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Summary of Facts and Submn ssions

Eur opean patent No. 0 310 190 was granted on
24 February 1993 on the basis of European patent
application No. 88 202 115.7.

1. The granted patent was opposed by the present
respondents (opponents 01 and 02) in particular on the
grounds that its subject-matter |acked novelty and/or
i nventive step (Article 100(a) EPC).

The state of the art relied upon conprised the
foll ow ng pre-published docunents

(D1) Handbook Logstor Ror industri al/s, German edition,
1/87, pages 5.2.1, 5.2.2 and 5.2.7;

(D2) Handbook Kabel netal Fernwarnel ei tungen, 1/77,
pages FW 270 and FW 476;

(D3) Leaflet "Cu-flex, a hot novelty for 120° hot
wat er", Logstor ROr industri als;

(D5) FR-A-2 536 007.

L1l Wth a first decision posted on 11 July 1996 the
OQpposi tion Division revoked the patent on the ground
that the anended clains 2 and 3 of both the main and
auxi |l iary requests under consideration infringed
Article 123(3) EPC

That deci si on was appeal ed and with its deci sion

T 827/96 of 18 March 1998 the Board set the decision
aside and remtted the case for further exam nation on
t he basis of an anended set of clains 1 to 3 which were
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hel d by the Board to conformw th the requirenments of
Articles 123(2) and (3) EPC

Wth its second decision posted on 30 Novenber 1999 the
OQpposition Division again revoked the patent, this tine
on the ground that the subject-matter of claim1 | acked
novelty with respect to docunent D1. The Qpposition

Di vi sion comented, for conpleteness, that it held that
subject-matter of clains 2 and 3 to be both novel and

i nventive over the state of the art.

A notice of appeal against this decision was filed on
26 January 2000 and the fee for appeal paid at the sane
time. The statenent of grounds of appeal was received
on 30 March 2000. Wth this statenent the appellants
(proprietors of the patent) submtted clains 1 to 3,

whi ch read as foll ows:

"1l. A heat insulated pipe elenent used or for use
as a straight pipe elenment in a district heating
pi peline, having an inner copper conductor pipe, a
surroundi ng |l ayer of a heat insulating material and an
outer mantle pipe, preferably of plastic, characterized
by the conbination of the inner conductor pipe being of
anneal ed copper and of the pipe el enment being of the
bonded type, with the inner conductor pipe being
radially and axially stabilised relative to the mantle
pi pe by nmeans of the heat insulating nmaterial being
rigid and well adhering to the rel evant pipe surfaces.”

"2. A pipeline consisting of straight pipe
el enments according to claim1, characterized in that
t he copper pipes are laid along a straight [ine wthout
i ncl usi on of axial conpensator neans and are joi ned by
har d- sol deri ng."
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"3. A nethod of laying out a straight length of a
district heating pipeline by joining pipe elenents
according to claiml1l, wthout interposed axia
conpensator el enments characterized in that the pipeline
is laid out with a straight configuration for fixation
in the ground in a cold and generally non-prestretched
condi tion."

In response to a sunmmons to oral proceedi ngs and
acconpanyi hg communi cation of the Board, posted on

6 March 2001, the parties made various further witten
submi ssi ons.

Wth a letter dated 27 August 2001 the first
respondents (opponents 01) argued that the subject-
matter of each of clainms 1 to 3 |acked novelty with
respect to docunent D1. Clainms 2 and 3 al so contai ned
an i nadm ssible addition of subject-matter by virtue of
the reference to there being no axial conpensator
means. Wth a further letter dated 3 Septenber 2001
they referred to an additional prior art docunent, viz
DE- A-3 609 540 (D9), and argued that the cl ai ned

I nvention was obvious having regard to this state of
the art in conmbination wth the teachings of

docunents D1 and D2. They requested dism ssal of the
appeal .

Wth a letter dated 15 Novenber 2001 the second
respondents (opponents 02) referred to various

addi tional docunents in support of their contention
that the subject-matter of claimlacked novelty with
respect to docunment D1. The nost relevant of these
docunents were DE-A-3 530 187 (D10') and Dani sh
Standard 2181 (D12). Wth a further letter dated

10 Decenber 2001 they submtted a decl aration of
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M Knud Henriksen, one of their enployees, concerning
t he manuf acture of "Cu-Fl ex" pipes.

The appellants, with their |letter dated 19 Novenber
2001, submtted additional docunments to support their
contention that the clainmed invention was novel wth
respect to docunent D1 and al so sets of clains
according to first and second auxiliary requests.

Oral proceedings before the Board were held on

18 Decenber 2001. The first respondents, although duly
summoned, did not attend. In accordance with Rule 71(2)
EPC t he oral proceedings were conti nued wi thout them

The appel l ants requested that the decision under appea
be set aside and the patent naintained in anmended form
on the basis of the clains submtted with the statenent
of grounds of appeal (main request) or in the
alternative on the basis of the clains according to the
first or second auxiliary requests submtted with

| etter dated 19 Novenber 2001.

The second respondents requested dism ssal of the
appeal .

In summary, the appellants argued substantially as
fol | ows:

The Opposition Division had erred in several respects
in comng to its conclusion that the subject-nmatter of
claim1l | acked novelty with respect to docunent Dl. In
particul ar, that docunent contained no indication that
the pipe elenment it related to could be used as a
strai ght pipe elenent rather than in the disclosed
wave-|i ke configuration; the pipe el enent was not
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di scl osed as being of the bonded type; and the heat
insulating material was flexible rather than rigid.
None of the additional pieces of evidence relied upon
by the second respondents coul d change what the actua
di scl osure of docunent D1 was.

The cl ai ned i nvention and the "Cu-Fl ex" system of
docunents D1 and D3 were based on radically different
concepts of how to cope with the thermal expansion of
the i nner conductor pipe. Any suggestions that

conbi nations of certain features fromthese docunents
or their equivalents with those of docunents D2 or D9
woul d | ead to the clainmed subject-nmatter were arbitrary
and based sol ely on hindsight.

That a pipeline made up fromelenments according to
claim1 would not require axial conpensator neans was
self-evident fromthe original disclosure, so that the
inclusion of this restriction in clainms 2 and 3 did not
of fend agai nst Article 123(2) EPC

The witten subm ssions of the first respondents have
been summari sed in section V, paragraph 2, above.

The argunents put forward by the second respondents
were essentially as foll ows:

The anal ysis by way of which the Opposition Division
found the subject-matter of claiml1l to | ack novelty was
correct in every aspect. A study of what was said in
docunent D1 as to the properties and behaviours of the
"Cu- Fl ex" pipe elenent led inevitably to the concl usion
that it nust be of the bonded type within the neaning
of present claiml, ie with the heat insulating
material well adhered to the inner conductor pipe and
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the outer mantl e pi pe. Morreover the heat insulating
material of the prior art nust also be "rigid" as
required by the claimsince it perforned exactly the
same function. This understandi ng of docunent D1 was
al so supported by the additional evidence submtted
whi ch denonstrated unequi vocably that in the pipe

el ements of the "Cu-Fl ex" systemas actually

manuf actured the i nner and outer pipes were bonded
together via the heat insulating material.

If the subject-matter of claiml1l were held to be novel
then it certainly did not involve an inventive step.
There were a nunber of routes with different starting
poi nts for denonstrating the obvi ousness of what was
cl ai med. The cl ai ned pi pe el enent was di sti ngui shed
fromthat of docunent D2 solely in that the inner
conduct or pi pe was of anneal ed copper rather than hard
copper. This was supposed to all ow di spensing with
axi al conpensator neans in the pipeline but in fact no
such nmeans would in any case be necessary with the pipe
el ements of docunent D2. Accordingly, the use of
anneal ed copper was devoid of any genuine technica
effect and could thus not justify an inventive step.
Starting alternatively fromdocunent D5, the only

di stingui shing feature of the clained pipe el enent was
the use of arigid, rather than a flexible, heat
insulating material. As could be seen however from
docunent D9 the purpose of the two different types of
heat insulating materials was the sane, so that it was
obvi ous to replace one with the other.

As for clainms 2 and 3 the introduction of the

requi renent that there be no axial conpensator neans
of fended agai nst Article 123(2) EPC since there was no
cl ear and unanbi guous di sclosure of this in the
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original application.

Reasons for the Deci sion

0053.D

The appeal conplies with the formal requirenents of
Articles 106 to 108 and Rules 1(1) and 64 EPC. It is
t heref ore adm ssi bl e.

The general description of the application as
originally filed includes an extensive di scussion of
the structure, conditions of service and probl ens
associated with thermally insulated district heating
pi pelines buried in the ground.

The problem particularly addressed is that of the
thermal expansion of the inner netal conductor pipe
when the pipeline is put into service at operationa
tenperatures typically in the region of 90° to 120°C.

It is indicated that with pipe elenments of the rigid
type, ie having an inner pipe stiffly connected to the
outer mantel pipe through a rigid insulation |ayer well
adhered to both, it is necessary either to incorporate
axi al conpensator neans into the pipeline or to lay the
pipeline in an initially pre-stretched condition, the
associated tensile stress being relieved by the therna
expansi on of the inner pipe. An alternative approach is
stated to involve the use of pipes having a soft

i nsul ating |ayer which can be laid in a sinuous path,
thermal expansion of the inner pipe resulting in an
increase in its sinuosity with respect to the outer
mant el pipe. This approach is however indicated to

i nvol ve other (unidentified) problens, so that pipes of
the rigid type laid in a straight or evenly curved
configuration are still preferred. The inner pipe my
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be of steel or copper. The later is nore expensive but
has the benefit of being corrosion proof.

Agai nst this background the invention is stated to
relate specifically to the provision of a heat

i nsul ated pipe with a copper inner pipe which my be
laid in a sinplified manner (cf. colums 2, lines 45 to
48, of the published A-docunent). It is then explained
that the invention is based on the recognition that
anneal ed copper has sufficient relaxation capability to
elimnate the thermally induced stresses in the inner
pipe after a relatively short period of service. It is
t hus possible to lay the pipeline in an unstretched
condi tion, which inplies a considerable sinplification
in the work involved. Wien the pipeline is heated to
operational tenperature the fixed inner pipes will be
subjected to a significant conpressive stress which in
the long run coul d damage the pipeline, but because of
the relaxation capability this stress is reduced so
rapidly that it will reach an uncritical magnitude

bef ore damage can occur. An additional advantage of
usi ng anneal ed copper concerns the fact that the inner
pi pes of the pipe elenents can be hard-sol dered
together wthout affecting their material properties.

Claiml of the original application is directed in
essence to a heat insulated pipe elenent of the rigid
type, as discussed above, wherein the inner conductor
pi pe is of anneal ed copper; claim2 relates to a

pi pel i ne consisting of such pipe elenents with the
copper pipes joined by hard-soldering; claim3 rel ates
to a method of laying a district heating pipeline nade
up of pipe elenents according to claim1, wherein the
pipeline is laid out for fixation in the ground in a
cold and generally non-prestretched condition.
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Caim1l of the present main request corresponds, wth
the exception of a mnor editorial anendnent, to
claiml remtted by the Board for further exam nation
according to its earlier decision, see section ||
above, and is not open to any objection under
Articles 123(2) or (3) EPC

In conparison with clains 2 and 3 remtted by the Board
with its earlier decision the present clains include
the substantially equival ent additional restrictions
that the copper pipes are laid "w thout inclusion of
axi al conpensator neans” (claim2) and joining the pipe
el enments "w thout interposed axial conpensator

el ements"” (claim3). Those additions to the clains have
been objected to by both respondents under

Article 123(2) EPC as constituting an inadm ssible
extensi on over the original disclosure. The Board
cannot agree. In its view the essential, albeit only
inplicitly derivable, idea underlying the clained

i nvention as presented in the original application |lies
unm st akeably in the provision of a straight |ength of
heat insulated pipeline for a district heating system

t he pipeline being made up of rigid pipe elenents
havi ng an i nner conductor pipe of anneal ed copper, the
I nherent relaxation capability of which serves over
time to provide axial conpensation for therma
expansi on. Since the incorporation of further axia
conpensator neans in such a pipeline would nake the use
of inner conductor pipes of anneal ed copper superfl uous
and prevent the technical effects nentioned in the
application, as discussed above, arising, it is self-
evident to the person skilled in the art that such
axi al conpensator neans nust be absent.

Accordingly clains 2 and 3 neet the requirenents of
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Article 123(2) EPC. Furthernore, since these clains
contain all of the features of the respective granted
clains 2 to 3, they also neet the requirenents of
Article 123(3) EPC, which has not been in dispute.

In comng to its conclusion that the subject-matter of
claim1l | acked novelty with respect to docunent D1, the
Opposition Division referred specifically to the

"90° Bogen" (90° bend) shown in the |lower figure of
page 5.2.7 which in its view consisted of three

strai ght pipe elenents. As the appellants have however
poi nted out that nmust not necessarily be the case, the
i nner pipe of the 90° bend could instead be fornmed with
a curved portion extending over 90°. However, in the
opi nion of the Board this is not decisive. Inits
broadest terns all claiml1 requires is that the pipe

el ement be suitable for use as a straight pipe elenent.
Now, that is undoubtedly inherently the case with the
normal pipe elenents of docunent D1, as shown in the
top figure of page 5.2.7. The docunent does not

di scl ose such a use, but that is not the point.

Nevert hel ess, al though docunent can thus be seen as
di scl osing a heat insul ated pipe el enent suitable for
use as a straight elenent in a district heating

pi pel i ne, having an inner conductor pipe of anneal ed
copper (see page 5.2.2 under "Warnebehandl ung”), a
surroundi ng | ayer of heat insulating material and an
outer mantl e pipe, the Board cannot accept the
argunents of the respondents that the pipe elenent is
of the "bonded" type as defined in the claim

In particular, it cannot see how the requirenent of the
claimthat the heat insulating nmaterial be "rigid" can
be aligned with the statenent of docunent D1 that this
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material is constituted by a "flexible" polyurethane
foam The fact that according to the contested patent
the heat insulating nmaterial is also a pol yurethane
foamis not helpful to the respondents in this context,
since both types of foamare well known to the person
skilled in the art and the distinction between themis
a qualitative one, not nerely relative, as suggested in
the contested decision. In this context reference can
be made to docunment D10' which stens fromthe second
respondents. Here it is clearly distinguished between
the use of a flexible foamfor "endl ess" pipe elenents
which are rolled up after manufacture (ie of the "Cu-
Fl ex" type) and the use of a hard foamw th rigid pipe
el ements, see for exanple colum 5, lines 32 to 40.
Furthernore, the Board is not convinced by the argunent
that since the inner conductor pipe of DI is stated to
centre after bending then the heat insulation nmateri al
must be at least as rigid as that used in the clained

i nvention, which according to claiml radially
stabilises the inner pipe with respect to the outer
mantl e pipe. Centring of the inner pipe after bending
is nanely in no way inconpatible with the insulating
material being "flexible" as normally understood in the
context of a polyurethane foam

Simlar considerations apply to the fact that it is
advi sed to pl ace expansion cushions at the peaks of the
waves in the sinuously laid pipeline, the respondents
again seeing this as a pointer to the insulation
material being "rigid'. But a flexible insulation
material wll also, although perhaps to a | esser

degree, transfer radial forces between the inner pipe
and the outer mantel pipe as the inner pipe conpensates
its longitudinal thernmal expansion by taking up a
greater degree of sinuosity with respect to the outer
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mant | e pi pe.

Further, the Board is not satisfied that docunent D1
clearly and unanbi guously teaches the skilled person
that the heat insulating material is well adhered to
the surface of both the inner and outer pipes. It is
not in dispute that the pol yurethane foamw || adhere
to the surface of the inner pipe of anneal ed copper.
Reference is made in this context on page 5.2.1 to the
necessity of renoving remains of foamfromthe exposed
end of the inner pipe when it is to be soldered. The
question of whether the polyurethane foamw | also be
under stood by the person skilled in the art as
automatically adhering well to the inside of the

pol yet hyl ene outer mantle pipe is nuch nore

probl emati c. The second respondents now effectively
concede that such good adherence will only be achieved
if the inside of the polyethylene mantle pipe is pre-
treated in sone way, eg by corona discharge. On the

ot her hand they argue that the person skilled in the
art will recognise fromwhat is said in docunent D1
about the pipe elenent and its intended way of use that
this pre-treatnent is a prerequisite. In this context
they point to docunent D12, a translation of Danish
Standard 2181 relating to pipes for district heating.
In point 5it is stated that "An inside roughness

and/ or surface treatnent to i nprove adhesion of the
foamed plastics to the casing is allowed, provided the
mechani cal properties are not deteriorated....".
However, by reference to the roughness or treatnent
being "all owed”, this docunent nmakes it clear that they
are not mandatory. They have also filed a decl aration
of one of their enployees who states that the Cu-Flex
pi pe el ements manuf actured were roughened by corona
treatnment to increase the adherence of the insulation
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foam However, be that as it may, this information is
of no help in determ ning what the objective teaching
of docunent Dl is in this respect. It should be noted
in this context that the second respondents did not
attenpt to switch their objection of |lack of novelty
agai nst the disclosure of docunent D1 to one of |ack of
novel ty agai nst prior use of the "Cu-Flex" pipe

el ements. Accordingly, the Board is of the opinion that
docunent D1 al so does not teach this feature of present
claim1.

Havi ng regard to the above the subject-nmatter of
claiml1 is novel with respect to the state of the art
according to docunent D1. No different result is
arrived at if the conparison is made with what is said
about the "Cu-Fl ex" pipe elenments in docunent D3. It is
true that there the insulating polyurethane foamis
descri bed as "sem -hard" rather than "flexible", which
woul d seemto bring it nearer to the requirenent of
claim1 that it be "rigid'. On the other hand, this is
put into perspective by the statenent that the pipe
consists solely of flexible materials which ensure a
m ni mum bendi ng radius of 0.6 m

Both respondents rely in their respective main |ine of
argunent on inventive step on docunent DO, although in
different ways. In general terns the docunent is indeed
concerned with the sane technical problem addressed by
the invention, nanely how to lay a district heating

pi peline of pipe elenents of the bonded type w t hout
the need for axial conpensating neans or pretensioning.
The solution proposed is to use an inner pipe of a high
strength material capable of resisting w thout danmage
the high conpressive stresses generated in it when the
pi peline is brought up to operational tenperature.
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The argunent of the first respondents that it would be
obvious to replace this high strength material for the
i nner pipe with anneal ed copper is directly opposed to
t he concept on which docunent D9 is based and nust be
rej ect ed.

The second respondents on the other hand seek to
conbi ne the teachings of docunent D9 with those of
docunent D5, the latter being seen as the closest state
of the art. Docunent D5 relates in essence to a nethod
of manufacturing a flexible pipe elenent of the genera
type disclosed in docunent D1, the product of the

met hod conprising an anneal ed copper inner pipe, an

i nsul ating |ayer of flexible polyurethane foam and an
outer mantle pipe fornmed froma plastics strip. The
second respondents argue that it would be obvious to
replace this flexible foaminsulating layer with a
rigid one, but since that would detract fromthe
desired overall flexibility of the pipe elenent, there
woul d appear to be no |ogical technical reason for
doi ng so.

G ven the generally simlar nature of the pipe el enent
di scl osed in docunment D5 and that of Dl it is apparent
t hat an equi val ent finding of non-obvi ousness woul d
result if the latter were taken as the cl osest state of
the art.

In the opinion of the Board, as expressed in its
communi cation, the nost appropriate starting point for
the eval uation of inventive step would appear to be
docunment D2. This relates to a heat insul ated pipe

el enent of the bonded type with a copper inner pipe, SO
that the only feature which distinguishes the subject-
matter of claiml1l fromthis state of the art is that
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the inner pipe is of anneal ed copper. The appellants
argue that w thout hindsight know edge of the invention
the skilled person woul d have had no incentive to nake
this change since up until the invention was made pipe
el enents of the type disclosed in docunent D2 woul d

al ways have been laid with axial conpensator neans or
in a pre-stretched condition. The second respondents
sought to rebut this but provided no evidence for their
bal d assertion that it was not the case. Thus al so
taki ng docunent D2 as the closest state of the art does
not lead to a different conclusion on the inventiveness
of the subject-matter of claiml.

In summary the Board has therefore found that the
subject-matter of claim1 of the main request is both
novel and involves an inventive step (Articles 54 and
56 EPC).

That finding carries over to the pipeline of claim2,
whi ch consists of pipe elenents according to claim1,
and the nethod of |aying such pipe elenents as set out
in claims3.

For these reasons it is decided that:

The deci si on under appeal is set aside.

The case is remitted to the first instance with the
order to maintain the patent on the basis of:

- claine 1 to 3 submtted with the statenent of



- 16 - T 0163/ 00

grounds of appeal;

- the description as granted.

The Regi strar: The Chai r man:

S. Fabi ani F. Gunbel
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