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invention is conpressors packaged with | ubrication
systens that typically include a |ubricant reservoir,
circul ation equi prrent, cooling equipnent, filtration
equi prent and associ ated controls, for exanple. [0002]
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drive system and associ ated gearbox to drive the
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arise not only during transport bu ause
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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. Thig 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
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m egrated 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

[8006] 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;
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for receivin various conponents, in accordance with
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DESCRI PTI ON [0013] Turning to Figure 2, this figure

[0P13)s Trrgingstoghi suseedypihis f}grwoakstmestamaaxemarymm 20 that has
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a?% gw%‘lf@ci %ﬁcﬁ%ﬁ?%ggg a%feOEi?%ouanrteed t%l tLe%EocX( with 2 gag(et ?not
shown) that can be on thc 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 50 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. Figure 3 shows
how they can be connected quickly. Here a cooler 30 has four extendin g 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
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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 servicin g. 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 desi gna
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
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[0022] Those skilled in the art can see that the present invention allows for space to
be saved when packaging components particularly when redunc}ant equipment is
called for. While a lubrication system for rotating equipment is illustrated, other
systems can benefit from the modular concept illustrated. Using the block and
hooking up the equipment as described not only saves space but reduces the number
of connections and facilitates rapid assembly of the skid in the field for hookup of
process or utility connections. Again, the block concept is particularly suited to
packages of equipment that are remotely assembled from where the unit is ultimately
operated, While the certain embodiment encompass a lubrication assembly for a
multi-stage centrifugal compressor, those skilled in the art will appreciate that the
biock concept can be adapted for Iubricétion 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
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side sunp 54 saves space as does the

sl opi ng panel 74 that makes room for the equi pnent
described in Figure 2. Because of the sl oping pane

74 the equi pnent such as coolers 75 and 77 or filters
79 and 81 do not overhang the footprint 73.
Additionally, inlet piping to the punp 52 is
elimnated and the entire assenbly is easy to service
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original assembly or subsequent maintenance,
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[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.



packages of equipnment that are renotely assenbled from
where the unit is ultimately operated, Wile the

j odi nent enconpass a |l ubrication ass
vﬁgéagh&wﬁr?i-stage centrifugal conpressor, thogngXmmwmmmm
skilled in the art will appreciate that the block
concept can be adapted for lubrication systens for
ot her types of rotating, reciprocating and nechanica
requiring lubrication. Alternatively, the bl ock can be
integral to a process equi pnent skid delivered to a
renote | ocation and can allow a variety of process
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B R ALOTS T ST Sk e RSO B erig Ehent depiriige fom
fhé ifntibA bdldsy sedpets fabé BgerrRnbE Fdal thei 1Rty aRetywedlent scope
t c opents. Diversion valving between redundant
ﬂﬂgﬁéggg? g9%:-prent can al so be configured internally
to the block with extending handles where each handl e
can be used to turn inlet and outlet to one piece of
equi pnent while aligning its redundant into service.
In sone cases this can be done wth a 90 degree turn
on a single handle to isolate |ubricant or cool ant
fromone cooler to another. Al so possible is reducing
t he conversion operations between coolers to a single
handl e that can operate val ves on both cool ant and
process sides of an exchanger in a single notion
preferably 90 degrees. Filters or other pairs of
redundant equi prent can be handled in the sane manner.
As an alternative way to sw tch between redundant
pi eces of equi pnment shuttle valves can be used within
a block. An integrated piston can be nounted to the
bl ock to nove a shuttle valve to change alignnent
bet ween pi eces of redundant equi pnent. [0023]
Referring again to Figure 5, the ability to support
all the equipnent on a single plate 74 allows for
rapid installation and assenbly or when nmai ntenance is
needed the entire nodule can be rapidly disconnected
and a replacenent installed to



get a system back in service. Thus, apart fromthe
space saving features of using a block, the further
nodul ari zati on of the conponents on a conmon base 72
facilitates original assenbly or subsequent

mai nt enance. [0024] It should be further noted that

t he advantage of the block concept is that process
equi pnent can be nmounted "directly” to it. In this
context, nounting directly nmneans that the equi pnent
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of the clains below. 7 A modul ar
foaipiintcat i on system for rotating or reciprocating

equi pnrent, conprising: a sunp having an openi ng

t ; t er. | Qpeni . .
45 b 3PPl BT EA B Bl anBle® ¢BBARIHALRA obiect having
ahidxtaril isarfaes|atdppeedtio sealingly directly accept at least one of said
circulation, cooling and filtration equipment said object formed having passages
therein, with at least some extending to said exterior surface, for fluid

communication to said equipment.

5. The apparatus of claim 4, wherein: all said circulation, cooling and filtration

equipment is directly connected to said object.

6. The apparatus of claim 18, wherein: at least one of said circulation, cooling
and filtration equipment has a redundant counterpart and said passages
comprising at least one valve to allow changeover between redundant equipment

connected to said passages.
7. The apparatus of claim 8, comprising:

said at least one valve comprising a plurality of valves in said passages that are

operable from said exterior surface to isolate passages leading into and out of



thereon. 2. The systemof claim1l, wherein: said
circulation equipnent is nounted to said base within
said sunp. 3. The apparatus of claim1, wherein: said
sunp conprises a generally flat bottomdefining its
footprint and said opening is disposed on a sloping
wal |l such that said circulation cooling and
filtration equi pmrent does not overhang said

footprjint. 4. The apparatus of clainml, conprising
ORIk s REHaaH AOugEIPar BB} EENhAVS REN ARG Esreasages for
A REGURARPLRANEPoS@ALINA, Y direct!ly accept al Ieast
one of said <circulatio cooling and filtration

equi pnent sai d obj ect forned havi ng passages therein,
Bwil'hé agpatabasof daime 7 ewheredi:rsaid valeed coreptisr toe 0580 bal er plug
for fluid,  co nication to said equi pnent. 5. The
Vﬁ@ﬁaﬂrﬁt%t%ﬁ E?T%l m 4, wherein: all said circulation,
cooling and filtration equipnent is directly
connected to said object. 6. The apparatus of claim
18, wherein: at |east one of said circulation, cooling
and filtration equi prent has a redundant counterpart
and sai d passages conprising at |east one valve to

al | ow changeover between redundant equi pnent

connected to said passages. 7. The apparatus of claim
6, conprising: said at |east one valve conprising a
plurality of valves in said passages that are

operable fromsaid exterior surface to isolate
passages | eading into and out of 8 one of said
redundant counterpart equi pnent and openi ng ot her
passages for inlet and outlet to another counterpart.
8. The apparatus of claim?7, wherein: said valves
conprise one of 90 ball or plug



valve or a shuttle valve. 9 9. An apparatus for
assenbl i ng equi pnent in a nodule, conprising: a three
di mensi onal solid object having an exterior surface
adapted to sealingly directly accept a plurality of
equi pnent, said object formed havi ng passages therein,
wWth at |east sone extending to said exterior
surface, for fluid conmunication to said equipnent.

10. The apparatus of claim9, wherein: said passages
96on’pﬁ”saéjpé*fatp%&taséﬁ@b“%leﬁé'p”lelm 'ﬁrﬁéﬂ%ﬁ%r%mﬁ igh39: a three

d%éﬁéﬂ)@al S e@t hé\ﬂhg aR @R suFdES Qegﬁgkﬁo @Qéﬁﬁ@?‘ dFchtEy

accept ment and sal d at ast one
acoeqﬁra gteah&y q»ﬂ Wmem ehid akibatdernaepadiieg oassmsathemy with

o8 Rebeor o R Bloc e f PP Ehe ffh, Pl fiullcetiop o saia

efbpreppar atus of claim1l, wherein: said plurality of
vaI ves are operable by at |east one actuator nounted
said exterior surface of said object. 13. The

1Qpiia@ abnarayss of daim Iovhepely spig p@sagéagpmﬁée eblpashpne
ice is nounted in said passages with the ability

to selectively divert flow therein. 14. The apparatus

of claim9, wherein: said block is connected to a

1M ubhé apparatisuoiclaind? C\mh@rreiirs &aichdxtegarsiuriaces Iimbuieh;niaﬂlto

I di t t 15. . Th t
aEP TP T BPLIPRIENL a7d S bRidersh rhevale AP Laes & Turalty of
vhRasapaisielof Rolstmatorld éﬂeﬁﬂe&ﬂtﬂ@ﬁ&éd’uﬁﬂ@hﬁb@dmﬁd@@ﬂ gh@ put
16. The apparatus of claim 15, wherein: said block

af‘gmeﬁ&ﬂ%ﬁfém"%l&%ﬁioﬁﬁ%'mrﬁ?fd Ne88%T 0 cont r ol
tenperature of circulating lubricant by diversion of

1§aTHe %?g‘l’"%ﬁ S (SHHEQH'Q?%W\A%eW%ﬁMEEa dﬂﬁc};fg}cal:b%s rter?yé?able by at

par a clal eréin: sai
i&astrpne sekiabwmewtted s said exterior surface of said object.

13. The apparatus of claim 12, wherein: at least one control device is mounted in

said passages with the ability to selectively divert flow therein.

14. The apparatus of claim 9, wherein: said block is connected to a lubricant

sump and comprises at least one lubricant cooler directly mounted thereto.
15. The apparatus of claim 14, wherein:
said block further comprises at least one lubricant filter directly mounted thereto.

16. The apparatus of claim 15, wherein: said block further comprises a thermal
block to control temperature of circulating lubricant by diversion of said cooler

through said passages therein.

17. The apparatus of claim 16, wherein: said block further comprises connections

for coolant and lubricant and valves operated from said exterior surface; said at
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for coolant and | ubricant and val ves operated from
said exterior surface; said at 10 |east one cool er
conprises a plurality of redundant cool ers and said
val ves place different redundant coolers in flow
conmuni cation with said passages. 18. The apparatus of
claim 17, wherein: said at | east one filter conprises
a plurality of redundant filters and said val ves

| ace different redundant filters in flow _
! Ricealer GAMRriEes §£?lbfab%(s°§ a%@sn.dam?oq“ﬁ@ AppaR g egplace
dffREM redunddifcBbRrs ARy BbRSK Uit Uiieshil 9a§s£§>ése
that is secured to sald sunp, said base supporting at
| east one punp thereon. 20. The apparatus of claim 19,

18hEheappashisiofuiam 11, wdnesr sald @ lemst omelfitee domposesia
oRBRES bt 28 330 B0 B e RS S Wb hers i

fisa cbnarORichash witdearr gddspgbbat bottom defining a
footprint and a sloping wall to accept said base such

that said cooler does not overhang said footprint.

192 Thenappaiatus of diaim ¢4t woerely seishhloelolepnpuitag 10 8 hasedhat is
. | . SO |
SPRLe0n SaPl i, 9 Buge BAISTAAS ARSI BBIAERER. Y

to the central block and in fluid communication with
20hehabppaatis oingaiof 19 hehempimirsald pympls passagide aadnainted

| east one copler assenbly djrect| fed.to the
te, 5 SRAOHIP S e a9 B GPLREFRAMIR S84 AUEP- | east
one of the plurality of passages. 11

21. The apparatus of claim 19, wherein: said sump has a generally flat bottom

defining a footprint and a sloping wall to accept said base such that said cooler
does not overhang said footprint.

22. A modular lubrication system, comprising: a block having a plurality of
passages extending internally therethrough; at least one oil filter directly mounted
to the central block 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 and in fluid communication with at least one of the plurality of

passages.
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