhaé’ﬁg?g a%a&%ﬁﬂ%:%ﬁ% HERHYE HERIR Biuraie-60965 3 knbedigekiively on

the oil side af@. filkcontiqu Gdeof ththacbhleysRieaogeRRetoaith ﬁﬁnﬂemmdhﬁgqsllnﬁhgl t};ﬁa\fice and
to allow the r ically remaved with lubricant and coolant still circylating, for instance.
Here again t%%éﬁ/%fé%gﬁvﬂgg%i%% g%s&é?é i< flr‘l\ltlgéprfgrfé eﬂ?g%?cr)& l%l?ﬁoﬁlﬁ gﬂ{;ﬁﬂg fora
change overmqu\@y&%}%gw%gé@y%&gqﬂgﬁ;i%&m H%%%%%g% ?ﬁ?ﬂ%ﬁén the past. [0016]

Another feature is the incorporation of the thermal block 50 into the bloc ere again there is no

piping exterrBIBT& BRRE 49 darswiiiva qHatisE TR Ineratendsvalioetsarestivelicanthemperature

control with asilisitsnalihyipassingoithepait cslslceoptesth B9 3dHaeEYiRe: AR I Rally within block
20. [0017] A%gitig)réaélllly{d %eazg%etﬂeli%can al%ol?e i%?).r glrated into the cooler that allows pressure on
the dischargé 0! the pump 52 o inte 8 peSSAGS Tl ﬁtﬁll YHERaNTS 3% BRrissh AP Figure 5. What
can go into isteelerdskilhoiatielalinigcfetitistarcantierec gzt Arovalviag perisdinetheipovithsappropriate

ports in the kieknaPisalbaion e ioa ARGISIEau A PLlgeUcelcit, (B8l the end, as

shown in Figure 2, there simply needs to be four'connections made in the field for ootant in and out,
which are cotRRSERIS Y ShfpBcsHaRb B merkagedderisnvinthemssbne 62 being visible in Figure 2.

[0019] Figure3is-simply, a variation of Figure 2 using 1 filter 64 and one cooler 30. Using this layout
requires equ g’i)ni(? t%lﬁa)f 8%% %rrgésré}ﬁr%?c]’ﬁg%ﬁ?gr#&?é@%ﬂc@ﬁ@‘éﬂ&‘%@ﬁ@ 83 The
Figure 4 desligraessatilshoisnbifpug eaterestionthéoblooklanttasdcinerthanhansalsidersiiters 66
and 68. In thisidesian aditer qiBROSFARR MAe QAT YRUbSSRISNG.the cogler 7 will require the

equipment to be_shut down. o _
particular cooler that is in service done internally within block 20.

[0017] Additionally, pressure relief can also be incorporated into the cooler that
allows pressure on the discharge of the pump 52 go into a passage leading to the
sump 54, both shown in Figure 5. What can go into block 20 is a relief valve 56 that
can have mlet and outlet ports lined up with appropriate ports in the block 20 so that

no external piping is required for the relief circuit.

[0018] In the end, as shown in Figure 2, there simply needs to be four connections
made in the field for coolant in and out, which are connections 58 and 60 and two

others for the lubricant, only one 62 being visible in Figure 2.

[0019] Figure 3 is simply a variation of Figure 2 using 1 filter 64 and one cooler 30.
Using this layout requires equipment shutdown for servicing. The other Figure 2
concepts carry over to Figure 3. The Figure 4 design actually shows the four
connections for coolant and lubricant and tandem filters 66 and 68. In this designa

filter change can be made on the fly but servicing the cooler 70 will require the

equipment to be shut down.

[0020] Figure 5 shows the variation of Figure 2 mounted on a support plate 72 that is
secured to the sump 54 on sloping panel 74 with a generally flat bottom 73 that



[0020] Figure 5 shows the variation of Figure 2 mounted on a support plate 72 that is secured to the
sump 54 on sloping panel 74 with a generally flat bottom 73 that defines its footprint. A support
member 76 WA plate 72 into sump 54 to support submersible purRE BRSHAVH296mp 52
inside sump 54 saves space as does the sloping panel 74 that makes room for the equipment
described in Figure 2. Because of the sloping panel 74 the equipment such as coolers 75 and 77 or
filters 79 and 81 do not overhang the footprint 73. Additionally, inlet piping to the pump 52 is eliminated
and the entire assembly is easY to service as it all comes out in one piece after the connections, three
of the four are shown. [0021} Turing to Figure 6, this figure illustrates some of the internal passages 90
of an exemplary block 20. As illustrated, the filters 22 (see Figure 2) can be secured to the filter

receiving portiBHss 1&F e Bk ASURREH PYimbf/hErsnds iinBLlat fkints R4l passages
90 of the blogkibrT fulankisittenaspds Revitpipungisiaiizedtaasepiysaiéhepaol ueilsus the need
for unwieldy piping assemblies, Indeed, with the primary plumbing network of the assembly defined by
the internal p%’sgs%%%lsn%é) ao'ﬁﬁ?bﬁ%%i%%ér g%gﬁrrna’gré%égmeggd}esﬁ%%% lgr:%%‘e]fﬁ ¢ed when
damaged. M&rewuwsr, ebthpsiopite, sacH 24 the apajenait ¢sek Hgowdy, ThandeTondiieat st one
Dlock 20 anc SO hBrONAIMNO e ISR AP ORIAIAP AR, el hgoa yled In the

art can see that the present invention allows for space to be saved whe ckaging components

particularly wHERRS¢RthamthRsoembrfsRRiNG 8 985y VorirE e B dbtld SUPsEPN FiR AMRBIRFRquipment
is illustrated, e fystemscaanshanelitdrens larmriitatsoncept illustrated. Using the block and
hooking up the equipment as described not only saves space but reduces the number of connections
and facilitate $0@3Hl ‘Essam biyFogthe 6 kiisrfigedidlddivatho skn of tiie datsron kg @ard®otions. Again,
the block co i ' ited t es.of. ' re-remotely assemhled from
%?Q{éﬁlBg%fBiﬁﬂié shitegs %1&&3151%8, the fﬁ%%f%%?#‘éé'ﬁﬁég éj DRIRY AR3e0ARIS

where the unit is ultimately operated. W e certain embodiment omnpass a lubrication assembly

for a multi-stafe Elerfesging mpridenS2 afdhe blarkaanvhichmeiit Hispfdtarad wiltthe block concept

can be adaptgsl.fnedubricatiansyatpRsaasaib e treas i otingute aiRMRGAINgRNdmachanical
requiring Iubrica‘g%%%l?tgma%’z’l , the block can be integral 1o a process equipment skid delivered to a

remote locatiBi? & el uLaeu shr et £96 Wardsidy aunipg astegBlisthile
minimizing eXtelal, wonidetinis 4oyt ipéublbohowbile aityfifiingstempipisefihedbiptabyebminating
external pipi C ts. Diversion valving hetween redundant.pieces.of equipment
can also be %ﬁ%ﬁ%@%ﬁ%gﬁzg’@%ﬁ With extenc |]ng§'bﬂgﬁe oS W glrléaj é‘%&:‘r%ﬁgn“é% "an be used
to turn inlet afiMAged: thlemopfscecmpeipthatichBidhaliepitny &2 (eetuRitameiRlocserbice. In Some

cases this cap ke ANe iR WARIEaIHRIQR A SINGISHANHS IO Mﬁé%mg&ﬁéﬂtg%@dam from

one cooler to another. Also possible is reducing the conversion operations between coolers to a single
handle that cﬁ}?%ﬂé%%c\'/alves on both coolant and process sides of an exchanger in a single motion

preferably 90 . Filters .ar,other paijrs of re nc? nt equipment can be handled in the same
mamer s 40 A e e O B T B SR SRR s can be
used within abglstkedawhsreprekadipsmmmgmnérdsmottinekdly Wbl sedundanheaisimatilssyalve to

change aligneaﬂea%}wmiw%q%ﬁé&ﬁgﬂggia%ﬁﬁwP&pﬁmg@%ﬁh@ﬁtqériﬂgﬁﬂﬁéﬂ,tBtﬁégUre 5 the

ability to support all the equipment on a single plate 74 allows for ra%i{d installation and assembly or

when mainteP4iERCAR bsBEthEWRtRe modular caneret Abnkattde oHrdadbedrack Adlacement
installed to gabalsygteprhaekifpacivics. ddiusbepatsary aodnaeespiingdeaiyins Aimssg a block,

the further mogdularization of the.c onents.on a comman base. 72 facilitates original asgsembly or
subsequent r%g?ﬁ%%egé?gs[%g%?ﬁ?{g&eﬁ & B%—:-dtﬁsr%ﬁrélr% r%?gc}}}ﬁggfﬂénatﬁ ahagz%%‘ﬁwo}&’o% concept is
that process qu'iﬂhehvééjmyh@mgﬁm-"ﬁ@ﬂy&oﬁﬂ%ktt@mﬂt@@aﬁoutﬂﬂwﬁiﬁedtty means that
the equipmenbisceceivedqunie hlngl tarsariog RIAIORRAR B, RIRID G ReaHRA@ithout the

need to install intermediate piping or fittings. The process equipment is abutted or spun on and at most
fasteners are”BEEIGS SBAIE e aitriB GatRedimpRt saeRrBRpi S Wersationassedl X @nRe number of

connections il astglcadt Ye b anthesyeiumss osruRiadt éharaaiuisiRataematiaes the block
and the proc%?c?cﬁ%%il?cr:ggp Ee?r? QQ %ﬁtaepd[etg 1%1‘ lubricaﬁon systems for other typés of rotating,
reciprocating and mechanical requiring lubrication. Alternatively, the block can be
integral to a process equipment skid delivered to a remote location and can allow a

variety of process equipment to be compactly packaged while minimizing external



[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. [0028PR4&INIBEIabove description is illustrative of exemplary emb86REY)744d2f3any
modifications may be made by those skilled in the art without departing from the invention whose
scope is to be determined from the literal and equivalent scope of the claims below. CLAIMS 1A
system comprising: a lubrication module, comprising: a block;

connections to the block while simplifying the piping if not totally eliminating
external piping between the components. Diversion valving betweén redundant
pieces of equipment can also be configured internally to the block with extending
handles where each handle can be used to turn inlet and outlet to one piece of
equipment while aligning its redundant into service. In some cases this can be done
with a 90 degree turn on a single handle to isolate lubricant or coolant from one
cooler to another. Also pﬁssible is reducing the conversion operations between
coolers to a single handle that can operate valves on both coolant and process sides
of an exchanger in a single motion preferably 90 degrees. Filters or other pairs of
redundant equipment can be handled in the same manner. As an alternative way to
switch between redundant pieces of equipment shuttle valves can be used within a
block. An integrated piston can be mounted to the block to move a shuttle 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 a common 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 directly
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.



an internal passage extending through the block; a first filter interface on the block, wherein
the first filter interface is configured to connect a first filter to the internal passage and directly to the
block; wOoE0eHSker interface on the block, wherein the first cooler iR€HAERG8789HIFured to
connect a first cooler to the internal passage and directly to the block; and a sump interface on
the block, wherein the sump interface is configured to connect a sump to the internal passage and
directly to the block; and the sump having a sloping wall and a base, wherein the sloping wall is
coupled to the sump interface of the lubrication module, and the sloping wall is configured to support
the lubrication module, the first filter, and the first cooler without extending beyond a footprint of the
base. 2. The system of claim 1, wherein the lubrication module is coupled to an exterior surface of the
sloping wall RA3RIeAgairsbeahaverdaecsntinn i8ithnbratjeecol SfURIArY oPegiBRRY S| ¥i¥mp disposed
inside of the GhAPRRIIELAAHY ARy DTHERVSIARLSE SR ahE IBin B U ISR RIS tO an

interior surface of the sloping wall opposite from the Jubrication deuI?. -
the invention whose scope is to be determined from the literal and equivalent scope

of the claims below.



5. The system of claim 1, comprising a second filter interface on the block, wherein the second filter
interface is configured to connect a second filter to the internal passage and directly to the block. 6. The
system of claim 5, wherein the first filter interface is disposed on a first wall, the second filter interface is
disposed on a second wall, and the first and second walls are nonparallel relative to one another. 7. The
system of claim 1, comprising a second cooler interface on the block, wherein the second cooler interface
is configured to connect a second cooler to the internal passage and directly to the block. 8. The system
of claim 7, wherkiMhe first cooler interface is disposed on a first wall, the second cooler interface is
disposed on a second wall, and the first and second walls are nonparallel relative to one another. 9. The
system of claim 1, comprising the first filter and the first cooler. 10. A system comprising: a lubrication
sump, complising: A system comprising:

a lubrication module, comprising:
a block;
an internal passage extending through the block;
a first filter interface on the block, wherein the first filter interface is
configured to connect a first filter to the internal passage and directly to the block;
a first cooler interface on the block, wherein the first cooler interface
is configured to connect a first cooler to the internal passage and directly to the
block; and
a sump interface on the block, wherein the sump interface is
configured to connect a sump to the internal passage and directly to the block;
and
the sump having a sloping wall and a base, wherein the sloping wall is
coupled to the sump interface of the lubrication module, and the sloping wall is
configured to support the lubrication module, the first filter, and the first cooler

without extending beyond a footprint of the base.

2. The system of claim 1, wherein the lubrication module is coupled to an

exterior surface of the sloping wall outside of a chamber of the sump.

3. The system of claim 2, comprising a pump disposed inside of the chamber
of the sump.
4. The system of claim 3, wherein the pump is coupled to an interior surface

of the sloping wall opposite from the lubrication module.



an enclosure disposed about a chamber, wherein the enclosure comprises a base and a sloping wall, the
base has a footprint, the sloping wall is disposed above the base, the sloping wall comprises a pump
interface along an interior surface and a lubrication module interface along an exterior surface, and the
lubrication module interface is configured to support a lubrication module without extending beyond the

footprint of tise baSEr-hélsy'EE@ﬁ)tﬁt%'lﬁiﬁf @L'?EBn'h@ri%ﬂf@Pé@@@cﬁlﬁtﬁﬂér%%}'%éodhetlﬁ@fBIé)Bkt,erface
inside the chamber. 12. The system of claim 10, comprising the lubrication module, cou[%:d to the

lubrication mMYRETE ThiBRReCoNEitiehariaradr. CPRMMIHLE RerRHIRF: M SELQNALIERT tRtfbrication

module comprisgsad JustEterdni daeetBn® areprd filter interface, the first filter interface is configured
to support a first filter in a first orientation along the sloping wall, and the second filter interface is

configured to support a second filter in a second orientation nonparallel to the sloping wall. 14. The

system of clgm 12 Tnbespitdhe didiantion meruiacenepfisssidr sheagipreintedrgpaad arsecond cooler
interface, the first cooler interface is configured to support a first cooler in a first orientation_along the

sloping wall, G0 WA sH¥ 76 COte IR PIEL AR IRAIGISRAP RS L bt e QBEWE Lodit 18 Blond
orientation ngR@a@diehtiagssiaeing Mdlkalld.rAlsisterd arrempiting:. a lubrication module, comprising:

7. The system of claim 1, comprising a second cooler interface on the block,
wherein the second cooler interface is configured to connect a second cooler to

the internal passage and directly to the block.

8. The system of claim 7, wherein the first cooler interface is disposed on a
first wall, the second cooler interface is disposed on a second wall, and the first

and second walls are nonparallel relative to one another.
9. The system of claim 1, comprising the first filter and the first cooler.

10. A system comprising:
a lubrication sump, comprising:

an enclosure disposed about a chamber, wherein the enclosure
comprises a base and a sloping wall, the base has a footprint, the sloping wall is
disposed above the base, the sloping wall comprises a pump interface along an
interior surface and a lubrication module interface along an exterior surface, and
the lubrication module interface is configured to support a lubrication module
without extending beyond the footprint of the base.

11. The system of claim 10, comprising a pump coupled to the pump interface

inside the chamber.



a block; an internal passage extending through the block; a first filter coupled directly to the block
in communication with the internal passage; and a first cooler coupled directly to the block in
communication with the internal passage, wherein the first cooler comprises a plurality of boss members
disposed in a plurality of mating recesses in the block; and a sump coupled directly to the block in

communicatipn withrHee dpteenaldtagaatel oVheRiprisia g WhePlsoneaiisniiedubrcabaplawedyimalong a
sloping wall without overhanging the lubrication module outside of a footprint of the sump. 16. The

system of clAREatAm MR IHRTARe CLtEisls1BE BREREL a first side of the block, the first cooler is

coupled directly to a second side of the block, and the sump is coupled directly to a third side of the block.

13. The system of claim 12, wherein the lubrication module comprises a first
filter interface and a second filter interface, the first filter interface is configured to
support a first filter in a first orientation along the sloping wall, and the second
filter interface is configured to support a second filter in a second orientation

nonparallel to the sloping wall.

14.  The system of claim 12, wherein the lubrication module comprises a first
cooler interface and a second cooler interface, the first cooler interface is
configured to support a first cooler in a first orientation along the sloping wall, and
the second cooler interface is configured to support a second cooler in a second

orientation nonparallel to the sloping wall.

15. A system, comprising:
a lubrication module, comprising:
a block;
an internal passage extending through the block;
a first filter coupled directly to the block in communication with the
internal passage; and
a first cooler coupled directly to the block in communication with the
internal passage, wherein the first cooler comprises a plurality of boss members
disposed in a plurality of mating recesses in the block; and
a sump coupled directly to the block in communication with the internal
passage, wherein the sump supports the lubrication module along a sloping wall

without overhanging the lubrication module outside of a footprint of the sump.
16. The system of claim 15, wherein the first filter is coupled directly to a first

side of the block, the first cooler is coupled directly to a second side of the block,

and the sump is coupled directly to a third side of the block.
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