WO 2009/ 100914PCT/ EP2009/ 001011 1 Arrangenent system The present invention
relates to an arrangenent systemfor a plurality of electrical/electronic
conponents, particularly of a voltage converter device of a power supply
system for | il /natural gas production, conprisi one
suppor t ne%gégm%ﬁ%?Lﬁs provided on at , east one side wﬂ%ﬁ%gqgﬁggéﬂhded
accommodating recess, a circuit carrier which is arranged in the
accomodating recess and electrically connected to the conmponents, and a
hol di ng menber fixing the circuit carrier and/or the conponents in the
accomodati ng recess, wherein an insulating material is arranged at |east
in part between circuit carrier and/ or conponents and the carrier nenber. A
correspondi ng power supply systemis described in W 2003/026115 or WO
2003/ 026111. A correspondi ng vol tage converter device is connected at the
input side to a dc vol tage sour derangensint shsteaut put side it outputs a
converted dc voltage to at | east one electrical consuner via a cable
connection. The correspondi ng converter device conprises a plurality of dc
vol t age qpe\predepk inveniwrﬁelatéﬁtowmrgaﬁieni@smm@tmamy ofhe input side in
series wwth the dc voltage source and at_the output side in Parallel W th
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el ectri cagl iRt BaR6E WRBH %or i @PW%@C\%&%H\O@&E@ {2288 andEectribAgFET, or the

| i ke, which are needed enenting such converter nodules in
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circuit deastingart bataperceiropdicarmes ahdlodtergpenantreand hepagiermembeari xes WO
2009/ 100914PCT/ EP2009/ 001011 2 conponents and/or circuit carriers in the

accommodating recess. To prevent electrical breakdown between circuit
carrier ancbrEsponding powsr supplyslysten is dabéridleddn VERRE0YOEHHITONMWO an
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out put from the support nmenber, to the anbient seawafer.
P device a dc vo tgge amourrl%g to a few k?/ is each time conver{e% into a few 1000 V by

each of the converter modules.

A corresponding arrangement system is suggested for arranging corresponding
electrical or electronic components, such as diodes, IGBT, MOSFET, or the like, which
are needed for implementing such converier modules in combination with a circuit. In a
support member of such an arrangement system, the corresponding components and an
associated circuit carrier are arranged in an accommodating recess. For fixing the

components and the circuit carrier, respectively, a holding member is used that fixes



Since the support nenber is substantially grounded in this way, an adequate
el ectrical insulation of the correspondi ng conponents and optionally al so
of the circuit carrier in relation to the support nmenber together with an
adequately high heat conduction is the object of the present invention.

Fur t her nor gyo 2dosricdeishe obj ect of the present inventi onPrCoEpzioYide1an
arrangenent system for conponents that is nmechanically stable and

si mul taneously pernits an adequately g8od el ectrical insulation of the
conponents together with an adequate heat transfer to the outside relative

to the arrangenent stem, These obj ect - i 1 ures of
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the corr conponents, see the above-nentioned international
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insulation of the corresponding components and optionally also of the circuit carrier in

relation to the support member together with an adequately high heat conduction is the

object of the present invention.

Furthermore, it is the object of the present invention to provide an arrangement system
for components that is mechanically stable and sirultaneously permits an adequately
good elecirical insulation of the components together with an adequate heat transfer to

the outside relative to the arrangement system.
These objects are achieved with the features of claim 1.

To be able to accommodate an adequate number of components in the arrangement
system, the support member can comprise, at both sides, accommodating recesses
arranged in the upper and lower side. Each of said accommodating recesses has then

arranged therein in a corresponding manner a circuit carrier with associated components



To protect the arrangenent systemparticularly in the area of the
conponents and the circuit carrier against penetration by the external
envi ronnment, the acconmodating recess can be closed in a fluid-tight
manner odinment of a circuit carder is a b

COFFESpOﬂdIHHPy prgﬁted on circuit. In such a board orqﬁ%ﬂgﬁ%%gmggponding
circuit carder the conponents are prefgrably arranged thereon and/or at

| east electrically connected thereto. Said electrical connection is
established via electrical |lines soldered to connection points of a

pri nt ed- as wailas i Holding\DeR(@s/ draCim=1edizaPoadon prederably oOhe copibosantsds an

casti ng ArearPared &y bR PR iR SR b RE R ST S uont 1y

circuit carder and/or conponents is/are arranged and said nenbers are then
fixed by _the holdin nber. The castin terial wll normally cure,
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attention nust be paid that said material should be relatively thick to
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same time to erm heat transfer. osat|syt ese contrary
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degassed, corre e al so needed for maintaining an
adequatednedhmatmaputstorsea\gatlar mf@s@%h@xlﬂfahﬂﬁﬁébo%senbl y of the arrangement
system Attention must also be paid in the case of the casting material
that said material nust be renoved in case of damage with the hel p of
correspo rlrdbm‘rgonnmtymﬁnhi tha birquiarcenfgsationhifdhe airangentant sysiemetheysuppeid to t he

destruction of .t C i ch a
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casting mb@nmhahd@h‘ebasnnwmmlmmu@r onTirgestapad cireditzarndrg ahd haldingat i on and a
good heat transfer at .the sama time, it is also conceivable to use an

el ectri Cénqrvbef & H’(einrpgf as the insulating material. An exanple of

such a sheet is a ceranic sheet. As a ruIe sai d sheet exhibits a

dielectric strength even higher on i i rial and
S0 s hiarterll srpiganen S Sam T 3R brih Pk KRR PSS e
COr I es pPORGLNtcdtfidragamstpaaitatibmBy thatexternal environment, the accommodating

recess can be closed in a fluid-tight manner.

A simple embodiment of a circuit carrier is a board with a correspondingly printed-on

circuit.

In such a board or in a corresponding circuit carrier the components are preferably
arranged thereon and/or at least eiectrically connected thereto. Said electrical connection
is established via electrical lines soldered to connection points of a printed-on circuit.



WO 2009/ 100914PCT/ EP2009/ 001011 5 thi ckness of about one mmw thstand a

br eakdown voltage of 10 or nore kV and sinmul taneously have a heat transfer
coefficient of nore than 5 Wm K. These represent even nore advant ageous
val ues in conparison with the above-nentioned casting conpound. When the
arrangenmenwaosysy/ma9ius gi ven a circul ar shape with a coPCEEPWAHIMGHY
circular or ring-shaped accommobdati ng recess of the support nenber, the
sheet may be configured as a corresponding ring sheet that is inserted into
the acconmodating recess. As a rule, an arrangenent of the sheet at |east
in part hetwe ndersi e of t

n and/o und f each
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subst ant iaaHajsocdhn Sxatien of H@e@or{%P@M%@ Fempbersrejative (heSuUPROR MEMk&iosen to be
so great that the electric strength for the nornally arising voltage val ues
Is given for each conponent. To permt a correspondi ng heat transfer
coeffici érnasniog rmeteriat lseged. NPt f%ﬂ!léwl]@bedﬂﬂeﬁé!ﬁarogéh% igkagss, showHa support

menber, gﬁe?ﬁbgﬁng%eaﬁc %fl?ée@ﬁqm%le?a n? eter a?ﬂﬁ’“ﬂ/ @P tgfh%\ﬂﬁvhﬁﬁhet ransfer

coeff|C| en arrange renova e sheet, the
latter nmegn .ﬁmmmmxymmm slybws angeatrttamstelneodﬁcienmbalas nergnatig geaader To

nsure an_ ad ectric strength particularly also in the area of a
correspoﬁ'&q @ql@{&? edge of each accommpdati ng recess, the sheet nmay be

arranged in the accommodating recess particularly up to the recess edge. It
can ext eWtrE Q&?crh a casrpng material attention must be paid that said material should be relatively

thick to achieve a high dielectric strength and it should be relatively thin at the same time

to permit a high heat transfer. To satisfy these contrary demands, a corresponding

compromise must be found for the thickness of the casting material. At the same time,

the casting material must normally be degassed, and corresponding curing times are

also needed for maintaining an adequate mechanical strength before the further

assembly of the arrangement system.

Attention must also be paid in the case of the casting material that said material must be
removed in case of damage with the help of corresponding mechanical processes, which
will then normally lead to the destruction of the components and possibly of the circuit
carrier. Such a case of damage is e.g. an electrical breakdown or a crack in the cured

casting material.

While maintaining an adequate electrical insuiation and a good heat transfer at the same
time, it is also conceivable to use an electrically insulating sheet as the insulating
material. An example of such a sheet is a ceramic sheet. As a rule, said sheet exhibits a
dielectric strength even higher in comparison with the casting material and also a higher
heat transfer coefficient. For instance, there are corresponding ceramic sheets that at a



WO 2009/ 100914PCT/ EP2009/ 001011 6 radially inwards as a sheet ring, with
t he correspondi ng conponents being preferably arranged in the sheet ring.
It has already been pointed out that with a correspondi ng use of the

arrangerrentw3¥‘§,gﬁ'{5hﬁccor ding to the invention the SUpquctr/ﬂﬁdBQdﬁ {)13 in
o]

di rect contac seawater with its outer surface. To consi ly reduce
or elimnate corrosion in this connectgon, the support nenber can be nade
froma particularly seawater-resistant nmaterial, such as bronze or the

| i ke. To enable the holding nmenber to fix conPonents and, if necessary,
circuit tackniess ef dhoubore mp withaignd a heeakdown weltageabdP ofrmPereky andr essi ng
menber con cted I ng.
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of the cevsespanddvastageohevsiuby it dvengankah with therdieveimgerdiooetipastisbed, t he

hol di ng nenbengpeing particularly adapted to press the conponents onto the
i nsul ati AEMABYErial and particularly onto the surface of the corresponding
sheet. As a rule, pressure nust onIy be exerted in the area of the sheet,
so that a ring-shaped holdin S nor

ext ends &VRgNt ﬁaf"ﬁég%ff‘%@ ﬁyﬁt%‘ﬁéwef‘ﬁec‘@H@ﬁh%ﬂg ‘k//'f céjrﬁeesgp%ipglg D¢ g‘;ﬂl vely, is
al so arrgp -sha%éacﬁc@brﬁ%dﬁi%ﬂﬁ?i‘ecb%f thé s\@p@rhnbmbsr thecsiigeespgbei ng

dielectric strength ma ?.(ﬂ a fiber tr@gg
parti cul aenfigussd @ﬁa@@@rrwnqadwsmﬁheetaha@% ingert @Fﬂaﬁh&a%ﬁ"&@["f’é ngregess.”
phenol - f or mal dehyde resin and, as a fiber conposite with paper, it is also

call ed hard paper. To be able to fasten the holdin a_.sinple and
appr opr i ASe iy ap GrreRgeraeptsthe ?@%é‘r[ea%tﬁbl?%!'tp%“”ﬁﬁg Ugg%féidsuqfﬂl%ﬁ"i% t a

pluralit r§iad riRhehtsriciinage bhiehRbahnodamithetsdsdst he
suppor t ﬁg%g%ﬁ&l@yﬁq Ctﬁ; Pf al ong pg,r circunference of the hol di n% nmenber .
enough. In the area of the components maximum voltage values are observed, s0 that
an arrangement of the sheet is only possible between underside of each component and

surface of the accommodating recess.

In principle it is possible to give the sheet a varying thickness in conformity with the
arising voltage values. For the sake of simplification, however, the sheet has a
substantially constant sheet thickness. This thickness is then chosen to be so great that
the electric strength for the normally arising voltage values is given for each component.
To permit a corresponding heat transfer coefficient for the sheet for an adequate
discharge of heat to the support member, the sheet may be formed of a material showing

a high heat transfer coefficient.

For a simplified arrangement and removal of the sheet, the latier may be inserted without

gluing into the accommodating recess.

To ensure an adequate electric strength particularly also in the area of a corresponding
recess edge of each accommodating recess, the sheet may be arranged in the
accommodating recess particularly up to the recess edge. It can extend therefrom



WO 2009/ 100914PCT/ EP2009/ 001011 7 It has al ready been pointed out that an
arrangenent of the corresponding insulating material also in the form of
the sheet or the ring sheet, respectively, in the area of the conponents
may possi bly be regarded as adequate. However, there is also the

possi bi | i t waeed/10041@ | nsul ati ng material or the foil alPSEERXNOEIMISI1bet ween
circuit carrier and correspondi ng surface of the accomodating recess. To
be able to exert pressure, if necessar®, by means of the hol ding and/or
pressi ng nenber directly on a correspondi ng conmponent and to provi de enough

f I ne. t] ' time,
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with a physasdddis tef shaeessg.sur f aces and/ or accommodati ng recesses. The
pressing surfaces nay be provided in conformty with the arrangenent of the
conponents and press from above onto an upper side of the conponents when
the hol diings ARERKIbdeh gorteebedhiywitiaasrespondieg asmoidhearangerenisyslem As a

rule, the pressing surfaces are here small.er than j surface
of & compemss -DpuNaNieh e SRRoR Creg I Ct e Rel BN SERRRG It &
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circuit carrirer. To ensure in this connection that .the hotl dllngﬁrﬁe%gjer is
82 el’y du

assi gned suppartisewBameANRR Hage FomPatiewain seaplarLpsigant a2 ring
assenbl y PcIanQJ? f¥ik@ngenent system t he hol di ng menber nmay conprise at

| east ong |nser{| on opening for an orienting neans for orienting a
conponent. Prior to the assenbly of the arrangenent system said orienting

means fiyes, Lhg GOREARBORINDG 1§ ARBAREBerieb, iftRcba @bl cmgseaber,

t her eby g a correspondi ng assignment particularly of pressing
surface amplawvagthetaldinggnenbesnay be s PERISINGANEMPEFPNPAERE YHPSIFURPOTM A si npl e
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onto the insulating material and particularly onto the surface of the corresponding sheet.

As a rule, pressure must only be exerted in the area of the sheet, so that a ring-shaped
holding member is normally enough. Said member extends e.g. in the area in which the

sheet or ring sheet, respectively, is also arranged.

A holding member that also exhibits a corresponding dielectric strength may be a holding
member made of a fiber composite, particularly of paper with phenalic plastic. Phenaolic
plastic is a phenol-formaldehyde resin and, as a fiber composite with paper, it is alsa

called hard paper.

To be able to fasten the holding member in a simple and appropriate way to the support
member, there is the possibility that a plurality of screws are arranged for fastening the
holding member to the support member particularly along a circumference of the holding

member.



t herei nbetween, at least in the area of the fastening screw, internediate
rings that are conpressible during the screwon process. It is here for
i nstance possible that such an internediate ring is made of a conpressible

pl astic nmatgs | ch a plastic material is e.g. poly ;ﬁ@@ | ow

har dness. %ﬁd%@blé%)ﬁé to arrange the conponents relati V(Laﬂc‘t%o t gm@%lrlcuit
carrier at a corresponding place and iy a sinple way, the circuit carrier
may conpri se conponent openi ngs and/ or conponent cutouts open towards its
outer edge. The correspondi ng conponents, such as di odes, MOSFETs, or the
| i ke, carlt hdsaaiready beempejpiediont that en apengementsf theucasesponding imsdleting cal
connect i I i i r. n y fo
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associ at edmpohdets snayl gossibly Heeregamad aswdequateeHbweeBrniperesisiatso thes confi gur ed
as a circunferential ring.fixing the circyit carrier at l.east in part along
22 oir cumPareRuy Tt isftna fefiiel Snf itathq eifids Saiyden GElsrrde B of an
i nt er nedicdfrespontihg suifate ef iheketcombriodbtidpredssd.he circuit carrier, is fixed
thereby. In this context the conponents are normally arranged outside the
corresponding circunferential ring, so that said ring is at |east w thout

any conpapasy athd &Néxtdepredsurs SinecebSarf AHONBRSAGTIING hoiaME TMdion pfedisiigi on to the
environnent, a |lid nenber which closes the accommgatl ng recess nmay be
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punct ur e-pro ashron insi'de  an accomodati ng recess oOf a support nenber
i n rel at icomesponding coonedtmpdings hetweeniseg. @ ¢ampdnentanshibe cirewitdasterst acked
t hereabove. This can e.g. be acconplished in that the hol ding nmenber is
configured as a cover nenber covering the accommobdating recess at least in
part. Sufb emsaviathisreodresction thahthededdisg pneobee issassigned &sthecompooents@ndenber s

any. di s 0 PUBRGPa P BE SRy P AR offe aBbel ARG FERT e P ' ©

super i npesRihgrasmbeDtiay cogpriecatdsash bné irsedonropepingdomayi griesting kedns tqupor t
menber. 1t is in this . connect i ossible to cover. .each. of these
e commoa 2P Seabshent Prics ibe GoaRE T Bef iRy sel Ssfeh SnEReN® L' Five,
support pEgHIe fisedihe cdhrasksrding camisdhent rbtve to thadtolding maames teergbpant i ty of
converter nodul es of the vol tgrcl;rg conver‘er evice for con\\//derti ng a vol tage

amount i n&“ﬁ‘&’ir}i’_"’?%‘\’/vefﬁeﬁd]_@g ARSI a&WﬁuH'_ﬁsﬁiagtsH_rfﬁcaf@" 100 Vis

provi ded acksthmbB&ting1e€sss| fespettivelyagrd e cdnipéniest. appl i ed to the arrangenent
systemon the whole and if voltages in the order of 300 V are needed for
the correspondi ng devices, ten voltage converter devices may e.g. be
present iakihbR HehANPRBEBRS, whichii§ BlecFRENY RSRBRIG at RSTHRhe BRBPIEIeSE 2N
converter nodule In each of its accommodating recesses, so that with the

pr evi ous CAEMtG RimMady ffplptastc metesial.of five support menbers of that type are
super posed and st acked.

When the holding member is screwed on relative to the support member, it may be of
further advantage when holding member and support member have arranged



An easy stackability of the correspondi ng conponents can e.g. be
acconplished in that these conponents are stackable by neans of their
recess edges surroundi ng the acconmodati ng recesses. Only the correspondi ng
recess edges of the superposed . support nenbers are thereby stacked up to
t he necesswoyzomaetras of support nenbers w th correspon@CHEPY0Y UL
carriers, accommodating recesses, holding nenbers and conponents. A sinple
shape of a recess edge which enabl es egsy stacking can be seen in the
feature that the support menber in the area of its recess edge has
substantially a cross section WO 2009/100914PCT/ EP2009/001011 10 in the
Form of - HaroiRgWeen 1145a, 1B Erea el 19 GISLEMD ST dmeRBed A gs el 258 o
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support ~ intemeedialsiiog issmpade of arompiegssibie prstic awteniah Jud g Blastisrmatenalis t he
support Wﬁfgumelcﬁ% rdhgést one electrically insulating screwon

openi ng stening to e support nenber particularly by nmeans of a
screw. The electrical insulation of the screw on opening can e.g. be
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corresponding connection points of the circuit carrier via wires and associated solders.

it may be enbugh when the holding member is configured as a circumferential ring fixing
the circuit carrier at least in part along a circumference. Either the circuit carrier is thereby
fixed directly or an intermediate ring, or the like, which holds the circuit carrier, is fixed
thereby. in this context the components are normally arranged outside the corresponding
circumferential ring, so that said ring is at least without any component openings.

To seal the accommodating recess in relation to the environment, a lid member which
closes the accommodating recess may be arranged above circuit carrier and/or holding
member. Said lid member is e.g. connectable in fluid-tight fashion by screwing to the
support member. Other ways of fastening between lid cover and support member are

possible.

A corresponding closing of the accommodating recess is not needed for each support
member if these are stacked in superposed fashion. The superimposed support
members thereby seal at least the accommodating recesses arranged thereinbetween or
only the uppermost or lowermost outwardly open accommodating recess is closed by a
corresponding lid member in a fluid-tight member, With a correspondingly stacked
arrangement of the support members it may also turn out to be advantageous when the



It is also possible to fasten the conponents and optionally also the
circuit carrier separately; for this purpose e.g. the conponents and
optionally the circuit carrier are here fastened particularly detachably to
an internmegj e arranged between hol di ng nmenber i i.ng
mat eri al o%@%@%’wﬂ%‘especti vely. The internedi ate plat %%gghg@%oﬁ“ﬁe fixed
by a correspondi ngly shaped hol di ng nerper or pressing nenber relative to
t he support nenber. Also in this connection a ring-shaped hol di ng and/ or
pressi ng nmenber arranged al ong the circunference of the corresponding
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An easy stackability of the corresponding components can e.g. be accomplished in that
these components are stackable by means of their recess edges surrounding the
accommodating recesses. Only the corresponding recess edges of the superposed
.Support members are thereby stacked up to the necessary number of support members
with corresponding circuit carriers, accommodating recesses, holding members and
components.

A simple shape of a recess edge which enables easy stacking can be seen in the feature
that the support member in the area of its recess edge has substantially a cross section



12 A further option for an insulating material is an electrically

insul ating pasty or liquid base material fromwhich the insulating nateri al
can be forned al so exclusively. Depending on its viscosity, the
correspondi ng base material is arranged by neans of a device or by casting
into the awoxMBWEIHNg recess. Subsequently, the renni RCAFPHONHEIY of the
arrangenent system are arranged accordingly and said nenbers are then fixed
with sinultaneous inclusion of the instating material. If for exanple the
insulating material fornmed fromthe base material shall be further

optimzed with re ct i.ts proper. r rdin trical i .ation or
t her mal ﬂtgﬁi?rg} ?F%)ﬁ@gba Eer?‘af’g?f)@ﬁ fngf‘fpf?g\%%sd%&g‘h§ﬁsﬁ?’§%&ﬁ %?ng ner al
addi ti vesiyfage. cor respondi ng anount. Such additives can also influence only
one of said properties, such as thermal conductivity or electric strength.
It is e.g. conceivable that the insulation property of the insulating
materi al yiialkPoeSE t&¥risit @RdIastas el dovthonkhtsidredliahddpisiiublie that with a
nonconductive additive said additive will inprove thermal conductivity. It
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possibility of changing the insulating material and particularly the base
mat er i al inspiating sgrewT epasintigy fastaning@ the supnont meraberRarticuatyRytmeans of

mat eri al aiée\@ri able inits viscosity by varying its solids content. For

i nst ance, “T°'s al so possible to give a base material that is originally
liquid a substantially "pasty" character. Since the highest voltage val ues
normal | 'y i 1A m.J Lt . : nents, it
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thereby beotrranged substantially between the conponent carrier with the
conponents and the support nmenber. WO 2009/ 100914PCT/ EP2009/ 001011 13 It
is possible to arrange the conponents on a correspondingly electrically

i nsul at | FRrAREIPEaNhaY Berd R ofaititahiage wmeadite $lbeve éxiemdsaattieast upiandinte s t hat
are optionally provided fgr. The co%onﬁnt carder may here be configured
di r ect | y thesingilatingppterialorthe.corgesnogding sNe8le conponents can thereby be
arranged also directly on the circuit carrier. A correspondi ng connection
of the conponents to connection points on the circuit carrier |
ost abl | s REGVAIAY SHPELISIAR WD s FRIBRANGA olso SN i Sorew IS taerdightenps!
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t he correspondi ng conponents, it iS normally enough when the conponent
carrier SSIVE®Sfa GRWNSRT DRaIRg fF AFCEWPBMEnt . A correspondi ng conponent
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here fastened particularly detachably to an intermediate plate arranged between holding

member and insulating materia! or sheet, respectively. The intermediate plate can then
be fixed by a correspondingly shaped hoiding member or pressing member relative to
the support member. Also in this connection a ring-shaped holding and/or pressing
member arranged along the circumference of the corresponding intermediate plate is

here adequate as a rule.



To be able to define the acconmodating chanber in a sinple way also in the
area of the recess edge, the conponent carder nay extend in part
substantially in a direction perpendicular to the surface of the

accomodat i al ong the recess edge. The corres mmodat i ng
chanber bet%%@ﬁg@%onent carrier and support menber H)% ere@ﬁﬁﬁe defi ned

al so along the recess edge. To be able,to guarantee a correspondlng

di stance between conponent carrier and, for exanple, surface of the
accomodati ng recess, the conponent carrier may be supported at its
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carrier rests at |east some places 1n a supporting manner along the ring

circunference. To achieve a certain positioning of the conponent carrier
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Moreover, such a sheet can be flexible, so that it can be easily inserted into the
corresponding accommaodating recess prior to the arrangement of the further members,

The sheet can be cul into its appropriate shape e.g. by means of a water jet,

To protect the interior of the arrangement system not only against penetration of external
atmosphere or environment, but also to substantially aveid cerrosion in the interior at the
same time, the interior of the arrangement system may contain a substantiaily inert
atmosphere. This atmosphere is e.g. entrapped in the interior of the arrangement system
by flushing with a corresponding inert gas and sealing the interior for instance by the
support members stacked one upon the other and the corresponding lid members. An
example of such an inert atmosphere is nitrogen of a corresponding purity.



To i nprove sealing of the accommodati ng chanber, at |east one sealing ring
can be arranged substantially at a closed end of the accomdati ng chanber
underneath an end section of the component carrier. A corresponding sealing
ring may al so be attached WO 2009/ 100914PCT/ EP2009/001011 15 to the bottom
ring, so thaizoswiodomi ng can be arranged together w th r@/Epzoe/eTONti Ng in

t he acconmmopdati ng recess. The corresponding sealing ring may have a round
or angul ar or al so other cross-sectioni2For volune and/or pressure
conpensation in the accomodati ng chanber and particularly in the

I nsul at i terial .arranged.therei.n . a hose, ri .be arranged

subst ant ir}‘gfluﬁse'é?%'ﬁa for %H%@E?ﬁ%ﬁa@aa'és gf e%&HQﬂEP%Hg'ﬁgw RaSh, g'gﬁﬂd’alsﬁc ess
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suppor t A E‘SI’@i”ﬁwng’fm%%Tﬁgmgﬂg@ar rier. Moreover, said holding

menber ef1ne the acconmod er at an end opposite the bottom
ring. A sealing ring may al so be arranged in this area of the acconmopdati ng
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conductive additive said additive will improve thermal conductivity. It is also thinkable that

the corresponding additive improves both thermal conductivity and electric strength of

the insulating material.

A further possibility of changing the insulating material and particularly the base materiai
in its properties may e.g. be seen in the feature that the material is variable in its viscosity
by varying its solids content. For instance, it is also possible to give a base material that
is originally liquid a substantially “pasty” characier,

Since the highest voltage values normally arise in the arrangement system in the area of
the components, it may turn out to be advantageous when a component carrier is
arranged for accommodating the components in the accommodating recess and defines
an accommodating chamber for accommodating the insulating material at least at one
side and opposite to the support member. The insulating material can thereby be
arranged substantially between the component carrier with the components and the
support member.



WO 2009/ 100914PCT/ EP2009/ 001011 16 To be able to arrange the hol di ng nmenber
in a specific position in an easier way in addition to a fixation to the
support nenber for instance via screws, the holding nenber may conprise a
pl ug projegd can be inserted into a plug groov | nsi de of

t he recess%%%%gyhgg%d pl ug projection can extend over ﬁﬁ%%%%@ﬁghﬂﬁ
circunference of the holding nenber. It.s also possible that said nenber
is only provided at places along the circunference in a correspondi ng way
for formng the plug projection at places. Likewi se, it is possible that

t he corr dsisgodsiblg tplaognge thevenponentsonad corespbrdintle letecticamins@sttpce when
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proj ect | Shisiep| Glirerasik 2eRee BeoklehiFine ArySliet Al Saiznabiopieg or

proj ect i dfhehamsnponenbedrdatmay heredegionfigured alrbttiydsad tiscuit @aRie oPbodr@Ctrengul ar,
Cross-section. 6@ a_rul eb Ehe EI u rogve has a conpl enent arg )

cr oss- sect e RN RPYL P80 E‘Q%bgé‘-? dirertly Rg g REF 8- AFPERIPOPAIBE t he
support rehedtionids tadbriiforieRtitb 8 Hnédtion RRINEPSH MeirdlieBartibais Reladiishaqmenber
is only fixed to the conponent carrier in a detachable way, wth screws,

for exanpflRCOTRSPREING SSDNRSIPD Wirgs:Hisis yseAGNg i cincyit pariet andchcsponedt be
advant agm;\mgb@rg@@hger the arrangenent of already all of the nenbers
of the arrangenent systemit is possible to arrange further insulating
material or only then the insulating material in the corresponding

accomodatd Aok ' : i | ¥: ' 1.t hat
cl osabl eaivfdeﬁ&?ng an%?ﬁ%ﬁ?@éﬁﬁm gs eg{sé?(%sgﬁan@gﬁggtgfﬁ#dgg%%ﬂ?he
conponentcogwonpircaner dbeeriiggiasdisrayring ¢amprpedbeni ng may serve the
introduction of insulating material into the accomnmodati ng chanber. A
further venting opening may here permt the exit of air or the |ike out of
t he acconreefeaspagdiod sompene icamgr tan extand in this cadoécticanvathel atsainatodating
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i s assi grséffierting eédige. r ecess edge. I n both exanpl es the hol di ng menber al so
serves as a boundary for the accommodating chanber at its correspondi ng
end.

To be able to define the accommodating chamber in a simple way also in the area of the

recess edge, the component carrier may extend in part substantially in a direction
perpendicular to the surface of the accommodating recess along the recess edge. The
corresponding accommodating chamber between component carrier and support
member may thereby be defined also along the recess edge.

To be able to guarantee a corresponding distance between component carrier and, for
example, surface of the accommodating recess, the component carrier may be
supported at its radially inner free end section. This radially inner free end section is
arranged in the area of the accommodating recess and is kept by the corresponding
support at some distance from the surface of the accommodating recess.



A sinmple possibility of formng a nmultipart holding ring or a multipart
hol di ng nmenber can be seen in the feature that it conprises two ring
sections and two tapered ring sections which can be arranged therei nbet ween
substantially in diametrically opposite fashion. The two ring sections are
first insemcmoy/mbast he acconmmodati ng recess, if neces@ETFPMNYP1011

si mul taneous insertion of plug projection into plug groove, and are
arranged on the support nenber. Subseqiéntly, the tapered ring sections are
inserted and all sections are then fastened accordingly for instance by

bei ng screwed ont h carriper. . [ angi
acconmoa i rys FReSueS ot RERGRTBLs G4 bifioar S fitpfe. fof BERASRa thaer
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pl astic. Phenolic plastic is a phenol-fornmal dehyde resin and, as a fiber
conposi t & Botopaplate. it is also called hard paper. The other menbers, such
as hol ding nmenber and bottomring, nmay be made froman electrically

insulating plastic material, such as pol yurethane or the |ike. \Wen
cor r espondnayhererhe asanai@venrthe brtiemelridistgsliguiad s adotamdmigr KNI ng

il . J e ol
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t hrough a par r ng screw tha be“screwed 1nto the
vent i ng amg/adrcumferénaeg openi ng or arranged to at | east close the same. To
be able to arrange a nunber of correspondi ng conponents and circuit
carriers for formng e.g. a plurality of voltage converter devices, each
support renvdchieviersycarmirppositonmg of fipecorppaneat ¢asngn theouigh thetlipperigt thecess. The

comonent-aERTe e bojort PRt By pEPA AT RER RSO ot e

| i ke w t hatapst abpaeyt og theccupepomehscaragre t hen arranged in each accommodati ng
recess. In this context it is further of advantage when the support nenbers
are particularly stackable by neans of the recess edges surroundi ng the

accommodatd reatsle kEmsBS colrbspondingasoptipongnissn hisimple way ahéseemayibd suppor t

menbers one upon the ofher until  the required punber _of, suppor rs
W Eh cor ESaRBRAD esteneikihe LBnarside st it SnRATal FHTte, EReedl BY ke S
menbers &g i eplen ftistich 8 deedvhapeditadiomentpl i fy the stacked configuration
and al so simultaneously to protect the correspondi ng conponents in a

certain way against an external atnosphere surrounding the arrangenent
system tfedRres Selsll tiicikkss BPRB ChrBEITMRING ifsufiting thaetal iisidethe of the ot her
may be configured to be insertable into one another Partl% mth their ends
faci ng esassommagdating chamber in response to the requirements, the distance between

cormponent carrier underside and surface of the accommodating recess can substantially

be constant. The distance defines the thickness of the corresponding insulating material

in this respect and thus both the electric strength and the heat transfer.

There is also the possibility that the distance varies depending on the requirements and
that a different thickness of the insuiating material is possible.

To improve sealing of the accommodating chamber, at least one sealing ring can be
arranged substantially at a closed end of the accommodating chamber undermeath an
end section of the component carrier. A corresponding sealing ring may also be attached



To be able to fasten the support nenbers stacked one on top of the other to
each other, the recess edge nmay conprise at | east one stack bore passing

t heret hrough in stacking direction. The stack bores of all recess edges
stacked on g%oﬁfftfbgﬁf the other are in alignment with Q& @15}3%116‘”(1 can
be fastene y way of a long screw connection or a screw bolt toO one
another. In a further enbodi nent of thg arrangenent system an internedi ate
ring may be arranged between pressing rqd/or hol ding ring and internediate
ring or conmponent carrier. Said internediate ring is nade from an
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hol ding ring and internediate ring or conponent carrier. In this connection
t he inter?ﬁé’gmoé‘ap?%becﬁﬁ?'ch can be detachably fastened to the end section
of the internediate ring or conponent carrier may serve to fasten the
intermediate ring or conponent carrier. The correspondi ng fastening can be
carried ot cqwssgwmgmmzpmmg/myoqger VO A@lEeP '@ﬁf‘-‘@@ﬁ@aﬁ?n-or t he
| i ke, which is advantageously not in contact with the pressing and/or

hol ding ring. To prevent direct contact between internediate ring or
conponentF & ¥plume angier Rresswre sempersiijen in the aceeramedaling chambegaod conponent

. _ _ A g
wth for Eeyialns BRARIARASARC AR b g Merdlf 2 56 W0 oy HCalARER" oy her e
be f or medub§tantiglly @lorgsa cantiestion edgenef ascomoodeting regessaret necesaedge: Baig. The
dat i fo - filled
W th an i Rere OgfaaE nifa aRal/ <o FUBRHTLER oL uOFREF A TN nien ng
chanmber Hbereaf & edreespeoting ipregsued eant precaisthatumrintexpahsisn sf thenggulatiogn even be

P a s mivetefilsal e LSRR pledeRlel @ Veifme BpbBF pREEHE BERSHRER (ng
chanber diroublthd corgpressililitp treresf. t he arrangenent of the intermediate ring

and conponent carrier, respectively. At the sanme tinme said insulating
mat erial can produce a certain vibration danping action because it is

subst ant iTal eyatis teefagten tas combporidne caliel ineesimbROLSS adibitingundribet gayedi at e
nt carder, res .. The, i nedj ate ri ng and

ring and conpon [ tivel inte .
conponent® HB?? E?t,“fefaﬂﬁgcf“ﬁ' %I%‘?ﬁ'&%ﬁ” HP?@HE)&HF Tﬁ’iﬁmb eﬁomﬁg@eﬂ?f’r@rso as
t o conpenssteverogaid NoimgIRerhier rhizetdmve tHe btmmegsingehurer & emponent s
by way of suc,{% HI EBI aceabi | i t;. Wth a cor Eesg_ondl n% f ast eni nﬁ of the
i nt er mediRPEstE thg PPROTBY; A SERINGJINS BAY 71RQ P8 Aaegsh bR Areaeifie,
respect i wtammbotatiRjcHamterefget her with the internediate ring and conponent
carrier, respectively.
One option for such a holding member may be seen in the feature that said member has
assigned thereto a radially outer end section of the component carrier, Said outer end
section can then be fixed by means of the holding member to the support member or the
recess edge thereof. The corresponding fixing operation can be carried out via a number
of screws, or the like.

To be able to use the holding member in a simple way, said member may particularly be
configured as a multipart member. The ring members are inserted separately and
fastened by means of e.g. the above-mentioned screws with simultaneous fixation of the
component carrier,



A sinmple possibility of arranging the corresponding insulating material can
be seen in the neasure that the insulating material is configured as a
coating of recess edge and/or intermnmediate ring and conponent carrier,
respectively. To acconplish an insulation of the internediate ring and
conponent waradsfpeirespectively, in a sinple way in relrarEprov@iethe WO
2009/ 100914PCT/ EP2009/ 001011 20 accommbdati ng recess, an at | east
one-layered insulating nmaterial |ayer/fheet may be arranged between
intermediate ring and conponent carrier, respectively, and surface of the

accomodating recess. For the further arrangenent of other conponents the
acconmpdaibepbieiocastangs e iplding memaperjn Eé%&f%@sﬁloﬂéfbaﬂﬁés'ﬁé‘d’élé@. A fiber

optic pl a&&uoﬁtogs fiHin o @@gsugkeaag mé?ﬁbé”fé}%stéddéeﬁa §4rans, thé ﬁb@lirﬁﬁﬂetgbgr be

arranged 1n said recess. To e to also insulate the same’in
cor r espondiyregmpase apiugprgiechion theheambee ingewed iafo apliggeoepuibe dngda dleen

fiber gl gss nd_j ' LGl ~akl d f
the. r ebolayeCei gt Rald bl Bcldhfion BAEEENFEYer R WO cRbaR a8 bt i ng
mat er i al holgingoeerhbenriids dlso possitle tmineidatemigerdhamip provisiediat plascaaglongttes i al .
Such a material is. i1 i i di at
Suoh & TR SRl vEaBor leonERRSmy ot RSB e B4 B Phob b ez at e
Advant ag#@isossidiothanthetcormebpdriding piug gtdose exteatis aloog/tizewlae circeig¢réncenor e

detail w rence to the figures atfached in the draw ngs, of which:
%}é%r?gm?g%é'of an arrangenent system accordi ng

h ref r‘)e/l "
Fig. 1isYReRyP RHARUFFIQHF
to the invention with inserted insul ati ng sheet;
A simple way of assigning plug projection and plug groove can be seen in the feature
that the plug projection has a substantially angular, particularly square or rectangular,

cross-section. As a rule, the plug groove has a complementary cross-section.

With such a mounting of the holding member directly on the support member, it can be
regarded as appropriate when the holding member is only fixed to the component carrier
in a detachable way, with screws, for example, being useable for such a fixation.

it may tumn out to be advantageous when also after the arrangement of already all of the
members of the arrangement system it is possible to arrange further insulating material
or only then the insulating material in the corresponding accommodating chamber. This
can particularly be accomplished in that closable venting and/or filing openings are
formed at least in the component carrier. A corresponding filling opening may serve the
introduction of insulating material into the accommodating chamber. A further venting
opening may here permit the exit of air or the like out of the accommodating chamber

during filfing with additional insulating material.

A fiat ring holding component, which extends for example as a circumferential ring along
an outer circumference of the holding member, is normally adequate for a holding

member.



Fig. 2is a detail view according to Fig. 1 with additional circuit carrier
and conponents; Fig. 3is a section taken along line I'll-111 of Fig. 1 wth
a holding nenber in addition; Fig, 4is an enlarged view of a nenber of Fig.

3; VIO 200944 9R9ARET/ EP20091001011 21 Fig. 5is a top \gﬁéﬁll,g%’gﬁ&ghogy with

Fig. 4 for a second enbodi mrent w t hout hol di ng nenber; I's 'an enl ar ged
section of Fig. 5; and 17

It is also possible that the holding member grips from the inside of the recess edge over
a corresponding end section of the component carrier that is assigned to the recess
edge. In both examples the holding member also serves as a boundary for the
accommodating chamber at its corresponding end.

A simple possibility of forming a multipart holding ring or a multipart holding member can
be seen in the feature that it comprises two ring sections and two tapered ring sections
which can be arranged thereinbetween substantially in diametrically opposite fashion.
‘The two ring sections are first inserted into the accommodating recess, if necessary with
simultaneous insertion of plug projection into plug groove, and are arranged on the
support member. Subsequently, the tapered ring sections are inserted and all sections
are then fastened accordingly for instance by being screwed onto the component carrier.

To close a corresponding accommodating recess relative to a further support member
and the accommodating recess arranged there, a cover member may be arranged to
close the accommodating recess above the holding rings. Such a cover member may be
made from a similar material as the component carrier or the circuit carrier, e.g. from a
fiber composite, particularly of paper and phenolic plastic. Phenolic plastic is a phenol-
formaldehyde resin and, as a fiber composite with paper, it is also called hard paper. The
other members, such as holding member and bottom ring, may be made from an
electrically insulating plastic material, such as polyurethane or the like.

When corresponding venting and/or filling openings are used, a corresponding closing of
said openings is needed as a rule. This can be accomplished through a particularly self-
sealing screw that can be screwed into the venting and/or filling opening or arranged to

at least close the same.

To be able to arrange a number of corresponding components and circuit carriers for
forming e.g. a plurality of voltage converter devices, each support member may comprise
an upper and a lower accommodating recess. The corresponding members, such as



Fig. 7is a section analogous to the preceding figures for a further

enbodi nent ;

Fig. 8is a top view on an arrangenent systemw th support

menbers and further nenbers; Fig. 9is a section taken along line II1-11 of

Fig. 8, Fig.

10is an enlarged illustration of an edge section of Fig. 9 for

a further woosi/wens; and Fig. 1lis an enl arged il | ust PETEBIOEMMEIIAgOUS t O
Fig. 10 for a further enbodi nent; Fig. 12is a section analogous to Fig. 9
t hrough a further enbodi nent; and Fig.183is an enlarged illustration of an
edge portion of Fig. 12.

component carrier, circuit carrier, holding member, bottom ring and the like with

accompanying components, are then arranged in each accommodating recess.

in this context it is further of advantage when the support members are particularly

stackable by means of the recess edges surrounding the accommodating recesses. it is

thereby possible to stack enough support members one upon the other until the required

number of support members with corresponding circult carriers, accommeodating

recesses, holding members and components is achieved.

To simplify the stacked configuration and also simultaneously to protect the

corresponding components in a certain way against an external atmosphere surrounding

the arrangement system, the recess edges of support members stacked one on top of

the other may be configured to be insertable into one another partly with their ends facing

each other.

To be able to fasten the support members stacked one on top of the other to each other,
the recess edge may comprise at least one stack bore passing therethrough in stacking

direction. The stack bores of all recess edges stacked one on top of the other are in

alignment with one another and can be fastened by way of a fong screw connection or a

screw bolt to one another.

in a further embodiment of the arrangement system, an intermediate ring may be

arranged between pressing and/or holding ring and intermediate ring or component

carrier. Said intermediate ring is made from an insulating material and prevents direct

contact between pressing andfor holding ring and intermediate ring or component carvier.

In this connection the intermediate ring which can be detachably fastened to the end

section of the intermediate ring or component carrier may serve {o fasten the

intermediate ring or component carrier. The corresponding fastening can be carried out



Fig. 1is atop view on an arrangenent system 1l according to the invention
with at | east one support nmenber 5 and a sheet 14 which is inserted into an
accomodating recess 6 of the support nenber 5 and is of a nornmally
constant s i ckness 41, see Fig. 6, as an insulati | 10. The
arrangenen?ﬁgg%%€%$§ has a circul ar cross-section, theégkéﬁﬁﬁﬁé éing
arranged as a ring sheet in the correspgndi ng circul ar accomodating recess
6 of the support nmenber 5. A plurality of bores 39 are arranged along a WO
2009/ 100914PCT/ EP2009/ 001011 22 circunference 20 of the ring sheet 14, see
al so Fi gsby ®eansiolza sarew cor the likes whichfisiadantageiousiinabin contaet withibie pséssing on

t he suppo As a rule, the ring sheet 14 extends up to an inside
40 of a réﬁgéﬂﬁ%%§%ﬁ¥% surroundi ng the accommobdating recess 6. Further
parts of the arrangenent system 1l are not yet arranged in Fig. 1; see the

subseque figures. Lilk ers.are each time provided with |ljike reference
unor a5, Tagiedeiipet oot Fadt RERRR o Fasiig aby PEMBRART Ralel o bifedeis
c?)nnelc_t It wu%u the imeanédigt_errmg oThem?nautgsgmtnag?sﬁtm@e@ eﬁsdt:emt apediffroin the g
urality of correspondi ng support nepbers w ccommodat ing recesses an
Purther - dons AEheS5R? Sad wAbRETiian Shar esronsaeidlig Shamger 7he sPRCet ackeq
one upon éﬁm(?@mfmaﬁnéfb &@fé&mbdwwa?@m@fehmﬂawcd@%paﬁ&h@ﬁ@é}rﬁeb%@t0 a
converter nodul e of a voltage converter device, of which several are
connected™% series with a line for the supply of an input voltage. The
i nput voltage is a few kV, each of the converter nodul es converting part of

said input voltage into an output voltage with a | ower vol ta1ge val ue. For
i nst ance, The acgaMMAsiating sharakgrr may be Rartly eearualasibnecessan Qoaes filted withcan t ype

are arrangef ga®ft i%nj;g%%iﬁﬁﬂﬁs ﬁ?@ﬁé ﬁ]ai‘meoéﬂcehﬁ?n;\ﬂgliﬁ@%n%er g‘étreéﬁwel

According to one e I'ment o e I nvention upport nenber 5.ser?//és t he
ar r angenghgh electrigstreroid.ehiestrengiucarseyande epheoced ¢ an d)sulafing magerial fonver t er

nodul e bej K i ; a.gyfmg?atingrecess 6, 7 at atinme. Fig. 2
shows a ?ert%gﬁﬁgg@%r f?lrgmﬁgg‘ll—[fbg of the arrangenent system 1l with

addi tional conponents 2, 3 and 4 and a circuit carrier 8. The corresponding
sheet ri Wﬁﬂl | ] i j nﬁﬂﬁ’a‘ﬁ I rt in
conpari sgﬁ avj\snﬂpﬁﬁl_aﬁgb?od : éi dhgﬂgfé%@%{ﬁﬁghil%%ﬂ%e%d%%un ernggtehgngh%%:t ween

t he conpdhatitals@supports tmardngement obthiifern®diate siog Aad eompondgntcherier,
correspondi : tJ : i s 2, 3, 4
e oo, ety A CAF R Sk G5 ey dn HRIA.BH ORIy |

MOSFET stdemthimypadtion heesede ibisisdbstaptigllg arrdngadas & beffat-behferst retesnadget or and

e o RS a3 Sl Bhpecs

The intermediate ring and component carrier, respactively, can be arranged to be
displaceable so as to compensate for instance for thermal differences between the
components by way of such displaceability. With a corresponding fastening of the
intermediate ring to the intermediate ring and component carrier, respectively, it can
move together with the intermediate ring and component carrier, respectively.

A simple possibility of arranging the corresponding insulating material can be seen in the
measure that the insulating material is configured as a coating of recess edge and/or
intermediate ring and component carrier, respectively. To accomplish an insulation of the
intermediate ring and compaonent carrier; respectively, in a simple way in relation to the



The correspondi ng conponents 2, 3, 4 are not arranged directly on the
circuit carrier 8 in the formof e.g. a board 13. Instead of this, they are
arranged i n correspondi ng conponent openings 28 and conponent cutouts 29 of
the circuit carrier 8. The correspondi ng conponent cutout 29 is open

t owar ds t hwociovxwwndler ence 31 of the circuit carrier 8. PTHEPINOYOMIEN
conponent 3 is arranged between said circunference 31 and the inside 40 of
t he support nmenber 5 in the accommpda®ng recess 6. A nunber of connection
wires 43 serve each the electrical connection of the conponent 2, 3 and 4,

respectivel Lt h rrespondi ng. .conn i.on i th and on
the ci r@ﬁF‘?%@gHﬂt'"éqrr%g?sﬁ' égﬁégetalse%ﬁfgy%%é"9%""’1?@92*%%%?i'agﬁﬁ?%%gh%gl{%ng l'ine
L1 1-111 apfanfed betiveeh tftemuistists ringlant ebaipogenteatrisr, i@spettivély, andsunfaoelef | ng
recess 6. As can rticularly be seen in Fig. 3, the support nenber 5 has
an uppe#h%ﬁﬁ%meﬁmgé‘é‘iﬁ?ﬁmdati ng recess 6, 7, so that a total of two of

t he above-nenti oned converter nodul es can be arranged per support nenber 5.
Furt her possibilities of arrangemant for such converter nodul es are

concei v&Rf e fHeher grangsmentef oiheroomppritsdhe grrROMIBPdAINEEFCEBHAYe i n a

suppor t sﬁsft‘eﬁtﬁ]az@ cBinbRs@ B rdbRINE reRR-! A Aber SPIRIPIAS PFARIGHA DIt BLSIHeS, 7. 1N
the area of the'recess edge 17 the support nenber 5 has a cross section of
a | yi ng fiper glges platgscapie.g.Re araggpdesaid 5.2%Seeb fornming a | ower side 11 and
an upper side 12, which (see also Fig. 7) serve to stack further support
menbers 5. I n the upper accomodating recess 6 the correspondin
conponefedahig iwaiao mspigieinglsemern g.cozﬁsm@imwam@a@daﬁ@w%ﬁn@m ido the

connect TR 4 #8RocHy eliderfie bifsp Bloid ERBRELIN yerrRef AHEIIN ToRY

ar r angecinasigerts tHeaebagndweicess. Advactapetusiy rdgéd insulating materiali@nibinsuleling 15 and

the surface.16 of the r ] 0 i r 1 T i ng sheet
PR L i e o A R L T E Y
t he acconatodslis eng. sikooees 6 and fornmed substantially of an elastic conposite
ceramic material of a high electric strength and high heat transfer
coefficient. In a corresponding conposite ceramc material, the electric

st rengt In passibke Gatdrial fortherialeriddiate ringsingicdoniponekinumsderpfespaatively) iswid.h val ues
of up to, 20 and re kV being also possible. At the sane tinme such a ring
sheet s%‘"ﬁmr"é‘@tively hi gh heat transfer coefficient in the order of a
few Wm K, where a correspondi ng heat transfer coefficient nay al so anpunt

up to 20 Wm K and nore. The ring shee 4 de, of .sai.d conposjte ceram c
mat er i alAVaRtAgROYSARBRINERL ol i tg)??ramaﬁ@éil}?@sﬁ&ﬁweﬁéﬁw qn'ﬁ?t?" H‘g'éns t hat
the CONpERRIHCS té BielfigltesOttached fthe AfRviRds, bhenigheet will slightly deformthe
upper side of the sheet upon application of a correspondi ng pressure or
appropriately high heat, whereby an intimte contact is formed between
conponent anghgsheet, 18 169UHUn PQighodrtherbérditenthringsant dyslehy unifornly

over the whol € contact surface of the two nmenbers. .
according to the invention with inserted insulating sheet;

Fig. 2 is a detail view according to Fig. 1 with additional circuit carrier and
components;

Fig. 3 is a section taken along line i1-l1l of Fig. 1 with a holding member in
addition;

Fig. 4 is an enlarged view of a member of Fig. 3;



The hol ding menber 9 is formed as a pressing nmenber that is fastened by a
mul titude of screws 19 arranged along its circunference 20 (see also Fig.
7) to the support nenber 5 in the area of the accommbdating recess 6 and 7,
respectivel | di ng and/ or pressing nenber 9 pr e$365 onents
and opti onﬁ?fldggfosﬂoﬂt he circuit carrier 8 wth its undersi djé&%&tg{épwar ds the
surface 16 of the accommvodating recess,  To exert a correspondi ng pressure,
the hol ding and/or pressing nmenber 9 cgﬁprises press surfaces 22 (see al so
Fig. 4) in the area of the conponents 2, 3, 4. These contact the conponents
2, 3 and 4 from above and press the sane firmy onto the ring sheet 14 upon
tightening of fhe correspondi ng screws 19. Furthernore, in its underside 21
t he hol di ng a_rftdggr pres@i%pﬂﬁgb@fa@|%ﬁﬂm£%s‘{grﬁlsﬁ%m ?Wb?ﬂ"mﬁﬂbommdati ng
grooves 23 which are opgithdubheidty rhéiibeur face 16 of the accommmdating
recess 6. Said accommodating grooves 23 serve to acconmodate particularly
the connection wires 43 which extend between the correspondi ng conponent
WO 2009/ 100914:%_3@/ EP2009/:3QHpk &e@?e&ion%f p;rgd&_ﬂad,d espectively, and a
correspondi ng connection point~on an upper side of the circuit carrier 8
and the board 13, respectively. Furthernore, the holding and/or pressing
menber 9 conprdi.ses, on i i ﬁ?r@ b } for
accommodat i ng F’(')q? ?enti ng'btr?zsaelr(]&g&géﬁa%%]tgﬁ ent F%%R%@ﬁg@g@%}@ﬁ% g.
orienting pins 26 (see @npedimgntind 4), which are inserted into

correspondi ng openi ngs of a conponent 2, 3 and 4. They serve at |east the
tenporary fixation of the correspondi ng conponents during assenbly of the
grr_?_ﬂgenent syt ém of tihatbnviewtdnm;mamg?wms;ﬁtm}ylmmwpp?rpnmﬁien?an@nber

: e orienting pins of an electrically insulating plastic
material, such as pol ygfgﬁﬁérg'ﬂg%ggrspol yvinyl chloride and are rel atively
hard so as not to deformduring insertion into one of the openings in the
hol di ng nmenber.. 9 _and canmponept 3 and 4 .respectively. As can be seen in
Figs. 3 and 4F18, %anal Od?avaepﬂc?q:ﬁ%ét_an Qégﬂ&nﬁi"'lroii}@egti vely, the corresponding
ring sheet 14 extends mainly in the area of the conponents 2, 3, 4 between
t he conponents. a the surface 16 of the correspondin ccC tjng recess
6 and 7, resp%@: HSeI y. '§R8 %fqﬁ%&(@lﬂ%@%liﬁOﬁ%Eﬁﬁ%ecgg?gf.l gu%%dfﬁﬁéei nsi de
40 of the correspondi ngsrhissaenedae 17 and rest there in close contact.
According to Fig. 3 the holding and/or pressing nenber 9 can al so serve as
a cover nmenber 30 for at least partly covering the corresponding .
accommodat i Nng Fieqesses i§ af@nipgddillgdWatibll anBETEGIso iRy, Jaifer afgwERDdat i ng
recess in a puncture-proof vvag inrelation to menbers in a further
acconmodat i ng recess ar¥BREHMher eabove (or in relation to the |id nenmber)
upon stacking, see Fig. 7 To fasten the hol ding and/or pressing nenber 9 to
the support menbers in the interior of the accommpdating recess 6 and 7,
respectivel y, Fl1250 oris apeptighanalagous g Figr 8 thraueh 2 &4theh eEbesimeis fddi ng
bores along a circunference of the hol di ng nenber and

Fig. 13 is an enlarged illustration of an edge portion of Fig. 12.

Fig. 1 is a top view on an arrangement system 1 according to the invention with at least
one support member 5 and a sheet 14 which is inserted into an accommodating recess 6
of the support member § and is of a normally constant sheet thickness 41, see Fig. 6, as
an insulating material 10. The arrangement system 1 has a circular cross-section, the
sheet 14 being arranged as a ring sheet in the corresponding circular accommodating
recess 6 of the support member 5. A plurality of bores 39 are arranged along a



WO 2009/ 100914PCT/ EP2009/ 001011 26 screwed to the support nmenber 5; see

al so the further enbodi nent according to Fig. 7. In Fig. 1, in the area of
the ring sheet 14, anal ogous bores 39 are fornmed therein, through which the
screws are passed for fastening the hol ding nmenber to the support mnenber.
The desi gnwonzddreosssea of the | ower accomodati ng rece®sTEPaDZANCING t O
Fig. 3 is analogous so as to arrange, see also the above expl anations, a
further converter nodule in the | ower d@comodating recess 7. Fig. 4 shows
part of Fig. 3 on an enlarged scale in order to iIIustrate especially t he

arrangenent o nen betwee re he derside 21
o the_ natuRleraie ATORILEN Rrtidoiet BhGRT AT St Bt o
(élgcordlt Emo:gkfd;trembér awtehmm)ggtthinuﬁb%mmbmbd( @y?smfan@_ﬂ@é ritd ehemtitgnt i ng IOi n
on e holdin rrespondi orienti ins ar r|nC| e
oo usoaslade o RGN IRAQ e BT RSaes HhaiayBaierte PectiumodatnBiess P
respectiely, on the holding menber 9. Fig. 5 shows a section by anal ogy

with Fig. 3 for a further enbodi nent. A holding and pressing nenber 9 is
not needed in Fig. 5. In contrast to the enbodi nent shown in Figs. 3 and 4,

the CO”D‘P?ﬁHEﬁp&s ot tﬁé‘%éng%’n%rﬂ@fsté% 1 &85t 9&%@?\65(‘1 nFigaskeaesk to the

hol di ng nenb 9, but are direct fastened to the support menber 5; see
screws 3§Ubﬁ‘%ﬂltem fguser Liksanemberssie Aachime EFRY&?@M@ lixe refegpmge DUBSRYS. se

SCrew-onJg rﬁémﬁérs"qjg ﬁ‘péﬂf Qﬁlgiﬁﬁd i méte dﬁ?éfﬁgtcoﬁhzﬁoﬁ On %ﬂérﬂ grondi ng

bores in't e rmn I'n the surface 1 e accommo atlng
recess 6 and 7, respectlvely. Moreover, circuit carrier 8 and conponents

o o bR Bohde OSSR BRI flonbn NG Uil 2
2009/ 100atdfmamoEPRYOeLessE6 bhd further components arranged therein, which, see aiso Fig.
7, are stacked one upon the other. Each individual support member has assigned
thereto a converter module of a voltage converter device, of which several are
connected in series with a line for the supply of an input voltage. The input voltage is a
few kV, each of the converter modules converting part of said input voltage into an
output voltage with a lower voltage vaiue. For instance, at an input voltage of 3 kV, ten
converter modules of such type are arranged, of which each outputs an output voitage of
about 300 V. According to one embodiment of the invention a support member 5 serves
the arrangement of two converter modules (see also Fig. 3), with one converter module

being arranged in one accommodating recess 6, 7 at a time.

Fig. 2 shows a detail according to Fig. 1 of the arrangement system 1 with additional
components 2, 3 and 4 and a circuit carrier 8. The corresponding sheet ring 14 as the
insulating material 10 is also shown only in part in comparison with Fig. 1. Said sheet ring
14 extends underneath and between the components 2, 3, 4 and (see also Fig. 3) a
surface 16 of the corresponding upper accommodating recess 6. The various
components 2, 3, 4 are e.g. a diode, particuiarly Z-diode, a MOSFET or also an IGBT, the
MOSFET standing for metal oxide semiconductor field-effect transistor and IGBT for
insulated-gate bipolar transistor.



27 A sleeve 36 is arranged in the correspondi ng screwon bore 34 of the
conponent for electrical insulation. Said sleeve extends at |east beyond
t he conponent 2 up and into the ring sheet 14. The sl eeve 36 conprises a
sl eeve edg‘%v&%o&?o%ﬁ”g on an upper side of the conponeny I]{’PQ&]SV%I% ve edge
37 serving as a stop for a correspondi ng screw head of Chre Scfew
Furthernore, corresponding washers 45 ame arranged between the screw head
and the sl eeve edge 37. The sleeve is nmade of a relatively hard plastic
mat eri al and guarantees a corresponding electric strength in the area of
the screwencdstespoi3iing pemponertts 263, elnare inat amangeldadirecthpon thendnebitcarfier 8 ine

Cheer ti orBfoTe fy LB 1 Reteal of s, My e BEERGEH ks diHind. ' or a1
enough f monupmanbmpmmmstZB amdctomnmdammag of (i sit tatiepa8 cThEodat i ng t he

of the corTeepamne GmesankfoiantE e iarg: helBimisreaa b ple Brgn s o

adapt thecanhenga sheet both to the dinensions of the corresponding

accomopdati ng recesses and to correspondi ng openings for screwing in the
screws 35 according to Figs. 5 and 6, said sheet may e.g. be cut with a
wat er j etThel furthér c%h‘ﬁ:fbn@ﬁmfé' afftied bBfeeAshRf ciRaMmidion®eeN ahd HeShae 40 of e

circuit carrier and the board 13, respectively, the corresponding
conponenttge aveomg@ReW ByhRasRemBOdaingigress Qfe"* RmBen of copreqting WirRsdsi de
21 of thednal gidhdnaBRcRIcalERmabith m@amgorwnt ors hfd Hh%seélftﬁé&' With t her eof
into the accommodating recess. Furthernore, It is concei to use a
casting rmfreﬁp%nd%cqnmecm%mr@zﬁmgh@rﬁ@@rﬁ1§|anﬂmn thetchawit eAmemt: corr espondi ng
sheet 14. e%écﬂv ?Stl ng material is cast into the accommodating recess
before insertion of corresponding further nenbers, such as circuit carrier
8, conponents 2, 3 and 4, respectively, and holdlng and/ or pressing nmembers
9. After d Iy the: rrier 8
0 e PHRSRS  ENkb R ke S Bt 9 TAADEREna I R LT o

t he hol diasgoramgtetingiiesesd g earbpartiQylaryrhe seeptin Ay. aamemaporit memlueed An

exanpl e i / al is
cpoxy. r odian 2Hiibed F b ity atEhraieahiteless ., B SRR 8 o SprRRieBe
exhi bi t s reertioned catvecter modsleseagble aaradged per suppbritmemisdréds. as conpared with
the corresponding ring sheet of ceramic material. Furthernore, in the case
of a casting material it is not easily possible to disassenble the

arr angenmmhelypcnssmmebetmeafmmreucn oonveftet inedales e'rmgonmh/abitaabs é.be
corrponents and optiona l{ al so tae cicrn@wt carrier aé Y dﬂjéf t he
acconmmod&f 1Y ?ré DIenNAOT YT VERC IR 1 & SWRd TE™ 853%8’} W& 5 is
only poss:pbeeorbwermdcamatld@tembmm of this gluing, whereby conponents
and circuit carrier get nornally damaged. Moreover, in the case of a ring
sheet as the insulating material a correspondi ng vacuum degassi ng of the

casting nmminerared of memeéeseeegedztn@duwwmémad& Ngs & ¢rdsRGepwdn &fdslyihg@m, curing
t he castl materlét can also be dis ens d with. The correspondl n% castl ng

materi al ! ‘ﬁ"%ﬁ%’ 1S0aP§DFopS WeR o A lowanstdrrld AdATYPRST 8iKe; 12y 9

whi ch, \M(weaascsF@W)Séﬁ%tdﬁamﬂhempﬁehmw&ysf astened by means of the
above-nentioned screw in the accommodating recess 6 and 7, respectively.

in the upper accommodating recess 6 the corresponding components 2, 3 and 4 (see
also Fig. 2} are arranged and connected to the board 13 and the circuit carrier 8,
respectively, via corresponding connection wires 43. Underneath the components the
ring sheet 14 is arranged as insulating material 10 between the component undersides
15 and the surface 16 of the corresponding accommodating recess 6. The ring sheet 14



Fig. 7 shows a section anal ogous to Fig. 3 through a further enbodinent. In
this enbodinent, an internediate plate or internediate ring 38 is
additionally arranged between conponents 2, 3 and 4, respectively, and
circuit carrier 8 or board 13. This ring serves both the fastening of the
conponent s vanwoy/Hedast eni ng of the circuit carrier 8. PUHESNGIDEr s can
here be fastened by screwing, see also Fig. 6. Since the internediate plate
38 is normally made from an eIectricaI?@ insulating material, a
correspondi ng sl eeve 36 according to Fig. 6 can optionally be omtted. To

fasten t?&ipgﬁéﬁiwg%ﬁsggtgﬁg%m B dnithGiding FoceSt Bland Forted dUdstdniigiysheet

14, the hol'ding an sSing nmenber 9 1s tonfigured as a circunféerenti al
ri ng 32. oBan eélasticigorepasitnderanib saierial af # highwlegtric siegothranddigh hestdrasstee of

the int 0. ' Al t ] j i

recess. oagaont s fifesbindRl ERBoFR CerBnd fa@id) hOSIoH ondth Aoy be?

ci r cunf emensevadal k¥ apa sheat dhitkriese of ane ad, alith waluesaf i to 20 apdriorenlyV heindi ng
46. id _ne f bov t : .

2006/ 100SEAREERBIE AR IRTRIMS BT oot SRV AfTRUEY PR L si ng 1 ¢

t owar ds icBefitieRtn Seeided df a fow Wihs KeWwhe@ antoreshbieding heatsfaester tdeftisient! so

only arranged in the area of the conponents 2, 3 and 4 within the

accomod &3yRjse aradrt unte 20nd/m K2ngiMe'Re circuit carrier 8 and the board
13, respectively, such an arrangenent is normally not needed because | ower

vol tage val ues are here found. A nunber of screws 19 serve to fasten the
ci r cunf erfdatringisheeti Bade of said rergposiietasramie materiabaape B38haRPHENERPIYING t hi s
end the ¢j ' i i e i tS

ci  ount P KRR Gy ieBt T ed SR oo Ry B e or ovi ded.
As a rul sheetval elightly defoam ¢heegppatisisiezni the/sheet uprieaPRiFaing of BCoFiesReNdiRg ence.

Internediate rl J s e 8h%Rk &L ring 32
bet ween FAFHYS Q’Saspgﬁgapﬁegy ﬁph g‘ggﬁg’QF Fbi’g e{ﬁﬁﬁ[ﬂﬁ]‘aeté g?%tgbtoif %e&?ow esn pondi ng
screws 1%ompanentrandgheat, theneotact beimg aistriiutad subisiantialytunfoerly overtheer i al |
such as pql yurethane,. so th t respondi ng internediate rings 17 are
conpr essi ogemtt?czsyrﬁ cec?fﬁ'&%f‘ﬁoerag?#g% ring 32 is being fastened. As can
further be seen in Fig. 7, several support nenbers 5 can be arranged one on
top of th ther b t acki correspondin i 12 in
the area Tglp?}oﬂfgng '@%E&’?f éﬁg@ﬁﬂ%a%ﬁﬁ%s&ﬂgéﬂ%ﬁﬁ%ﬁhaﬁggg geﬁ%t%g’?ﬁs'hgmﬁ’é% éusf ses 6,
7 are cl l%%ﬁé%si whéri‘aﬂg@dtdlr?igtitsfoﬁ'&hhMeﬂ&mtmls(aae tise Figa(7) Mgsuppm memizebér s 5.
It is only in the case of the. respectjve upper.nost_ a . t support
renber 5 A HIRETER BLiHe 200 RRUISRERTRS 79 urb iR s FhFBE s ec 67 7
are addi tgrdsid embosabledsédithe doliporlehts @At opticrily alsy tiee ciFalitarmee 6 vat:

its underside 18 towards the surface 16 of the accommodating recess. To exert a

corresponding pressure, the holding and/or pressing member 8 comprises press

surfaces 22 (see aiso Fig. 4) in the area of the components 2, 3, 4. These contact the

components 2, 3 and 4 from above and press the same firmly onto the ring sheet 14

upon tightening of the corresponding screws 19.

Furthermore, in its underside 21 the holding and/or pressing member 9 comprises a
plurality of accommodating grooves 23 which are open towards the surface 16 of the
accommodating recess 6. Said accommodating grooves 23 serve to accommodate
particularly the connection wires 43 which extend between the corresponding component



The invention provides for a sinple stacking of electrical/electronic
conponents, such as are e.g. used for converter nodul es of voltage
converter devices in the oil/natural gas production sector in so-called
subsea tre%ﬁoh@mﬁﬁ%hes connection, which stacking can Q%Thﬁﬂg&&ﬁﬂua”d
assenbl ed easily. e electrical insulation of the corresponding conmponents
relative to the support nenber, which b grounded as a rule, is carried out
WO 2009/ 100914PCT/ EP2009/ 001011 30 by fMeans of the corresponding ceranic
sheet with sinultaneously high heat transfer through the sheet. The waste
heat of t&e avhhoespectvaly antaarostespomding sarinectopoint an an oper sideyof tHea t he

support t.Si 42 thereof directly to the environnent,
such as ;%&Bgéarﬁ%ﬁeéaég&e%qa@gg,'&gs%eqnl\j?lg_, t he support nenber is here made
of a sea water-resistant material, such as bronze or the |ike. Additional
cool i ng vjices ar ot .needed due .to subdivyision into different devices
for eac hdFeatEkk?HﬂB'&a&\eﬂ}j’ﬁqlfé%%%@’a?{aSﬂ%"}eﬂﬁlﬁﬁ ér?"ﬂl@&ﬁe% CRASHBFCSIAE2 T he
support rrsdnicn geninys 24 acudrRRddating oHBSINEThSans 38 Sal &HdnBihg fhéafé 25 he
arrangenment systemis.filled with_an inert atmsphere, such as relatively

d wi . ) .
pure nit r8§EH- OPRRINOPING %P (S5RFRSH 3R Whichagd ddnig COHEERANAING of t he
vari ous repEaRigs ofa sbMBbRerR S e ERLY. Phey SBvERl @QQQH@fEm(ﬁ%rﬁé&?gbﬂoﬁ &l ed on

the one hand, and repair w thout damage to correspon onents by
exchangi f§eRRONENGCRIRPINENIS AR Fesermbly ok ieamangamentsystamef thaiyentitier e i s
al so t he HORSINBIdingt ahd®dr préssiRTh8mbehg correspondi ng hol di ng and/or pressing
menber 9, see for "exanple the figures, not only in the area of its
circunference by screwing to the support nenber. Instead of this, further
Screws HoT-ue ; pressi ng
menber . ”El?he?dr%ﬁfui&;gﬁ% g%_laséle @\?vhg rof g‘:ﬁefg?fpﬁ%@é%ﬁtm?&%@%@té}ﬁlﬁsﬁgﬁ %lg rcul ar
support rm?fgmylemeam aolvingebipnide @éadiang)ralattyelyhasd s psrpdt toldefasinrduringnunber  of
said sup : i i e, St acked
one on tg'gg %ﬂ&?ﬁﬁ@et{)r%hozghi%nﬁgé%Erteg%oécﬁ?ggqﬁt%z? E{kr{i)’ec{a‘)s r?éé’gtoér;'igb c‘{'i on all
t he ti ne.respestivaly.t her nenbers arranged in the accomnmpdating recess 6 (see
circuit carrier 8 according to Fig. 11, holding nenber 9 or conponent
carrier 48) are also circular and inserted into the acconmpdati ng recess 6.
As can be seen in Figs. 3 and 4 by analogy with Fig. 2 and 1, respectively, the

corresponding ring sheet 14 extends mainly in the area of the compeonents 2, 3, 4
between the components and the surface 16 of the corresponding accommodating
recess 6 and 7, respectively. The ring sheet 14 can here extend up to the inside 40 of
the corresponding recess edge 17 and rest there in close contact.

According to Fig. 3 the holding and/or pressing member © can also serve as a cover
member 30 for at teast partly covering the corresponding accommodating recesses 6 so
as to shield members in said accommodating recess in a puncture-proof way in relation
to members in a further accommodating recess arranged thereabove (or in relation to
the lid member) upon-stacking, see Fig. 7

To fasten the holding and/or pressing member 9 to the support member 5 in the interior
of the accommodating recess 6 and 7, respectively, 40, 50 or even more screws are
inserted into corresponding bores along a circumference of the holding member and



WO 20091100914PCT/ EP2009/ 001011 31 A bottom plate 51 is arranged centrally
in the accommodating recess in the formof a bottomring, said ring
supporting the conponent carrier 48 froma radially interior side, see also
Fig. 9. The conponent carrier 48 extends up to underneath the hol ding
menber 9, WO why/tl@4al so be configured as a hol di ng ri PETEP2W00104 hol di ng
conponent 71; see also Fig. 10. The hol di ng nenber has formed therein a

mul titude of screw on bores 34 by neangéof which the hol ding nenber 9 can
be fastened with screws 35 (see also Fig. 9) particularly to the conponent
carrier 48. In the illustrated enbodinmept .the hol ding nmenber. 9 h

mul £ i par (SCEMRIHP e SURRPIPTBEL P PR AC B TS CTRBUTER SEeing IR Ga”- 65 and
two taperiggtig. i thé afdasTIhé fing SHeet TAcareiigoRs ORMS IWared6imeBerire each
arranged to be dianetrically opposite. The hoId@H%gnenber 9 contains sone

of the cdhfoagRuianibe serews ate Passeddatippigningsha SRMBRY 1AM BIPPPMY | i ng
openi ngs ;flnbér t he conponent carrier 48; see also the subsequent Figs. 9 to
11. The support nmenber 5 conprises a recess edge 17 surrounding the
correspondi ng accommodating recess 6 and 7, respectively; see also Fig. 9,

in which f b §s igned in
surr oundiﬂ%ﬁegyﬁﬁgﬁ@%g 8? ?’%s'g‘g%h%%%éﬁ%%#ggg?%ﬁ@gﬁ‘@ftb t% }%gﬁ%l di ng
menber 9 aralogous sngete ananga, ses alsg the aooms. explanations, pifythercanvdriearmeodant i ng

and/ or figé!tﬂéqgwgpgéy ﬂﬁﬁod@%g&;?eée@gwn in Fig. 8 only by way of exanple, with

nor e of penlnas bei ng®possibly provided or also in another
arrangenent or also only in the ring sections 64 and 65. Fig. 9 shows, on a

wnich e g RO, S Shdbo :2q8 VT BRler RN BRI 1o Toni o
conponentsgrang¥eBO6fIL 008 pdMiEDTEE BEHRREA pO3ERLFadP22 on the underside 21 of the
holding and/or pressing member 9 and the ring sheet 14. At a place according to Fig. 4 a
component is also held by means of the orienting pin 26 on the holding member 9.
Corresponding orienting pins are in principle also useable for mounting the board 13 and
the circuit carrier 8, respectively, on the holding member 9.

Fig. 5 shows a section by analogy with Fig. 3 for a further embadiment. A hoiding and
pressing member 9 is not needed in Fig. 5.

In contrast to the embodiment shown in Figs. 3 and 4, the components 2, 3 and 4 are not
at least temporarily fastened to the holding member 9, but are directly fastened to the
support member 5, see screws 35. To this end the corresponding components 2, 3 and 4
comprise screw-on bores 34 which are arranged in alignment with the corresponding
bores in the ring sheet 14 and in the surface 16 of the accommodating recess 6 and 7,
respectively. Moreover, circuit carrier 8 and components are arranged by analogy with

the preceding figures.

Fig. 6 shows such a fastening according to Fig. 5 on an enlarged scale.



Fig. 9 shows a section taken along |ineof Fig. 8 A correspondi ng stacking
of several support nenbers 5 is shown in broken line. Wth such a stacking
t he correspondi ng recess edges 17 of support nmenbers 5 that are stacked one
on top of t are inserted into one another at | This is
acconpllshéggvﬁéﬂgﬁﬁg 73, 74 of the recess edges 17 fa?ﬁ%@gone an%ther On
at |l east one location and preferably o% a plurality of locations in the
recess edge 17, a correspondi ng stack gre 75 is configured to be spaced
apart fromthe outside 42. After stacking of an adequate nunber of support
menber s MisteeseSeiﬁanmgedﬁmﬂmmnesponmigjscmmhamre Baofthe campan@rit forhe end 73

of ther undi |n rin are arranged that protect
t he i nt er%'géﬁséﬂ%ﬁ'aﬂ% %ﬁ%?'ge‘éer ?ﬁ%@%ﬂ% sg%\fo@ﬁﬁ'i SOMPAENt 2R 3EHRYr at i on
of e.g. staammgeheemhemmsseewss é&mpﬁsdseer ﬂe@l@éuderaa@sﬁﬁgxm X UGSt sidy oft he
like, the_interior as, ,such_as

h 15 % %for r’%) with an inert

ni trogen, "8r° Ppaneatlhe s @f’%l’a@g? ESPT"HQ a%3 S0P fYf HFOTSSROBIING FEEIERAIS) st em
and sai d tg8sciew 35wurtﬁémida§%nb§pémd WASHEr U5 afdV@iah g&u%ﬂféenm&é@
conpri ses an f\%ﬁﬁéﬂen a_ | ower_ accommpdating_ recess In_a correspondi ng

manner orG&¢R SYYIRIID3I L Tdhe RRYE isMade PfLa f?‘%‘yﬁé'diqr@ glaptic materigbt t om
ring 51 ignhaguapaess 5@6%%%@@%@9@&%@9 of fh%%%?e?rv—@m Ere 3343'

ring
serves along its ring circunference 52 to support an inner S

section 5t ftFe anddacinarBisnBipPod mambsr 54 the siggvecemprises aé!@[lﬁlh@hﬁt "&E WB'Chr ee end
of 1he COBRRHY tScatb8 insdilio of B el the orBlYptfche shf om the Lpper st de

53 of the bottomring 5 he conponent carrier t ends spaced apart at
a distance 56 fromthe surface 16 of the correspondi ng accommopdati ng recess

6, 7 and d)ﬁe %ﬂ%ﬂybﬁ& %9.1@.44 orﬂ;%r@ Haés&&lhge?@grés\?%q?{]twul arly

Fig. 11, Wlt er exte st'a I'n para e inside
40 of th@mwﬁwamﬁestremﬂmmmmmtom (Stbarrlwossmlyl movidedrimdhbéet ween t he

a1 angomEerds 1 8in@ o o aBRS dnd BT prpsdal e ReL § SeETEE, S cce
particularly Fig. 11. Sai d material serves the electrical insulation

Do Lo 3 B g SRUBPRER 0B e OB MBohRo SOSBRRB B 1 7 42
2009/ 10094cd3ces Biv? 0GRS pOording Sperings fds s¢rlaw:nglu'ptmer5tcremﬁfeacc‘6rd|ﬂ'¢lm Riggport
menber 5 r el | orned fro seawater-resi stant or anticorrosive

mat eri al g?ﬁﬂaﬁg’%b%ﬁL@?VSQ'%ﬁ&H{W'%awg Merves to enit the correspondi ng
heat directly to the seawater. However, the insulating material 10 is al so
t o guarant.ee, an electrl atag&eg_gﬁlatlon Qnets I n

manner oo 1581 GORFRIVARIS i e fexte s S 308 SRERIarel pERATRG RS ¢ ne
support maphspedivewhineRoir@spohding dtbhidnens 1o Ifﬁis@éi\eﬂlhﬂ\/rﬁemh%fdheswe

material to the underside 21 of the holding and/or pressing member 9 prior to the
insertion thereof into the accommodating recess.

Furthermore, it is conceivable to use a casting material as the insulating materiai 10
instead of the corresponding sheet 14. Said casting material is cast into the
accommodating recess before insertion of corresponding further members, such as
circuit carrier 8, components 2, 3 and 4, respectively, and holding and/or pressing
members 9. After insertion particularly of the components and the circuit carrier 8 and a
corresponding fixing of said members in the accommodating recess by the holding
and/or pressing member 9, the casting material is cured. An example of such a casﬁng



A plurality of bores are provided in the conponent carrier 48 that, see
also Fig. 11, serve to detachably secure the correspondi ng conponents 2, 3
and 4. At its radially outwardly | ocated end section 63, the conponent
carrier 48, which is fornmed as a ring conponent, is detachably fastened by
means of twe Zal@oang nenber 9 to the support nenber 5. PEUERZPHYEMAI ng i S
normal | y acconplished through a multitude of screws 35 that are inserted

t hrough correspondi ng screw on bores 328 and fastened to the conponent
carrier 48. For electrical insulation holding nenber 9 and bottomring 51

d f I ' ] ial, . h I h . I .
o T e ey 14500l M SRS S b L,
t4ﬁe Eglefi Iﬁrllwblétﬂﬁc Strahgth gnd lebo heattiamstey aseampandd vty the/c8fedpondingmngsi de  of

menber 9. There js also the possibilj.t ee Fig. 6 10, that
Such o vERRt S CHAE MASTIR, FUBBRIIRSS R SR s HId mriatE LisRot 74 he
conponenkogablé & HisdSsePiblé B a#@?@érrféhﬂﬁ?ysiéin ti ees@e afthicaringoftp@eastingFi g. 10
e.g. by a special self-sealing screw 72, which ma rise a conically

ni C Yy CO
formed t mekesial terRomRANGNIFANREaRYBRally also e il SArER AT GHeIN K€ a hol di ng
119, SahEdrhiiBSHIbbERs AdeBalF 61JHE SbesiohtifiglslipBorbrieibet 5040l pbisitle
projects radially outwards towards the recess L )
2009/ 10003 arChAapiPalGBtachoE! of (Bis alvine Wherehy campqnesitsansFincHit garger get

correspopdi 0 | 28 LRk natdridfa r ecess
edge 17. H&gﬂ%\y?ge E' @é&?@%@’ﬁ@?ﬁgsiggmg’ﬁﬁg rée@ggs?ﬁbs?i d recess may
conpri secarespoadingy acewbaiegassinghoidhe castirgmatetalas ngt needadnd bet ween
accomodat | r S i/ & t he
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The corresponding casting material can also serve for fastening the holding and/or

pressing member 9 which, when a ring sheet is used, is detachably fastened by means

of the above-mentioned screw in the accommodating recess 6 and 7, respectively.

Fig. 7 shows a section analogous to Fig. 3 through a further embodiment. In this
embodiment, an intermediate plate or intermediate ring 38 is additionally arranged
between components 2, 3 and 4, respectively, and circuit carrier 8 or board 13. This ring
serves both the fastening of the components and the fastening of the circuit carrier 8.
These members can here be fastened by screwing, see also Fig. 6. Since the
intermediate plate 38 is normatly made from an electrically insulating material, a
corresponding sleeve 36 according to Fig. 6 can optionaily be omitied.

To fasten the corresponding intermediate plate 38 relative to the ring sheet 14, the
holding and/or pressing member 9 is configured as a circumferential ring 32. Said 1ing
extends substantially only along the circumference of the intermediate plate 38 between
said plate and the inside 40 of the recess edge 17.

To hold and press the intermediate plate 38, the circumferential ring 32 comprises a
radially inwardly projecting holding nose 46. Said nose presses from above onto the



The uppernost and the | owernost support nenbers 5 in such a stacked
configuration can be closed by a separate lid nmenber in fluid-tight fashion
particularly with respect to the surroundi ng seawater. The accomodati ng
chanber 49 onponent carrier 48 and support ne s to
acconnDdatépﬁkﬁﬁgg?gﬁsponding insulating material 10. ﬁ%ﬁ%%ém%§%% i ment
said material may be a paste or liquidogith corresponding properties. The
properties are, in particular, adequate thermal conductivity and adequate
electric strength, see also the above observations. To vary one of said
propert i gptermediatecpiale 38cbarebypeegsing it toprardsi theriag Bhes Tdaindhis eimhedinaerd
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t he el ectthe acsammodating récess. ldbe araacofdhe aifcsiid carrien Btandithabdard 18an be added
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dependi ngaremetdfousdl i ds or additive content. The correspondi ng insul ating
material can be arranged in the accomobdating recess 6, 7 prior to
insertion of the conponent carrier 48. After a correspondi ng arrangenent of

t he conponAiMbeesiscRiwsHD five RITbsteNahd dircimf@ddiidl Fing 3L byianaldgy withttied er 8,
see Fig. 11, the ho(lé(ﬁi ncE; rjrng_"_or@'g\:edi_n rrb_e[ .9 #’iu f ast enedﬁ algld ?ol di ng
menber 9 PAREPEUHFBRRAMCRLS, 19 HYiS of ISP 13t Yt hEYMPIISRES @ numoer o

2009/ 100948620001 AR EEs IRinNeX 40! 8L bheveRQhdre TRty possiAt | ng
material 10, a hose ring 61 is arranged inside the accommodati ng chanber
49. Sai d ArPYiged. Asrpiuedigss bores arateardistanty @mspged aleng thefirglimigreDea; of t
material. Said hose ring particularly serves volune and/or pressure
conpensati on upon correspondi ng expansions of the insulating rmaterial.
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hol di ng rbeingSfastenedvhi ch is here configured as a flat ring hol ding conponent
71. In Fig. 10 said conmponent has an approxi mately rectangul ar
cross-section and is fastened by neans of the corresponding screw 35 to the
free end Asf canfarticarhecseentin Eigr 7 saveds suwppartmembensi Secandok anpargedisorieron tp
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tight manner by a lid member 33.

The invention provides for a simple stacking of electrical/electronic components, such as
are e.g. used for converter modules of voltage converter devices in the oil/natural gas
production sector in so-called subsea frees in series connection, which stacking can be
repaired and assembled easily. The electrical insulation of the corresponding
components relative to the support member, which is grounded as a rule, is carried out



Fig. 11 shows a further enbodi ment by analogy with Fig. 10. Said enbodi nent
differs particularly fromthe enbodi nent according to Figs. 9 or 10 by

anot her shape of the hol ding nmenber 9. Said nmenber extends in Fig.1l1l from
the inside 40 of the recess edge 17 radially inwards and grips over the end
section 63waf20bvdimoemanponent carrier 48. On the outsi de POT/ERPHEY/0AMIONENt
carrier 48 opposite the accommodati ng chanber 49, the WO

2009/ 100914PCT/ EP2009/ 001011 36 hol di & menber 9 is detachably secured by
nmeans of the corresponding screws 35 to said carrier. O herw se, the

hol di ng nenber 9 rdi Fi d.. |- '

proj ecti B!h"@énm*ﬁﬁ%lggg%%gi’@?ecﬁfﬁmcy’sg%éé@%@%’%i"ﬁgp B%g@ gapg%r\%él‘gl of the
Ir:_eceSSOemththeAh@Me'll’méIWaﬁtelhébr@ the otreportentheanctoekeby perdissha®ged is@e al so
ig. 10, is shown at least in part. Fig. 1 Rely! in part a
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f ast ened means of SCrews t he conponent carrier 48. The fastening
oper at i ontnezaphates sudieaigiatively POt NIFYIRILt achment, gluing, or the like, in
the area of an underside 15 of the conponent. The other nenbers in Fig. 11
and also in Fig. 10 correspond substantially to those ' shown in Fig. 9,
and | i ke Duefte thenoerenponsting arrangement And fasteningeef theyyandug enerpgrs Acimele

assembiy of the arrangement system is enabled on the one hand, and repair without
damage to corresponding components by exchanging the damaged part can be carried

out on the other hand.

There is also the possibility of fastening the corresponding holding and/or pressing
member 9, see for example the figures, not only in the area of its circumference by
screwing to the support member. Instead of this, further screws may also be provided in

the interior of the holding andfor pressing member.

Fig. 8 is a top view on an arrangement system 1 with a circular support member 5 and an
accommodating recess 6 formed therein. A number of said support members 5, see also
Fig. 9 or Figs. 10 and 11, can be stacked one on top of the other and are substantially of

the same construction all the time.

The further members arranged in the accommodating recess 6 (see circuit carrier 8
according to Fig. 11, holding member 9 or component carrier 48) are also circular and

inserted into the accommodating recess 6.



Partly, the correspondi ng nenbers are only explained in nore detail in
connection with one figure. Fig. 11 shows the correspondi ng venting and/ or
filling opening 70 in the end section 63 of the conponent carrier 48. Said

openi ng 70 | osed by neans of a screwthat is nd into
t he venti nygﬁdgﬁ)@gﬁi | 1'ing opening 70 fromthe side of ﬂ%@?@ﬁﬁg WO

20091100914PCT/ EP2009/ 001011 37 nenber Q for correspondi ng cl osing. The
opening 70 shows a correspondi ng end séction that is directed towards the
free end of the conmponent carrier 48. The sealing rings 57 and 58 are each
arr Fmged Aabotéom plabd51 &Oarm‘gg'ebeeatc%ilyﬂmmd . dcommudatiiie recéSs in'ITBefomfdf@s pondi ng
sealing rings 57, 58 can be i.ntroduce mount on the bottomring 51
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corresporydgwigWMgy during nounting of the conponent carrier 48. The

i nsul ati ng na?erial can al so be arranged in the accomodati ng chanber via
the venting and/or filling opening 70. A conbination of the two arrangenent
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di stance 56 between conponent carrier 48 and surface
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member 9 contains some of the corresponding bores 34 in combination with venting

and/or filling openings 70 in the component carrier 48; see also the subsequent Figs. 9 to
11.

The support member 5 comprises a recess edge 17 surrounding the corresponding
accommodating recess 6 and 7, respectively; see also Fig. 9, in which near the upper
free end thereof a plug groove 68 is designed in surrounding fashion. A corresponding
plug projection 69 of the holding member 9 can be inserted into said groove.

The distribution of the venting and/or filling openings 70 is shown in Fig. 8 only by way of
example, with more of said openings being possibly provided or also in another
arrangement or aiso only in the ring sections 64 and 65.

Fig. 9 shows, on a top side of the component carrier 48, a number of components 2, 3
and 4 which e.g. represent a diode, a MOSFET or other electrical or electronic
components.



In the further enbodi ment shown in Fig. 12, the internediate ring and
conponent carrier 38, 48, respectively, is fastened by neans of an
intermediate ring 27. Said internmediate ring 27 is held on the recess edge
17 by means of the holding and/or pressing nmenber WO

2009/ 1009 1veCEPR0019/ 001011 38 9, which can al so be de®CgmEeWOIHEN1011
circunferential ring 2 or holding ring 71, respectively. This is
particularly carded out by pressing o82 end 79 of the intermediate ring 27
onto a stepped projection 81 of the recess edge 17, which is configured to

project radially inwards and.in surroundi fashion. -Wth a correspgndi ng
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conpone
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Che” e miigatens tiétend s of s REGRS Kb 17, Suroliuthd sdlol B LR, °, S O
a%aggedhalt prmethle iimeﬂ;mem of \ties wbajb\aaangmé?l syenebel t agaihst tmmpemétnl‘aﬁslrl] ofit ed
enmbodi nent, see, also .F qg. two | ayers.of insulating.,nater.ial. sheets 14
are arr dhgeiPavels %"@8##@%?&8)&9@ frgpm ngn'loft%%"@nhgﬂvépared scal e.
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7; see also Fig. 12. The rebound recess 76 Sperves to arrange fur

: er
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pl ate ora corresponding manner on the upper side 12 and fower side 11, respectively. The
bottom ring 51 is arranged centrally in each accommodating recess 6, 7. Said ring
serves along its ring circumference 52 to support an inner radial end section 50 of the
component carrier 48. For external abutment of a free end of the component carrier 48 a
contact nose 54 projects from the upper side 53 of the bottom ring 51.

The component carrier 48 extends spaced apart at a distance 56 from the surface 16 of
the corresponding accormmodating recess 6, 7 and is provided on its radially outer end
section 63, see particularly Fig. 11, with a member extending substantially in paralliel with
the inside 40 of the recess edge 17. An accommaodating chamber 49 is formed between
the component carrier 48 and the support member 5 through this spaced-apart
arrangement. An insulating material 10 is arranged in said chamber, see particularly Fig.
11. Said material serves the electrical insulation particularly of the components 2, 3, 4
arranged on the component carrier 48 and serves at the same time to transfer heat



WD 2009/ 100914PCT/ EP2009/ 001011 39 the like. A ring insulation material 80
I s arranged between said plate and the insulating material sheets
particularly along an edge 77 of the rebound recess 76 It should be noted

i n connecti },ne embodi nent according to Figs. ﬁﬁg t the
I nsul ati ng v?r(g%erl al 10 can al so be di spensed with beca ﬁi@@ﬁfﬂﬁ

arrangenent and nounting of internedi at%rl ng and conponent carrier 38, 48,
respectively, already provide for a relatively high electric strength of
t he accommodati ng chanber. Furthernore, it should be noted with respect to

the i nsul ajwangs Mmetsappert mbfben 8t T ppoRiAEhBe: §i§rn\5ﬁﬁalmbrn?éﬁ ﬁﬁgﬁ%e t her mal
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respect i VelitthdbdHigpbaan h@éﬂh‘é@ tolthie 8B&\Gatk0 t he preceding description
al so in connection Wth % fg‘ement accord| ng to Figs. 12 and 13. WO

2009/ 100914PCT/ EP2009/ 001011 40 d ai ns Arrangerrent system 1. An arrangenent
system ( Lhohsiertingliddipinbindbrif 185 sis6 g@rs@a%n'e?ecmpﬂgﬁa@éf%g 3, 4),

particularly o vol t agé converter OWer su m for use
in oil/ na?wmn%m@rféhﬁhle mﬁﬁﬂefcwtos&nsgreaan adeapiateodielestnip srengthmimber  ( 5)

fecess (60 heuppbtioriftr 8y GnEh W ntirhBr® SppiRsTs SR cormpdat i ng
recess and electrically connected to the conponents (2, 3, 4), and a
CommongyS RBP4 b i Sl e 9 st bl 1 e
i nsul at i ng detachablylse¢urd)the sorsespandiag campbrerss 2j Hapaut bet ween circuit
carrier (8) and/or conponents (2, 3, 4) and the support nenber (5). 2. The

arrangenment system according to claiml,
At its radially outwardly located end section 63, the component carrier 48, which is

formed as a ring component, is detachably fastened by means of the holding member 9
to the support member 5. Such fastening is normally accomplished through a multitude
of screws 35 that are inserted through corresponding screw-on bores 34 and fastened to
the component carrier 48. For electrical insulation holding member 9 and bottom ring 51
are made of a plastic material, such as polyurethane or the like.

A number of venting and/or filling openings 70 are arranged in the component carrier 48.
These openings are e.g. closeable by means of screw 35 from the side of the holding
member 9.

There is also the possibility, see Fig. 10, that such a venting and filling opening can be
closed from the side of the component carrier 48 or the upper side 55 thereof. This is
done in Fig. 10 e.g. by a special self-sealing screw 72, which may comprise a conically
formed thread.

The holding member 9 is normally configured as a holding ring. Said ring comprises a
surrounding plug type projection 69 that projects radially outwards towards the recess



characterized in that the support nenber (5) is provided at both sides with
accommodati ng recesses (6, 7) arranged in | ower and upper side. 3. The
arrangenent system according to claim1l or 2, characterized in that said
system has a substantially circular cross-section. 4. The arrangenent

syst em accwadiopiob4any one of the preceding clains, cR&IAEIEYP0i&d | n t hat
the acconmmodating recess (6, 7) can be closed in fluid-tight fashion. 5.
The arrangenment system according to an34one of the preceding clains,
characterized in WD 2009/ 100914PCT/ EP2009/ 001011 41 that the circuit

carrier (e%)geiﬁ. ﬁisbsﬂgérfjeo(ilji@a corresponding plug groove 68 formed in surrounding fashion
in the recess edge 17.

To close the corresponding accommaodating recess, said recess may comprise a
covering member 30 which is particularly arranged between accommodating recesses
16, 17 of support members 5 stacked one upon the other, with the recesses facing each

other.

The uppermost and the lowermost support members 5 in such a stacked configuration
can be closed by a separate lid member in fluid-tight fashion particularly with respect to

the surrounding seawater.

The accommodating chamber 49 between component carrier 48 and support member 5
serves to accommodate the corresponding insulating material 10. In one embodiment
said material may be a paste or liquid with corresponding properties. The properties are,
in particular, adequéte thermal conductivity and adequate electric sirength, see also the
above observations, To vary one of said properties in case of need, the pasty or liquid
base material of the insulating material may have added an especially mineral additive.
Said additive can serve to increase the thermal conductivity and/or to increase the

electric strength.

Said additive or also a further solid can be added to the base material aiso for varying
the viscosity. For instance, the corresponding insulating material can be made more or
less “pasty”, depending on the solids or additive content. The corresponding insulating
material can be arranged in the accommodating recess 8, 7 prior to insertion of the
component carrier 48. After a corresponding arrangement of the component carrier 48
and optionally an additional circuit carrier 8, see Fig. 11, the holding ring or holding
member 9 is fastened, and holding member 9 and component carrier 48 are screwed

together.



6. The arrangenent system according to any one of the preceding clains,
characterized in that the conponents (2, 3, 4) are arranged on the circuit
carrier (8) and/or at |least electrically connected thereto. 7. The

ar r angenent ccording to any one of the precedi
characteri z%?j%lﬁ)%ﬁ%g‘t the insulating material (10) is %Tapgdcﬁ rIea | y

I nsulating casting material. 8. The ar rsgngement system according to any one
of the preceding clains, characterized™n that the casting material is
epoxy resin. 9. The arrangenent system according to any one of the

pr ecedi ngNettdd the,couhapamﬁrﬁrihmdtirigmhile&bl 1Tdﬁe Hose vih@ 6it gama@igexi indidd fHe) d! s an
electrically insulating sheet (14). .10. e _arrangenent stem according to
any one 0 ccﬁwgwadéh%%al? %'I%' ﬁ%{d "Zﬂ%{? 83'@@?'[‘?@5“?’?&@%5{“?‘?%“@ re@iyela) |y
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accordi nguto any one of the preceding clains, characterized in
pon corresponding expansions of the insulating material.

Furthermore, sealing rings 57, 58 are arranged in the accommodating chamber 49 at its
corresponding ends 58, 60. These rings may have a round or anguiar and particularly
square cross-section. Such sealing rings are also called O-rings.

Fig. 10 shows a further embodiment of an arrangement system, particularly in the area of
a recess edge 17. Said embodiment differs from the one according to Fig. 9 particularly
in the form of the holding member 9, which is here configured as a flat ring holding
component 71. in Fig. 10 said component has an approximately rectangular cross-
section and is fastened by means of the corresponding screw 35 to the free end of the
component carrier 48 which is oriented upwards in the direction of the cover member 30.

Holding member 9, see also the remaining figures, component carrier 48, support
member $ and also bottom ring 51 define the accommodating chamber 49,

in Fig. 10, the corresponding venting and/or filling opening 70 extends horizontally
between accommodating chamber 49 and a bore in the component carrier 48. Said bore
is oriented towards the surface 16 of the accommodating recess 6. In said bore a
particularly self-sealing screw 72 with conical thread is arranged for closing the venting

and/or filling opening 70,

Fig. 11 shows a further embodiment by analogy with Fig. 10. Said embodiment differs
particularly from the embodiment according to Figs. 9 or 10 by another shape of the
holding member 9. Said member extends in Fig.11 from the inside 40 of the recess edge
17 radially inwards and grips over the end section 63 of the component carrier 48. On the
outside of the component carrier 48 opposite the accommodating chamber 49, the



that the sheet (10) is configured as a ring sheet. 12. The arrangenent

system according to any one of the preceding clains, characterized in 42
that the sheet (10) is arranged at least in part between underside (18) of
the circuit carrier (8) and/or undersides (15) of each conponent (2, 3, 4)
and surfacw® 00%00a# the accomodati ng recess (6, 7). TXSTEXHEeMPlAngenent
system according to any one of the preceding clains, characterized in that
t he sheet (14) has a constant sheet th&kness (41). 14. The arrangenent

system according to any one of the preceding cI ai ms, characterized in that

the sheet (14) is e terial
coof 11t Bolng merineres 8 delacBah speuBy peatR o 1 f&esﬁiidﬁ%%%%? 551
precedi ngaiglcafrid, characterized in that the sheet (14) is inserted w thout
gluing into the accommodating recess (6, 7).
Otherwise, the holding member 9 according to Fig. 11 comprises a surrounding plug
projection 69 which is inserted into a corresponding plug groove 61 of the recess edge
17.

Above the holding member 8 the cover member 30, see also Fig. 10, is shown at least in
part.

Fig. 11 additionally shows in part a circuit carrier 8 which may be configured in the form
of a board 13. Said carrier is connected via corresponding connection wires 43 to the
components 2, 3 and 4; see also Fig. 8. Itis also possible to omit such a separate circuit
carrier 8, and the corresponding circuits may here be arranged on the companent carrier
48. The materia! of circuit carrier 8 and component carrier 48 is substantially identical
with that of the cover member 30 and is particularly a fiber composite made of paper and

phenolic plastic.

According to Fig. 11 the corresponding components 2, 3 and 4 are fastened by means of
screws 19 to the component carrier 48. The fastening operation can also be carried out
by attachment, gluing, or the like, in the area of an underside 15 of the component.

The other members in Fig. 11 and also in Fig. 10 correspond substantially to those
* shown in Fig. 9, and like reference numerals are each time used for like components.
Partly, the corresponding members are only explained in more detail in connection with

one figure.

Fig. 11 shows the corresponding venting andor filling opening 70 in the end section 63
of the component carrier 48. Said opening 70 is here closed by means of a screw thatis
screwed up and into the venting and/or filling opening 70 from the side of the holding



16. The arrangenent system according to any one of the preceding clains,
characterized in that the sheet (14) is arranged in the accommodati ng
recess (6, 7) particularly up to the recess edge (17). 17. The arrangenent

system aCCQ{rHE@guﬁo@ any one of the preceding claims, chanagh&bhd®s in that
t he support nenper ](5) Is made froma particularly seawater-resi stant

mat eri al such as bronze or the like. 1 The arrangenent system accordi ng
to any one of the preceding clains, characterized in that the hol ding
menber (9) is a pressing nenber connected to the support nenber (5)

parti cul anémbéng foc cenesppnding@Id3MAO THE O9drR_T0 BRAGOSE £OMddpbhdihd ebd. The
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The sealing rings 57 and 58 are each arranged at ends 59, 60 of the accommodating
chamber 49. The corresponding sealing rings 57, 58 can be introduced by mounting on
the bottom ring 51 and on the holding member 9, respectively, said rings being e.g.
directly glued to this member,

The accommodating chamber 49 can be filled prior to the arrangement of the component
carrier 48, and excessive insulating material 10 can be squeezed out of the
accommodating chamber 49 in a corresponding way during mounting of the component
carrier 48. The insulating material can also be arranged in the accommodating chamber
via the venting and/or filling opening 70. A combination of the two arrangement methods

is also possible.

In the embodiment according to Fig. 11 the distance 56 between component carrier 48
and surface 16 of the accommodating recess 6 and 7, respectively, is constant at least in
the area of said surface 16. The distance can e.g. be larger between component carrier
48 and inside 40 of the recess edge 17. The hose ring 61 is arranged in the area of a
corresponding connection edge 62 between accommodating recess 6, 7 and recess
edge 17.

Fig. 12 shows a section according to Fig. 9 through a further embodiment of the
arrangement system 1 according o the invention. Like members are provided with like
reference numerals and, as far as their description is concerned, reference is made to

the description of the preceding figures

in the further embodiment shown in Fig. 12, the intermediate ring and component carrier
38, 48, respactively, is fastened by means of an intermediate ring 27. Said intermediate
ring 27 is held on the recess edge 17 by means of the holding and/or pressing member



20. The arrangenent system according to any one of the preceding clains,
characterized in that the hol di ng nenber
particul arly of paper and phenolic plastic.
according to any one of the preceding clains,

(9) is nmade of a fiber conposite,
21. The arrangenent system
characterized in that a

plurality 90 Xey®4(19) are arranged for fastening t h@CHEPHIHYPIMdber (9)

to the support nenber
hol di ng menber (9).

(5) particularly along a circunference (20) of the
( _ 22. The arrangenef8 system according to any one of the
preceding clains, characterized in that the insulating material (10, 14)
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3, 4).

cl ai ms, GR&GEehEH Zﬁfbdnﬂlng\&rﬂm%mg%ﬁﬁ’ﬁﬂnﬁiﬁé%&(\rﬁ%@ééﬂmn see also

Fig. 9, the intermediate ring 27 holds the intermediate ring and component carrier 38, 48,
respectively, in position. However, the intermediate ring and the component carrier 38,
48, respectively, are movable to some extent for compensating for thermal differences in

neighboring components.

The intermediate ring and the component carrier 38, 49, respectively, is spaced apart
from the inside 14 of the recess edge 17 with formation of an accommodating chamber
49. In this chamber an insulating material 10, such as silicone, is arranged. The
insulating material 10 can fill the whole accommodating chamber. The insulating material
10 can particularly be configured as a coating on the inside 40 of the recess edge 17
and/or the intermediate ring and component carrier 38, 48, respectively.

The intermediate ring 27 is also made from an insulating material, such as ajuminum

oxide.

The intermediate ring and the component carrier 38, 48, respectively, is insulated from
the upper side of the accommodating recess, with an insulating material iayer/sheet 14
being arranged at least in one layer between said members. In the lilustrated

embodiment, see also Fig. 13, two layers of insulating material sheets 14 are arranged.

Fig. 13 shows the area “X” of Fig. 12 on an enlarged scale. As can particularly be seen,
the insulating material 10 is arranged not only in the cofresponding accommodating

' chamber, but also underneath the two insulating material sheets 14 in the area of a

rebound recess 76. Said recess is arranged approximately centrally in the
accommodating recess 6, 7; see aiso Fig. 12. The rebound recess 76 serves to arrange
further members, such as e.g. a fiber glass plate 79, aramid glass plate, a woven plate or

bbb ek bt ISR A ST



44 that the hol ding nenber (9) conprises at |east one insertion opening
(24) for an orienting neans (25) for orienting a conmponent (2, 3, 4). 25.
The arrangenent system according to any one of the preceding clains,
characteri%ﬁgmk@uﬁgat the orienting nmeans (25) is in pqﬁﬁhﬁukﬁhﬁﬁp
electrically 1nsulating orienting pin (26) preferably nade 0f a plastic
material. 26. The arrangenent system agcording to any one of the preceding
claims, characterized in that hol ding nmber (9) and support nenber (5)
have arranged therei nbetween, at least in the area of the fastening screws
(19), initerliKkedA fing irfsulgsen raferial Bts &fshgeahRtessh sHicpldie didahe Fistkiting. 27.
The arran enEntmggsten1accord|ng to a2¥ one of the precedln% cl ai s,

char act eFIaRIE! PheeihRaItieyany 3lerg AR aras &7 of the rebwYng recersd- drsheddiicessi bl e
pl astic ABAld 8dnnedfon WlEHRIIMBIRIB acsYRER o ¥sgO diand 1@%@1@{% gaeena@flg the

preceding clainms, characterized in that the circuit carrier conpri ses
conmponenMatehitgan plagpesirpepsed withberausedhe spaced@angenart andanewdingt owar ds
the out epsiriaRed f andcomporents t WA y one of
t he pr eced‘l ng c?'gflaerrr@ cnhar acter Pzeéé in "’ 2 ré%é&ﬁ%?ﬁfé%?b%n&é’foﬁ@

relatively high electric strength of the accommodating chamber. Furthermore, it should

be noted with respect to the insulating material 10 that said materia! serves not only the

thermal insulation or electrical insulation, but also as a vibration damping material for the

intermediate ring and component carrier 38, 48, respectively,

Otherwise, reference is made to the preceding description also in connection with the
embodiment according to Figs. 12 and 13.



that the hol ding nenber (9) is configured as a cover nenber (30) covering
the accommodating recess (6, 7) at least in part. 30. The arrangenent
system according to any one of the preceding clains, characterized in WD
2009/ 100914PCT/ EP2009/ 001011 45 that the hol ding nenber (9) is configured
as a circumiceentonad ring (32) fixing the circuit carrPET/EPBPYeMolleast in
part along the circunference (31) thereof. 31. The arrangenent system
according to any one of the preceding 40ains, characterized in that alid
menber (33) that is closing the accommbdating recess (6, 7) in fluid-tight
fashion is arranged above circuit carrier (8) and/or holding nenber (9).
32. The arrangenent system according to any one of the preceding clains,
characterized in that a nunber of sugpaints nenbers (5) w th corresponding
accomodati ng recesses (6, 7) and further menbers arranged therein are
adapted to be stacked. 33. The arrangenent system according to any one of

the preceding clains, characteripgRfgement system

1. An arrangement system (1) for a piurality of electricalfelectronic components (2, 3,
4), particularly of a voltage converter device of a power supply system for use in
oit/natural gas production, comprising at least one support member (5) which is
provided at jeast on one side with a surrounded accommeodating recess (6, 7), a
circuit carrier (8) which is arranged in the accommodating recess and electrically
connected to the components (2, 3, 4), and a holding member (9) which fixes the
circuit carrier (8) and/or the components (2, 3, 4) in the accommodating recess (6,
7), wherein an insulating material (10) is arranged at least in part between circuit
carrier {8) and/or components (2, 3, 4) and the support member (5).

2. The arrangement system according to claim 1,
characterized in
that the support member (5) is provided at both sides with accommodating
recesses (6, 7) arranged in lower and upper side.

3. The arrangement system according to claim 1 or 2,
characterized in
that said system has a substantially circular cross-section.

4. The arrangement system according to any one of the preceding claims,
characterized in
that the accommaodating recess (8, 7) can be closed in fluid-tight fashion.

5. The arrangement system according to any one of the preceding claims,
characterized in



that the support nenbers (6) are stackable by neans of the recess edges
(17) surroundi ng the acconmodati ng recesses (6, 7). 34. The arrangenent
system according to any one of the preceding clains, characterized in that

t he suppow %%&514( 5) in the area of the recess edge {d/pp0@fo1011
ATy '

substanti the shape of a lying T when viewed in cross section. 35. The
arrangenment system according to any onpg of the preceding clains,
characterized in that the conponent (2, 3, 4) conprises at |east one
electrically insulating screwon bore (34) for fastening to the support
menber (5) byhatélaneirauit carriee (8Mis &3Bprd 36). The arrangenent system accordi ng
to any one of the preceding clains, characterized in WO

20091100914PCT/ EP20091001011 46 that a sleeve (36) of an electrically

i nsul at ig)g nAherdn@ngementsstdne dedording tdenysonevt the phemeding3Bims,

characterized in
that the components (2, 3, 4) are arranged on the circuit carrier (8) and/or at least
electrically connected thereto.

7. The arrangement system according to any one of the preceding claims,
characterized in
that the insulating material (10) is an electrically insulating casting material.

8. The arrangement system according to any one of the preceding claims,
characterized in
that the casting material is epoxy resin.

9. The arrangement system according to any one of the preceding claims,
characterized in
that the insulating material (10} is an electrically insulating sheet (14).

10. The arangement system according to any one of the preceding claims,
characterized in
that the electrically insulating sheet (10) is a ceramic sheet.

11. The arrangement system according to any one of the preceding claims,
characterized in
that the sheet (10) is configured as a ring sheet.

12.  The arrangement system according to any one of the preceding claims,
characterized in



37. The arrangenent system according to any one of the preceding clains,
characterized in that the sleeve (36) extends at |east up and into the
insulating material (10, 14). 38. The arrangenent system according to any
one of the preceding clains, characterized in that the sleev% 3?%

conpri ses P WPUEY4edge (37) resting on the conponent RQE““?W’Q§@ 9. The
arrangenent system according to any one of the preceding clains,
characterized in that the conponent (ﬂ? 3, 4) is particularly detachably
fastened to an internediate plate (38) arranged between hol di ng nenber (9)

and i nsul ati pos, il %%ﬁ?kbd)é?gﬁrén@edcﬁ%asmﬁpﬁ bEWEERNBRlerSIBY ¢8) cidisor di ng to

any one of the prece haracterized In that the interngdiate
pl ate (38) i sirtuikeairiés(Shendior widersides 15 cheaahesasnoneot (2, 3. AR dat i ng

recess (6, 7)

pr ecedi ng cl g,l%ﬁ%{%ﬁcgﬁr@%@@‘?%ﬁﬂéfﬂm according to any one of the

13.  The arrangement system according to any one of the preceding claims,
characterized in
that the sheet (14) has a constant sheet thickness (41).

14. The arrangement system according to any one of the preceding claims,
characterized in
that the shest (14) is made of a material having a high heat transfer coefficient.

15.  The arrangement system according to any one of the preceding claims,
characterized in
that the sheet (14) is inserted without gluing info the accommodating recess (6, 7).

18. The arrangement system according to any one of the preceding claims,
characterized in
that the sheet (14) is arranged in the accommodating recess (6, 7) particularly up
to the recess edge (17).

17.  The arrangement system according to any one of the preceding claims,
characterized in
that the support member (5) is made from a particularly seawater-resistant
material such as bronze or the like.

18.  The arrangement system according ta any one of the preceding claims,
characterized in
that the holding member (9) is a pressing member connected to the support
member (5) particularly by screwing.



t hat an adhesive conpound is arranged on an underside (21) of the hol ding
menber (9) facing the conponents (2, 3, 4). 42. The arrangenent system
according to any one of the preceding clains, characterized in WO

2009/ 10091%?&?({05%989/ 001011 47 that the sheet (14) is I)_‘quﬁﬂﬁ&glgnggfp a

material, particularly a conposite ceramc material, which Can be reshaped
at least in part by pressure and/or hegt,. 43. The arrangenent system
according to any one of the preceding clhains, characterized in that the
sheet (14) is flexible. 44. The arrangenent system according to any one of
t he preceding clains, characterized in that said systemcontains a

substant i g1 i aang b MRRPL Sl bloordif 14/ 6r o the preceding claims
characterized in
that the holding member (9) is ring-shaped.

20. The arrangement system according to any one of the preceding claims,
characterized in
that the holding member (8) is made of a fiber composite, particularly of paper and

phenolic plastic.

21. The arrangement system according to any one of the preceding claims,
characterized in
that a plurality of screws (19) are arranged for fastening the holding member (9) to
the support member (5) particularly along a circumference (20) of the holding
member (9).

22. The arrangement system according to any one of the preceding claims,
characterized in
that the insulating material (10, 14) is arranged in the area of the components (2,
3, 4).

23. The arrangement system according to any one of the preceding claims,
characterized in
that the holding member (8) comprises a plurality of press surfaces (22) and/or
accommodating recesses (23) on its underside (21) facing the component (2, 3,
4).

24.  The arrangement system according to any one of the preceding claims,

characterized in



45. The arrangenent system according to claim 1, characterized in that the
insulating material (10) is nade at | east of a pasty or |iquid base
material. 46. The arrangenent system according to claim45, characterized
in that the base material conprises a particularly mneral additive for
defini ng tWwerased/1veomducti vity and/ or el ectric strengt hPCA/EP200%80184r angenent
system according to claim45, characterized in that the base material is
variable in its viscosity by varying i44 solids content. 48. The
arrangenment system according to claim45, characterized in that a conponent

i I d_f dat i , i
e comast i gl RSB mefiosh i MRHELL feostBpg RERARANean g 28 oLan .0 "
support menbepridritihg nekeins 125) fenorentingedaipongntqRadielr (49) for accommodat i ng

the insulating material (10). 49. The arrangenent system according to claim
48, characterized in that the conponent carrier (48) is forned as a circuit

carrier ©8). TM@%&&Q%}Q@Q@&B@%@%%&oﬁﬁle%}ecélaiﬁgdéimgeﬁem system

according to claim49, characterized I1n that the components (2, 3, 4) are
connected to ch¥ragtafiz88dMon points on the circuit carrier (8) via

connection wi frl%ﬂh@%?ﬂemiri}mggﬁ%gﬁafﬂ%g%ﬂbr aezfgtsejefﬁcaﬂaﬁﬁé‘siém@ drienfhgpi 48,

characterized 1n that the rrier Is configured as a ring
conponent . 52(26F peefereplmrdaceita Bosticdnatad@lor ding to cl ai m 48, characteri zed
in that the conponent carrier (48) extends towards the recess edge (17) of
t he support menber (5) which surrounds the accommobdating recess (6, 7).

26. The arrangement system according to any one of the preceding claims,

characterized in
that holding member (9) and support member (5) have arranged thereinbetween,
at least in the area of the fastening screws (19), intermediate rings (27) that are

compressibie during screwing.

27. The arrangement system according to any one of the preceding claims,
characterized in
that the intermediate ring (27) is made of compressibie plastic material.

28. The arrangement system according to any one of the preceding claims,
characterized in
that the circuit carrier (8) comprises component openings (28) and/or component
cutouts (29) that are open towards the outer edge thereof.

29. The arrangement system according to any one of the preceding claims,
characterized in
that the hoiding member (9) is configured as a cover member (30) covering the

accommodating recess (6, 7} atleastin part.

30. The arrangement system according to any one of the preceding claims,
characterized in



53. The arrangenent system according to claim48, characterized in that the
conponent carrier (48) extends partly in a direction substantially
per pendi cular to the surface (16) of the accommodating recess (6,7) along

the recess gg9 . 54. The arrangenent system accor ﬁﬂﬁ [,m 48,
characteri z‘gd @?\ﬁfgg%}é't t he conponent carrier (48) is su(;:)ppor Pté@g’géﬂlts

radially inner free end section (15). g? The arrangenent system accordi ng
to claimb54, characterized in that a b6ftomplate (51) is arranged in the
accomodating recess (6, 7) for supporting the conponent carrier (48). 56.

The arr angerrermatfwmamg@ﬁa?ﬁ&&rgg) it @offigiirdd &Pa chimhferdnBal 3R Mdrithe t he

bottom plate (51) is .configured as a bottomring on which the conponent
carrier (48) icgc'ﬁlﬁ?é'ﬂﬁ"t(gha'g?aqtéhﬁ“ alang e crgpERiengsd34) R§re9fr cunf er ence
(52). 57. The arrangenent system according to claimb55, characterized in
that the bottomplate (51) conprises, on its upper side (53), a contact
nose (54)3%or ThamEapgeBantAseMLRCCORBNG oAy RRgtof the Rreeedipgigpims, WO
2009/1009141" GHARR4ORHLPRL011 49 58. The arrangenent system according to
claim57, characterized 1n that the conponents (2, 3, 4) are detachably
f ast ened to t Hwtedidmemnberdg3kthads cBBngdie atronuoegaing mecasan®,iin fuldfightsg.

The arrangene ﬁ@gp [,A0.; ] | i that the
di stance (56) I?%)sehfav@%%wan eréﬂ?d(%%(t{{:&%%ﬂ%%g%%ﬁwgﬁéﬁér@ié?) and surface
(16) of the acconmodating recess (6, 7) is substantially constant. 60. The
arrange S m.accordi n o .claimda48  characterized in that at |east
one-soal 15 11 g SranssiRest eeliadofld S AR And gl cna (S5 60)
of the accommgHatdcberizatbinber (49).

that a number of support members (5) with corresponding accommodating

recesses (6, 7) and further members arranged therein are adapted to be stacked.

33. The arrangement system according to any one of the preceding claims,
characterized in
that the support members (6} are stackable by means of the recess edges (17)
surrounding the accommodating recesses (6, 7).

34. The arrangement system according to any one of the preceding claims,
characterized in
that the support member (5) in the area of the recess edge (17) has substantially
the shape of a lying T when viewed in cross section.

35. The arrangement system according to any one of the preceding claims,
characterized in
that the component (2, 3, 4) comprises at least one electrically insulating screw-on
bore (34) for fastening to the support member (5) by means of a screw (35).

36. The arrangement system according to any one of the preceding claims,
characterized in



61. The arrangenent system according to any one of the preceding clains,
characterized in that a hose ring (61) is arranged substantially al ong the
connection edge (62) of accommodating recess (6, 7) and recess edge (17).
62. The arrangenment system according to claim48, characterized in that a
hol di ng newleexog/@potits arranged bet ween conponent carri @CTEREPI/BHAMIsuppor t
menber (5) for fixing the conponent carrier on the support nenber. 63. The
arrangenent system according to claim#é®g, characterized in that the hol ding
menber (9) is assigned to a radially outer end section (63) of the

conponent carrier (48).. 64. The arrangenent system accqrding.to claim1l,
characteri z edthaﬁatsﬁ?ﬁ’% 1@5 %@P(ﬁ?‘?@ﬂ’hﬁéwaﬁ]@m @r'eldﬁquﬁﬁ?gPj"t‘g@eécrew"m
particularly ﬂwet(ig,@prt ring conponent. 65. The arrangenent system accordi ng
to claim1, characterized in that the holding nmenber (9) conprises a plug

projection (69) which is insertable into a plug groove (68) on the inside

of the rggesstrdagafdetden isX%?e@%W%%}Gﬁé%P@@%éWaiﬁ@. 66. The

arrangenent system accor to clalme65, characterized 1n that the plug
proj ecti on (c6ehatagterizedinbst antially angul ar, particularly square or

45, ohar act er LT R0} pdendy 5 646k B ORI, (i BTAREION &) cned o

the conponent carrier (48). 68. The arrangenent systemaccording to claim

19 | ohar agt e S bod Nl SRR BT 99 e drebdaigohey nos (70) are
characterized in

that the sleeve (36) comprises a sleeve edge {37) resting on the component (2, 3,
4).

39. The arrangement system according to any one of the preceding claims,
characterized in
that the component (2, 3, 4) is particularly detachably fastened to an intermediate
plate (38) arranged between holding member (8) and insulating material (10, 14).

40. The arangement system according to any one of the preceding claims,
characterized in
that the intermediate plate (38) is fixed by means of the holding member (@) in the
accommodating recess (6, 7).

41. The arrangement system according to any one of the preceding claims,
characterized in
that an adhesive compound is arranged on an underside (21) of the holding
member (9) facing the components (2, 3, 4).

42.  The arrangement system according to any one of the preceding claims,

characterized in



69. The arrangenment system according to claim 1, characterized in that the
hol di ng nmenber (9) is configured as a flat ring holding conponent (71). 70.
The arrangenent system according to claimb52, characterized in that the

hol di ng ne(rﬁﬁgor?gl?[)gg‘gri ps fromthe inside (40) of the r%ﬁ?ﬁz&ﬂﬂﬁoiﬂl) over

the end se of the conmponent carrier (48) which'is assigned to the
recess edge (17). 71. The arrangenent g.?/stem according to cl aim®69,
characterized in that the hol ding nenb (9) conprises two ring sections
(64, 65) and two tapered ring sections (66, 67) arranged between said
sections in st tidheat (1}3_)£Hfanﬁéd 1@‘."4 %g@ﬂﬂﬁﬁéﬂi&:lé@dmb?npoﬁ@hcefémic
arrangement system accqr di to clajm68,. characterized i t a
particularly t?q%g&'&h?%@ﬁpfﬁatd%ﬁ?t BbpaJ{Pyan&éﬂJr?(?nB@r bsgtewabl e into
the venting and/or filling opening (7) or to close the sane. 73. The
arrangenment system according to claim56, characterized in that the bottom
ring (51)43andlhsamrancgmegt ?!5?@“ BO5OrHiBg 49 anyaRROK P8 RrersdestaiMScal | y

i nsul ating pl aphraeteledihal such as pol yurethane or the like. WO

2009/ 100914PCT/ EP2009/ 001011 51 74. The arrangenent system according to
claim 1, char #&tthe shegt (14) istfigiblene support menber (5) conprises an upper
and a | ower accommobdating recess (6, 7) in the upper and |ower side (11,
12). 75. The arrangenent system according to claim 33, characterized in

t hat t he 44eccbe artangemenysystsm eogpding terenbensof( iBy percedioadiame. upon t he

ot her are conf b%rc?&izteﬁiﬁe insertable into one another partly with their

ends (73, 74)° acing each other. 76. The arrangenent system according to

cl ai m 33, chatratsaidisysidmi qontdingt a stisstardiatisimerd aétypogphigye dtspnteders at | east one
stack bore (75) passing therethrough in stacking direction.

45. The arrangement system according to claim 1, characterized in that the insulating
material (10} is made at least of a pasty or liquid base material.

46. The arrangement system according to claim 45, characterized in that the base
material comprises a particularly mineral additive for defining thermal conductivity

and/or electric strength.

47. The arrangement system according to ciaim 45, characterized in that the base

material is variable in its viscosity by varying its solids content.

48. The arrangement system according to claim 45, characterized in that a component
carrier (48) is arranged for accommeodating the components (2, 3, 4) in the
accommodating recess (6, 7) and, at least at one side and opposite the support
member (8), defines an accommodating chamber (49) for accommaodating the
insulating material (10).

49. The arrangement system according to claim 48, characterized in that the

component carrier (48) is formed as a circuit carrier (8).



77. The arrangenent system according to any one of the preceding clains,
characterized in that an internediate ring (27) is arranged between
pressing or holding ring (9, 32, 71) and intermediate ring or conponent
carrier (38, 48). 78. The arrangenment system according to claim77,

char act er | dexkopgiopd1at the intermediate ring (27) is nma@eTEPINGI/ED1011
particularly electrically insulating material. 79. The arrangenent system
according to claim 77 or 78, character4&zed in that the intermediate ring
(27) is detachably fastened to the end section (63) of the internedi ate

ring or conponent carrier (38, 48). 80.. T rrangenent em according to
any one 89. theaTangeawPheysts ?ﬁ%‘?"d%ﬂéﬁ’ Qemgg'zéﬁr?%gf'ﬁ%é"'qlﬁéa}'ﬁterrredi ate
ring or co REntS3P 14, Q) atedonrdBad it e CoRRBQRNTHMAS n ARALitcult camet (8 | nsi de
(40) of threg_aﬁ{ebgesrs‘_gdg_e ?17 wth formati on of an accommodati ng chgwnber
(49). 81. Mrecemmesieewes (43yst em according to claim80, characterized in
that an insulating material (10) is arranged in the acconmmodati ng chanber

(49). WD 2009/ 100914PCT/ EP2009/ 001011 52 82. The arrangenent system
accor di n§11Thecdresnge8ent systemeceortingdo claim AStchanacterized i thatthfat eri al (10)

fills the acco i ngenment system accordi ng
to any one CBPP%&%r@%(g@qggsﬁf@g%aﬁ %ﬁp%g@ﬁf’ﬁﬁ%ﬁat the insul ating

material (10) is forned as a coating of the recess edge (17) and/or the
internediate ring or ¢ nent carrier e ngenment system
accor di nagtﬁ’eaﬁﬂ)ag\gﬁ@eﬂg gfsﬁeé'n SF%Q{%%%c'@f"i??rsé%%%?ﬁ%?%ﬁ tgg{j&]?n that an

i nsul at i ng gERfpRheA careargnsextaisabwirlid the cess edugpad 7 peftthe suppart member at e

ring or COTROREL SALLARnd soriBhadlh SUTE5 (10) of the accommdat ing

53. The arrangement system according to claim 48, characterized in that the
component carrier (48) extends partly in a direction substantially perpendicular to the
surface (16) of the accommodating recess (6, 7) along the recess edge (17).

54. The arrangement system according to claim 48, characterized in that the
component carrier (48) is supported on its radially inner free end section {15).

55. The amrangement system according to claim 54, characterized in that a bottom plate
(51) is arranged in the accommodating recess (6, 7) for supporting the component

carrier {48).

56, The arrangement system according to claim 55, characterized in that the bottom
plate (51) is configured as a bottom ring on which the component carrier (48) is

supported at least in part along the ring circumference (52).

57. The arrangement system according to claim 55, characterized in that the bottom
plate (51) comprises, on its upper side (53), a contact nose (54) for lateral contact on

the component carrier (48).



85. The arrangenent system according to any one of the preceding clains,
characterized in that the accommodating recess (6, 7) conprises a rebound
recess (76) substantially in the center. 86. The arrangenent system

accordi ng tv?o%%o@ﬁ(f&)ﬁ& characterized in that a fiber opf .ﬁﬁbfg}nﬁwﬁ 79),

aram d gl ass plate or other woven plate is arranged in the rebound recess
(76). 87. The arrangenent system accorq‘bng to claim86, characterized in
that a ring insulating material (80) is arranged between woven plate (79)
and insulating |layer or sheet (14) particularly along an edge (77) of the
rebound r&R dhe afratgema@8.syJtem agcoadingpivenidimsy7s Charasterizediinghdtthe | ai m 87,

e e T2 b, B PR el b BREeTY A2, I f

compaonent carrier (48).

£9. The arrangement system according to claim 48, characterized in that the distance
(56) between underside of the component carrier (48) and surface (16) of the
accommodating recess (8, 7) is substantially constant.

60. The arrangement system according to claim 48, characterized in that at least one
sealing ring (57, 58} is arranged particularly on a closed end (59, 60} of the
accommodating chamber (49).

61. The arrangement system according to any one of the preceding claims,
characterized in that a hose ring (61) is arranged substantially along the connection
edge (62) of accommodating recess (6, 7} and recess edge (17).

62. The arrangement system according to claim 48, characterized in that a holding
member (9) is arranged between component carrier (48} and support member (5) for
fixing the component carrier on the support member.

63. The arrangement system according to claim 62, characterized in that the holding
member (9) is assigned to a radially outer end section (63) of the component carrier
(48).

64. The arrangement system according to claim 1, characterized in that the holding
member (9) is configured as a particularly multipart ring component.

65. The arrangement system according to claim 1, characterized in that the holding
member (9) comprises a plug projection (69) which is insertable into a plug groove
(68) on the inside of the recess edge (17).
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66. The arrangement system according to claim 65, characterized in that the plug
projection (65) has a substantially angular, particularly square or rectangular cross-

section.

87. The arrangement system according to claim 48, characterized in that the holding
member (9) is detachably fastened to the component carrier (48).

68. The arrangement system according to claim 48, characterized in that closable
venting and/or filing openings (70) are at least formed in the component carrier (48).

69. The arrangement system according to claim 1, characterized in that the holding
member (9) is configured as a flat ring holding component (71).

70. The arrangement system according to claim 52, characterized in that the holding
member (9) grips from the inside (40) of the recess edge (71) over the end section
(63) of the component carrier (48) which is assigned to the recess edge (17}.

71. The arrangement system according to claim 69, characterized in that the holding
member {9) comprises two ring sections (64, 65) and two tapered ring sections (66,
67) arranged between said sections in substantiaily diametrically opposite fashion.

72. The arrangement system according to claim 68, characterized in that a particularly
self-sealing screw (72) can be arranged to be screwable into the venting and/or filling

opening (7) or to close the same.

73. The arrangement system according to claim 56, characterized in that the bottom
ring (51) and/or holding ring (9) isfare made from an electrically insulating plastic
material such as polyurethane or the like.
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74. The arrangement system according to claim 1, characterized in that the support
member (5) comprises an upper and a lower accommodating recess (6, 7) in the
upper and lower side (11, 12).

75. The arrangement system according to claim 33, characterized in that the recess
edges (17) of support members (5) stacked one upon the other are configured to be
insertable into one another partly with their ends (73, 74) facing each other.

76. The arrangement system according to claim 33, characterized in that the recess
edge (17) comprises at least one stack bore (75) passing therethrough in stacking
direction.

77. The arrangement system according to any one of the preceding claims,
characterized in that an intermediate ring (27} is arranged between pressing or
holding ring (9, 32, 71) and intermediate ring or component carrier (38, 48).

78. The arrangement system according to claim 77, characterized in that the
intermediate ring (27) is made from a particularly electrically insulating material.

79. The arrangement system according to ctaim 77 or 78, characterized in that the
intermediate ring (27) is detachably fastened to the end section (63) of the
intermediate ring or cormponent carrier (38, 48).

80. The arrangement system according to any one of the preceding claims,
characterized in that the intermediate ring or component carrier (38, 48) is arranged
spaced apart from the inside (40) of the recess edge (17) with formation of an

accommodating chamber (49).

81. The arrangement system according to claim 80, characterized in that an insulating

material (10) is arranged in the accommodating chamber (49).



WO 2009/100914 PCT/EP2009/001011

52

82. The arrangement system according to claim 81, characterized in that the insulating
material (10} fills the accommodating chamber (49).

83. The arrangement system according to any one of claims 81 or 82, characterized in
that the insulating material (10} is formed as a coating of the recess edge (17) andfor
the intermediate ring or component carrier (38, 48).

84. The arrangement system according to any one of the preceding claims,
characterized in that an insulating material layer or sheet (14) is arranged between
intermediate ring or component carrier (38, 48) and surface {16) of the
accommodating recess (6, 7).

85. The arrangement system according to any one of the preceding claims,
characterized in that the accommodating recess (6, 7) comprises a rebound recess
{76) substantially in the center.

86. The arrangement system according to claim 85, characterized in that a fiber optic
plate (79), aramid glass plate or other woven plate is arranged in the rebound recess
{76).

87. The arrangement system according to claim 86, characterized in that a ring
insulating material (80) is arranged between woven plate (79) and insulating layer or
sheet (14) particularly along an edge (77) of the rebound recess (76).

88. The arrangement system according to claim 87, characterized in that ring insulating
material (80) and insulating material {10} are formed in the accommodating chamber
(49) from the same material. '



