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a sturdy clamp somewhere on a cable, or possibly by attaching a specially adap-

ted 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 con-
3 iact 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 gro-
undings have been removed prior o putting the installation into operation again by

switching in high voltage. Such a forgotten ground connection may then turn out to
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manual grounding to alt parties congerned, in any nmanual

revi si on/ di sconnecti ng procedure wherein manual grounding is required, and
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ina first enbodi nent; - 2. JUtl 2003 00l 3828 PCTI N099100364, Fig. 5
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lined i,p t e pedefmedirfsSeeriracdain §h the first aspect of the invention;
Fig. 6 shows an alternative enbaodi nent of a cond means in accord ance

juct or
Wi th the secondinsgsiirskasprect ﬁfsthﬁm\‘ﬁﬂt'PBn",hef%'Sd?fﬁwg%é RoRM#ren groffdidg of a
s high vol lhiin B ' sketch show ng anot her enbodi nent of a
part of a b@%ﬁﬂu%@gb 'rr'rggﬁgno?d télﬁgn‘sg%e_ general type as in Fig. 6; Fig. 8 is
a sketch showi nip afdurtipaspmet obthedovention thewns previded » mathgdpfdhe fypebet ween

ext ended S%Ef“j‘&ﬁ‘ géPeq\dggqu&HQé. means; Fig. 9 shows an enbodi nment of a
S

conpl ete system I n dccordance wth the first aspect of the invention;
T2 Preferred embodiments of the Tiss+ and sewad aspect of the invention ap-

pear from the dependent claims 2-3 and io-37 , respectively.

Hence, using the present invention, an option ic achieved for warning about
manual grounding to all parties concerned, in any manual revision/disconnecting
procedure wherein manual grounding is required, and similarly when reversing/re-

20 switching 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 rermoved
after work has ended. Experiments have indicated that the systemn works quite well.

in the following, the aspects of the invention shall be described in more de-
tail by presenting exemplary embodiments, and in this connection it is referred to

15 the appended drawings illustrating such examples, and wherein

Fig. 1 shows manually operated attachment of a grounding clamp for a high
voltage cable, in accordance with prior art;

Fig. 2 shows a manually operated attachment corresponding 1o Fig. 1, how-
ever with an added conductor means in accordance with the second aspect of the
1 invention;
Fig. 3 shows an example of a clip that is used to hold an additional conduc-
tor 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;



Fig, 10 shows an alternative enbodi ment of a warning device in accor_cﬁag 2003
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"wWith a $856dQped extension of a warning ss device in accekfRGsHosk4 D the
third aspect of the invention; Fig, 12 shows an enbodi ment wt ext er nal
solar cell means for powering the warning device part proximal to the
conductors; Fig. 13 shows an enbodi nent of the additional conductor V\,i re

that is part of t
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hi gh vol t age corﬁiﬁci%ﬁhgﬂﬁﬁérﬁmh@d'mﬁbwth identification of sepaiate adachrmmeetpdyy it
is ensured gﬂﬁt Sﬁ%ﬂ ygﬁaq@e E&m&l is attached to the high voltage
e nak on 0

conduct or, e rwre 1 is brought to contact with the high
vol t age conduct dn F.\g 1, rtbe:phn:eotnaman tieat is the source bithagretdemtatbevialeed by s
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wire 1) the high voltage cable and grounding clanp 21 can
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Fig. 2) tooghrp'haVihd'aZoWBLBI KitRUiSert) 1afge PO & @bn, which conductor is

5% connected to safe earth. The high voitage 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 instalflation. 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.
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Z, used in connection with heating element 17.
Parts 11, 12 and 18 are made from an isolating material, preferably a com-
25 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 SF6, the
isolating capability can be increased by filling more gas, and the gas pressure of
30 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.
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of the signal recewed m recelver 41, to a signal that is sent further to the control
central 35, is done in accordance with prior art.

20 In Fig, 12 appears an alternative manner of providing power for tl';e 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

25 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-

30 tral and isolated lead-through lets out a connection wire 4 to additional conduc-
tor 1.

As regards the additional conductor 1, there is also shown in Fig. 13 a spe-
cial embodiment thereof, Here, an optical fibre 43 is surrounded by a naked metal
layer acting as the additional conductor wire 1 shown e.qg. in Fig. 2, and the cen-
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r.r n m tro arrange

?ﬁt er ﬁaﬁl ;ei%og%egﬁt%gﬁﬁél\élﬁﬂgﬁerga{' Fr’f?%é "@e%%@ r{p?g“ 'PﬁPr‘r!fgeo‘!ﬂHt-ce in

accor dance whatlid sigrals) dr posstbms@;rrd and in th?e tade &f lghd gh d italiﬂl%' éan babe

(12) arranged internall devij ce bet ween said | anp

(14) and saitFeSofsregal Hé"%’@)%'qfkfg rtpeniaa ﬁ?%%ql&ﬁ"tfébﬁ't%ehmg'mﬁvmd

concentrat i ngoferée,| di¢H 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
20 warning device, i.e. with an elongate main.body having an internal space for trans-
ferring energy in one direction and a waming signal in the opposite direction, there
) is obtained a warning means for manual grounding that is safe to touch, and that
c¢an 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
25 the same time the body is safe to touch, as previously mentioned. Change or ada-
ptation 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 18, and may possibly be controlled optically from the high veltage conductor proxi-
mal end by means of an additional circuit that provides for delivery of a special
signal when the battery charge condition reaches a certain level.
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- driven Wy o@8s@mb " Or gas stream providediby a fan (37) apcang®doossaernal |y
in the dist ? end of said warning device. ~2. Warning device in accordance
with claiml charactar i 2ad i nthat said recharging generator
i ncl udes solar cell nmeans % (47) arranged on the outside of said conductor

proxi nmal end, pS@xfnércﬁblhé/féa@ureglMéiﬂ@heu%fre naﬁm&a:anple&mue@edﬁsfnﬁﬁahee itis
accor dance vvlth claim9 ; char ac at sai d neans

include a BPYFiale tpér@eﬁfﬁepowsflmt&ﬁansee'évwm %hﬁgaﬁ @ﬂigwmdsﬁwaﬂaréean@er
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acoor dahce SAPPReR A il Grhied ABer sl aftng Ry B R ERNARS oo ca

fibre (40) wherdthsaaesimaly \iRea akackimphpsingdot mahlal grouAdingl d@hips on the
transmitter (39) in the conductor proximal end of said warni ng device, for

transmi ssi 6AMEsPhaserosdysier. In sueh 3282 separate capdustorsare laig)out fromuihe phot o
s cell (41h39 d&ége éaheuaeep%%aeeﬂ&@sm@%mgvu% et kGrdR sp%. gveﬁap ar a
ctar.i at an open space Is arranged between photo cell
(15) and aZBua;hlne aﬂaﬂmemnmntgisnthahsemabomﬂmmqumexh aw. liseih big. t1he

d t tt
(10)' T o sarra e of BAcTlgsbepiedipaiifln bl Bodd sendlal B ' 1 i
Z~, a h a msimple émBodimentstsowh in Figt hsa.ttheaesbdahgeilgmtrbulbmﬂmnuw emita dif-ght
bul b (10) incl tric CII‘C that is

open or cl &8 vdﬁ"’ﬁl%ﬁ@ﬁg@%g%ﬁlcﬁegwgf ﬂﬁ%&%ﬁf‘“o@%ﬂ?gﬂ'S%gg b8 ani ng

device in apeen tadseecolburs. Iﬁsacbfmoaﬁée ﬁoé‘snﬁe to @s€ nioré aﬁvbnd’ecﬂcnﬂcﬂntrﬁt& hat said
di stal end further includs power Sugﬁs‘% unit zo ) Qr transferrl ng

pover to t feNseyhgth Qjé%?él"dﬁnﬁft'&ﬂ&"ﬂ" eé‘s‘?’&'Pﬁ?é'aﬁQdHB bre opiigal
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aractartr ower 'supply unit is a strong hal ogen
| arnp (14) lnddsafﬂﬂhﬁﬁme eémseecit\re qmﬁdﬁh@*@ﬁbﬁetqp"@?bﬁﬁﬁ%mﬁsﬁnmfa’\fé,dlt- ar i

z adi n thay &@%I?E"%ﬁveﬁgﬂ%){aw“t is atan (37). 31. Warning device in

accordance wth ractari zadi nthat the power
supply unit (14)Finailyt fremdthe mernipgdieyicedhisdassibie infransmite signal hasenabl e t o

an exter naltroq %@ﬁfraﬁ“gpétyar{}etm skaware of where in the installation, and at what sta-
- 20 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.
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in accordance with claimt ¢, char actari zadi nthat it is

equi pped internally in its distal end with a heating el ement (17) and a
thermastat (13) to avoid condensation. 3~. WArni ng device in accordance
withclaimR. charactar i z@LAIIMSthat said signal transnission
unit (32) is operative to covert the signal to be forwarded fromthe distal
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hi gh vol t age cogshta¢tds aftdphedih@rétoat 30 - said signal generating and
transm ssion neans (6, 10, 15) are operative to generate and transmt
signals ideAtifying the grounding state of respective attach nent points
(29). 2 J~J3V 2~EBn¥Gctormzais th atordsids aits thimug 38. A system for

nmoni toring and warni ng regarding the presence of rranuall oper at e
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moni t ori ng and gashpng of 8§&nds.ng t he presence of manual | yoper at ed groundi ng
contacts on high voltage conductors, characterized in that an additi onal
conductor (1) having a (invited length, is arranged close to at |east 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
vol t age conductor proximal warning part (20b) or proxinmal end of a two-part
or elongate and externally isolated warning device (20; 20a) 20b), there is
provi ded a connection (4, 5) to said high voltage conductor (3) and to said
additio io nal conductor (1); - when said manual | y-operated groundi ng
contact is attached to said high voltage conductor (3), said additional
conductor (1 ) is clanped to engagenent with said high voltage conduct or
(3)) whereby a signal is generated and transmtted op
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10% & () - yL-peodedTap(28) fastemed inan isoleging manneriqtaid gtachmanigietail (29), so
) that a flap section can be clamped to physical/electrical engagement with said de-
tail (29) when a manually-operated grounding contact is attached, said flap (28)
25 being fixedly supported in a bolt (27) enabling electrical connection for a connec-
tion means (4) of a warning device (20), or for an extension part of said additional

conductor (1).

7 Conductor means in accordance with claim 1,

3 characterized in thatitincludes at least one wire section (1) along at
least one elongate part (3) of a high voltage conductor, and at least one spring-
suspended flap (28) arranged at at least one attachment detail (29) on the same
high voltage conductor.
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associated high voltage conductor sections (3).

9. A warning device, adapted to be mounted to a high voltage conductor (3)
10 for warning regarding possible presence of a manually-operated grounding
contact,
characterized in that said warning device (20; 20a, 20b)
- Is in two parts, or is elongate and extemally isolated, and has a high voltage
conductor proximal end or waming part and a high voltage conductor distal end or
15 waming part (20a, 20b);

. 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 (202); 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).

25 10, Warning device in accordance with claim ,

characterized in thatit has a tubular main body (18) with external disk
structures (11) to increase creepage distances.

. Warning device in accordance with claim 10,

30 characterized in thatsaid 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 vol-
tage conductor (3), and according to outdoor or indoor location,
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13, Warning device in accordance with claim 12,
characterized in thatsaid at least one elongate room is filled by an inert
and electrically isolating gas, having a gas pressure adjusted in accordance with
the normal voltage level of said high voltage conductor (3).
10
‘ 4. Warning device in accordance with claim 13,

characterized in thatihe gas is transparent to light to be transmitted in-
temally in said main body (18).

s 1S, Waming device in accordance with claim 12,
characterized in thatsaid atleast one room has an under-pressure

(vacuum), with a pressure adjusted in accordance with the normal voltage leve! of
said high voltage conductor (3).

20 16.  Waming device in accordance with claim 9.
characterized in thatsaid connection means comprise
- afirst connection means (5) for connection to said high voltage conductor (3);
- asecond connection means (4) for connection to said additional conductor (1);
and that

25 - 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 16,
3 characterized in thatsaid voltage source is a DC battery (6).
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9. Waming device in accordance with claim | g,
characterized in thatsaid recharging generator includes a solar cell de-
vice (8) for receiving light from a strong lamp (14) arranged intemally in the distal
end of said warning device.
10
. 20.  Warning device in accordance with claim 19,
characterized by a special tube (12) arranged internally in said warmning
device (20) and between said lamp (14) and said solar cell device (8), for trans-
mission, screening off and concentrating said light.
15
2l.  Warning device in accordance with claim 13,
characterized in thatsaid 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 wamning device.

22.  Warning device in accordance with claim i,

characterized in thatsaid recharging generator includes solar cell means

(47) arranged on the outside of said conductor proximal end, preferably for out-
door use.

25
23.  Wamning device in accordance with claim 9,
characterized in thatsaid means include a signal receiver (15) for recei-
ving said signal, said receiver (15) being connected to said signal transmission
unit (32).

30
2%  Warning device in accordance with claim 23,
characterized in thatsaid signal receiver is a photo cell (15; 41), said
signal being a light signal.
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evice, fof transmission of said signal from said light transmitter (39) to sau photo

s cell (41).

26.. Waming device in accordance with claim 24,
charactierized in thatanopen space is arranged between said photo
cell (15) and a light transmitter (10) in the conducter proximal end of the warning

o device, for transmitting said signal from said light transmitter (10) to said photo
cell (15).

27.  Waming device in accordance with claim 26,

characterized in thatsad light transmitter is a light bulb (10) included in
15 an electrical circuit (1, 3, 4, 5, 6, 10) that is open or closed in dependence of whe-
ther said engagement occurs.

28.  Waming device in accordance with claim 23,

characterized in thatsaid distal end further includes a power supply unit

20 . (14) for transferring power to the signal generating and transmission means (6-10)
in the conductor proximal end.

N

24. Warning device in accordance with claim 24,

characterized inthatsaid power supply unitis a strong halogen lamp (14).
25

30.  Warning device in accordance with claim 2§

characterized in thatthe power supply unitis a fan (37).

3l.  Warning device in accordance with claim 28,

 characterized in thatthe power supply unit (14) in the distal end of said
warning device is connectable to an external power supply network.
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characterized in thatitis equipped internally in its distal end with a
heating element (17) and a thermostat (13) to avoid condensation.

10.b. b

3%, Waming device in accordance with claim 4,

w characterized in that said signal transmission unit (32) is operative to
convert the signal to be forwarded from the distal end or warning part (20b), to a
form adapted for external communication.

35, Warning device in accordance with claim 9,

15 characterized in thatthe high voltage conductor proximal waming 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 (8) in the proximal warning part (20a).

20. 36 Warning device in accordance with claim 4,
characterized in thatthe distal warning part (20b) is equipped with a
transmitter (14) fransmitting energy to said high voltage conductor proximal war-
) ning part (20a) in the form of electromagnetic waves, sound or wind.

35 37.  Warning device in accordance with claim 4,
characterized in that

said additional conductor connection means (4) is branched off to a number
of attachment points (29) for manuslly-operated contacts on said high voltage con-
ductor (3); and that

. [ I said sighal generating and transmission means (6, 10, 15) are operative to

generate and transmit signals identifying the grounding state of respective attach-
ment points (29).
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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-
10 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
15 proximal warning part (20a) or proximal end, to a waming part (20b) or end distal
from said high voltage conductor (3); and , /
- a signal transmission equipment (32) arranged in said distal waming pan'
(20b) or distal end of said warning device (20), sends said signal further to a moni-
toring central (35), possibly in a converted form.



