
;e3emam\\]4^@_~`6`Taeo ?WO 00I36289     The present invention relates in
general to a system and a method for pre. venting accidents and destruction
in installations having high voltage lines, and - more particularly, the
invention relates to a system and a method for monitoring and warning
regarding the presence of temporarily and manually fitted grounding to
connectors on high voltage conductors. The invention also relates to a
warning device and a conductor means included in the system. In connection
with repair work, upgrading, revisions and controls of installation
equipment in power, connector and transformer stations, and regarding
outdoor power line equipment, it is obligatory, 'for safety reasons, to
provide manual is grounding of the high voltage lines that have been
disconnected in advance. This means that personnel having to do work on
installations or tines, themselves attach temporary contacts having a
separate conductor to earth. E.g. in three-phase installations manual
grounding is then mounted to each respective one of the three phase
conductors as safely grounding, marker grounding or staff grounding. In zo
. most countries) the use of these types of manual grounding is subject to
strict governmental regulations. Prier to starting maintenance work, the
operating personnel must give warning to the operation central. After
finishing work) the groundings must be removed before the operation central
is notified that the voltage can be -- switched in again. is Such manual
attachment of a grounding contact may be made by attaching a sturdy clamp
somewhere on a cable, or possibly by attaching a specially adapted
connecting clamp on a connecting detail arranged for such a purpose on a
high voltage rail conductor. In the first place it is important to insure
that such a manually mounted confact has actually been attached in such a
manner that safety regulations are com plied with. In some cases) imperfect
attachment of manual grounding has resulted in personal injury. However, it
is equally important to check that such manual groundings have been removed
prior to putting the installation into operation again by switching in high
voltage. Such a forgotten ground connection may then turn out to   - 2 JU~I
2003 WO 00/3S2S9 2 ~C'~1N099~00364 be very expensive for the power
company/network company owning the installation, through the damage and the
interruption in operating time that may be the result of a short-circuit
through the ground connection when high voltage is switched in, There is no
system to be found in the market) that solves, in a satisfactory manner,
the problem of safeguarding against such forgotten ground connections.
Thus, the primary goal of the present invention is to solve the problem
stated above. Hence, in a first aspect of the invention, there is provided
a conductor means of the type defined in the appended claim 1. In a second
aspect of the invention, there is provided a warning device of ~o the type
defined in appended claim 9. In a third aspect of the invention, there is
provided a system of the type defined in appended claim 38. In a fourth
aspect of the invention there is provided a method of the type defined in
appended Maim 39. 



~s , Preferred embodiments of the first and second aspect of the invention
ap pear from the dependent claims 2-8 and l0-37 , respectively. Hence,
using the present invention, an option is achieved far warning about ao
manual grounding to alt parties concerned, in any manual
revision/disconnecting procedure wherein manual grounding is required, and
similarly when reversing/reswitching the installation. Thereby the parties
involved can be certain that manual grounding has been attached prior to
work start-up) and that it has been removed after work has ended.
Experiments have indicated that the system works quite well. In the
following, the aspects of the invention shall be described in more de is
tail by presenting exemplary embodiments) and in this connection it is
referred to the appended drawings illustrating such examples, and wherein
Fig. 1 shows manually operated attachment of a grounding clamp far a high
voltage cable, in accordance with prior art; Fig. 2 shows a manually
operated attachment corresponding to Fig. 1, how 30 ever with an added
conductor means in accordance with the second aspect of the invention; Fig.
3 shows an example of a clip that is used to hold an additional conduc for
wire isolated and spaced from a high voltage cable; Fig. 4 shows essential
parts of the system in accordance with the first asp ect of the invention,
in a first embodiment;   - 2 JUitl 2003 Wo 00I38289 3 PCTIN099100364 Fig. 5
is a circuit diagram showing the principle of the detection circuit uti
lined in the system in accordance with the first aspect of the invention;
Fig. 6 shows an alternative embodiment of a conductor means in accord ance
with the second aspect of the invention, in connection with grounding of a
s high voltage rail; Fig. 7 is a sketch showing another embodiment of a
part of a conductor means of the same general type as in Fig. 6; Fig. 8 is
a sketch showing a flap/counter contact means for closing/opening between
extended sections of a conductor means; Fig. 9 shows an embodiment of a
complete system in accordance with the first aspect of the invention; 



Fig, 10 shows an alternative embodiment of a warning device in accordance
with the third aspect of the invention; Fig. 11 shows details in connection
with a sectioned extension of a warning ~s device in accordance with the
third aspect of the invention; Fig, 12 shows an embodiment with external
solar cell means for powering the warning device part proximal to the
conductors; Fig. 13 shows an embodiment of the additional conductor wire
that is part of an embodiment of the second aspect of the invention; 2o
Fig. 14 shows a two-part embodiment of the warning device; and Fig. 15
shows an embodiment with identification of separate attachment po sitions
on a high voltage conductor. In Fig. 1, the phenomenon that is the source
of the problem to be solved by means of the present invention, is
illustrated, namely manual grounding of a high is voltage conductor in
connection with repair work or similar. The high voltage cable 3 may be
located indoor or outdoor, and may be for instance one of three separate
phase conductors. In a real case) all three phase conductors must then be
grounded separately. In order to provide grounding, a sturdy clamp 21 is
attached, the clamp having a conductor with sufficiently large cross
section, which conductor is 3o connected to safe earth. The high voltage
conductor 3 is not necessarily a cable) but as indicated in Fig, 6, the
high voltage conductor may also be a high voltage rail, for instance in an
indoor installation. Such rails will then often be provided with fixed
details (29 in Fig. 6) to which specially adapted connector clamps or
similar shall be attached.   - 2 JUN ?003 ,, w0 00I38289 d pCT/N099/0036d
As previously mentioned, the problem is that service personnel may forget
to remove the clamp 21 from the high voltage conductor 3 when leaving the
work place. As previously mentioned also, this may have serious
consequences, and the invention is directed to providing a safe detection
of whether such a clamp 21 s is attached or not. Fig. 2 shows a
corresponding situation as in Fig. 1, i.e. with an attached grounding clamp
21, but in this case additional equipment has been mounted in advance on
the high voltage conductor 3. Along an area corresponding to the actual
work area near the high voltage conductor) a naked) thin and metallic
conducfor wire 1 is suspended by means of isolating distance clips 19. Wire
1 is suspen ded by means of springs 2 to enable inward flexion of the wire
such as shown in the figure. It is an important point that wire 1 is
positioned sufficiently close to the high voltage conductor 3, that clamp
21, when being attached, necessarily also grips a over wire 1 in such a
manner that wire 1 is brought to physical and electrical contact with the
high voltage conductor 3 when the manual clamp 21 is tightened. Thereby it
is ensured that every time a clamp 21 is attached to the high voltage
conductor, the naked conductor wire 1 is brought to contact with the high
voltage conductor at the same time. 2o It is to be noted that wire 1 is
finally terminated at the ends, it is not in con tact with other circuits
or units, than what is mentioned in the next section. The clips 19 are
exemplified in Fig. 3, the opening 23 is adapted so that clip 19, which is
made of an insulating material, sits in place with a good grip around the
high vol tape cable 3, while opening 22 is adapted so that wire 1 will
slide easily through is this opening. The system consisting of a conductor
wire 1) the high voltage cable 3 and the grounding clamp 21 can be
considered to be a simple switch. In Fig. 4, the same units are shown as in
Fig. 2) together with a warning device 20. A conductor 



4 comes out from the top part of the warning device) which conductor 4 is
coupled directly to the metallic additional conductor 1, and a conducting
means 5 is con nected directly to the high voltage cable 3. The conducting
connection means 5 preferably is of such a nature that it provides a good
hold for the warning device 20 to the high voltage cable. It is clear that
an open electrical circuit from the high voltage cable 3, through
connection means 5 into the top part 24 of warning device   - 2 J U ~I 2003
WO 00!3B289 5 PCT/N099l00364 20, via a battery 6 inside the warning device
top part 24 and further out through connection means A to additional
conductor 1, can be closed by attaching grounding clamp 21 to the high
voltage cable 3, because then the clamp will simultane ously push the naked
wire 1 info engagement with high voltage cable 3. Detection of such a
contact may then be effected in a simple manner, e.g. by having a light
bulb connected in the circuit inside the top part 24 of the warning device
20. Fig. 5 shows an electrical circuit such as just mentioned, in a
schematic form. Reference numeral 10 hence refers to a unit that is able to
deliver a signal indicating whether the switch system at the top of the
figure is in a closed or open position., Unit 10 may be a simple light
bulb, see Fig. 9, or unit 10 may represent a separate detection circuit
enabling indication of a different signal, in a manner known per se, It
should be noted that the additional conductor 1 may also be of another
nature than what appears from Figs. 2 and a, see for example Fig. 6-8. The
impor tant point of the additional conductor is that it is arranged so as
to provide a swit ~s thing function in connection with a grounding clamp
being in place or not. Such as appearing e.g. from Fig. 6, the additional
conductor may in other words be in the form of a flap or stick 28 that can
be bent to contact with a mounting detail 29 for a grounding clamp. In such
a case as shown in Fig. 6 a conductor clad by insulation has then been
carried through to the attachment point 29 for the grounding clamp, zo and
the insulated conductor has been attached to a point 25 that is either
provided with a support point and possible springing for movement of flap
28, or point 25 is simply an attachment point for an elastic flap or stick
28. It is important that flap 28 returns to its contactless position when
the grounding clamp is removed. A more general flap embodiment of an
additional conductor to provide the zs desired switch function) is shown in
Fig. 7, where reference numeral 27 relates to a support point to which
either a connection wire like wire 4 in Fig. 4, can be attached, or that
may be situated in the end of a wire that is naked like wire 1, in a
situation where there is a combination of cable sections to be safeguarded)
and fixed points for grounding clamps. Reference numeral 30 refers to a
spring means for flap 2B, and reference numeral 25 is an insulated
attachment part for the additional conductor/flap 28. An additional
conductor like conductor wire 1 in Figs. 2 and 4 may also extend along an
area where the high voltage conductor is broken by means of disconnecting
switches or pantographs, and it may be of interest to have the additio   --
2 JUN ?003 WO 0013B289 PCTIN099/00364 nal conductor continue past such a
disconnecting switch position. In such a case, the additional conductor may
be provided with a switching flap 33, having a counter contact 34 such as
shown in Fig. 8, where the switching flap is connected to the high voltage
disconnecting switch, so that the two are opened and closed to- '' - - - s
gather. In this manner the additional conductor 1 may cover a desired
length of the high voltage conductor in question. As mentioned above, the
additional conductor appears in several forms, ad apted to various types of
high Voltage conductors and various types of fixed atta chment points for
manual grounding) various types of such grounding clamps) or ~o as
mentioned in the introduction, adapted to a situation without such special
at tachment points for manual grounding clamps. Thus, there is no
"preferred embo diment" regarding the additional conductor, the various
embodiments must be ada pted to the situation in the work place. However,
the assemblies are fixed assemb lies, i.e. clips of isolating material are
fastened to existing high voltage cables within in a work area, and a
conductor made of current conducting material, e.g. copper wire, is run
through the clips, isolated from the high voltage conductor, however
running parallel to and rather close to the high voltage conductor. This
off- isolated 



copper wire is suspended in tension by means of one or several springs) so
that it is kept in a taut position all the time. The number of springs 2
depends on the zo length of the off isolated conductor 1. It has been
mentioned above) that the warning device 20 in Fig. 4 in its top part 24
(or actually "conductor proximal" part, the part 24 must not necessarily be
a top part, but close to the high voltage conductor) contains a part of a
detection circuit for detecting whether a grounding clamp 21 has been
attached or not, and is for delivering a signal to indicate those two
states. This signal must be received at a place that is substantially at a
ground potential, and the signal must therefore be transmitted without
using electrically conducting material between the top part 24 and the
receiver location, It is then of course possible to utilize wireless
transmis lion, or possibly fibre optic transmission of a signal from the
top part 24 to a re ao mote receiver, i.e. remote regarding electrical
potential, however rather close, i.e. in practice a distance of a few
meters from the high voltage parts. Therefore, in one embodiment of the
invention the warning device 20 is divided in two parts) see Fig) 14) where
the two parts 20a and 20b correspond to the top part 24 and the bottom part
26, respectively, of warning device 20 in Fig. 4. It seems clear that an
WO 008289 7 PCT/N099/00364 optical signal, an acoustical signal or a radio
signal can be transmitted from unit 20a that is connected to the high
voltage area, to the remote unit 20b located sub stantially at ground
potential. However, normally the high voltage conductor proximal unit 20a
(or 24) needs supply of power. Such a supply of power cannot be made
via-electrically conducting paths, which means that also supply of power to
unit 20a (or 24) must be effected in a wireless manner. Such wireless
supply of power, i.e. transfer of energy from outside to unit 20a, can then
be effected using intense light) transmission of microwaves, or using
artificial wind. It is not neces sary that this transfer of power takes
place from the same unit as unit 20b, the io main purpose of which is to
receive transmitted signals from unit 20a and pass them further on. There
are reasons that such a two-part embodiment is somewhat less fav ourable
than the preferred embodiment to be described later. In the present
surroundings there wilt easily occur interference that may influence the
signal trans ~s mission between unit 20a and unit 20b. Radio signals can be
distorted in an environment with strong fields, and light signals are
subject to "noise" from flood lights, or shadowing from moving persons or
objects. However, the purpose can be achi sued with such a two-part
embodiment as shown in Fig. 14. resides, in this figure appears such a
simple detector circuit including a light bulb 10 as previously men Zo
tinned. The light bulb is arranged with a reflector 9 for directing light
towards a signal receiver 15 in the form of a photocell, and further the
battery 6 is associated with a charger 7 powered from a solar cell means 8
receiving artificial and intense light from e.g. a halogen lamp 14 which in
the embodiment shown, is situated in the warning device part 20b distal
from the high voltage conductor. Additionally, zs this warning device part
is shown having a base or attachment part 31, a power supply box 16 and a
signal transfer unit 32, for delivering a signal 36 to a remote control
central 35. Signal type and signal path for signal 36 may be of various
types, as mentioned below. However, in Fig. 4 the preferred embodiment of
the warning device 20 is so shown in a simplified manner, i.e. as an
elongate and uninterrupted construction. In Fig. 9, that is similar to Fig.
14 in many respects, there is shown a section through such a warning device
20. Reference numerals mentioned previously have in this figure the same
meaning arid function as in previously mentioned figures. The warning
device 20 has the form of a main body 18 which is a long tube   2 JIJN 2003
W O 00l38289 



pCT~N09910036a made from an isolating material, and equipped with disc
structures in order to maximize the creepage distance. The length of the
main body 18 depends on the voltage level in the high voltage installation
in question. In the high voltage conductor distal end of the warning device
20 there are a few units of similar type as - : s already mentioned
regarding Fig: 14 arid unit 20b, However, in This case the light emitted
from the light bulb 10 travels through the inside, open space in tube 18
down to photocell 15, and a signal of a suitable type is transmitted
further from the signal transfer equipment 32. This equipment 32 may be a
radio transmitter, or there may be a separate line for transmitting an
optical or electrical signal to the io control central 35) or possibly the
transmission path may be via a public or private communication network.
There are innumerable solutions in this field, both regar ding conversion
of the inherently simple two-state signal to an effective form that is
suitable for transmission, and regarding the actual transmission to the
control central. It is not necessary to describe such techniques further in
connection with the ~s present invention. Reference numeral 12 designates a
tube inside the main tube 18, to separate power supply light from halogen
lamp 14, from the much weaker signal light from light bulb 10. As
previously mentioned, halogen lamp 14 is intended to supply power to the
top part of the warning device, a solar cell means 8 delivering current zu
. to a charger 7. Reference numeral 17 designates a heating element that
may be mounted in order to avoid condensation inside the warning device 20.
A thermostat 13 is used in connection with heating element 17. Parts 11, 12
and 18 are made from an isolating material, preferably a com zs posite
material. Inside the tube space there is air, possibly having a low
pressure (vacuum), or possibly a gas of a type having good isolating
qualities. Parameters in connection with the gas inside the tube room can
be associated with the high voltage level in question. When filling e.g. an
isolating gas, for example 5F6, the isolating capability can be increased
by filling more gas, and the gas pressure of ao interest can then be
determined in dependence of the voltage level. In a similar manner, pumping
air out may improve the isolating quality, and the vacuum "strength" can
then also be determined in dependence of the voltage level.   WO 00/38289 9
PCT/N099/00364 - 2 JUN ~(~3 For high voltage levels) great lengths are
needed regarding the tubular main body 18, and it is appropriate to
manufacture the main structure in a module farm, i.e. in such a manner that
it is possible to join together pieces 45, 46 such as shown in Fig. 11, by
means of joining clamps 44. s In Fig. 10, alternative features appear
regarding a an elongate, tubular warning device as shown in Fig. 9, In Fig.
10, the power supply system for the high voltage conductor proximal end has
been altered from a light transfer system to a system based on wind. ft
goes without saying that the inside tube space then must be filled by gas.
A fan device 3T blows a gas stream through the tube) causing a windmill
means 38 to supply current for the charger means 7. The detection circuit
is not shown completely in Fig. 10, only the battery 6 and one connection
means 5, in this case shown as a hook. The signalling system utilizes light
also in this case, however the light travels through an optical fibre 40,
in the form of a signal from an optical transmitter (LED) 39 sending light
to an optical receiver 41 in the is high voltage conductor distal end of
the warning device. The optical signal itself may be just as simple as the
signal from light bulb 10 in Fig. 9) i,e, simply light emission or not.
Alternatively) some form of modulation can be used. Conversion of the
signal received in receiver 41, to a signal that is sent further to the
control central 35, is done in accordance with prior alt. in In Fig, 12
appears an alternative manner of providing power for the detec tion system
and the signal emission equipment in the high voltage conductor pro ximal
end of warning device 20) namely in the form of externally arranged solar 



cell panels 47, of course with wires run in to charger 7 (not shown in Fig.
12). This is a solution that is particularly suitable for outdoor use.
Using such external solar is cell panels 47, the warning device, that is
intended for permanent installation) may possibly do well without such
internal power transfer as mentioned previously. For the rest, it appears
in Fig. 12 that in this case there is shown another form of connection to
high voltage rail and additional conductor than in the other embodiments)
namely coupling to a special detail by fastening a nut, while a cen 3o tral
and isolated lead-through lets out a connection wire 4 to additional
conductor 1. As regards the additional conductor 1, there is also shown in
Fig) 13 a special embodiment thereof. Mere, an optical fibre 43 is
surrounded by a naked metal layer acting as the additional conductor wire 1
shown e.g, in Fig) 2, and the cen   - 2 JUN ?~~13 WO 00I3$289 10
PCTlN099l00364 trally arranged fibre 43 will then provide further options.
It will e.g. be possible to detect field strength around the high voltage
conductor 3, it will be possible to send signals of optical type along this
wire, and it may also be possible to detect down ward bend or compression
of the additional conductor 1 by measuring light travel- s ling through the
fibre. The-advantages-provided hereby shall not be elaborated on further,
but the possibility of using an additional conductor wire of this type,
must be mentioned. Finally, the most important features of the invention
shall be repeated: the technical primary characteristics of the invention
is that signal transmission and energy transfer between a high voltage area
and an area at ground potential level takes place without using electrical
conductors) but using for instance light instead. The actual detection of
the presence of a manually attached grounding clamp is executed by means of
a simple switch function, using an off isolated additional conductor that
may appear in various embodiments. There is a great freedom of is choice as
to signal type internally in the warning device) it is possible to use
light, radio signals, or possibly sound, and in the case of light, an
optical fibre can be used. As regards signal transmission further to a
control central, the choice is even more free, since it is possible to use
a radio connection, a telephone connection) private lines of electrical or
optical type etc. In the preferred embodiment of the 2o warning device,
i.e. with an elongate main.body having an internal space for transferring
energy in one direction and a warning signal in the opposite direction)
there is obtained a warning means for manual grounding that is safe to
touch, and that can be used both in indoor and outdoor high voltage
installations, By changing the length of the main body, the warning device
is adapted to any voltage level, and at zs the same time the body ,is safe
to touch, as previously mentioned. Change or adaptation of length can be
achieved by manufacturing the main body in the form of modules. The
charging of the detection circuit battery must not necessarily occur all
the time, the charging frequency can be timed e.g. from the power
connection box 30 16, and may possibly be controlled optically from the
high voltage conductor proximal end by means of an additional circuit that
provides for delivery of a special signal when the battery charge condition
reaches a certain level.   - 2 JUN .2~DD~ W O 00I38289 ~ ~ PCTlN099100364
Some of the features mentioned are not mutually exclusive) for instance it
is possible to transfer power simultaneously using both light and wind,
Similarly) and as previously mentioned, the additional' conductor may
comprise at the same time both a wire 1 and one or several flaps 28. For
the rest, the warning device may be s equipped with a virtually unlimited
number of id functions-for use in-situations where there are many fixed
attachment points for manual grounding clamps on the same phase conductor.
In such a case separate conductors are laid out from the high voltage
conductor proximal end 24 of the warning device, to respective flaps 26 at
the attachment points, so that several circuits are formed, e.g. like in
Fig. 15, and the state of each respective circuit can then be deteMed
separately. In the simple embodiment shown in Fig. 15, the respective light
bulbs 10 may emit a dif ferent colour, and the light detector that is used
in the other end) distinguishes be tween those colours. It is of course
possible to use more advanced circuitry to sense whether each respective
circuit is open or closed) and using fibre optical signal transmission, a
light signal from an optical transmitter can be modulated to indicate the
state of respective circuits. Such fibre optical transmission of modulated
signals is a well known art. Finally, from the vrarning device it is
possible to transmit a signal to a con 



trot central that at any time is aware of where in the installation, and at
what sta zo tion, manual grounding is presently attached. Hereby) the
control central has a tool that makes it impossible to connect high voltage
to ground, if interlocking is esta blished for the circuit-breakers in
question.   - ~ ;~l~l~J ?00~ WO 00I38289 ~2 PCTlIV099/U0364 CLAIMS
Conductor means for detecting, in co-operation with a warning device (20;
20a, 20b)) an attached manually-operated grounding contact on an existing
high voltage conductor (3), c h a r a c t a r i z a d i n that said
conductor means includes an additional conZs ductor (1 ) arranged close to
at least part of said high voltage conductor (3), said additional conductor
(1 ) being fastened in an isolated manner relative to said high voltage
conductor, and being adapted to be brought to physicallelectrical
engagement with said high voltage conductor (3) when a manually-operated
grounding contact is attached thereto. 30 .2. Conductor means in accordance
with claim 1, c h a r a c t a r i z a d i n that said additional conductor
is a wire (1) parallel to said high voltage conductor (3) and suspended by
means of springing (2) in at least one of its ends.   ~- 2 J l! ~ 2003 VV~
oor3$289 n PCTlN099/0U364 3. Conductor means in accordance with claim 2, c
h a r a c t a r i z a d i n that said additional conductor (1) has a length
adapted to a work area of interest) where manually-operated grounding
contacts are used. s 't. Conductor means in accordance with claim 1, c h a
r a c t a r i z a d b y a number of isolating clips (19) mounted on said
high voltage conductor (3) in order to maintain a distance between and
isolate between said high voltage conductor and said additional conductor,
said additianal conduo eo for (1) passing through an opening (22) in each
clip (19). S~ Conductor means in accordance with claim 1, c h a r a c t a r
i z a d i n that said additional conductor (1) also includes a multi use
optical fibre core (43), for~instance for signalling, for detecting field
strength ~s around the high voltage conductor (3) andlor for detecting
downward bend andlor compression of the additional conductor ( 1 ), by
optical end detection. Conductor means in accordance with claim ~ . wherein
said high voltage conductor is a rail (3) having at least one special
attachment detail (29) for recei Zo ving a manually-operated grounding
contact, c h a r a c t a r i z a d i n that said additional conductor
includes a spring-suspended Clap (28) fastened in an isolating manner to
said attachment detail (29), so that a flap section can be clamped to
physicallelectrical engagement with said detail (29) when a
manually-operated grounding contact is attached, said flap (28) is being
fixedly supported in a bolt (27) enabling electrical connection for a
conneotion means (4) of a warning device (20)) or for an extension part of
said additional conductor (1). 7. Conductor means in accordance with claim
Z, 



ao c h a r a c t a r i z a d i n that it includes at least one wire section
(1 ) along at feast one elongate part (3) of a high voltage conductor, and
at least one springsuspended flap (28) arranged at at least one attachment
detail (29) on the same high voltage conductor.   - 2 J U i`l 2003 WO
00/3889 PCTlN0991003G4 Conductor means in accordance with claim 1 including
wire sections (1) in mutual extension along a high voltage conductor (3)
which is also sectioned by disconnecting switches or pantagraphs, c h a r a
c t a r i z a d i n that said disconnection switcheslpantographs are equ s
ipped with isolatingly arranged flap/counter contact devices (33; 34) for
coa~resp~n ding contact closing/opening for the additional conductor
sections ('! ), as for the associated high voltage conductor sections (3).
9. A warning device) adapted to be mounted to a high voltage conductor (3)
for warning regarding possible presence of a manually-operated grounding
contact, c h a r a c t a r i z a d i n that said warning device (20; 20a,
20b) - is in two parts) or is elongate and externally isolated, and has a
high voltage conductor proximal end or warning part and a high voltage
conductor distal end or ~s warning part (20a, 206); - has means (5, 4) for
connection to said high voltage conductor (3) as well as to an additional
conductor (1 ) arranged close to said high voltage conductor (3), at said
high voltage conductor proximal end or warning part (217a); and - has means
(6-10, 15) for generating, and optical or wireless transmission 20 of, a
signal indicating engagement between said high voltage conductor (3) and
said additional conductor (1), from said high voltage conductor proximal to
said distal end or warning part (20b), said distal end or warning part
(20b) including a signal transmission unit (32) for communication with a
monitoring central (35). zs 10. Warning device in accordance with claim ~,
c h a r a c t a r i z a d i n' that it has a tubular main body (18) with
external disk structures (11) to increase creepage distances. I ~. Warning
device in accordance with claim ~ n, 3o c h a r a c t a r i z a d i n that
said main body (18) consists of a number of similar modules (45) 46) that
can be mutually joined to provide a desired length, said length being
adapted in accordance with the normal voltage level of said high voltage
conductor (3)) and according to outdoor or indoor location.  



- Z JUN 2003 WO Oor38289 ~5 FCTIh10991o03G4 12. Warning device in
accordance with claim ~ i ~~ c h a r a c t a r i z a d i n that said main
body (18) internally has at least one elongate room extending from the
conductor proximal end to the distal end thereof. i 3. Warning device in
accordance with claim t 2, c h a r a c t a r i z a d i n that said at least
one elongate room is filled by an inert and electrically isolating gas)
having a gas pressure adjusted in accordarnce with the normal voltage level
of said high voltage conductor (3). io 14~. Warning device in accordance
with claim 13, c h a r a c t a r i z a d i n that the gas is transparent to
light to be transmitted intemaliy in said main body (18). ~s lS. Warning
device in accordance with claim I2, c h a r a c t a r i z a d i n that said
at least one room has an under-pressure (vacuum), with a pressure adjusted
in accordance with the normal voltage level of said high voltage conductor
(3). xo I~. Warning device in accordance with claim `i,. c h a r a c t a r
i z a d i n that said connection means comprise - a first connection means
(5) for connection to said high voltage conductor (3); a second connection
means (4) for connection to said additional conductor ('I ); and that is -
said means (6-10, 15) include a signal generator (10) operative to deliver
said optical or wireless signal indicating if an electrical circuit
including a voltage source (6) and both of said connection means (4, 5) in
series, is closed or not. 17. Warning device in accordance with claim ! 6~
c h a r a c t a r i z a d i n that said voltage source is a DC battery (6).
' Z ,lUrV 2D03 WO 00/38Z89 15 PC'fIN099/00364 Warning device in accordance
with claim i ~1, s c h a r a c t a r i z a d i n that said battery (6) is
rechargeable and connected to a recharging generator (7, 8) run by power
received wirelessly and internally through said warning device (20) from
the distal end thereof. i9. blaming device in accordance with claim l~ c h
a r a c t a r i z a d i n that said recharging generator includes a solar
ceh de vice (8) for receiving light from a strong lamp (14) arranged
internally in the distal end of said warning device. ,Zp. Warning device in
accordance with claim 1 ~, a h a r a a t a r i z a d b y a special tube
(12) arranged internally in said warning device (20) and between said lamp
(14) and said solar cell device (8), for trans mission, screening off and
concentrating said light. 



rs 21. Warning device in accordance with claim r~, c h a r a c t a r i z a
d i n that said recharging generator includes a windmill (38) that is
driven by an air or gas stream provided by a fan (37) arranged internally
in the distal end of said warning device. ~2. Warning device in accordance
with claim l c h a r a c t a r i 2 a d' i n that said recharging generator
includes solar cell means % (47) arranged on the outside of said conductor
proximal end, preferably for outdoor use. 25 23. blaming device in
accordance with claim 9 ; c h a r a c t a r i z a d i n that said means
include a signal receiver (15) for receiving said signal, said receiver
(15) being connected to said signal transmission unit (32). 30 24-. Warning
device in accordance with claim .Z3) c h a r a c t a r i z a d i n that
said signal receiver is a photo cell (15; 41 ), said signal being a light
signal.   2 ~uw Q003 wo oor~s~.s9 rcTmo99~oo3~a blaming device in
accordance with claim .2't, c h a r a c t a r i z a d i n that an optical
fibre (40) is arranged between said photo cell (41 ) and a light
transmitter (39) in the conductor proximal end of said warning device, for
transmission of said signal fram said light transmitter (39) to said photo
s cell (41 )._ 26.. blaming device in accordance with claim Z~h, c h a r a
c t a r i z a d i n that an open space is arranged between said photo cell
(15) and a light transmitter (10) in the conductor proximal end of the
warning device, for transmitting said signal from said light transmitter
(10) to Said photo cell (15). i x7. blaming device in accordance with claim
Z~, a h a r a c t a r i a a d i n that said light transmitter is a light
bulb (10) included in ~s an electrical circuit (1, 3, 4, 5, fi, 10) that is
open or cloyed in dependence of whether said engagement occurs. 2~. blaming
device in accordance with claim 23) c h a r a c t a r i z a d i n that said
distal end further includs a power supply unit zo . {'14) for transferring
power to the signal generating and transmission means (6-10) in the
conductor proximal end. Z9. Warning device in accordance with claim Z~. c h
a r a c t a r i z a d i n that said power supply unit is a strong halogen
larnp (14). xs Warning device in accordance with claim c h a r a c t a r i
z a d i n that the power supply unit is a tan (37). 31. Warning device in
accordance with claim 2~~ 3o c h a r a c t a r i z a d i n that the power
supply unit (14) in the distal end of said warning device is connectable to
an external power supply network.  



2 JUDY 2003 ~O 00I38289 l8 rcTrno9~~o03~4 32. Warning device in accordance
with claim I c; c h a r a c t a r i z a d i n that said distal end is
equipped with external base or attachment moans (42). s 33, Warning device
in accordance with claim t c, c h a r a c t a r i z a d i n that it is
equipped internally in its distal end with a heating element (17) and a
thermastat (13) to avoid condensation. 3~. Warning device in accordance
with claim R . c h a r a c t a r i z a d i n that said signal transmission
unit (32) is operative to covert the signal to be forwarded from the distal
end or warning part (20b), to a form adapted for external communication.
'~5 Warning device in accordance with claim 9, ~s c h a r a c t a r i z a d
i n that the high voltage conductor proximal warning part (20a) has a
receiver (8) for power transferred in a wireless manner, preferably from
said distal warning part (20b), in the form of electromagnetic waves) sound
or wind, for recharging an operation battery (6) in the proximal warning
part (20a). zo . 3h. Warning device in accordance with claim `l, c h a r a
c t a r i z a d i n that the distal warning part (20b) is equipped with a
transmitter (14) transmitting energy to said high voltage conductor
proximal warping part (20a) in the form of electromagnetic waves, sound or
wind. is 37o Warning device in accordance with claim ~~ characterized in
that - said additional conductor connection means (4) is branched off to a
number of attachment points (29) for manually-operated contacts on said
high voltage condoctor (3); and that 30 - said signal generating and
transmission means (6, 10, 15) are operative to generate and transmit
signals identifying the grounding state of respective attach ment points
(29).   ` 2 J~J~V 2~OJ wo oor~axs9 ~9 xacTn~o~g~oo~ua 38. A system for
monitoring and warning regarding the presence of manually operated
grounding contacts on high voltage conductors, chau-acterized in that it
comprises a conductor means according to any one of claims 1 to 8 and a
waiving device according to anyone of claims 9 to 37. 39. A method for
monitoring and warning regarding the presence of manuallyoperated grounding
contacts on high voltage conductors, characterized in that an additional
conductor (1) having a (invited length, is arranged close to at least part
of a high voltage conductor (3) of interest, and is fastened in-an
isolated. - manner relative to said high voltage conductor; - in a high
voltage conductor proximal warning part (20b) or proximal end of a two-part
or elongate and externally isolated warning device (20; 20a) 20b), there is
provided a connection (4, 5) to said high voltage conductor (3) and to said
additio io nal conductor (1); - when said manually-operated grounding
contact is attached to said high voltage conductor (3), said additional
conductor (1 ) is clamped to engagement with said high voltage conductor
(3)) whereby a signal is generated and transmitted op 



tically or wirelessly in said warning device (20) from said high voltage
conductor ~a proximal warning part (20a) or proximal end, to a warning part
(20b) or end distal from said high voltage conductor (3); and , , - a
signal transmission equipment (32) arranged in said distal warning part
(20b) or distal end of said warning device (20), sends said signal further
tv a moni toting central (35), possibly in a converted form. .A.A;
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