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(57) Claim

1. A monitoring device for an overhead electrical power 
system, said system comprising a main overhead power 
transmission line or ground wire suspended along a plurality 
of support towers, and anchoring means secured to said 
overhead line or wire for anchoring the line or wire at each 
of said towers, the monitoring device comprising sensing 
means for sensing an electrical or physical condition of the 
line or wire, wherein said sensing means is adapted to be 
secured to said anchoring means such that said line or wire 
passes through or adjacent to said sensing means at said 
anchoring means such that relative motion between said line 
or wire and said sensing means is substantially or entirely 
eliminated.

8. An anchoring device assembly for use in a main overhead
electrical power system, for anchoring ' a main overhead

.../2



(11) AU-S-73276/S7
(10) 597369

power transmission line or ground wire, which comprises an 
anchoring member having a clamp body for clamping said main 
overhead line or ground wire at an intermediate area of the 
anchoring member; a first end portion for coupling said 
anchoring member with an arm of a support tower of the 
system, and a second end portion for coupling said anchoring 
member to said line or ground wire, said assembly further 
comprising a sensing member for sensing an electrical or 
physical condition of the line or ground wire, said sensing 
member being secured to said second end portion of the 
anchoring member, and said sensing member being disposed, in 
use, around or adjacent to said main overhead line or ground 
wire so as to minimise or eliminate relative movement 
between said line or wire and said sensing member.
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Complete Specification for the invention entitled:

"A MONITORING DEVICE FOR OVERHEAD POWER TRANSMISSION SYSTEM"

The following statement is a full description of this invention, 
including the best method of performing it known to us :-
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TITLE OF THE INVENTION
A MONITORING DEVICE FOR OVERHEAD POWER TRANSMISSION SYSTEM

π BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

The present invention relates to a monitoring device 
for an overhead electric power transmission system or a 
power distribution system. It finds particular application 
in monitoring the condition of a power transmission system 
or power distribution system, such as in respect of an 
abnormal current flowing in overhead power transmission 
lines and/or an overhead ground wire when an accident or a 
lightning strike occurs, or there is wire vibration or 
abnormal wire temperature, or the like.

BACKGROUND OF THE INVENTION
In a conventional monitoring device of the type 

mentioned above, a current detecting unit such as a current 
transformer is directly mounted to an overhead ground line 
which is suspended by means of anchor and clamp members 
coupled to arms of steel towers of an overhead power 
transmission system. In such a case, the current 
transformer is mounted on the overhead ground wire by 
passing the overhead ground wire through a center hole of 
the current transformer, and the current transformer is 
fastened to the overhead ground wire only by the friction 
between the overhead ground wire and the current 
transformer.

In the conventional arrangement as mentioned above, the 
clamping force of the current transformer to the overhead 
ground wire is gradually weakened due for instance to the 
vibration of the ground wire, whereby the current 
transformer may be moved along the ground wire, resulting in 
damage of the ground wire. Therefore, in the conventional 
arrangement, it is difficult to guarantee the ability of 
detection of the conventional monitoring device for a long 
time and reliability of the monitoring device is relatively

900223, eWspe .004,73276,ape. 2
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low.
SUMMARY OF THE INVENTION

An essential object of the present invention is to 
provide a monitoring device which can detect a condition of 
the overhead power transmission system or power distribution 
system for a long time without secular change.

According to a first aspect of the present invention, 
there is provided a monitoring device for an overhead 
electrical power system, said system comprising a main 
overhead power transmission line or ground wire suspended 
along a plurality of support towers, and anchoring means 
secured to said overhead line or wire for anchoring the line 
or wire at each of said towers, the monitoring device 
comprising sensing means for sensing an electrical or 
physical condition of the line or wire, wherein said sensing 
means is adapted to be secured to said anchoring means such 
that said line or wire passes through or adjacent to said 
sensing means at said anchoring means such that relative 
motion between said line or wire and said sensing means is 
substantially or entirely eliminated.

The sensing means may be a current transformer for 
detecting abnormal current occurring in said power 
transmission or distribution line or flowing in said 
overhead ground wire for instance in case of an accident in 
the power transmission system, or lightning strike.

The sensing means may be a sensor for detecting a 
condition such as vibration of the power transmission or 
distribution line or overhead ground wire, for instance due 
to wind.

Moreover, the sensing means may be a sensor for 
detecting a layer of snow deposited on the overhead power 
transmission or distribution line or overhead ground wire.

The current transformer may be secured to the bottom 
portion of the anchoring means.

The overhead ground wire may be a composite optical 
fiber overhead ground wire.

According to a second aspect of the present invention.

90Q223,eldspe.004,73276.upe.3
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there is provided an anchoring device assembly for use in a 
main overhead electrical power system, for anchoring a main 
overhead power transmission line or ground wire, which 
comprises an anchoring member having a clamp body for 
clamping said main overhead line or ground wire at an 
intermediate area of the anchoring member; a first end 
portion for coupling said anchoring member with an arm of a 
support tower of the system, and a second end portion for 
coupling said anchoring member to said line or ground wire, 
said assembly further comprisi , a sensing member for 
sensing an electrical or physical condition of the line or 
ground wire, said sensing member being secured to said 
second end portion of the anchoring member, and said sensing 
member being disposed, in use, around or adjacent to said 
main overhead line or ground wire so as to minimise or 
eliminate relative movement between said line or wire and 
said sensing member.

Embodiments of the present invention will now be 
described, by way of example only, with reference to the 
accompanying drawings.
BRIEF EXPLANATION OF THE DRAWINGS

Fig. 1 is a side elevation of an embodiment of a 
monitoring device according to the present invention,

Fig. 2 is a top plan view of the monitoring device 
shown in Fig. 1,

Fig. 3 is a side elevation of another embodiment of a 
monitoring device according to the present invention, and

Fig. 4 is a side elevation of a further embodiment of a 
monitoring device according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to Figs. 1 and 2, there is shown an anchor 

and clamp member 1 coupled with end portion 2a of an arm 2 
protruded horizontally from a steel tower (not shown) of an 
overhead power transmission system through connecting 
members 3, 4 and 5 so as to clamp and anchor an optical
fiber composite overhead ground wire 6 (referred to as QPGW

900223. eldspe. 004,73276. ape.4
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clamp member 1' coupled with end portion 2a' of an arm 2' 
a.nc.i'n'tr'

protruded horizontally from^©fte=ef steel tower (not shown) 

of the overhead power transmission system through connecting 

members 3', 4' and 5' so as to clamp and anchor another OPGW
Qnl (j

6'. The respective OPGWs 6^6re suspended across at least

two adjacent steel towers in such a manner as mentioned

above. Reference numerals 7 and 8 denote respectively

jumper lines of the OPGWs 6 and 6' extending from the anchor 
or\

and clamp members 1 and 1' toward joint boxes situated^the
β Λ 4• β 0

steel towers. Reference numeral 9 denotes a clamp member
• β ■ : ; ' - :β β : Z :

secured to the top portion of the arm 2 for clamping the
«44 : ■0ft 0 - , '
.. ,, respective jumper lines 7 and 8. Reference numerals 10 and
®00 '• '»
.. 11 denote additional clamp members for clamping the0 4 Z ■ : 1 -44«« ' : :

respective jumper lines 7 and 8 at both sides of the clamp 

,, member 9.0 44 0 0 0 ■
« <>« In the embodiment shown, a sensor 13 is secured at4 » « ..... ' '4 4 · : :

the bottom portion of the conductor introducing end portion
Λββ
0 0 0 ■ : :

’ 12 of the anchor and clamp member 1 and the sensor 13 is so

arranged as to pass the OPGW 6 or situated adjacent to the 

OPGW 6 at the position of the introductory part of the OPGW
4 (* · , : : ■

*« ’·· 6 to the anchor and clamp member 1 so that the sensor 13 can
tV>rO vs cj\*s

detect abnormal current flowing^the overhead ground wire.

The sensor 13 is connected by means of lead wire 14 with a 

transmission terminal device through a joint boz for 

connecting the optical fiber of the OPGW.

Although, in the embodiment shown, only the anchor
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and clamp member 1 is provided with the sensor 13, the 
anchor and clamp member 11 may also be provided with another 
sensor. It is essential in the present embodiment that at 
least one of the anchor and clamp members of the two anchor 
and clamp members 1 and 11 of a steel tower is provided with 
the sensor 13 which is secured to the anchor and clamp 
member.

The anchor and clamp member 1 has a clamp body for 
clamping said OPGW 6 at the intermediate area of the anchor 
and clamp member 1 and a first coupling end portion 23 
formed on its one longitudinal end for coupling said anchor 
clamp member 1 with the arm 2 ox the steel tower (not shown) 
and a second coupling end portion 24 (or conductor 
introductory portion 12) formed on another end portion 
opposite to said first coupling end portion 23. The sensor 
13 is secured adjacent to the second coupling end portion 24 
and away from the first coupling end portion 23.

The sensor 13 may be a current transformer in an 
annular shape having a center hole (not shown) to pass 
through the OPGW 6 and the current transformer 13 is secured 
to the second end portion 24 of the anchor and clamp member 
1 through the securing bracket 20 projected from the current 
transformer 13 by means of a screw 21.

By the arrangement mentioned above, since the sensor or 
the current transformer 13 is secured to the anchor and 
clamp member 1 which clamps the OPGW 6, the

900223. eldspe. 004,73276.«Ρβ. 6
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sensor 13 is prevented from being displaced even if there is

vibration of the OPGW 6, whereby the ability of the sensor

of detecting the specific condition such as abnormal current

flowing in the OPGW is not influenced by the vibration of

the OPGW and secular change. Moreover, since the sensor can

be assembled to the anchor and clamp member as one body,

there occurs neither displacement of the sensor nor the 
tVie. .

problem of loosening of^fastening portion of the sensor to 

the ground wire regardless of the vibration of the OPGW. 

Accordingly, damage of the OPGW due to movement of the 

current transformer can be prevented. Also, it is assured 

to keep the stabilized detecting ability of the sensor for a 

long time, whereby it is possible to make the monitoring 

device of the overhead power transmission system with a high 

reliability.

The operation of the monitoring device will be 

explained hereinafter.

When an abnormal current flows in the OPGW 6 due to 

an accident in the power transmission lines or lightening 

stroke, the abnormal current is detected by the sensor 13 

and the detecting signal is transferred to the transmission 

terminal device (not shown) and is compared with another 

detecting signal fed from a different sensor situated on a 

different steel tower. Accordingly, it can be detected that 

on what steel tower or span the accident occurs, whereby it 

is possible to take a necessary step in case there occurs
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necessity of detection of cut off of the power or detection 

of the accident.

Fig· 3 shows another embodiment of the present

invention in which a current transformer 30 as the sensing

member is mounted onto the power transmission line 31

clamped by a clamp member 32. The clamp member 32 is

suspended by a suspension insulator 33 which is also 
on .

suspended^a steel tower of the power transmission system.

The current transformer 30 is secured to the clamp member 32 

through a securing member 34 fastened to the bottom of the 

clamp member 32 by means of screws 35. The embodiment shown 

in Fig. 3 is used for the steel towers of the intermediate 

portion of the power transmission system.

Fig. 4 shows a further embodiment of the monitoring

device according to the present invention which may be

employed at the steel tower of an end terminal of the power

transmission system for anchoring the power transmission

line 31. In the embodiment shown in Fig. 4, the current

transformer 30 as the sensing member is secured to the clamp 
3k ‘

member 32 through the securing member^SS. The information

of the abnormal current '.f the transmission line obtained by 
. 3t>

the current transformer 30 is transmitted from an antenna/SB 

mounted on the current transformer 30 to a terresterial 

station (not shown) in a wireless communication. In Figs. 3 

and 4, reference numeral^Si denotes arcing horns.

It is noted that the present invention may be
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employed not only to the power transmission system which 
ekejcb-ric-

transmits the^eieet power of relatively high voltage a long 

distance but also to the power distribution system which, 

distributes the electric power of relatively low voltage 

relatively short distance.

Moreover, although the current transformer is used 

as the sensing member in the various embodiments mentioned 

above, there may be used other types of sensing member for 

detecting various kinds of condition such as vibration 

detector to detect the vibration of the overhead power 

transmission or distribution phase lines or the overhead 

ground wire or a snow detector which detects the diameter of 

the snow deposited on the overhead power transmission or 

distribution lines or the overhead ground wire or a 

temperature detector for detecting the temperature of the 

overhead power transmission or distribution lines or 

overhead ground wire. In this case the sensing member may 

be disposed adjacent to the overhead power transmission or 

distribution lines or the overhead ground wire.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS;

1. A monitoring device for art overhead electrical power 
system, said system comprising a main overhead power 
transmission line or ground wire suspended along a plurality 
of support towers, and anchoring means secured to said 
overhead line or wire for anchoring the line or wire at each 
of said towers, the monitoring device comprising sensing 
means for sensing an electrical or physical condition of the 
line or wire, wherein said sensing means is adapted to be 
secured to said anchoring means such that said line or wire 
passes through or adjacent to said sensing means at said 
anchoring means such that relative motion between said line 
or wire and said sensing means is substantially or entirely 
eliminated.

2. The monitoring device according to claim 1, wherein 
said sensing means is a current transformer for detecting an 
abnormal current flowing in said overhead line or wire.

t * 8 «* t »
ί e t t $» 3. The monitoring device according to either one of the 

preceding claims, wherein the anchoring means has a first 
coupling end portion and a second coupling end portion; and 
said sensing means is secured at the second coupling end 
portion.

4. The monitoring device according to any one of the 
preceding claims, wherein said overhead line or wire 
comprises a composite optical fiber overhead ground wires,

5. The monitoring device according to any ones of Qlaiw5*' 
3 or 4 wherein said sensing means is a detect 
deterting vibration of said overhead line or wire.

900223.eldepe,004.23276,upe.7 ft·
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6. The monitoring device according to any one of claims 1, 
3 or 4 wherein said sensing means is a detector for 
detecting temperature of said overhead line or wire.

7. The monitoring device according to any one of claims 1, 
3 or 4 wherein said sensing means is a detector for 
detecting a layer of snow deposited on said overhead line or 
wire.

8» An anchoring device assembly for use in a main overhead 
electrical power system, for anchoring a main overhead 
power transmission line or ground wire, which comprises an 
anchoring member having a clamp body for clamping said main 
overhead line ox- ground wire at an intermediate area of the 
anchoring member; a first end portion for coupling said 
anchoring member with an arm of a support cower of the 
system, and a second end portion foi' coupling said anchoring 
member to said line or ground wire, said assembly further 
comprising a sending member for sensing an electrical or 
physical condition of the line or ground wire, said sensing 
member being secured to said second end portion of the 
anchoring member, and said sensing member being disposed, in 
use, around or adjacent to said main overhead line or ground 
wire so as to minimise or eliminate relative movement 
between said line or wire and said sensing member.

9. The assembly according to claim 8, wherein said sensing 
member is a current transformer of an annular shape with a 
center hole to accommodate the overhead line or ground wire 
and a securing bracket for securing said current transformer 
on the anchoring member.
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10. The assembly according to claim 9, wherein said current 
transformer is secured adjacent to the second coupling end 
portion of said anchoring member through said bracket.

11. A monitoring device for an overhead electrical power 
system substantially as hereinbefore described with 
reference to the drawings.

12. An anchoring device assembly substantially as 
hereinbefore described with reference to the drawings.

DATED this 23rd day of February, 1990

SUMITOMO ELECTRIC INDUSTRIES, LTD. 
By its Patent Attorneys 
DAVIES & COLLISON

900223,eldspe.OQA.73276.sp®,9

<4

I
i



* · · a
ft a *
4> a «

* · · β
> * a » 

»■ ·

Fig. 1

3 2I 20



Z8
/9

A3
 £Z

I



IL·.


