Arrangenent system The present invention relates to an arrangenent system
for a plurality of electrical/electronic conponents, particularly of a

vol t age cwoveswenoidevi ce of a power supply system for u®eTiRR2@0loprat ur al
gas production, conprising at | east ohe support nmenber that is provided on
3t least one side with a surrounded accommopdati ng recess, a circuit carrier
which is arranged in the accommobdating recess and electrically connected to
t he conponents, and a hol ding nenber fixing the circuit carrier and/or the
conponents in the accommobdating recess, wherein an insulating material is
arranged at least in part between circuit carrier and/or conponents and the
carrier nmenber. A correspondi ng power supply systemis described in WO
2003/ 0261 15 or WD 2003/0261 11. A correspondi ng voltage converter device is
connected at the input side to Arasgermnehtiggstenyr ce and at the output side
It outputs a converted dc voltage to at |east one electrical consuner via a
cabl e connection. The correspondi ng converter device conprises a plurality

of dc at the input
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par al | ellectid¢dVeidvtronidornporemnts; tpapticularty mrmwltagng:mlverteodmﬂce ofia poweol t age.
For instance, with the converter device a dc volta etﬁ%astcfntln to a few kV
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el ectrical ectroni ¢ conponents, such as di odes, | GBT, MOSFET, or the

li ke, \ﬂmcdwta:aerlelwdddlsfarrangepﬂ |er&tue1ac¢1ynmdatlmg)mlss@ndrﬁtemrl@aﬂyl n
conmbi nation wi,ith a circuit ort 419} f
Syt emEoRECEHo L GHBP N Uarshanetna el et b SiCu Padiet BRARTRE ..
ar r ange@nigbnentsih (REBREShddating Pecess NRefeinkan thsulfting material is arranged at
least in part between circuit carrier and/or components and the carrier member.

A corresponding power supply system is described in WO 2003/026115 or WO
2003/026111. A corresponding voltage converter device is connected at the input side to
a dc voltage source and at the output side it outputs a converted dc voltage to at least
one electrical consumer via a cable connection. The corresponding converter device
comprises a plurality of dc voltage converter modules, of which each is connected at the
input side in series with the dc voltage source and at the output side in parallel with the
cable connection for providing the converted dc voltage. For instance, with the converter
device a dc voltage amounting to a few kV is each time converted 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 converter 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



conponents and the circuit carrier, respectively, a holding nmenber is used
that fixesconponents and/or circuit carriers in the acconmodati ng recess.
To preverwoeb@ctniigal breakdown between circuit carri er pam@Erpeooiwul arly
the electrical/electronic conponents, an insulating material is arranged
between circuit carrier and/ or conponeBts and the support nenber. At the
sane tinme said insulating material serves the heat transfer particularly

fromthe conponents to the s%gort nenber, e\id su or.ll nenber 'b i.ng then
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sea level T Tt 1s normally 1nstalled 1n a So-called subsea tree and serves
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| i ke. The correspondi arrangemnent . systemis, n | | l.s0 f the
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ground In this way, an adequate el ectrical insulation of the

cor r esnerniablg to ot ée bealto topoutsids. |y al so of the circuit carrier in
relation to the support nenber together with an adequately high heat
conduction is the object of the present invention. Furthernore, it is the

obj ect spleotdity BY Bisaiboverentord interpatvtiall appiitationsitrgersitagepsienter or
conponents that is nmechanically stable and sipul _taneouslll%/q)g&g mits an
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Since the support member is substantially grounded in this way, an adequate electrical
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 simuitaneously permits an adequately
good electrical 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



arranged therein in a corresponding manner a circuit carrier with
associ at ed conponentsas well as a hol ding nenber, and an el ectri cal
i nsul ati onopr@fworeEbl y of the conponents is al so provi de@#CiyEPeévg/obrsul ati ng
material in relation to the support nenber. The arrangenent of the
correspondi ng conponents, see the abov®-nentioned international
applications, can be simlar in each of the accommbdati ng recesses to

permt
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cross-section. The surface is thereby relatively large and a hi gh heat

out put

seavat dNe HEANURNYY oh NBGATRIRORINGSPEP :
CONT T 9@t A adEafiEBE7 BB U 5 Bt bl heSatRRiThodRigRecbssditoe al 5o

made circu

is possible. This is partjcularly true f direct heat qutput to
%?%ﬁ]esg'ﬁﬁ @b%ﬂ?fﬁ'ﬁee ircul ar

corresponding way with a correspondi ng circul ar

accommpdamittige cerespondingwerih acangemant ofrthe indjvignalmenvertecmodulesafithe s and

hol di ng menbers can fhen be,arranged. To otect the arrangenent system
parti Cgmoggg@cpﬂvqr%é dﬁl”l&gsc?? "i%@%%ﬁtﬂ?lyn?)%q%{ﬁ ] Y

penetration by the external environnment, the accommodating recess can be

ina fluid-tight manner. A si n&IDe enbodi nent of a circuit carrier
eetochmedin surrounding ¢ie arraeeemest in a
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cast into the accommpdati ng recess; subsequently, circuit carrier

In conformity with the circular configuration of the arrangement system, the support
member is here also made circular in a corresponding way with a corresponding circular
accommodating recess in which circular or ring-shaped circuit carriers and holding

members can then be arranged.

To protect the arrangement system particularly in the area of the components and the
circuit carrier against penetration by the external 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 electrically connected thereto. Said electrical connection

is established via electrical lines soldered to connection points of a printed-on circuit.

QVBasting material is e.qg.

is



and/ or conponents is/are arranged and said nenbers are then fixed by the
hol di ng nmenber. The casting material will normally cure, thereby serving

t he el ectwOcadv/ionsul ati on and al so the fixation of the ®cTmPa@ofdiony
menbers relative to the support nmenber. A casting material is e.g. an epoxy
resin which, depending on the thicknessg shows a corresponding dielectric
strength in the range of several 100 V up to a few kV. At the sane tine
such an epoxy resin shows a heat transfer coefficient that is normally
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mechani rengt ore asse angeman system
Attention nust al so be paid in the case of the castlng material that said
materi a %&rrust be re ved in case of damag of correspondi ng
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is e.g. an el ect rea or a crack in the cured casting material .
Whi | e naa'm tHinei wghaam erm)quasne shiowsta heatl transter| coefficierd thitas gomwdiallyegreater
transf t@ tinme, I's also conceivable to use an electrically

i nsul at S the i nsul ating material. An exanple of such a sheet is
a ceram c sheet As a rule, said sheet exhibits a dielectric strength even

hi gher in conﬁarl son wth the casting material and also a higher
With such a casting 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 insulation 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



heat transfer coefficient. For instance, there are corresponding ceramc
sheets that at athickness of about one mm w t hstand a breakdown vol t age of
10 or norwokvwaigi nul t aneously have a heat transfer ceefrfiresoendioof nore
than 5 Wm K. These represent even nore advant ageous val ues i n conparison
with the above-nentioned casting conpdund. When the arrangenent systemis
given a circular shape with a correspondingly circular or ring-shaped

accommodat i ng recess of the support mepber, the sh may b figured as
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t he aceoamaiatiadgantagesas ivaluesdugbmparisarhwitatitnabdve-meniongdadsting maxi num
vol t age val ues are observed, so that an arrangenment of the sheet is only
possi brempeiden undersi de of each conponent and surface of the
accommodating recess. In principle it is possible to give the sheet a

varying thickness in conformty with the arising voltage val ues. For the
sake ofWisemie drrarsgsnoent systeav isrgivema cirneler share Witk @earespradingly GreyBant

sheet thickness.  This thickness is t the
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sheet for an adequate di scharge of heat to the support menber, the sheet

may be formed of a material showi ng a high heat transfer coefficient. For a
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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 latter 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



accommodating recess particularly up to the recess edge. It can extend
therefronradially inwards as a sheet ring, with the corresponding
conponentwobesmgopnef erably arranged in the sheet ring. PCi/Era@9abroendy been
pointed out that with a corresponding use of the arrangement system
according to the invention the supportémenber is in direct contact with
seawater wWith its outer surface. To considerably reduce or elimnate
corrosion in this connection, the support nber can _be ma
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enabl e@igﬂﬁggliﬂr{&iﬂ&m%' to fix conponents and, if necessary, circuit

carrie npl' e way; the hol di ng nenber may be a pressing nenber
connected to the support nenber particularly by way of screw ng. Dependi ng
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i nsul at1 ng erial and particularly onto the surface of the corresponding
sheet . osersuriace, Tpcessiderablyredues pyelmingieceareesionmingthis Ganegcign.the sheet ,

so that a ring-shaped hol di mber.,. i | : ki
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al so argrgraesr the ike! di ng nenber that also exhibits a corresponding

dielectric strength may be a hol ding member nmade of a fiber conposite,
particularly of paper with phenolic plastic. Phenolic plastic is a
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more or less strong fixation of the corresponding members by the holding member is
accomplished, the holding member being particularly adapted to press the components
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 phenolic plastic. Phenolic
plastic is a phenol-formaldehyde resin and, as a fiber composite with paper, itis also

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.



menber. It has already been pointed out that an arrangenent of the
corresponding insulating material also in the formof the sheet or the ring
sheet, respeocwymwaedty, in the area of the conponents nay POT&iPRO0Y/Ob®1T egar ded
as adequate. However, there is also the possibility that the insulating
material or the foil also extends betwgen circuit carrier and correspondi ng
surface of the accommodating recess. To be able to exert pressure, if
necessarg,as gé nmeans of the hol ding and/ or pressing nmenber directly on a

correspb edmmn@mmqtéh@trafva@enma@qpfémeerrmonm aspiglig8nent of
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equi ppe S undersi I Ng t e co Iura ity of press
surf ag etzammﬂeaﬂs]: ATay puseitht bm@game@ asadedqbatepHeseiveg tiserefinalss thay be
provided in _conformty w e . arrangenent of the conponents and press
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fast enggd, gﬁa‘gg s%HaFF oﬁﬁﬂ&ﬂé’t §§W As a rule, the pressing
surfaces arb herd sme an a corre |ng surface of a conponent.
Furthernore, the accommdatl ng recesses serve t o accommodat e correspondi ng
connectjon | bet ween e. g nent and circuit carrier.

enour o 16:0¢ DB BRI ERRTE P oS o0 o T Ao RBe olid ahgfFE pi s rigne

Comon%éﬁmaﬂe.réaﬁ]ﬁ & %Htrbsm{cﬁhgr&or%pbhentae}fdltbaére{mde%u@g ?éé@fﬁ?'tbﬁe of the

arrangenent syste ding menber may conprise at | east one insertion
openi nearfangearend cf eaar-merguﬁﬁwaﬁs of mreelat tha $armge dmso thphelding rrember maythee
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cor r es pRehigodtmigetesEesPNé pfalsiid surfdcelmay be provdédirecanfernityoatimbeat i ng
recess, respectively, and the conponent. A sinple orienting neans, which is

el ect riareandemens of His ermpenente and msess fiem above qnto R upper side of the
components when the holding member is fastened by means of the above-mentioned

screw. As a rule, the pressing surfaces are here smaller than a corresponding surface of
a component. Furthermore, the accommodating recesses serve to accommodate
corresponding connection lines between e.g. a component and the circuit carrier.

To ensure in this connection that the holding member is assigned to the components and
the circuit carrier quite accurately during assembly of the arrangement system, the
holding member may comprise at least one insertion opening for an orienting means for
orienting a component. Prior to the assembly of the arrangement system said orienting
means fixes the corresponding component relative to the holding member, thereby
ensuring a corresponding assignment particularly of pressing surface and
accommodating recess, respectively, and the component.

A simple orienting means, which is electrically insulating at the same time, is e.g. an

orienting pin made of a plastic material.

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



orienting pin made of a plastic material. Wen the hol ding nenber is
screwed on relative to the support nenber, it nay be of further advantage
when hol awogoepewivar and support mnenber have arrangedt hePeirmretosoelopl at

| east in the area of the fastening screw, internediate rings that are
conpressi ble during the screwon procegs. It is here for instance possible
that such an internediate ring is nmade of a conpressible plastic material.
Such a plastic material is e.g. polyurethane of |ow hardness. To be able to
ar r angethehsinbetwpenecattleastan the aeatal thérfasteéningiscrepaintemnediateaingsrthatsarendi ng

pl ace and in a sinple y, the circuit carrier nmay conpri onponent
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arranged i n said openings or cutouts. An electrical connection iIs

est abl i g pepolyurethans of lawhandpeasnt of the conponents to correspondi ng
connection points of the circuit carrier via wires and associ ated sol ders.
It may be enough when the hol ding menber is configured as a circunferenti al

ring fivd bpe ablectotdrrangel the dompinedts fefdtive to thadifduitdaphier &t LtdrfasPoRbRigCe.
Either the circuit carrier is thereby fixed directly or an internedi ate
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a lid nenber which closes the acconmopdati ng recess, may be arranged above
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correspondi ng closing of the accommpdati ng recess i s not needed for each

stuppor tIt may be enough 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



menber if these are stacked in superposed fashion. The superinposed support
menbers thereby seal at |east the accommbdati ng recesses arranged

t her ei nbewoeesy/wn91enl y t he uppernost or | owernost out waPdITEPRE@001011
accomodating recess is closed by a corresponding lid nenber in a
fluid-tight menber. Wth a correspondi iggl y stacked arrangenment of the
support nenbers it may also turn out to be advantageous when

t hecorrespondi ng nenbers are supported in puncture-proof fashion inside an
ac conmoeRfeSRYNHEWYSE8Mberaare sHRortedunBEnCture-peachfashion igsideeart or r espondi ng

nmenbers_ i r ) ' ) .
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cover i nigetsupparcoembeastacked theesasbovie. TABIani @)g s Accomigiishaddotedt thenber
advant ageousl covers at | east conductive nmenbers inside the associ at ed
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accomodat i ng recess of the correspon support nenber. It is
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by neans of a correspondi,ng cover nenber. As a rule, s ort nenbers are

o1 ackecPmhTistpive SRR PrberasRoadBg saniuiaToPipot ndBR SPEBPRSHAI os o

the voli@genRedatiig Rtes Lyl the cfo?fresﬁgﬁ'&lﬁ@l&'s'f@:k@d%@bbaﬂ‘?nélfﬁﬁé'mt'ié‘ihttrfPs a few

1000 V into voltadges anounting to a few 100 V is provided. For iInstance, if
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s may e.g. be present in the arrangenent
system Each support nenber conprises a converter nodule in each of its

acconmodat i ng recesses, so that with the previous nunerical exanple a total
of fiveAsaper suRRATbEEIbers armstackerkinsuchaA, penpesitat an @deguatecgHantity of

converter modules of the voltage converter device for converting a voltage amounting to
a few 1000 V into voltages amounting to a few 100 V is provided. For instance, if a
voltage of 3 kV is applied to the arrangement system on the whole and if voltages in the
order of 300 V are needed for the corresponding devices, ten voltage converter devices
may e.g. be present in the arrangement system. Each support member comprises a
converter module in each of its accommodating recesses, so that with the previous
numerical example a total of five support members of that type are superposed and

stacked.

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



An easy stackability of the correspondi ng conponents can e.g. be
acconplished in that these conponents are stackable by neans of their
recess edyexoeumopaundi ng the acconmodati ng recesses. OnlPgTiHPRO0QONTO@EpPONdi Ng
recess edges of the superposed support nmenbers are thereby stacked up to

t he necessary nunber of support nenberggw th corresponding circuit

carriers, accommodating recesses, holding nenbers and conponents. A sinple
shape of a recess edge which enabl es easy stacking can be seen in the
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substantH%lly a cross sectionin the formof a lying T. The ends of the
T-shapé%’ F8ss web then serve as a stacking surface. It is also possible to
orient and fasten the conponents directly and w thout the aforenentioned

orienting nmeans relative to the support nenber. Such a possibility can be
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P con¥act between the screw and the component. The sleeve is here sufficiently puncture-

proof.

Furthermore, it may here be of advantage when the sleeve extends at least up and into

the insulating material or the corresponding sheet.

To avoid any direct contact with the component also when the screw is further tightened,
the sleeve may comprise a sleeve edge resting on the component. Said edge will then

serve as a counter bearing for a screw head.

It is also possible to fasten the components and optionally also the circuit carrier
separately; for this purpbse e.g. the components and optionally the circuit carrier are
here fastened particularly detachably to an intermediate plate arranged between holding
member and insulating material or sheet, respectively. The intermediate plate can then
be fixed by a correspondingly shaped holding 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.



separately; for this purpose e.g. the conponents and optionally the circuit
carrier are here fastened particularly detachably to an internediate plate
ar ranged wetzemernohal di ng nenber and insul ati ng nat eri al POT/EPR@e1001011
respectively. The internediate plate can then be fixed by a correspondingly
shaped hol di ng nmenber or pressing nenbe¢t relative to the support nenber.
Al'so in this connection a ring-shaped hol ding and/ or pressing nenber
arranged al ong the circunference of the corresponding internediate plate is
her e adRl§aderesued ahelding amdier pressisg ererber fastenjnanid @ myliitede ohgcremsber
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is further possible that an adhesive conpound is arranged on an underside
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ar r ang&3REIRsPanding Somposite cerashiseY\en a corresponding pressure is then exerted by
the holding member or a corresponding temperature is generated during use of the

components, this will at least slightly press the components into the upper side of the
sheet facing these components, which permits an improved dimensionally stable
arrangement of the components. The surface contact between component and sheet for

heat transfer is improved at the same time.

Moreover, such a sheet can be flexible, so that it can be easily inserted into the
corresponding accommodating recess prior to the arrangement of the further members.
The sheet can be cut 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 avoid corrosion in the interior at the
same time, the interior of the arrangement system may contain a substantially 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.



The sheet can be cut into its appropriate shape e.g. by neans of a water
jet. To protect the interior of the arrangenent system not only agai nst
penet r at iwo 2069/®at1e¢r nal at nosphere or environnment, but &CIEPL@9/001011
substantially avoid corrosion in the interior at the sanme tine, the
interior of the arrangenent system mayqgontain a substantially inert

at nosphere. This atnosphere is e.g. entrapped in the interior of the
arrangenent system by flushing with a corresponding inert gas and sealing
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conductive additive said additive will |mprove 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 material
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” character.

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.



inits 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 al so ppexwiwotle gi ve a base material that is origi n&CITEPRégODII1R
substantially "pasty" character. Since the highest voltage values normally
arise in the arrangenent systemin thet1adrea of the conmponents, it may turn
out to be advantageous when a conponent carrier is arranged for

acconmodat i ng the conponents in the accommpbdati ng recess and defines an
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board. e conmponents can there e arfange rectly onthe circuit
car r i ervia gorespaxjing domieationvaresi dhiso$ atsbaeloneripircrittcanter anuhcwuporentpoi nt s
on the circuit carrier is established via correspondi ng connection w res.
This i CANEPEARAMCAA Bt carrier and conponent carrier are separate
parts. To accommopdate the correspondi ng conponents, it is normally enough
when the conponent carrier is configured as a ring conmponent. A

cor r es poh@esnmodpieribatcorrgspording sampenents, it is nermally @meggh ivdrveni thet he

acconmp | I . a Lot I rection of the recess edge of the
support&mﬁ%éﬁ(sﬁg\'/se%'#@f%qéggr{%%o&e@?be pai d that the corresponding
accomodati ng chanber for the insulating material is forned between

conponent carrier and support nenber or also stiffening edge. .
A corresponding component carrier can extend in this connection in the accommodating

recess at least in the direction of the recess edge of the support member. However,
attention must here be paid that the corresponding accommodating chamber for the
insulating material is formed between component carrier and support member or also

stiffening edge.

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.



To be able to define the acconmodating chanber in a sinple way also in the
area of the recess edge, the conponent carrier may extend in part

subst ant iaDI2go9m0|4di recti on perpendi cul ar to the surfaeeTaP2a00m01011
accomodati ng recess along the recess edge. The correspondi ng accommodat i ng
chanmber between conponent carrier and $4pport nenber may thereby be defined
al so along the recess edge. To be able to guarantee a correspondi ng

di stance between conponent carrier and, for exanple, surface of the
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possibility may be seen in the neasure that a bottomplate is arranged in
t he acconmopdati ng recess. The conponent carrier rests at |least in part on

said bottomplate. |t here be .ade te when the bottagmplate is.
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achieve a certain positioning of the conponent carrier through the support
at t he rngeiraumferencee bottom plate nmay be provided on its upper side with a
stop nose for l|ateral abutnent on the conponent carrier. To be able to fix
t he correspondi ng conponents in a sinple way, these nay be detachably

f ast eneTb dehieveatepain sosittoriig bhtbe@ompanent cardier through-thet Uppogt dtithecr ewl ng
Is e.g. an goption for such a detachable attachnent.
same time, the bottom plate may be provided on its upper side with a stop nose for

lateral abutment on the component carrier.

To be able to fix the corresponding components in a simple way, these may be
detachably fastened to the upper side of the component carrier. Fastening by screwing is

e.g. an option for such a detachable attachment.

To ensure a certain thickness of the corresponding insulating material inside the
accommodating chamber in response to the requirements, the distance between
component 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 insulating 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 underneath an

end section of the component carrier. A corresponding sealing ring may also be attached



To ensure a certain thickness of the corresponding insulating materi al

I nsi de the acconmodati ng chanber in response to the requirenents, the
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accomodati ng recess can substantially be constant. The di stance defi nes
the thickness of the corresponding insykating 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 requirenents and that
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arrangéﬁx§WHE?g§thﬂeF95%t a closed end of the accompdating chamber
underneath an end section of the conmponent carrier. A corresponding sealing
ring mwy also be attachedto the bottomring, so that said ring can be
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correspondi ng sealing ring may have a round or angular or al so other
cross-section. For volune and/or pressure conpensation in the accommobdati ng
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Mor eover, said holding ne I ne the accommo er at an

end oppbedugh the compressiility terepf.seal i ng ring may al so be arranged in this
area of the
To be able to fasten the component carrier in a simple way, a holding member may be
arranged between said carrier and the support member for fixing the component carrier.
Moreover, said holding member may define the accommodating chamber at an end
opposite the bottom ring. A sealing ring may also be arranged in this area of the

accommaodating chamber end.

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.



acconmodat i ng chanber end. One option for such a holding nenber may be seen
in the feature that said nenber has assigned thereto a radially outer end
secti on oVoth@/waponent carrier. Said outer end secti omrCtar2acaemiobe fi xed
by neans of the hol ding nmenber to the support menber or the recess edge

t hereof. The corresponding fixing operggion can be carried out via a nunber
of screws, or the like. To be able to use the holding nenber in a sinple
way, said nmenmber may particularly be configured as a nultipart nmenber. The
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I n a detachabl screws, for exanple, being useable for such a
fi xat i @moss-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 turn 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 filling with additional insulating material.

A flat 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.



It may turn out to be advantageous when al so after the arrangenent of
already all of the nenbers of the arrangenent systemit is possible to
arrange fwoth@riodbngul ati ng naterial or only then the ingarapeeg/onmtierial in
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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 phenalic 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



cl ose the acconmmodati ng recess above the holding rings. Such a cover nenber
may be made froma simlar nmaterial as the conponent carrier or the circuit
carrier, wWogoo¥mwoemia fi ber conposite, particularly of papemEprasd/opteenol i c

pl astic. Phenolic plastic is a phenol formal dehyde resin and, as a fiber
conposite with paper, it is also calledqghard paper. The other nenbers, such
as hol di ng nenber and bottomring, may be made froman electrically
insulating plastic material, such as pol yurethane or the |ike. Wen

cor r es perraPARENMERIIIgTgCiseUll carrien, hplding meetiendgsottone ring @nd the dike widbpondi ng

cl osi ng ol | s D ule. This can be acconplished

thr ougre S osR iRy S Re TP BETHE B2pdal 1 Secnl ep A ERRRE o < ho
venting and/or filling opening or arranged to at |east close the sane. To

be able to arrange a nunber of correspondi ng conponents and circuit
car ri er ¥ thisrcondxtitig fusther of agvantage whesrthe sEpeee masnesrstase pagicuasly, each

support i uppe, . ' .. The
cort aspRAEKaHE U Re B ha Fedlts LIS AOuRuNB I aRERITRNETNG PitaSSER3: g
menber , theasyopossibig tastdck kaoligh suppérb maeiserd angiupgnaheRee i therreqhifen
arranged ip each accorrrmgati ng recess. In this context it is further of

advant JYEMRRER SURPOETPBBPEr Wt EPECSRANANG TGN CATIS S BGRNAPPEAMI neans of
t he rec&ggswggmﬁ@ rggna%n@]gmg}g%rch@geaecesses. It is thereby

possi ble to st ough support nbers one upon the other until the
requi red nunber of support nenbers with corresponding circuit carriers,

acco ating.recesses,, hol di ng nenbers and conponents i s achieved. To

ol 1 T1P St BEaC e fArgaH B ng Ao P BR ERARI P WS pr ot ect the
COr I es peiispBnaiPGRYAPYrientslinfa BERAIAWAYEDaIFI ahtXterRBI Siricdphle RUMEHRIV ©
surroundi ng the arrangenent system the Tecess edges of support nenbers

st ackedheraerangemsnt systefe the resessegdges otsumAoguNem Blacked ene sbltepiofit o one
anot herthgaortﬁérymg\g, BQ cronﬁéﬂreﬁqg%efiﬁgérﬁ%le 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 long 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 and/or holding ring and intermediate ring or component carrier.

In this connection the intermediate ring which can be detachably fastened to the end
section of the intermediate ring or component carrier may serve to fasten the

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



each other. 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
bor e passwogowdenathr ough i n stacking direction. The st &ch/Hreroospowfi1 al |
recess edges stacked one on top of the other are in alignment with one

anot her and can be fastened by way of 49l ong screw connection or a screw
bolt to one another. In a further enbodi nent of the arrangenent system an
internmediate rin nag be arranged between pressing and/or holding ring and
i nt er mebly a‘ze@nﬁi%g SSFEABR like. which iseadvastageouslydigtieentact withythesPraasiag s r om
an insu | Il and prevents direct contact between pressing and/or
hoIdingéﬁpggﬂgggbﬁﬁFgrnediate ring or conponent carrier. In this connection
the internmediate ring which can be detachably fastened to the end section

of the [nternediate ri r conponent carrier na erve tqQ fa n the
" nt er mel RFEYENt A cont, BRMRETHAIA Mediats ARG o FPRPRDRR! GRTTIPLRIGISTECES: be

carri edeﬁht,ﬁr){? A dMte Fnydri¥m ne}nk‘;@atlriie\‘ﬁla '&?aﬁg%@gﬁﬁgﬁiw&ﬁﬁ thet i n

cont act pressing and/ or holding ring. To prevent rect contact
bet weeninsideaf telietess edgg with foomaiireof arcacconemodating ¢cramikeereIhe sggeed t he

the 1 neRe G ean AL LS e e e wrb P HES BIaP R CREoRotaN Iy LHiABer
The spaggyl arrangement nmay here be formed by way of fastening to the

corresponding internediate ring. The accommodati ng chanber may be partly
evacuated if necessary and/or filled with an inert gas. It is already in

this i - i l.at | | gh. ctric
str ongt 116 Feesn Dbl Bf PAARSTIAR b ey AVRREla st P afod <Rl aiol b2 ¢
ar r angeifleft gak hie iscaicazuyon His irgtariventhat the accommodating chamber has a relatively

high electric strength. This strength can even be enhanced if an insulating material is

arranged in the accommodating chamber.

In a simple embodiment the insulating material can fill the accommodating chamber so
that it also supports the arrangement of the intermediate ring and component carrier,
respectively. At the same time said insulating material can produce a certain vibration
damping action because it is substantially arranged as a buffer between recess edge

and intermediate ring and component carrier, respectively.

The intermediate ring and component carrier, respectively, 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 component carrier, respectively, in a simple way in relation to the



In a sinple enbodinent the insulating material can fill the accommbdati ng
chanber so that it also supports the arrangenent of the internmediate ring
and conpowermox@neider, respectively. At the sane tine sa&cCu/Epa@loatoing

mat erial can produce a certain vibration danping action because it is
substantially arranged as a buffer beR@een recess edge and internedi ate
ring and conponent carrier, respectively. The internediate ring and

conponent carri er, respectlvely, can be arranged to be displaceable so as
to con?%i?@éﬂ"@dat!ﬂg f eﬁgﬁ%\rﬂﬂeatf'@@ﬂtqm@rlﬁ%f ed.lmstéatm:@gtqs@d lvershegd pAPRnent s

b
el SRIB AUl g i BopRERERAGE b P lacd
respecthewdcymnnddailag recess.t ogether with the |nterrred| ate ring and conponent

carrier, respectively. A sinple possibility of arranging the corresponding
insulating material can be seen in the neasure that the insulating materi al

|5 CONEOAHE ST dirdfiRhied oPhiricf e8RDOREAR (8 YComiMURAITE 1e8ds8 hhyd_and

conmponent carrier, r spectlve 0 acconp an insu t|on

inter rmcbs&arﬁlaﬂy ngmansle ecrebwm:eoeas rA @iber optiyplate, acrgmid fiber platemrethary in
rel at if&n t «=1= commd ti rec @n at | east one-layered insul ating
mat er i LA 3’ PQ% WEEEEEn i nternediate ri ng and

conponent carrier, respectl vely, and surface of the accommopdati ng recess.
For the further arrangerrent of other conponents the accommodati ng recess
may sul®basblsicl gise nspiate thessare tua gofresperding\wayban edge insutatingamatgrial ani d

To b dbd vEsiineBbdBatheat§iofh dad el fndPRuRro BRaRhbEE loupniBpfo’ oo

i nsul adn 8g@geéref tiei rebourmy rdvessi Apaaragdmisie @dgeiimnatiigadatepiapdied M3dlating
i nsul ating | ayer/sheet particularly al on%@an edge of the rebound recess.

Advantmagtesiakmay b@d@ﬁ“ﬁ%ﬁhﬂ“&tﬁ%@’ﬂmf@tmﬁlc fber el thesamg matedal auchay be
forneq'nbféntahﬁ @ﬁcstamggtl ng chanber of the sane material. Such a

A possible material for the intermediate ring and component carrier, respectively, is e.g.
aluminum oxide.

Advantageous embodiments of the invention shall now be described in more detail with
reference to the figures attached in the drawings, of which:

Fig. 1 is a top view on a support member of an arrangement system
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 lll-Ill of Fig. 1 with a holding member in
addition,;

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



material is e.g. silicone. A possible material for the internediate ring
and conponent carrier, respectively, is e.g. alum num oxi de. Advantageous
enbodi nerwe 2069/toba4i nventi on shall now be described i n mor@&rd@oAdIoIM t h
reference to the figures attached in the drawings, of which: Fig. 1is a
top view on a support nenber of an arramgenent system according to the
invention with inserted insulating sheet; Fig. 2 is a detail view according
to Fig. 1 with additional circuit carrier and conponents; Fig. 3 is a
section taken along line Ill-1ll of Fig. 1 with a holding nmenber in
addition; Fig, is an_e rged. view of a nb of Fig,3:Fig. 5.is a top
vi ew by anal 'g'gyévm' th F'lsgé‘| Joﬁ \g%vrv bé{ aé‘@!?(%dv'gﬁgd:‘: iﬂirﬁ S%ﬁcgwo%mgﬂ%mnﬁg menber ;
Fig. 6 is an enlarged w@isdutdidldihg iedmbér; and Fig. 7 is a section anal ogous
to the preceding figures for a further enbodinent; Fig. 8 is a top view on
an arrangenent systemw th support nenbers and further nmenbers; Fig. 9 is a

section take ong |i; i c bl g. is an enl arged
illustrati onﬁg?éan edg'g%snle_éc'%'lg'g%fdoéfécg?%gf E'Ef g‘rai@f urt her enbodi ment; and

Fig. 11 is an enlarged illustration anal ogous to Fig. 10 for a further
enbodi nment; _ . : .
Fig. 7 is a section analogous to the preceding figures for a further
embodiment;
Fig. 8 is a top view on an arrangement system with support members and
further members;
Fig. 9 is a section taken along line II-ll of Fig. 8;
Fig. 10 is an enlarged illustration of an edge section of Fig. 9 for a further

embodiment; and

Fig. 11 is an enlarged illustration analogous to Fig. 10 for a further
embodiment;

Fig. 12 is a section analogous to Fig. 9 through a further embodiment; 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 5§ 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



Fig. 12 is a section analogous to Fig. 9 through a further enbodi nent; and
Fig. 13 is an enlarged illustration of an edge portion of Fig. 12. Fig. 1
s a top woewmosa arrangenent system 1 according to tireTiERZ@IODON Wt h at
| east one support nenber 5 and a sheet 14 which is inserted into an
accommodating recess 6 of the support B82nber 5 and is of a normally
constant sheet thickness 41, see Fig. 6, as an insulating material 10. The
ar r angenent yste 1 has a circular cross-section, the sheet 14 being

arr angeQifcé%“fﬁ ancaLOsqfdBe ring shret 14 rseesiiem figsgS @ I“ﬁ}'crhm%%é%ﬁt?fha recess

6 of t e ong
acircu e@g @8%@&2@?%@ gLeet dﬁmgienggg ?\sé @M%Qﬁg&vﬁl ch serve
to f astextevadmup tb ag insiden40 of aoecedscadge b?f]smﬂmmilm)ma acwnbnodamgﬂnecess ul e,
the ri 2% sheet 14 extends up to an inside 40 of a recess edge 17

surroundi ng the accommodating recess 6. Further parts of the arrangenent
system 1l are not yet arranged in Fig. 1; see the subsequent figures. Like
menbers are each tinme provided with |like reference nunerals, said nenbers
bei ng aurthey pasts\of g amangement systam dearainot yet armngmtmcﬁrgvm seedhe figure.

member S PRSP Bt S PBel St adh Mo e BpIRE FEERIRE Mang R
t her ei rsaigviiehibers ®eirry G4ty bly ekplaiied i mereedetanh mctudsuemhfwe figepeh

i ndi vi dual support nenber has assigned thereto a converter nodul e of a
vol t age converter device, of which several are connected in series with a

e T Ofnd Hta iRk Shichfl1IBRMSIS!d pFaity Bl RBBoh SadinbEN Wil

each of rt nodul'es conver sal age 1nto an
out put ambnag@daungheeedmndvfohhageompbmmts Branged thkarein, watchaseé afsotFig.

vol t age, of ten convert dul es. of such t re arran of which
Loch oot 3R Stasked HrBPODIE Ser oF st BRI SUPPOY Brar T s S0 ront

of the thgtdhicBRvErtS RBANIE JTBRage cORVYREr 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 value. 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, particularly 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.



t he arrangement of two converter nodul es (see also Fig. 3), with one
converter nodul e being arranged in one accommobdating recess 6 , 7 at a
time. Figvo2oehioom4a detail according to Fig. 1 of the acramgesentoisystem 1
wi th additional conponents 2 , 3 and 4 and a circuit carrier 8. The
correspondi ng sheet ring 14 as the ins@Bating material 10 is al so shown
only in part in conparison with Fig. 1. Said sheet ring 14 extends
underneath and between the conmponents 2, 3, 4 and (see al so Fi

sur f ace 1A% COFespRNing F%‘B%@ntﬁ@ dppare aet:%rrmﬂeq dirgstly onetbs orrcu'?wéleoérm Mous

conpone ) FET or

a1 50 anhedefnof B9 ahoRif 13; etfed bR, 1t SaREeY ol difondhd ™

field- ewmponema:penstgsrzaamb tdﬁ]iohemt duteuts 20 tgatiecit gantier 8 tTrnsi st or . The
correspondr n orrpone re not arranged directly on the circuit
carri er ‘e E‘gf%ﬂfﬂﬁ’%eﬂé thoué286%paer1§)wqrq§gr@agrwfpfﬁrgce 3 hafthg circuit

ar r angeghtigr §0r r espondi ng conponent openi ngs 28 and conponent cutouts 29 of
the circuit carrier 8. The correspondi ng conponent cutout 29 i s open
towards the circunference 3 1 of the circuit carrier 8. The further

Che” aup s fringr BRMBBAER: ¥ RATIbs thBeh SRt grengs i (enBRR By on
W res 4heSRipporteRembéns irtinetddcoffthodatingaetésye oA nhh\%e@@ﬂ@@rﬁﬁé&roﬁ’wn%sw 4,

respectively, with corresponding connection points on the board 13 and on
t he ci regive eaah thegleglricakegnnection of themsampanent 2,3 aegt4, saspestivalyavidmg | i ne

[1E-111 ngﬂab dating
recess %&FGA;E oggrrr]\ 5pe§rb @g‘?{"h&géﬁ %He%ce%néglrﬁqe %‘ tr%hé'&uL}mgéﬁﬁenber 5 has
an upperespectively. oner accommdat i ng recess 6 7, so that a total of two of
t he abovenenti oned converter nodul es can be arranged per support nenber 5.
Fig. 3 is a section taken along line lll-Ill of Fig. 1 with additional holding member 9 in the
accommodating recess 6. As can particularly be seen in Fig. 3, the support member 5
has an upper and a lower accommodating recess 6, 7, so that a total of two of the above-

mentioned converter modules can be arranged per support member 5.

Further possibilities of arrangement for such converter modules are conceivable, as e.g.
only an arrangement of one converter module in a support member 5 with only one

upper or lower accommodating recess 6, 7.

In the area of the recess edge 17 the support member 5 has a cross section of a lying T,
the ends of the T-shaped cross web forming a lower side 11 and an upper side 12, which
(see also Fig. 7) serve to stack further support members 5.

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



Further possibilities of arrangenent for such converter nodul es are

concei vabl e, as e.g. only an arrangenent of one converter nodule in a
support mEORery/Bomit h only one upper or | ower accomobdaPCmErPe@oms®1t, 7. |In
the area of the recess edge 17 the support nenber 5 has a cross section of
alying T, the ends of the T-shaped crds web forming a | ower side 11 and
an upper side 12, which (see also Fig. 7) serve to stack further support

5 arig vipeedeMoLEERY Ui NI De AR aNalg TEGRARA FBR Tt BRSNS ang
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Under neat e conponents the ring sheet 14 is arranged as Tnsul ating
mat er i atoeffiridrd: weeconréspondingosmpositeczarainitgvatesiah the elestrisustiength M@y .9t he
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heat transter coefficient. In a corresponding conposite ceram c material,
t he el eenefiicientin theprdenafa ewWipe- Kewberg a cyrespondingheattiansiar£ostisendne

mm wth values of up .t an I bei ng al so possible. At the sane
time s@ﬁyélspi%‘)% ‘°§9§‘&@maq$gﬁ%ﬁ?l}§| y high heat transfer coefficient in
the order of a few Wm K, where a correspondi ng heat transfer coefficient
may al so anount up to 20 Wm K and nore. The ring sheet 14 made of said

conposi the drg anees emade of saigdicompasite keprmicCHatapal GANRE [SH3pad by ARPIEHI9
heat. Thi t-he f.8 I | - sheet
W 1R ey s RS2 e cBHHoREn@e by O e Rirdte ot 210
cor r espshedt WMl igRthsdeformthanppepsidaiothe shept upeatapplidationlnf acsoriesponeing
contact is formed between ,corg)onent and sheet, the %gnt%ct aw

di st ri RIeasHre o6 SPRFARMiately high heatwlersby aniRimalesontad it torpe &N of the
two MenditSonent and sheet, the contact being distributed substantially uniformly over the

whole contact surface of the two members.

The holding member 9 is formed as a pressing member that is fastened by a multitude of
screws 19 arranged along its circumference 20 (see also Fig. 7) to the support member 5
in the area of the accommodating recess 6 and 7, respectively. The holding and/or
pressing member 9 presses the components and optionally also the circuit carrier 8 with
its underside 18 towards the surface 16 of the accommodating recess. To exert a
corresponding pressure, the holding and/or pressing member 9 comprises press
surfaces 22 (see also 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 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 theweuppabdimenber 5 in the area of the accommodarCmEre@oms®1t and 7,
respectively. The hol ding and/or pressing nenber 9 presses the conponents
and optionally also the circuit carriepsg8 with its underside 18 towards the
surface 16 of the accommobdating recess. To exert a correspondi ng pressure,
the hol di ng and/ or pressing nmenber 9 conprises press surfaces 22 (see al so
Fig. 4)2ihan¢d, easpaciively, iradodbapisesnansing cainegtiompeikt op@mn uppertiside efdheonent s

2, 3 angrcﬁitfet'a?rﬁgr{aéage{&t%é}ge@srés%«r%gagé]ﬁ_gfi rmy onto the ring sheet 14 upon

tightening o e correspondi ng . Furthernore, in its underside 2
1 the hol ding and/or pressing nmenber 9 conprises a plurality of

accomm'g‘g_tﬂi n O?rooves 23 which are open towards the surface 16 of the
acconmo 'ﬁ{g‘ 2dB8 Hoklingsaneyop PERSFIRSAE MGT §risviriises 308 #p wadeside2brmodat e

par L1 Cuhaghi¥n B8nfig8Dadbl G8dthiBatiiy Wb hoTHEENE KRRy fildarngSRondi ng
conponent 2, n , respectively, a correspondi hg connecti on point on
an uppeares.geor@Enting pins 2& (see Kigs.rd and 8),amdch:££e inserted irto cogepsoriding! v.
Furthernore, the holdin / or, pressi ng nenper conprises, on its
Do o1 RENigs S Sompuehy 2o ars D e eius SLbasLile ERoFar Fieiah GhibRs 25.
Sai d ord : . . . . ! . _ N

whi o A ReSHBANIG SompEnet L iy alienfily bf eRirfingdidrtSgsienst ng itfkhidh,
They seerviiezholdingandiaipressimemenbdriS%ati on of the correspondi ng conponents

during assenbly of the arrangenent system of the invention on the hol ding
and/ or pressing nenber 9. The orienting pins 26 are made of an electrically

i nsul atTHeondramigiping'26 areé Aladesofeih @lectiedyabsVib@itEplabtidalarerianduchldsor i de and
are relatively hard so as not to deformduring insertion into one of the

openi ngPlyathylgre poPelyvgYlaivaride andiace relativelydrard 20 & ngtdo geform during
insertion into one of the openings in the holding member 9 and component 2, 3 and 4,

respectively.

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 components 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 9 can also serve as a cover
member 30 for at least 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



respectively. As can be seen in Figs. 3 and 4 by analogy with Fig. 2 and 1,
respectively, the corresponding ring sheet 14 extends nainly in the area of
t he conpowmenv®/@0913, 4 between the conponents and the secraPeodowit he
correspondi ng accommodating recess 6 and 7, respectively. The ring sheet 14
can here extend up to the inside 40 of pghe correspondi ng recess edge 17 and
rest there in close contact. According to Fig. 3 the hol ding and/or
pressi ng nenber 9 can al so serve as a cover nenber 30 for at |east partly
cover i ngcrewed do thecsyppodt mgminer Siraeel atsorthe furthes emb@limentacaondingite Fig. Tenber s
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pressing nenber 9 to the support nenber 5 in the interior of the
accomu®8mMbes recess 6 and 7 , respectively, 40, 50 or even nobre screws are
I nserted into correspondi ng bores along a circunference of the hol ding
menber andscrewed to the support nenber 5; see also the further enbodi nent

accor di Ttge Hesigh th thé. arka dfittge loer iagcommoaliatiag pécest e ddovgding eeFigl4.is anal ogous
bores 39 are forned therein, through which the screws are passed for
f ast eni #PIPIVITRA 85 IRyamdnRgR rseeAls hesrhaysraxpianaliens. afusthgs spgyerer madular ea

of the ihQH\@fom?eCr%‘&FHPl dé?iﬂgrr38§‘s°§7.7 according to Fig. 3 is anal ogous so as
to arrange, see also the above explanations, a further converter nodule in

the | ower accommodating recess 7. Fig. 4 shows part of Fig. 3 on an

componargss Shows BAMSH £ Lo PR EBasBedscaRa) it o IS rae SPRCRIE Rl i ng

glng/ 02 ﬁfﬁﬁ%nﬁ@ntr&'ﬂ@éorﬂpaﬁé’nt‘s%Mééﬂpé‘é@%ﬁrf&é‘e 28onmahBlLfeerads 21 & the t O
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 embodiment. A holding 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.



conmponent is also held by neans of the orienting pin 26 on the hol ding
menber 9. Corresponding orienting pins are in principle also useable for
nount i ng wbeolomrd413 and the circuit carrier 8, respecPCraPgooomothe
hol di ng menber 9 . Fig. 5 shows a section by analogy with Fig. 3 for a
further enbodi ment. A holding and presgyng nenber 9 is not needed in Fig.
5. In contrast to the enbodi nent shown in Figs. 3 and 4, the conponents 2,
3 and 4 are not at l|least tenporarily fastened to the hol di ng nmenber 9, but
are di rAsiaeyerdfsis @nanged in e earfgspondingraseew-on bose 3¢af dhe cemporentfar s end
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pl asti opamctdarlsaﬂacmtajeagmeetmne;ﬁsthaskeer/eeﬂpmwgw@mbowa M.strength in the
area of the screwon bore 34. At its free end facing the support nenber 5,
the sl eeve conprises a transition fit 44, which particularly facilitates
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enough for one conponent, wth accommodati n% grooves for accommodating the
|

screw HesegBRAAingithe S@E?V\Fh@adssamf dgase £ig. 51 8eing posHlly Providedin the
underside 21 of the corresponding holding and/or pressing member 9, see also Fig. 3.

To adapt the ring sheet both to the dimensions of the corresponding accommodating
recesses and to corresponding openings for screwing in the screws 35 according to Figs.

5 and 8, said sheet may e.g. be cut with a water jet.

It is also conceivable that after having been fastened to the circuit carrier 8 and the board
13, respectively, the corresponding components are fastened by means of an adhesive
material to the underside 21 of the holding and/or pressing member 9 prior to the

insertion thereof into the accommaodating recess.

Furthermore, it is conceivable to use a casting material as the insulating material 10
instead of the corresponding sheet 14. Said casting material is cast into the
accommaodating 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 casting



underside 2 1 of the correspondi ng hol di ng and/ or pressing nmenber 9, see
also Fig. 3. To adapt the ring sheet both to the dinensions of the

cor r esporaiprgovaweanmnodat i ng recesses and to correspondi RGTEPRONONGD1T Or
screwing in the screws 35 according to Figs. 5 and 6, said sheet may e.qg.
be cut with a water jet. It is also copgeivable that after having been
fastened to the circuit carrier 8 and the board 13, respectively, the
correspondi ng conponents are fastened by neans of an adhesive material to
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menber sagoonirhedatngmeneskatA repaired s chryesponding slipppromeinirer rig sslyrppssibider
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the correspondingring sheet of ceramc maferial. Furthernore, in the case
of a castiasgondingnMasbiuindegasaing afdhe castingsvateriel ismalineadeedmict t he
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accomodating recess. A repair of the corresponding support menber 5 is
only possi ble by nmechani cal detachnent of this gluing, whereby conponents
and ci rlidig goreespondingeasting matenal cagraisp serveierdias@ning thechpldipgsadir a ring
sheet ' b el i al i L f <t he
casti ngreeqiin e S BRicHEfEN B i SR RERRRE e BetkBhetl EREHeF b s

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 normally made from an electrically insulating material, a
corresponding sleeve 36 according to Fig. 6 can optionally be omitted.

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 ring
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



correspondi ng curing periods for curing the casting material can al so be
di spensed with. The correspondi ng casting material can al so serve for

f ast eni ngwoheodobding and/ or pressing nmenber 9 which, wren/ER200000103heet is
used, is detachably fastened by neans of the above-nentioned screwin the
accommodating recess 6 and 7, respecti@ly. Fig. 7 shows a section

anal ogous to Fig. 3 through a further embodinment. In this enbodinent, an
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plate 3feRha@tdu to the ring sheet 14, the hol di ng and/ or pressing nmenber
9 is configured as a circunferential ring 32. Said ring extends
substantially only al ong the circunference of the internediate plate 38

or cos. vharReEphadePd o 1efys Wlsster einch B RS 46y phaipb e 27,

radi al |pretodng @h*,bdarrﬂemst Togisehdithg chasnafeféntiabring 39(wmptnses sasurhbemofabove
onto theinternediate plate 38, thereby pressing it towi’ﬁds the ring sheet

14. | n RAips alangdis ssKTeIRace] “My'§He‘é‘ll Of; &VeR) Breo?ﬂ’rﬁ NARRBEN the area
of the GOIMAREAL 3 rale ﬁweg,agor?geyﬁ@gggpgfa@%g@ggeata% th@%éwf%r%n&é‘.e ar ea

of the RFYCurt carrier ect y, suc
arrangenment is nornmally not needed because |ower voltage values are here
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ring 3ZifPamY Ihe&hPsrEeT8Min Me area of the corresponding screws 19. Said rings are
made from a relatively soft plastic material, such as polyurethane, so that the
corresponding intermediate rings 17 are compressible while the circumferential ring 32 is

being fastened.

As can further be seen in Fig. 7, several support members 5 can be arranged one on top
of the other by stacking corresponding upper and bottom sides 11, 12 in the area of the
recess edge 17. The corresponding accommodating recesses 6, 7 are closed in fluid-
tight fashion between the various support members 5. It is only in the case of the
respectively uppermost and lowermost support member 5 that upper and
correspondingly lower accommodating recesses 6, 7 are additionally closable in a fluid-

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 trees 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



bores along its circunference, with 30, 40, 50 or even nore bores being
possi bly provided. As a rule, these bores are equidistantly arranged al ong
t he circuwber@vive14l nt ermedi ate rings 27 are arranged umdeEmpe@vlootone
circunferential ring 32 between said ring and the ring sheet 40 in the area
of the corresponding screws 19. Said r30ngs are nmade froma relatively soft
plastic material, such as pol yurethane, so that the correspondi ng

i nternedi ate ringé 17 are conpressible while the ciéﬁugf renti al {ing 32 is
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manner by a |1 e invention provides for a sinple stacking of
el ect r idexiceslase hobmgededodigrotossubdjvision inta differentaeyicegsdevieadr converter

nodul es of vol e _converter devi.ces i he oil r | on
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be repainyRenmBAt FERRERhGS, BRShierior Mef Heatrangethentsystent isoMlediwitrhan inert
correspondi ng conponents relative to the support nmenber, which is grounded

as a r@mesphereasydnesd @RlYIyREASIEIga&Me corresponding cerami c sheet with
si mul taneousl y high heat transfer through the sheet. The waste heat of the
conponents can thereby be discharged in a sinple way via the support nenber
over t [Duediattne @errégpdritingafrangeraent and fastémingoftheoanivns mesloersassimple

exanple sea water. As a rule, the support nmenber is here, made of a sea
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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 and/or 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.



devices are not needed due to subdivision into different devices for each
accommodati ng recess and due to high heat transfer over the support nenber
to the erwOromwmwnii4 Furthernore, the interior 47 of thePalERageell SYystem
is filled with an inert atnosphere, such as relatively pure nitrogen. Due
to the correspondi ng arrangenent and fgstening of the various nmenbers a
sinmpl e assenbly of the arrangement systemis enabled on the one hand, and
repai r without damage to correspondi ng conponents by exchangi ng the damaged
part caf\ beoauplatechil isiarrangedmentialy in heraccommedating racess intbe tmmsofm lity of

excamp! S 48 PRAGEPRS) 6 BRuPReR! e RBpTERREPAnEHE 68 cui ng

to the sagaes Figranrae copineat carriet 48 extdrdstupeto tﬁer@N@atmﬁNe ab@mcmemb@w ded
in the interior of the holding and/ or pressing nenber. Fig is a top view

on an ﬁ%%ﬁ@‘hﬁ'%%@ﬁfmuﬁﬁ fs a haldinarigg %@gmmolﬁ@mmw@m@mee
accomm gt,g Secess 6 formed therein. A nunber of said support nenbers 5,
see al so 8’9 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
menber s arran%ed I n the acconmpdating recess see circuif carrier 8

accor di H be/difggmember Rgs RrmpcibReRi Q“B'F"U@&ﬂ?é%@w -0BROFeer4 BYMeans ol so
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arrange centrally~in the accommpdating recess Int ot t om

ri ng, daitde composappeartiendB.t he conponent carrier 48 froma radially
interior side, see also Fig. 9. The conponent carrier 48 extends up to
underneat h the hol ding nenber 9 , which can al so be configured as a hol di ng

ring orinanhé lINstrieddEmsodigeReMRHoldihg ntéRbét § Aakiamullifart structure and
particularly comprises two ring sections 64, 65 and two tapered ring sections 66, 67. The
corresponding sections are each arranged to be diametrically opposite. The holding
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 also 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.



The hol di ng nenber has fornmed therein a nultitude of screw on bores 34 by
means of which the holding nenber 9 can be fastened with screws 35 (see
al so Fi g.woOoparbtigul arly to the conponent carrier 48. PaTiERROMIDI$T r at ed
enbodi nent the holding nmenber 9 has a nultipart structure and particularly
conprises two ring sections 64, 65 an@2two tapered ring sections 66, 67.
The correspondi ng sections are each arranged to be dianetrically opposite.

The hol ding nenber 9 contains sone of the corresponding bores 34 in
conbi nkig 8rehawsia segtioniakemalosg linelliFl agFigp@m aegesronding plackiasd seweral
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section taken along line 1g. 8. A correspondi ng stacking of
several support nmenbers 5 is shown in broken |ine. Wth such a stacking the

corres ding.recess es, 17 _of suppo nenbers 5 that are stacked one on
Fop of MHE Bemar Maand 8 rederres SaHe " Lrt oo Taalty igS stk Brsnaed " <
acconpihas prsledtithe fitéor 47, of the Ohdid BrraA§EHENESBesm Y 7adsdtlige pEReRaINGT . On
at | east one location and preferably on a _ _

e.g. seawater. The interior 4/ is here also freed from oxygen, or the like, the interior

being flushed for example with an inert gas, such as nitrogen, or the like, before the final

closing of the arrangement system, and said gas is then enclosed in the interior.

Every support member 5 comprises an upper and a lower accommodating recess 6, 7 in
a corresponding manner on the upper side 12 and lower 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 accommodating recess 6, 7 and is provided on its radially outer end
section 63, see particularly Fig. 11, with a member extending substantially in parallel with
the inside 40 of the recess edge 17. An accommodating 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



plurality of locations in the recess edge 17, a correspondi ng stack bore 75
Is configured to be spaced apart fromthe outside 42. After stacking of an
adequat e worzb@vi1oofi4support nenbers 5 it serves to inter ®ommEPeaIsaiodi
menbers. In the area of the end 73 of the recess edge 17, surrounding
sealing rings are arranged that protectysthe interior 47 of the whole
arrangenent system 1 agai nst the penetration of e.g. seawater. The interior
47 is here also freed fromoxygen, or the like, the interior being flushed
for exatplardaithésepparhmembpas, Thesbppsrt memibgrehis rormiate fories frérafaor e t he
final cl osi nt% of .t.he ar?rﬁ?:gerre.nt system and said gas is then enclosed in
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acconmodaiii the correesénding RebldifecliPhd fiPestlidigr, manner on the upper side 12
and | ower side 11, respectively. The bottomring 5 1 is arranged centrally

I n each accommodating recess 6, 7. Said ring serves along its ring

ci rcunf Q jhner radial _end section 50 qf, . the conponent
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a cont acbmponRents4n BITelisé Mdrinefss a6 tRRAStiresarf8déquaté didkcthekirdngthimg 5 1.
The conponent carrier 48 extends spaced apart at a distance 56 Tromthe

sur f acerel@tion toithe sUpper SRRy Widbisip @EDCiRle grouaded above aeawater.pr ovi ded
on its radially outer end section 63, see particularly Fig. 11, with a
menber extending substantially in parallel with the inside 40 of the recess

edge 17A phuralityof borstodnengovibledirethedComporiant cafdidp @8RSt sbb alseomgoNe Herve
carrier 4(? and the support nenber 5 through this spaced-apart arrangenent.
An i nsuled ?tﬂg‘% 8RGULP the cogesnandingePmMRoRents 2cBR@Mt, see particul arly
Fig. 11. Said material serves the electrical insulation particularly of the
conponents 2, 3, 4 arranged on the conponent carrier 48 and serves at the
sane t i Abits @mdiallyositwardlydatatedendssechien §3ptherconmponieat carrief 48, whighdst nenber
5is notrmall or.med roma se wat.er-resjstant or ant} orr(?g.i ve materéal
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such as %WSH%&Ta g F?ff@pppﬁ achahly.tasiened by means of the ng member

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 -



emt the corresponding heat directly to the seawater. However, the
insulating material 10 is also to guarantee an el ectrical insulation of the
conmponentwoi2n09%008ki abl e manner so as to ensure an adeqRaT&Pdéceloemir i c
strength in relation to the support nenber 5, which is in principle
grounded above seawater. A plurality oB4bores 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 sec@@@ﬁﬂ%al,t Istingerterhibima sorresPending ABIg grRPve 68 fomagdrisdsuieuadirigfgshion
conponeft i t y fastened by neans of the holding nenber 9 to the
supportmr%%%?&g%c ‘fastening is nornmally acconplished through a

mul titude of screws 35 that are inserted through correspondi ng screw- on

bores 34 and fastened to the conponent carrier 48. For electrical
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hol di ng nmber 9. There is also the possibility, see Fig. 10, that such a
vent i ng°tgﬁﬁ filling opening can be closed fromthe side of the conponent
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 conprise a conically forned

t hr ead. ThehepprMiish gneding lowegmiost supparl membens b dgusech astackiedicdnfigunation. Sai d
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pl ug grtheserretndingrse@watersur roundi ng fashion in the recess edge 17. To
cl ose the correspondi ng accommobdati ng recess, said recess nmay conprise a
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, adequate thermal conductivity and adequate electric strength, 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 also 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 6, 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.



covering nmenber 30 which is particularly arranged between accommodati ng
recesses 16, 17 of support nenbers 5 stacked one upon the other, wth the
recesses wachegioeeh ot her. The uppernost and the | ower ROSIEPSQPPOYOL1 Nenber s
5 in such a stacked configuration can be closed by a separate |id nmenber in
fluid-tight fashion particularly with ggspect to the surroundi ng seawater.
The acconmmodati ng chanber 49 between conponent carrier 48 and support

menber 5 serves to acconmodate the corresponding insulating material 10. In
one enbiextiedibe sairesprNding insulating imatarigld; @ hoselringus tisvdrtangedringide dmeli ng
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obser vagdfomaterib S&d Yios@ eingfpastdiutbrly sepesd VAEmerarkiGepretsuteadmpdiRanast y or
liquid base material of the insulating material may have added an

especi a¥RSN RFRSPENAERGIR ansionsAf heimarietivg materialer ve 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 also for
varyi ngruartrermose, ceialipg rifgs 57NS8 are arranhded ncthe agpomeiodating shbaitengomiter i al

can be nade nore or | ess "pasty", depending on the solids or additive
cont entO" ﬁ?@oegmgé‘é}g@rﬁ' ﬁepﬁﬁ aﬁgﬁwﬁ'aﬁg@agiaanouear?rﬁégaka.raﬁe@@rﬁlwlawe
aCCO”““éi@.Fdré'ﬁrds%&?%ﬁoﬁuSJcrpééé?ihﬂErfhg?%t'?ﬁ%is'o%n@& d-Hﬁ%§0"p0nent carrier 48.

After a correspondi ng arrangene e conponent Carrier 48 and
optionally an additional circuit carrier 8 see Fig. 11, the holding ring
I.s fastened

or hol di.ng nber apd hol din mber 9 and c opent carrier
26 are By LREOWS 8 duifier sEbeaEnt ALAn SRRy DRET e U RA A AR Rederras 2o,
hose 1iggdesd ed§e a7’ 8BEESMbOSIHEN difRrafEANABGNE StEofdIRGREFigh S paridlady NY i S
hollowin its interior and made of a rel atlvelty

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 5 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



soft material. Said hose ring particularly serves volune and/or pressure
conpensati on upon correspondi ng expansions of the insulating material.
Furt her nowe,20®e@bd1ag ri ngs 57, 58 are arranged in the aecompeaadrgl chanmber
49 at its corresponding ends 58, 60. These rings nmay have a round or
angul ar and particularly square cross-ggction. Such sealing rings are also
called Orings. Fig. 10 shows a further enbodi nent of an arrangenent
system particularly in the area of a recess edge 17. Sai d enbodi nent
di f f er sholdingmenaberikisadatachibiyseaured gy ngegns ofitaacafregpondingecreviSAP t he
holdln%agf er 9, which is here configured as a flat ring hol ding conponent
ﬁarfb sai d conponent has an approxi mately rectangul ar
crosssection and is fastened by neans of the corresponding screw 35 to the

free end of the component carrier 48 which is oriented upwards in the
di r ect iQtheprise, naectgﬁtmg FRafRer %@ccqqéml|tﬁdjigwémmrmse§@e8tarwdmap H@nai ni ng

def | ne HRESHRTBE M Rnetinsra RaReendTEmrbug FOR.SETEr BB ISR 8% g

and/ or 4. 11ing opening 70 extends horizontal ly between accommdatl ng
chanber 49 and a bore in the conponent carrier 48. Said bore is oriented
towards the surface 16 of the accommopdating recess 6 . In said bore a

part | CUfiveling Rl RleiSer i BIkoUer Meibeiost, sae aiwﬁ§d1o s howRGLRasen

osi ng ventin Ii'ng opening 70. shows a furt her
enbodlqnmt by analogy with Fig. 10. Said enbodlnent differs particularly
fromthe enbodi nent according to Figs. 9 or 10 by anot her shape of the
hol di ng menber 9. Said nenber extends in Fig.1 1 fromthe inside 40 of the

recess Fﬁggﬂ é&duf@r@uuglshbwlsméﬂ% @ft@.t%m& wm&ntrﬁ@y s Bonfftire@th $id fofmt he

conponent carrier t he outside of the corrponent carrier 48 opp OSI te
t he acofanhidild3gSeidearder isgonneetad via eQresnandingocannegienwifesry tadir ed by

reans chorrgprb%e%?sr ﬁ e:?QRE'ql & 3fsh evag Bﬁt it QIso possible to omit such a separate circuit
carrier 8, and the corresponding circuits may here be arranged on the component carrier
48. The material 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 and/or filling opening 70 in the end section 63
of the component carrier 48. Said opening 70 is here closed by means of a screw that is
screwed up and into the venting and/or filling opening 70 from the side of the holding



said carrier. Oherw se, the holding nenber 9 according to Fig. 11
conprises a surrounding plug projection 69 which is inserted into a

cor r espormiDregogpioog4gr oove 6 1 of the recess edge 17. Abece/Erh@9lolodi ng
menber 9 the cover nenber 30, see also Fig. 10, is shown at least in part.
Fig. 11 additionally shows in part a cgrcuit carrier 8 which may be
configured in the formof a board 13. Said carrier is connected via
correspondi ng connection wires 43 to the conponents 2 , 3 and 4 ; see also
Fi g. 8.membes4dbrseorrrsponding dasingri thesepgning £eshows @ airrespondingrander 8, and

16, ThesRana o gfeary tonaihg Fef B8 ARl Al s

substantially identical with that of the cover nenber 30 and is
particularly a fiber conposite nade of paper and phenolic plastic.

Accor di e seling gings 67and $3 areepeharagoebatrnisiS 69 ofthesgcamaasatingt ened

by nea e ent . Cay Idae . ' ; ation
can' a1 bRt ffia trkSpb g SERRSTosCr etar Ve SR ERTT OB, ot
an undehsipdeomairef 51 BAd ©AtheneRfing ieentssriee respectiesly, said Fhgs béihgang. al so in
Fig. 10 correspond substantially to those shown in Fig. 9, and like

r ef er erfi@ChY gitied|te thif "YBB®r- t i ne used for |ike conponents. Partly, the
correspondi ng nenbers are only explained in nore detail in connection with
one figure. Fig. 11 shows the corresponding venting and/or filling opening
70 in tTe acodneecdating Gtanctiert4Secarobg filkexhpriardo the arraBgerBantiofdthe womgponent s
here cl osed a.sc

ans of a. W that is screwed up angd into the venting
and/ or G&M4" ag‘é&ﬂ‘icﬁﬁs"ﬁ)'qsf" _gﬁ'ééatgf'ﬁ'é(fﬁaq he sﬂﬁgﬁ%:gﬂ‘ét_r%g'?e 9 for
cor r es pRRFhntb FtiRG cRambEr 499R @idreb s pBnEING Wayed g RS ORIKY &th8R8mponent
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 to 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, respectively, 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



section that is directed towards the free end of the conponent carrier 48.
The sealing rings 57 and 58 are each arranged at ends 59, 60 of the
accomodawpnregoxcteeatber 49. The correspondi ng seal i ng ri n@STEP200880wWan be

i ntroduced by nmounting on the bottomring 5 1 and on the hol di ng nenber 9,
respectively, said rings being e.g. dggectly glued to this nmenber. The
accommodat i ng chanber 49 can be filled prior to the arrangenent of the
conponent carrier 48, and excessive insulating nmaterial 10 can be squeezed
out of 9t whichcan@aske dasjgned abcircudférantial ciogrZeerpgwiding gingai . despacdjvelyunt i ng
of the_.conponent carrier. 48. The insul ati terial n.al so arranged
"h t neTH CLRROEURNAGERE PRI sTE S08 srRrs B16e ke @iy 2 fls §5°°
conbi Déﬁeb?éd plojédtRnt aofthe 38685 dge®T Ritslen lsScoaiﬂgere@nas‘prbieet rddialfyhe
enbodi ment according to Fig. 11 the distance 56 between conponent carrier
48 andinyardsard mt&fomwga%@bmwm & GOMESRANMIND SETEWING PREJPHRN. SIS0 | s
const agt. gt LI Iy ol ' . . be
[ ar ger PPy e EhmeBale fnd 2 Polls B8 iaRHbRRTIG o d PoiRoRpANERISES B
The homgebmgelﬁ il position. rHowekr] thetinermaedatofing.and thiespraponest carneress,i on

edge 62 bet ween acconnndating recess 6 , 7 and recess edge 17. Fig. 12
shows 48dJ€8peiivelycats aoMgbledo spgie extentfarepmaensatingder gl dfarenses ine

arrangﬁ%@”é%’?ﬁé%&ﬂéﬁgordi ng to the invention. Like nmenbers are provided

with | ence nunerals and, as far as their description is concerned,
reference is nmade to the description of the preceding figures In the

car 11 MG BemEa e O R FomRoneRt caEe 2By FndB RS ol P SHLP IR o ri ng
27.  Segrémithe M &bethe 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 aluminum

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 layer/sheet 14
being arranged at least in one layer between said members. In the illustrated

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 corresponding 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
accdmmodating recess 6, 7; see also 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



ring 27 is held on the recess edge 17 by neans of the hol ding and/or
pressing nmenber9, which can also be designed as circunferential ring 2 or
hol di ng rwogo®10091@spectively. This is particul arly car PCe&EPO/ObYWIPr essi ng
one end 79 of the internediate ring 27 onto a stepped projection 8 1 of the
recess edge 17, which is configured t?90r01 ect radially inwards and in
surroundi ng fashion. Wth a corresponding screw ng operation, see also Fig.
9, the internediate ring 27 holds the internmediate ring and conponent

carri etheBike. AJing iasplation wedtgriali80 ip asianged bekioeerv said pldie andttiee irsdiading ri ng
and the co ent carrier 38, 48, |veI are nov nme extent
for oAl sHRBSHAT U nAIona ot esenEo0t 16 TREDWRbERS ol SBRUREE. The

| nt er nRgieat i cohRectitwiriheraipadiffint s8cordia BFigd:r2 JRFREMAI 1R hsulatingPaced
apart%rom‘t he Pn(':sl de ' e ﬁ{ggess e'lcci1 eg 'gvlél éor maﬁ on o%h gn S

ac conmowderial d Odasrdleo be dispemsed ivéthdienabee tlm spamsd mangynnmtaﬁdamoumjngs uch
as siligone, is . arranged. The insul ating terial 10 can fil h

e com BRI a8 A8 Aha e penast EaG Fiadl tespedtyelaaFRaRY piyids oy She ©

conf i gpd1gkleRphigh@hsdtfid Strérmgth of thenaéctnrhddafing H%rhﬁéfeFértﬁéﬂﬁoryl_lt_%ﬁdblﬁr the

intermediate ring and conponent carrier 38, 48, respectively

i nt er medingted with gespect @ thedrsuieting matafiahAOithetpaid materighsenviesinot solyithers

al um n B 148,
Fespect[BrR) ASatif of Pst R rShRrbh Hualio & 8o ARgh Boimel i nb e By e
Wi th amtémsadiateiring art eormpondritvarderldscuglrespeciglyr r anged at | east in one

| ayer between said nenbers. In the illustrated enbodi nent, see also Fig.

13, two layers of insulating material sheets 14 are arranged. Fig. 13 shows
the ar efherfisedferblehcetenpilieAB R bR dRfhFaaidin .&%_ars%nﬂeahhé&wn%wm%e seen,
thelnsulatlngma |s arrange ot o y|nt e correspond
acconmenibdimgent Ercbeding toufigal tdandd8r neath the two i nsul ating materl al
sheets 14 in the area of a



rebound recess 76. Said recess is arranged approximately centrally in the
accommodating recess 6, 7; see also Fig. 12. The rebound recess 76 serves

t o arrangeofaewtoeri4nenbers, such as e.g. a fiber glass pCatEP2009/0081aMm d
glass plate, a woven plate orthe like. Aring insulation material 80 is
arranged between said plate and the inggalating material sheets particularly
al ong an edge 77 of the rebound recess 76. It should be noted in connection
wi th the enbodi nent according to Figs. 12 and 13 that the insulating
material 10 can al so be dispensed with because the spaced arrangenent and
mounting of internmediate ring and cogpghent carrier 38, 48, respectively,
already provide for a relatively high electric strength of the

accomodati ng chanber. Furthernore, it should be noted with respect to the
insulating material 10 that said material serves not only the thernal

i nsul ation or electrical insul AT@RgeMANt SYStEMs a vi brati on danpi ng
materia! for the internediate ring and conponent carrier 38, 48,
respectively, Qtherwi se, reference is nmade to the precedi ng description

al so i m.connkr arrangameht systerar(ipidr @mepitraditycsd retbotrici/eldétrgaic chtnporentS(2CI3ai s
Arrangenent yst&m 1. An ar han enent sydstem%Q for a plurality of .

el ectri cal / DePRItGHAEY Oh AYOHRAT Sopvertes deyice of & ROWRI SUPPY iStem e Ys&yB
converter dey i ' i i

o oduct fon, Ay gs PRITUBHRR RIS RSl e SRy e Rt ORMER™ ded at
| east on oneprovidedat tdashos wnesidelwih actorovwndead iasgomewsating 6ecess, (a7 iar cui t
carrier (8) which is ranged in_the, acconmmmdating,recess and, electrjically
Connect ed t SICHE CABTREARERRIEN farandey AR ACEoRHRS Fecs SMbsTeRERl 1 xes
the circuit gnnetRd todhe 8bpBhehtdq2CcRPoaRdahddng Aerber ('9? Whgth fixes the
acconmodat i ng recess kg)r 7), wherein an insulati ng materia ﬂ.lo) i's
arranged at QigHE cafrier t8y andier thecompanants (% ar 4) ierthe @ccammastatiog ipestsbs ( 2,

3, 4) and thg SHERAY bn TTRfing(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 accommodating recess (6, 7) can be closed in fluid-tight fashion.

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

characterized in



2 . The arrangenent system according to claim11, characterized in that the
support nenber (5) is provided at both sides wth accommbdati ng recesses
(6, 7) arwargedoda4l ower and upper side. 3. The arrangemremEPI§O0ET0N1
according to claim1l or 2, characterized in that said systemhas a
substantially circular cross-section. 41 The arrangenent system accordi ng
to any one of the preceding clains, characterized in that the accommodati ng
recess (6, 7) can be closed in fluid-tight fashion. 5. The arrangenent

syst em accort ﬁi’l@etcdfcdﬁyaﬁﬁé(@fisﬂ’@%ﬁﬁéﬁgdi ng claims, characterized inthat
the circuit carrier (6) is a board (13). 6 . The arrangenent system
according to any one of the preceding clains, characterized in that the

conmponegit s (The drarigernérnt systean aecordingt theanyidneldfithe preédeding Qaines)d/ or - at
| east el ectrical Ie/ connected thereto. 7 . The arrangenent system accordi ng
to any one JharaetesizeéddBi ng cl ains. characterized in that the insulating

material (1 j J | Yy LS 'ng(i t Ao i
arr angenent QPS\?/{S g%'ﬁa gg’r%hlfén t& bx%?lﬂyé éghégﬁ) rﬁg\%pdr'@ggglg hger'é%?rr‘r@?r dEast
char act er i zeglectricdllyatonhbeteddsénety material is epoxy resin. 9. The
arrangenment system according to any one of the preceding clains,
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 arrangement 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



characterized in that the insulating material (10) is an electrically

I nsul ating sheet (14). 10. The arrangenent system according to any one of

t he precenlDOngoscioadins, characterized in that the el ectri earipp2emsmoioat i ng
sheet (10) is a ceramc sheet. 11. The arrangenent system according to any
one of the preceding clains, characteryzed in that the sheet (10) is
configured as a ring sheet. 12. The arrangenent system according to any one
of the preceding clainms, characterized inthat the sheet (10) is arranged at
| east in parthab t (H)ds arraeged 8y least inpardhetwaen underside (18 of thei/ or

accomodat 1 i v darte @) TP I5BLkes (35 dnadihoribafifia . & ai s fess,

one of the presetinetactofimddatitigaeassse(e, z¢d in that the sheet (14) has a
constant sheet thickness (41). 14. The arrangenent system according to any

one of the preceding clains, characterized in that the sheet (14) is made
ystem Secor dia poeht saiet dopbriEtoiny o ot b Biecody e h that
the sheet (leBarastérigeatined without gluing into the acconmodating recess (6,
Dy ne el BRet T aTan el hadinds (45, o the preceding
14.  The arrangement system according to any one of the preceding claims,
characterized in
that the sheet (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 into the accommodating recess (6, 7).

16.  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 to 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.



that the sheet (14) is arranged in the acconmodating recess (6, 7)
particularly up to the recess edge (17). 17. The arrangenent system

accor di ngvoao@apoane of the precedi ng clains, character PEEEPR0VIOMBLL t he
support nenber (5) is nmade froma particularly seawater-resi stant materi al
such as bronze or the like. 18 . The aggangenent system according to any
one of the preceding clains, characterized in that the hol ding nenber (9)
is a pressing nmenber connected to the support nenber (5) particularly by
screw ng. 19. The arrangenent system according to any one of the preceding

cl ai s, ,ghar | ' t | N 1Sy L L ng-shaped. 20.
The arr ég‘genﬁﬁ% 8@?@5%?}?@%%?%? r?ggi)g’%ﬁi? M@?gf{tﬂé%ﬁ?@é@ g%”ﬁ:?‘ai ns,
char act eri zegharactér@ted fe hol di ng nenber (9) is made of a fiber conposite,
particularly of paper and phenolic plastic. 2 1. The arrangenent system
accor di ng t oth@hthedridipg rperabpr &) duifingrsbaeedrs, characterized in that a
plurality of screws (19) are arranged for fastening the hol ding nenber (9)
to the support nenber (5) particularly along a circunference (20) of the
hol di ng20renbETe &rPangetBentBystemn nacyrdingtb aydnenfdioe pretieding claimmy; one of the
preceding clains, characterized in

characterized in

that the holding member (9) 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 (9) 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



that the insulating material (10, 14) is arranged in the area of the
conponents (2, 3, 4). 23. The arrangenent system according to any one of

t he precealOngoscioadins, characterized in that the hol di ngPoEmpPee0908)011
conprises a plurality of press surfaces (22) and/or accommobdati ng recesses
(23) on its underside (21) facing the g#nponent (2, 3, 4). 24. The
arrangenent system according to any one of the preceding clains,
characterized inthat the holding nenber (9) conprises at |east one

i nserti on opBat thg holding mamber (9) cempriags atlgast gesnsedionapesinig @4) fr an

or ceodi ng ¢l ey o8l forBiteR AT REBmARLF 2, X R, “roans (250 Tain

particular an electrically insulating orienting pin (26) preferably made of

a plastic material. 26. The arrangenment system according to any one of the
precedi#y cl HI3rangrpank stere acEerdinglo atty nen?f the prreeding CIgifes suppor t

menber (5) o] t herei nbetween, at least in the area of the
fast eni ng sma\?vsae{ f?}g,aqﬁntermadi ate rings (27) that are conpressible during

screwi ng. 27%haflthe arienting eveams (2§ 5 isempactivotatliangei¢drieally insidatifg ofientipgemedi ng
clainms, characterized i the internediate ring (27) is nmade of

in tha ,
conpr essi bl 2B) B@?r@gméw 8}? plapticTRIedal angement syst em according to any

one of the preceding clains,

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

compressible during screwing.

27.  The arrangement system according to any one of the preceding claims,
characterized in
that the intermediate ring (27) is made of compressible 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 holding member (9) is configured as a cover member (30) covering the

accommodating recess (6, 7) at least in part.

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

characterized in



characterized in that the circuit carrier (8) conprises conmponent openings
(28) and/or conponent cutouts (29) that are open towards the outer edge

t her eof . WO.20B@0|rr angenent system accordi ng to any on@CofEPRée/oproecedi ng
clainms, characterized in that the hol ding nmenber (9) is configured as a
cover menber (30) covering the accommoggting recess (6, 7) at least in
part. 30. The arrangenent system according to any one of the preceding
clainms, characterized inthat the holding nenber (9) is configured as a

ci r cunf er entthat theihuddiGg Zierhber (99 ist dunfiguredlias a cacuméare(i®| rimg (B2plHting thepar t
al ong the circunferenc 31) thereof. 3 1. The _arran t system accordin
to any one cﬁ'rCtJH@aﬁfeééghétﬁﬁg%tl"&Pﬁ’ﬁ,almmcct'r@w‘f%r&nfzﬁ?fﬁeége§q¥'i d menmber (33)g
that is closing the accompdating recess (6, 7) in fluid-tight fashion is
arranged above circuit carrier (8) and/or holding nenber (9). 32. The

arr angedrent Ehesareamgaroentdiystem accorgdingrio aply anecofihe peatiedingtlainms,

characteri zgcg_li n tegaté’a nunber of support nenbers (5) with correspondi ng
accomodat i gragiarizs. '('6, 7) and further nmenbers arranged therein are

adapted to hfafs fig ksmbe33) tHat & £186188 MAccriiBBaRes RIces8 86 17 iR Aidaiymt of
t he preceding clains, characterized in that the support nenbers (6) are

st ackabl e byfagkianss afrangred abe\wseiratitpasrigri®d) asdior baldinahgemier 48k ormodat i ng
recesses (6, 7). 34. The arrangenent system according to any one of the
precedi ng cl ai ns,

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

characterized in
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



characterized in that the support nenber (5) in the area of the recess edge
(17) has substantially the shape of a lying T when viewed in cross section.
35. The awoapgewent system according to any one of the pce®EPdicagowhiai ns,
characterized in that the conponent (2, 3, 4) conprises at |east one
electrically insulating screwon bore gg4) for fastening to the support
menber (5) by nmeans of a screw (35). 36. The arrangenent system according
to any one of the preceding clains, characterized inthat a sleeve (36) of
an el ectri cdhbtaslesvk486)naf amelecirighlly insulating materialisins eded nte theoscrbwran
(34). 37. Tt\%&r r]rsjn);\gerrent system according to any one of the preceding
clainms, char d ed in that the sleeve (36) extends at |east up and into
the insulating material (10, 14). 38. The arrangenment system according to
any one of the preceding clains, characterized in that the sleeve (36)
conpri s&¥& a EBlecavangaigentsysien ascordingoe anyonexnfpomeraceding daims,. 39. The

arr angenent arding to any one of the preceding clains,
characteri zeﬁqrhgﬁﬁgt%%t he conponent (2, 3, 4) is particularly detachably

fastened to tagt thetskseRAR8) @xﬂéhah%t(e%%) Tplahanﬁ@%é)msmnghﬁétdhagmemr (9)
and insulating material (10, 14) he arrangement system according to

any one of the preceding clalns characterlzed I n
38. The arrangement system according to any one of the preceding claims,

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 (9) and insulating material (10, 14).

40. The arrangement system according to any one of the preceding claims,
characterized in
that the intermediate plate (38) is fixed by means of the holding member (9) 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



that the internmediate plate (38) is fixed by neans of the hol di ng nenber
(9) in the accommodating recess (6, 7). 4 1. The arrangenent system
accor di ngvoao@apoane of the precedi ng clains, character PEEEP20VIONALL an
adhesi ve conmpound is arranged on an underside (21) of the hol di ng nenber
(9) facing the conponents (2, 3, 4). 44z The arrangenent system according
to any one of the preceding clains, characterized inthat the sheet (14) is
formed froma material, particularly a conposite ceramc material, which
can be reshdpatthatsheehiid) isfopaed fiom pmeatediale paricLiarly ldecamparsite CEi@mic

har actor 1 2 dHARHEL W g SR ashap o ot Resf InpetEp bPE e fndiel bRt c on

system according to any one of the preceding clains, characterized in that
said systemcontains a substantially inert atnosphere in its interior. 45.
The ar rdthgerba@ranpgedenhsysieniasgording tnamy ane ehthereeedipgglaimst hat t he

I nsul ati ng4g&‘t#hgaeg‘z%éﬂé Is made at | east of a pasty or liquid base

mat eri al . enment system according to claim45, characterized

in _that t he thaﬁaergabgfﬁab icfigxpieses a particularly mneral additive for
defining thermal conductivity and/or electric strength. 47. The arrangenent
system according to claim45, characterized in that the base material is

bl e i e . . Lo : . -~ Th
hrt angciksnt The SrenSEEht tysimBeitdity (d anpohe Oy EHteeBlno dimd e oy
characterized in

that said system contains a substantially inert atmosphere in its interior.

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 claim 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 accommodating the components (2, 3, 4) in the
accommodating recess (6, 7) and, at least at one side and opposite the support
member (5), defines an accommodating chamber (49) for accommodating 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).



carrier (48) is arranged for accommodating the conponents (2, 3, 4) in the
accommodating recess (6, 7) and, at |east at one side and opposite the
support m™EORer/1P8I4 defi nes an accommodati ng chanber (49CTEFROGOE®ANOdaAt i Ng
the insulating material (10). 49. The arrangenent system according to claim
48, characterized in that the conponerjgcarrier (48) is formed as a circuit
carrier (8).50. The arrangenent system according to claim49, characterized
in that the conponents (2, 3, 4) are connected to the connection points on
t he ci raQliThe @arangeme8pystern axmmrdmg todain 4escliaracterized imhibabtheangenent

system accordin C m 48, ri zed I p that  the comm ent .c er
(43) 15 cemmPaNTE (3edd) A GoRtRTER thihe Enesion By e i pray Sein
accordi ng acterl zed in that the conponent carrier (48
ext ends tgl’\?&oﬁ\?@%@eﬂ\rﬁg%g@ edge (17) of the supportnprrenber (5) whi c§1 )

surrounds the accommodating recess (6, 7). 53. The arrangenent system
accor di

ot ana pAPBAyePRkicnt EUBHRSET b b 4D SRt eE e Cur f ot

(16) of tb&nasﬁ@rww.eéﬁ (@8) Ts%tﬁﬁéun(e@ as’a ring @depohent. ecess edge (17). 54. The
arrangenent system accord| ng to claim48, characterized in that the

conponent carrier (48) is supported on its radially inner free end section

hat "o ol DB AR LT L PRATIF PR e dndrattehat wbRBLERL ST 5°) "y o1

suppor t i ngorpenéritraapnan U8y extehds tdwidtils t@rec‘ébeedgez@ﬂb)eofﬂhe sapport mematnearr di ng
to claim55, characterized in that the bottom ?I ate (51) is configured as a

bot t om ri £R) WHChWAiITESLAGsthe eBmERRdating reeass (8gY)

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 arrangement 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).



supported at least in part along the ring circunference (52). 57. The
arrangenent system according to claimb55, characterized in that the bottom
pl at e (5MWocommodEes, on its upper side (53), a contact PaDEP2§SAY10fiDr

| ateral contact on the conponent carrier (48).58. The arrangenent system
according to claim57, characterized iggthat the conponents (2, 3, 4) are
detachably fastened to the carrier top side (53) of the conmponent carrier
(48). 59. The arrangenent system according to claim48, characterized in

t hat t h%8.dihetarrangesB)t syetemeaccaidingrte ickimdi7, charassefized in thakthe er (48) and

50, The afpRpBRECoS<PomB R heheasherdp 1 fieh AL 16 et T hat o
| east one coaplonBEt drfigr (487, 58) is arranged particularly on a closed end

(59, 60) of the accommopdati ng chanber (49). 61. The arrangenent system
according to any one of the preceding clains, characterized in that a hose

ring (6 | |8k l.QF |
rccommou g ARERE BB Sheint | cRif] 45 EngritighLdh e dctend

syst em ac¢s6)hergeéw uptaisideldy the ltarpoinent cader (18) Bat sarfack ¢1G)pfieeber (9) is
arranged between conponent carrier (48) and support nmenber (5) for fixing
the conpo@éremadatiag renessHe. U syPstapiatyonsiEnt. The arrangenent system
according to claim62, characterized in that the hol ding nmenber (9) is
assigned to a radially outer end section (63) of the component carrier
(48). 680. THecareangenyEispstenyateamdiagdo cliima@l8; chataxiterided irhthahat leastzarie i n

that the hol ol ”ﬁng”%?f’%rs) l(sggrreimsge%oggr{ig&igﬁf oh 3 c?oé%%rér%dc ggfiébyo{rtﬂleti part ring

conponent Sealing
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).



65. The arrangenent system according to claim11, characterized in that the
hol di ng nmenber (9) conprises a plug projection (69) which is insertable
into a plwo 200900084 (68) on the inside of the recess edg@CTEPRIBSIITHe
arrangenment system according to claim®65, characterized in that the plug
projection (65) has a substantially angmlar, particularly square or
rectangul ar crosssection. 67. The arrangenent system according to claim48,
characterized in that the holding nenber (9) is detachably fastened to the
conponent carrier (48). 68. The arrangenent system according to clai m 48,

st 1o 08 arteharaens kTR AccoTY &0 SR o Buaranteise P iFBah R AL o ™
accor di ngpie@lol (egghaga%astaanamp&hgutart Baﬁlcméﬂy aalgie s RtERRUIG Lodss

configure ring hol ding conponent The arrangenent
system acset:tmmg to claimb52, characterized in that the hol di ng nmenber (9)
grips fromthe inside (40) of the recess edge (71) over the end section
(63) of the conponent carrier (48) which is assigned to the recess edge

(17). 7571Th€tberaa@em§wénﬁa@dommgw@tadn 48, thaticterizéPin hattnechiaidinged i n
that the hol di ng nenber (9) nprises two ring sections (64, 65) and two

t aper ed r memkerde) 6rﬁt@@@b'ﬁfﬁﬁt%eﬁdﬁé%cﬁ@m% casfier €8kt i ons in
substantially dianmetrically opposite fashion. 72. The arrangenent system
according to claim68, characterized in that a particularly self-sealing
SCrew (@@Fh@mrdn@eﬁfdmswdrrtacdaﬁdmgt@mbh 48| characherizexhin thgt elodalole filling

openi n 7) or to closethesrre The t t t
Pl m 6. VERIGRRAST Bt PREIRGE (1GHrs 3l (563 I RGS (B SATEPOTeTH GREISTg4e ng

(9) is/are made froman electrically insulating plastic material such as
pol yurethane or the like.74. The arrangenent systemaccording to claiml,
char act69.i Tnedariamgerrmt SMemqmordingmrblehnGS):hetacpetim;timtmammemoldm a | owner

accommodat! A% 1365 R Tohfgurelt 4 hffing 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 substantially 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) is/are made from an electrically insulating plastic

material such as polyurethane or the like.



upper and lower side ( 11, 12). 75. The arrangenent system according to
claim 33, characterized in that the recess edges (17) of support nenbers
(5) stackeo200me0090en the other are configured to be i nsecTark@9iontonr one
anot her partly with their ends (73, 74) facing each other. 76. The
arrangenment system according to claimgg, characterized in that the recess
edge (17) conprises at |east one stack bore (75) passing therethrough in
stacking direction. 77. The arrangenment system according to any one of the
pr ecedi ™ Thkearmangeatent agstem aembrdingttdiakairar, chasaatedzed i thab the QUppoirts

arranged between _pressi.ng or holding rin 9, 32,.71) and ipternediate rin

o o BHMSa 5 ESTpUBSs 8 HPRLaNG AL ArbETRdA T eeRs S OV g o |

claim77, @,r?,ﬁ@,we;%ﬁ,ei@ﬂh@lt the internediate ring (27) is nmade froma
ﬁéeec ' 'y insula

particul ar trica n ting material. 79. The arrangenment system
according to claim77 or 78, characterized in that the internediate ring

(27) i achably fastened to the end sectio 63)..0f ., 1 i hte | ate
Hg oL ShBEROemET sEneimactogio Tghethig. Shatatitriedn infiel BiRREES G ng (o
any one ogdhbe (1)t 8dppsrt flethiiers éSﬁQbé‘k‘écﬁbhé@éoh thd biier bREcorTigerdtEdi 58 €
ring or conponent carrier (38, 48) is arranged spaced apart fromthe inside
(40) of t insertabledstocenigeanatiir partiy witbrtheir ods 643, 44) facingeaenethey chamber
(49). 81. The arrangenent system according to claim80, characterized in
that an insulating material (10) is. arranged in the accommodati ng chanber

(49) . 8%76. The anfangeamiit Bysteirsacording @ dialrg 3Bpchamictefiied inhhattteascesy in
that the insulating naterial ﬁlO) fills the accommodati ng chanber _%49). 83.
The ar r angeae(t?)Spenrsises @t érast Age stackiere hed)dtassing thereshrpugh i stacking

character Hﬁgaioin.n

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 claim 77 or 78, characterized in that the
intermediate ring (27) is detachably fastened to the end section (63) of the

intermediate ring or component 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).



that the insulating material (10) is fornmed as a coating of the recess edge
(17) and/or the internediate ring or conponent carrier (38, 48). 84. The

ar r angenewo 28¢pgtoeamiaccor di ng to any one of the precedi n@CTIER2008/001011
characterized in that an insulating material |ayer or sheet (14) is
arranged between internediate ring or sponponent carrier (38, 48) and
surface (16) of the accommpbdating recess (6, 7). 85. The arrangenent system
according to any one of the preceding clains, characterized in that the
accommodat i ng recess (6, 7) conprises a rebound recess (76) substantial ly

inth I

char acBr (e qRiSementsy e 2Ea SR { FaRratRiced 1 A Ems g o ner
woven pl anhaterial (aor)amgmé aotohiteodatinguincniter¢a9). ( 76) . 87. The arrangenent
system according to claima86, characterized i n that a ring insulating

material (80) is arranged between woven plate (79) and insul at| ng | ayer or

heet | 7 f 88.
The ar Famres Sl h@e sheibr ke By e, § i S LRERS LHARERHAAM,
i nsul at i rtgahthberm&étnr{gaﬂ)atmad(mo)mmedgasrmcwmgl of (i@ )yecuss édgler(nd) and/bhe

accommda ng chanber . (49) fromthe sa rial.
I r%ermedqgte ring 0|) component came 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.



