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Summary of Facts and Subm ssi ons

1355.D

The proprietor of the patent filed an appeal agai nst
t he deci sion of the opposition division revoking
Eur opean patent No. 0 731 994.

The follow ng docunments of the state of the art have
pl ayed a role in the appeal:

E3: DE-A-3 211 119;

E5S: DE-Ul-8 502 491;

F2: Prospectus fromthe firmEuronold, carrying a date
of March 1990, part 7.2 "Zubeht6r der Serie 600 fdr
800A"; and

F3: DIN standard 47636, parts 1, 2 and 3 carrying a
date of January 1986 and part 5 carrying a date of
Oct ober 1989.

Oral proceedi ngs before the board took place on 2 June
2004.

During the oral proceedings, the appellant (patentee)
filed newclains 1 to 11 and new colums 1 and 2 of the
description. He requested that the decision under

appeal be set aside and that the patent be maintained
in amended formon the basis of clains 1 to 11 filed
during the oral proceedings.

The respondent (opponent) requested that the appeal be
di sm ssed.
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Clainms 1 and 2 of the patent in suit as anended read as
fol | ows:

"1. Device for interconnecting a high voltage cable
wi th an apparatus or with a second high voltage cabl e,
conpri sing

- a cable termnation (30) which consists of an

el astoneric body (36) with a stress relief device (34)
and a connector shield (35) integrated therein, the
body (36) having a conical interface surface (37) and
an outer conductive screen (39); and

- arigidinsulator (41) having a conical interface
surface (42) conplenentary to the interface surface (37)
of the cable term nation (30);

wherein the angl e al pha defining the conical surface
(42) of the rigid insulator (41) is between 15° and
45°."

"2. Device for interconnecting high voltage apparatus,
conpri sing

- two rigid insulators (81, 82) each having a conical
interface surface (83, 84) and being fastened to
respective apparatus (79, 80) to be interconnected; and
- an elastoneric body (90) with a connector shield
integrated therein and with an outer conductive screen
(91);

wherein the body (90) has two conical interface
surfaces (85, 86) conplenentary to the conica

interface surfaces (83, 84) of the rigid insulators (81,
82) with the angle al pha defining the conical surfaces
of the rigid insulators (41, 81, 82, 93) being between
15° and 45°."

Clainms 3 to 11 are dependent on claim1l or 2.
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The argunents of the appellant can be summari sed as
fol | ows:

Docunent F3 was a standard concerni ng appar at us
connection parts with external cones, for voltages of
24 kV and 36 kV. In particular, the Figures 1 of parts
1, 2, 3 and 5 of docunent F3 each showed an appar at us
wal |, a cable connection part outside of the apparatus
in the upper portion of the figure, and an insulating
cone in the I ower portion of the figure. This | ower
insulating cone was internal to the apparatus and thus
was not intended to cooperate with a cable term nation.
This was confirnmed in particular by the fact that the
standard F3 only specified the maxi num di nensi ons h6,
d7 of an envel ope of the |ower insulating cone. The
cabl e connection parts shown in the upper portion of
said figures of F3 each conprised a conical interface
surface that was intended to be conplenentary to the
interface surface of a cable term nation. The

di rensions dl, d2, h2 given in docunent F3 for the

di fferent apparatus connection parts specified therein
resulted in angles a defining these conical interface
surfaces having val ues between 0.895° and 5.95°. These
val ues were well outside the range defined in clains 1
and 2 of the patent in suit. Thus, docunent D3 was not
rel evant against claiml or 2. In particular, it did
not destroy the novelty or inventiveness of the clained
range between 15° and 45°.

Docunent E5 disclosed the closest prior art. E5

descri bed a device for interconnecting a high voltage
cable with an apparatus, conprising a cable termnation,
whi ch consisted of an el astoneric body having a coni cal
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interface surface, and a rigid insulator having a
conical interface surface conplenentary to the
interface surface of the cable termnation. It could be
seen fromFigure 1 of E5 that the angle defining the
coni cal surface of the rigid insulator was

approxi mately 10°. Thus, E5 did not suggest a range

bet ween 15° and 45°. The object of the invention of the
patent in suit was to provide a sinplified connection
system for cabl es having ratings up to 400 kV and nore.
More precisely, the object of the invention was to
standardi ze and opti m se the connection, in particular
provide a single sinplified connection for high voltage
cabl es, especially above 36 kV, with a coni cal

i nsul ator having the sanme angle a for every voltage.
Wth an increase in voltage, the interface had to be
made | onger to increase the | eakage creeping path.
However, the angle a was chosen based on ot her

consi derations. An angle a between 15° and 45° provided
t he best possible conprom se between the di nensional,

el ectrical and nechani cal properties of the device. In
particul ar, because the resistance at the el astoner-
epoxy interface was | ower than inside these two
materials, it was advantageous to reduce the tangenti al
conponent of the electrical field at the interface. For
a sinple configuration, this tangential conmponent was
given by sin (a) and was substantially reduced for

val ues of a |lower than 45°. For small val ues of a,

| oner than 15°, the height of the device increased very
rapi dly, which nmade the device too bul ky. Furthernore,
due to the high friction coefficient of the el astoner,

| ubricant had to be used abundantly during assenbly.
The | ubricant tended to be absorbed, so that, due to
the increased friction, disassenbly required a | arge

force to separate the parts. By increasing a, it was
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possible to reduce the required force and dimnish the
quantity of lubricant, while keeping a relatively snal
hei ght. Thus, the choice to have an angle a between 15°
and 45° as specified in clainms 1 and 2 of the patent in
suit was not arbitrary, but had a technica
significance. Furthernore, none of the cited prior art
docunent s suggested having an angle a between 15° and
45°. I ndeed, at very high voltages, other manufacturers
used an angle a = 0° or a hollow insulator filled with
a dielectric fluid, in general oil. The subject-matter
of clains 1 and 2 of the patent in suit thus involved

an inventive step.

The respondent essentially argued as foll ows:

Figure 1 of docunment E5, which disclosed the closest
prior art, showed a device interconnecting a high

vol tage cable with an apparatus. The cable term nation
consi sted of an el astoneric body, which had a coni cal
interface surface, and a netallic cover. Arigid

i nsul ator having a conical surface conplenentary to the
interface surface of the cable term nati on was provided
on the side of the apparatus. The subject-matter of
claiml of the patent in suit differed fromthis prior
art device in particular in that a stress relief device
and a connector shield were integrated in the

el astoneric body of the cable term nation. As appeared
fromcolum 2, lines 29 to 36, of the patent in suit,
this stress relief device was in fact a stress relief
cone conprising a voltage deflector. A simlar conical
vol tage deflector 5 was already included in the rigid

i nsulator 3 shown in Figure 1 of E5. Furthernore, a
simlar elenment 105 was included in an el astoneric body
103 shown in Figure 2 of E5. Docunent E3 al so showed



1355.D

- 6 - T 0074/ 02

such a voltage deflector 18 integrated in a body nade
of silicone rubber. It was therefore obvious to the
skilled person to include such an elenment in the

el astoneric body of the cable termnation. Figure 1 of
E5 al so showed a netal lattice 9 integrated in the
rigid insulator 3 and it was obvious to the skilled
person to provide such a lattice also in the cable
termnation as a connector shield. Thus, all the
conponents nentioned in claim1l of the patent in suit
wer e obvi ous. The object of the invention described in
E5 was to reduce the length of the connection and the
particul ar device shown in Figure 1 of E5 was intended
for operation at a voltage of 20 kV. It was obvious to
reduce the length of the connection at higher voltages
by increasing the angle defining the conical interface
surface, thereby flattening the conical interface.

Furt hernore, docunment F3 showed a trend to increase the
angl e defining the conical interface as well as the

hei ght of the device with increasing voltage. Thus, at
hi gher vol tages, the skilled person would not only

i ncrease the height of the device but also the angle a.
In particular at a voltage of 400 kV as envisaged in
the patent in suit, a would necessarily be greater than
15°. Therefore, the subject-matter of claim1l of the
patent in suit was obvious in view of either E5 al one
or a conbination of E5 and E3. The conponents specified
inclaim2 of the patent in suit were obvious in view
of docunment E3, which disclosed a device with two pl ugs
21, each having a conical interface surface, and an

el astonmeric body 8 with a connector shield integrated
therein and an outer conductive screen 19, wherein the
body had two conical interface surfaces conplenentary
to conical interface surfaces of the plugs. The figure
in the upper part of page 2 of docunent F2 al so showed
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an elastomeric body 2 with a connector shield 5
integrated therein and an outer conductive screen 1

whi ch body had two conical interface surfaces for
receiving rigid insulators having conpl enentary
interface surfaces. Due to the trend to higher voltages
and the desire to keep the connection short, it was
obvi ous to have an angle for the conical interface
surfaces in the range between 15° and 45°. Furt hernore,
the angl e woul d necessarily have to be nade larger if
the I ength of the device was to be reduced. It was
correct that the invention of the patent in suit ained
at standardi sing and optim sing. However, this did not
nmean that the invention involved an inventive step. The
skilled person would increase the angles resulting from
the DIN standard (docunment F3) when standardising the
connection at higher voltages.

Reasons for the Decision

1355.D

The appeal is adm ssible.

Amrendnent s

Wth respect to claim1l of the patent in suit as
granted, the present claim1l no | onger nentions a
device for interconnecting a high voltage cable with an
apparatus and a second high voltage cable (enphasis
added). A correspondi ng anendnment has been nade in the
first sentence of the description for consistency with
the subject-matter of claiml. Clains 2 to 4 have not
been anended. Clains 5 to 11 have only been anended to
clarify the dependencies specified therein. Thus, the
anendnents to the patent do not contravene
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Articles 123(2) and 123(3) EPC.

Novel ty

Docunment F3 shows different rigid insulators for

vol tages Umup to 36 kV, which are parts of devices for
i nterconnecting cables with apparatuses. The rigid

i nsul ators have conical interface surfaces intended to
cooperate with respective cable term nations of

conpl ementary shape. The angles a defining the coni cal
surfaces of the rigid insulators can be determ ned from
t he di nensions dl, d2 and h2 specified in F3 and vary
bet ween 0.895° and 5.95°. The rigid insulators
illustrated in the figures of F3 have further conical
surfaces (shown in the |ower parts of the Figures 1 of
F3) that are internal to the apparatuses and thus,
contrary to what was assuned by the opposition division,
are not intended to cooperate with cable term nations
of conpl enentary shape.

Docunment E5 di scl oses a device for interconnecting a
medi um or high voltage cable with an apparatus. In
particular, the cable termnation 7 conprises an

el astoneri c body having a conical interface surface.
The device of E5 further conprises a rigid insulator 3
having a conical interface surface 6 conplenentary to
the interface surface of the cable term nation. E5 does
not explicitly indicate the value of the angle of the
conical interface surface of the rigid insulator or

ot her dinmensions that would allow that angle to be
calculated. In the view of the board, Figures 1 and 2
show di agranmati c representations of the devices
described in E5 and di nensions that woul d be obtai ned
nmerely by measuring said diagrammtic representations
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do not formpart of the disclosure of E5 (see decision
T 0204/83, QJ 1985, 310). Thus, E5 does not discl ose

t he value of the angle defining the conical interface
surface of the rigid insulator

Docunment E3 di scl oses a device for interconnecting an
apparatus and nedi um or high voltage cabl es, wherein

the cable term nations 21 and an insul ator body 8 have
conpl ementary conical interface surfaces. However, E3
does not explicitly indicate the value of the angle
defining the conical interface surfaces, or other

di rensions that would allow that angle to be cal cul at ed.

Docunment F2 di scl oses a device conprising an

el astoneric body that has two conical interface
surfaces that are conplenentary to the conica
interface surface of rigid insulators intended to
cooperate therewith. The value of the angle defining
the conical interface surfaces, or dinensions that
would allow it to be calculated, are not mentioned in
F2.

Thus, none of the cited docunents of the prior art

di scl oses a conical interface surface wwth an angle in
t he range between 15° and 45°. The subject-matter of
clainms 1 and 2 is therefore considered to be newin the
sense of Article 54 EPC

| nventive step

The board agrees with the parties in taking docunent E5
as the closest prior art fromwhich to start the
assessnent of inventive step of the subject-matter of
claim1l. As explained above, E5 does not disclose a
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value for the angle of the conical interface surface.
According to the patent in suit (see colum 1, lines 15
to 19 of the printed specification EP-B1-0 731 994),
the object of the invention is to provide a sinplified
connection system for cables having ratings up to 400
kV and above. In particular, having an angle a in the
range specified in claiml allows a reduction in the
hei ght of the device while keeping the tangenti al
conponent of the electric field at the coni cal
interface surfaces within acceptable limts, and

si mul t aneously reduces the nechanical effort necessary
for separating the rigid insulator and the cable

term nati on when they have to be di sassenbl ed.

In the view of the board, a skilled person aimng at
provi ding a device for interconnecting a high voltage
cable with an apparatus or a second high vol tage cabl e
woul d first base his design on existing standards, in
particul ar on docunent F3. This standard discl oses
angl es of 0.895° or 4.31° for devices operating at

24 kV and 3.18° or 5.95° for devices operating at 36 kV.
Thus, F3 suggests angles that are well outside the

range specified in the clains of the patent in suit.
Furthernore, F3 gives specifications for only two

vol tages and one of the angles (4.31°) for the | ower
voltage (24 kV) is larger than one of the angles (3.18°)
for the higher voltage (36 kV). Thus, in the view of
board, F3 does not show a trend to systematically
increase the angle with the voltage. It is true that
docunent E5 is concerned with the | ength of the device.
According to E5 (see in particular page 4, penultinmate
par agraph), the axial length of the device can be
reduced by having the rigid insulator tightly gripping
bot h an exposed portion and an insul ated portion of the
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conductor on the apparatus side. E5 does not discuss

t he influence of the angle defining the conical
interface surface on the length of the device and does
not suggest increasing the angle to a val ue between 15°
and 45°. Docunents E3 and F2 al so do not disclose an
interface angle in the range specified in claim1 of
the patent in suit and, in respect of the value of the
angl e, do not add anything to the disclosure of
docunent E5. The board cones therefore to the
conclusion that, having regard to the state of the art,
the subject-matter of claim1 of the patent in suit is
not obvious to a person skilled in the art and thus has
to be considered as involving an inventive step in the
sense of Article 56 EPC

The subject-matter of claim2 of the patent in suit,
whi ch specifies an angle defining the conical surfaces
of the rigid insulators between 15° and 45°, has to be
considered as involving an inventive for the reasons

i ndi cated above in connection with claim1.

The subject-matter of clains 3 to 11, which are
dependent on claim1 or 2, is thereby also to be

consi dered as being new and involving an inventive step
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to nmaintain the patent as anended in the

foll owi ng version

Descri pti on: colums 1 and 2 received during the oral
proceedi ngs, colums 3 and 4 of the
pat ent specification.

C ai ns: 1 to 11 received during the oral
pr oceedi ngs.

Dr awi ngs: figures of the patent specification
The Registrar: The Chai r man:
D. Sauter W J. L. VWheeler
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