COUPLING POINT TEMPERATURE AND CURRENT MEASURING
SYSTEM BACKGROUND OF THE INVENTION FIELD OF THE INVENTION
The present invention relates generally to a remote measuring system and
more particularly to a system for measuring temperature and current at a
remote point in the electrical distribution network. DISCUSION OF THE
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various consumers by way of step up transformers, tielines (interconnecting lines

between two power systems), transmission lines, step down transformers, sub-
transmission lines, high voltage primary distribution feeders and distribution
transformers, and low voltage transmission lines. In the course of forming the network, it
is necessary to have coupling points at a number of locations in order to link various parts
of the network. These allow for simpler installation and connections to various parts of
the electrical distribution system. However, resistance is present at each such coupling
point. If the coupling point is not secured properly, the resistance at the coupling point
will increase. This results in an increase of heat also. If the heat generated is greater than
the power rating of the coupling point, it is possible for the coupling point to burn open
and be damaged. Thus, the temperature of the coupling point is an indication that an
insecure joint is present at the coupling point.

Further, it is important to separate the conductors from each other and other items

in order to prevent any flow of electricity from the conductors to ground cables, circuit
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breakers and other lines. In order to prevent this, the various parts are
supported or suspended on insulators. When a higher voltage is carried by a
conductor, the thickness of the insulator needed to support it must also
increase. It is likewise necessary to keep a minimum distance between the
conductors and any other items in order to prevent an electrical discharge.
example, a trans sro line carr equires a minimum of
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regﬁg&ﬂg& when batteries are used up. Further, fiber optics are brittle in nature and can

easily be damaged. In addition, any device used must be able to withstand a very high
operation voltage. As a result, optical devices are not preferred. Although a power trip
can be detected by a Supervisory Control and Data Acquisition (SCADA) system
installed in the power plant, the SCADA system cannot locate which coupling point

causes the trip.



The present invention further provides a temperature and current sensor
which is inductively coupled to a power line to provide its own current source.
The present invention still further provides a remote sensor having a
temperature sensor and a current measuring device. The present
invention still further provides a remote sensor including a current measuring

it ire e e e A

' ion still furth i te t t d cur
AL SRSIG TELRS BN ARy TSATA0E Qe Bo HENAES RSOURRS, These
Th% tresent inventiop further.provides a monitorin Sgﬁgice which carpl
v

SO gat: AT VRN ‘gﬁo"ﬁ S A R R
late th t t gat tely. .Th t
R e TS ST RO RIS e

lllérr%] have

ity sl measing devices fof mepsuring bolh emperature and.g
At WhicR'caRk Be erro%apeoc%y 2 Temote moni oring sys(fer%rln orS
ot grcgr%%?&l%. lllgtﬁjearﬁt would be desirable to have a system which can remotely detect

as cabinet

temperature and current at coupling points in an electrical network and which is easier to

operate.

SUMMARY OF THE INVENTION

The present invention overcomes these difficulties and provides a system for
remote measurement of temperature and current at coupling points in an electrical
network.

The present invention further provides a remote temperature and current
measuring device requiring no batteries.

The present invention further provides a temperature and current sensor which is
inductively coupled to a power line to provide its own current source.

The present invention still further provides a remote sensor having a temperature
sensor and a current measuring device.

The present invention still further provides a remote sensor including a current
measuring device and a temperature measuring device which are controlled by circuitry

which can transmit and receive the measurement information.



The present invention provides a system having a monitoring unit with a
display which can transmit and receive information from a plurality of remote
measuring devices placed at coupling points in an electrical distribution
network, each of which determines current and temperature at the coupling
point. The present invention provides a system having a monitoring unit
that ¢an forward its receivediJLa a Hirou h a communication interface b
standalt BERRLMEHBR MY i‘g A O;Xﬁ%‘ﬁea\iﬁ%‘é‘,%?o‘ﬁ&?&ﬁ%}}lfﬁté‘ﬁée%?em
GSM lines. BRIEF DES RIETIO F THE [ﬁRA INGS A more
m%%sr‘%{b?&gedé%ec iGH BT e RS SRAMRENG S e SHERUARY advantages

there,jzl) will be readil obt%in d as the same becomes better u d%rstood

ne NS L GESLHOUE PN b ALral SN i s oste
and rece V%T‘Yn?é?wér}%;n yhereln: ':sl?dnl 's g\piack diagram of e present. curent

| veﬁﬁon, IElé IS a persﬁaéc IVégVIe?N 8?%’]% m nlE%rl%chIgVIé% accor |n§
miBs e Re e I e DY

The present invention still further provides an electrical distribution network
having a plurality of measuring devices for measuring both temperature and current data
which can be interrogated by a remote monitoring system in order to accumulate said
data.

The present invention provides a system having a monitoring unit with a display
which can transmit and receive information from a plurality of remote measuring devices
placed at coupling points in an electrical distribution network, each of which determines
current and temperature at the coupling point.

The present invention provides a system having a monitoring unit that can

forward its received data through a communication interface by standard communication

means such as phone lines, broadband, internet or GSM lines.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete description of the invention and many of the attendant
advantages thereof will be readily obtained as the same becomes better understood by the
following detailed description when considered in connection with the accompany
drawings, wherein:

Fig. 1 is a block diagram of the present invention;
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Figs. 3 and 4 show a top view and a perspective view of the remote
measuring device according to the present invention; Fig. 5 is a flow chart
showing the operation of the monitoring unit; Fig. 6 is a flow chart of the
operation of the measuring device; Fig. 7 is a schematic of the monitoring
device of the present application; Fig. 8 is a schematic of the
transmission/reception module ogd;h measuringgdgvice; Fi%b?dis a schematic

of the Fowe* thRIPRAE Wedditiny davigenitorng device according to the present

invention;

Figs. 3 and 4 show a top view and a perspective view of the remote measuring
device according to the present invention;

Fig. 5 is a flow chart showing the operation of the monitoring unit;

Fig. 6 is a flow chart of the operation of the measuring device;

Fig. 7 is a schematic of the monitoring device of the present application;

Fig. 8 is a schematic of the transmission/reception module of the measuring
device;

Fig. 9 is a schematic of the power unit of the measuring device;

Fig. 10 is a schematic of the temperature sensor of the measuring device;

Fig. 11 is a schematic view of the second embodiment of the invention; and

Fig. 12 is a schematic view of the third embodiment of the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

Referring now to the drawings, wherein like reference numerals designate
identical or corresponding parts throughout several views and more particularly to Fig. 1,
wherein the measuring system according to the present invention includes monitoring
device 10 and measuring device 20. While only one measuring device is shown, in reality
a number of such measuring devices are typically used with a single monitoring device,
with one measuring device at each coupling point. The measuring devices may be used in
an electrical transmission network, or at various coupling points within a plant or any

other system where the temperature and current measurements are important.
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Fig. 10 is a schematic of the temperature sensor of the measuring device;

Fig. 11 is a schematic view of the second embodiment of the invention; and

Fig. 12 is a schematic view of the third embodiment of the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS Referring now to the

drawings, wherein like reference numerals designate identical or

corresponding parts hrougp ut several views and more particularly to Fig. 1, .
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micro-controlling unit 22 controls the entire measuring device including the transmission
and reception of messages from the monitoring device. A transmission reception module
21 is connected to the main controller unit for transmitting and receiving messages from
the monitoring device. Module 11 in the monitoring device and module 21 in the

measuring device are coupled by radio waves so as to transmit and receive message
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there-between. The measuring device also includes a watchdog circuit 25
which re-starts and re-initializes the main unit should the voltage become too
low or the program fails, or whenever the main unit is not able to reset the
timer of the watchdog chip within a set amount of time. Temperature sensor
23 detects the temperature of the coupling point and provides data to the
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44 are also provided on opposite sides of the magnetic core in order to
tighten the two halves of the core together. This is in the form of a conducting
sleeve in the same fashion as sleeve 34. Note that in Fig. 12, the end which
is hinged does not require such a tightening effort since the hinge
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entlr mclu%ﬁst e antenna%gglace inside T mold. Insulating .
mat FASHRIT 8 fhe" i th&Bire GevitE s ﬁﬁ%gﬁsaeap it

terial hard th d hile.th
togzg) §Wé bgﬁﬁ?é?&&?éagr?é%%? T8 Bt R Sk Jiso%ﬁewﬁqétefgﬁ%%y
ber of turns can be used. Fewer tur eneede%or cablela‘used |n lg
lni}S\A?élot‘%a%V%%%.%’H%B}%é’%art n@aﬁvllglé‘ ftRISRe PSSP RS e 8N ch e to
tensity of th f d tor fro ithin th )
g e R o o P oLt AN BB TP H%%lyﬂ%ce&;’e%%et% s

necasnsat}e ernerat d(%?lt OWGr then%{r CugrY UCS%dt %tg()eﬂgore ac, I%C O% ZOITOId
fisth c%aﬁ o%?ﬁ peratloﬁ St micto-processing unit 2 P Sh

G351 S5 RORRPMEL B steh RA00 ML errmys an lZalgn e
on recelvmg an Issuing commal produces a reques

wER c%née%na 5o 2030, The Jdenity of e paricular measurino device i |
mclude In ea he request message. emessa e SO INcludes a

clic r? un aln% ck ﬁC (ﬁ)t'” the trailer. At the same time that the
rate EleClrica ?d)
equest message 1s elng natructed, & signal is sent to reset the watchdog.

The rﬁ%]est n]g(%lsc:%gﬁ Isgte ea%t IEBSt%&a%%ﬁonasnoq Eﬂe rQPenzlitr%rm(% (ej(g;,l ttvlvsa;;[gsmble

for a response hen € message IS recelv

SRR AR FamAe s apehdog. Hhe fesngnded mg;ggl%iﬁum s

examlne (0] ver| e cyclic reé)undlancy c e I’eCEIVGd S
oSSR RS0 A0 P it e
Avsvéicl(tn]; rp"j(l)sns ﬁy r(rgeealplg 11) is that the core is split into two halves and joined using
a pair of nuts 30 and bolts 32 made of copper or other electrical conducting material
which extends through both half cores. Upon securing the two half-cores, the exposed
end of bolt and that of nut must be covered and insulated by insulating studs (not shown)
inserted into the passage that houses the bolt and nut. For the conductor of the core and
for any other connecting wires, it is possible to provide contacts 36, 34, 38 on each half
core so that when assembled the contacts opposed to each other can provide complete
connections. In a third possibility (see Fig. 12), the two half cores are hinged by an
insulating hinge 40 and held in place by a fastener at the other joint. The contacts are
provided on both half cores in a similar fashion to that in the second arrangement.

Furthermore, these two figures show an area 42 within a contact 36 which is the

end of the magnetic core and which should also have good contact. Conducting sleeves
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Fig. 6 shows a flow chart for the measuring device. Upon power up in step
5200, the controller unit performs an initialization in step 5210 and waits for a
request message (Qc) in step 5220. Upon reception of an incoming request
message, the header of the message is used to verify the identity and an
integrity check is performed by using the CRC in the trailer of the message in
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trailer. At the same time that the request message is being instructed, a signal is sent to
reset the watchdog. The request message is sent in step S140 and the monitoring device
waits for a response (Rc) in step S150. When the message is received in step S160 a re-
set signal is sent to the watchdog. The responded message is also examined to verify the

cyclic redundancy check. The received data is then sent to the communication port in step
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Fig. 10 shows the circuitry for the temperature sensor of the measuring
device. This is a JP1 chipset such as DS18B20 chip that is used to measure
the temperature of a coupling point. U4 is a watchdog chip such as
MAX805S. U3 is an AT89C2051 chip used as the main computer unit for the
device. The digital current value is read via pin TI Although various
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sent by the transmission reception module to the monitoring device.

Fig. 7 is a schematic diagram of parts of the monitoring device. Ul is the
microprocessor unit 12. This includes a processor such as a BASIC TIGER AXI 8/4 chip
set. This chip has two communication ports which supports either RS-232C or RS-485
communication protocol, a keypad 1/0O port and an LCD port. One of the RS232 ports is
used to input the control sequence needed for the flow shown in Fig. 5.

U2 is a chipset such as MAX-232 chip. It converts the signal received from the
communication port of Ul into a TTL Signal. U3 is an enhanced programmable logic

device chipset. It is used to program the additional external logic devices that are needed
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CLAIMS 1. A temperature and current measuring system for detecting
insecure coupling points in an electrical generation and distribution system,
comprising: a monitoring device, including a main processing unit that uses a
parallel processor, a power supply unit and a transmission/reception module;
and at least one measuring device, including a main control unit, a

transmission/r c n moi;@a rat S r,ac ent measuri
foL lgé’pe;w aﬁ%@f ?E‘ﬁﬁ eEhFdiR A oBS iy LS 14
n elect cal d|€i§|bu.t|on netw a| rature ot bei
ore R RRRE i At dbe St B §1 RIS O LS S Sy emal
Il es data concernin ara eters fr alté ast one
lwﬁ@gﬁ(ﬁ» g SRR IS FSCE Pty et e BTkl & Shfse
transml ér C modul n eac mo deyice an[ij each.
Ui R T RRr S, SR i OF S PR ine RF
sigEyICT pracesses 5%8%%%%17 a4 %’@2 2 least cpL T r?seg‘?““ dreéé'%%tl?rgﬁ”‘{ead
%) % stic In OI‘ tionan daggnos IC I n]f%?ﬁ’l OI‘ a sﬁem oupsiln y
5\95’3 o2 The e preording to ciaim L, ‘é%hc ginghe ﬁ?ﬁt“&%%go%emm-
oors y%tem accor ng 0 claim erein e measuring device 1S
con?rolPlle "19 ggrrl T0lS c{h u&dgﬂi% module. Alternatively, Ul can be used to control the
TX/RX module directly. U8 is the watchdog circuit with a MAX805S chipset.
Fig. 8 shows the circuitry of the TX/RX module of the measuring device 21. U2 is
a chip set such as a CC1000 chip. An antenna E is also seen as being connected to
terminals 3 and 4.
Fig. 9 shows the circuitry of the power unit 24 of the measuring device. The coil
L receives an alternating current from the line conductor to cause an AC current in the
power unit. A diode bridge CR1 converts the AC current to a Svolt DC signal. At point 1,
the current value is sent to an A/D chip to convert the analog current signal to a digital
signal.
Fig. 10 shows the circuitry for the temperature sensor of the measuring device.
This is a JP1 chipset such as DS18B20 chip that is used to measure the temperature of a
coupling point. U4 is a watchdog chip such as MAX805S. U3 is an AT89C2051 chip
used as the main computer unit for the device. The digital current value is read via pin TL

Although various exemplary chips have been named, other chips having similar functions

can also be used.
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4. The system according to claim 1, wherein the monitoring device and
measuring devices establish a conjugated pairing of transmission power
needed when one or more measuring devices are installed within enclosed
areas. 5. The system according to claim 1, wherein the monitoring device
uses a parallel processor chipset to compute the anticipated remaining

lif f a detected in th dat
from e RSLGld radlif ot Elommics i o 8%%%?5‘%%%3%@ the

Whereln the processor uses Monte Car 0 Simulation to derl the lifes )

te%e‘&?é‘fé%t%ﬁp GEBEORE Bﬁfpi’ﬁ‘a"bl&ﬁf’“? PR %6188%{:&1%‘%13 e“ce 19
herein the processor uses a 5-step Monte Carlo mulat| ocess

indJSH T LA O 8 BEtRetoa Ty I ot ey B oLy, device

accordln aim 7, WherelE{ the five ste(\]ps include: St p 1 C pute the

!
AR Frae%a%nf?hes B840 S o HESBIRS 8&%?%&“88& ctua 15 detected by

the measuring device so that only the desired device will respond. The data is gathered
and transmitted to the monitoring device which outputs the data as well as displays it on
the LCD panel. If desired, more than a single measuring unit can be monitored in
sequence. An alarm may be triggered if the temperature or current falls outside of
operation limits. The remote distance between the measuring devices and the monitoring
device is set to about 100 meters. Thus, it is not necessary approach each measuring
point as long as the measuring devices are within this distance. Larger or smaller
distances can be designed using appropriate adjustments. Once the data is acquired by
the monitoring device, it is possible that it can be forwarded through a communication
interface by standard communication means such as phone lines, broadband, internet or
GSM lines. By using a system of this type, it is not necessary to utilize batteries for the
measuring equipment or to provide power. Also, the measuring device is sealed and
closed and supported by an insulating material.

The shape of the specific measuring device is determined by the shape of the
power line that it surrounds. While the most common shape would be a torroid shape
with a circular opening, it would also be possible to have a squared arrangement for a
similar shaped conductor.

Additional modifications and variations of the present invention are possible in

light of the above teachings. It is therefore to be understood that within the scope of the
12



Step 2: Generate N independent uniform variates (random numbers) in the

interval 0 and 1 and designate them as the required coupling point's reliability

R(i), where i=1 to N; Step 3: Compare each Ri with R(actual) and consider ith

part a failure when R(i) is less than or equal to R(actual) and consider ith part

a success when R(i) is greater than R(actual); Step 4: The insecure coupling

'S reliability is estimated as: R(com % Number of system

ap 88 DSBS B M‘&Pﬁt%eé’é?F ﬁ8|8u*§févbsé al‘i‘é?‘fc&?ﬁﬁ‘)fﬁ%a&e%?%"r“bed
h than R(actual), increase the utilization time in R(actual); wherein the entire
eﬁ?&:edure (Steps 1 to 5) is repeated until R(comp) is equal to or slightly less
than R(actual) and the utilization time for deriving R(actual) is the entire
lifespan of the selected insecure coupling point.
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9. The system according to claim 5, wherein the processor uses captured
values of previous insecure couple points within its internal memory for
deriving the lifespan of the detected insecure coupling point. 10. The system
according to claim 5, wherein the processor issues a fault when it senses a
complete loss of signal from said measuring device for that insecure coupling
int, 11. The system according to claim 10, wherein the processor uses the
Cfi d fault and the data received for power lines of other phrases to issue

fault information for a specific coupling. point. 12. The system accordin

L o s (UMY e oSt QORI ML BholoE s, A ine
to an existing SC DAs stem. 13. aSUI dewce for determining
tempTA AR CHEA S COGPHS GO LOGNSIRG: S
transmlssmn/recep ion modu atemperature sensor be| g ¥S|ca

contact Wi R atfsh Sur e nggaJunéhor%%‘i%%sf%?de‘%ect &iriy Ruat'e!

of anplrnosceeggorre, g %‘é&' %lep tl?rLtS g I% %(%P “?Igs%on}feception module; and

at least one nmeasuring device, including a main control wunit, a
transmission/reception module, a temperature sensor, a current measuring unit
and a power unit for measuring temperature and_current at coupling points of an
electrical distribution network, said temperature sensor being in physical contact
with insulation surrounding a junction point;
wherein said monitoring device receives data concerning the parameters from at
least one measuring device remotely through radio waves transmitted between a
transmission/reception module in each of the monitoring device and each
measuring device;
wherein said main processing unit of said monitoring device processes received
data from at least one measuring device to derive prognostic information and
diagnostic information for a specific coupling point.

2. The system according to claim 1, wherein the coupling points are indoors.

3. The system according to claim 1, wherein the measuring device is usable indoors
and outdoors.

4. The system according to claim 1, wherein the monitoring device and measuring
devices establish a conjugated pairing of transmission power needed when one or

more measuring devices are installed within enclosed areas.
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6

a power unit, including a core which surrounds a power line with a minimum
10 amp current flow, so as to induce an AC current in said core to provide
power to said measuring device, for inductively receiving alternating current
from a power line at said coupling point for providing power to said measuring
device; and a current measuring unit for detecting current in said power line

using inductive coupling; said transmission/reception.madule sending data
concMing S RHE eI it BY FACHS (USRS YR BR dsire voes @ paralle
transmission/reception module in agmonito.rin%gevice, 14. 'L‘%e measgring d
devid%r%c(?é%?ﬂiﬁ%“ SIS T3 PHRIRHEY BINPREMRY: S EMBRSa At HRiNaRl detecte
chipset watch dog.unit to {%initialize %Egngf(%ntrol uniéihoult a voltage of the .
powel Uit 5o B 18 57 Brogfatimihg S HE"EohtraI UnltFARS, oF Meastng
whenever the control unit is not able to reset a timer of the watchdog unit
WithirﬁjeeaV $&t amount of time, an inactive state of the watchdog unit serving as

a fault.indication for the. monitorjng device. .
. Jlthe system according to ciaﬁ’n %, weherem the processor uses Monte Carlo

Simulation to derive the lifespan of the detected insecure coupling point.

The system according to claim 5, wherein the processor uses a 5-step Monte Carlo
Simulation process to derive the lifespan of the detected insecure coupling point.
The system according to claim 7, wherein the five steps include:

Step 1: Compute the actual reliabilities for a selected insecure coupling point,
R(actual);

Step 2: Generate N independent uniform variates (random numbers) in the
interval O and 1 and designate them as the required coupling point's reliability
R(i), where i=1 to N;

Step 3: Compare each Ri with R(actual) and consider ith part a failure when R(i)
is less than or equal to R(actual) and consider ith part a success when R(i) is
greater than R(actual);

Step 4: The insecure coupling point's reliability is estimated as:

R(comp) =Number of system successes/Total number of Monte Carlo trials;

Step 5: If R(comp) is greater than R(actual), increase the utilization time in

R(actual);
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15. The system according to claim 13, wherein the core is a cylindrical solid..
16. The system according to claim 13, wherein the core is elongated in length
to house a large power unit in order to increase the transmission power for an
enclosed area. 17. The system according to claim 13, wherein the core is a
split cylindrical solid with a hinge. 18. The system according to claim13,

herein th trol. unit [ dat term t d t gat
derivALFEAKRS. FHE BUHERYS OISRE LSt et M CRLBRYE st o or
lues.for th li int. 19. tem. ding tq clai hereir
the cOURIG BT Y BRTET e oy S Qoo e CONaTB e
the measuring device, is usable indoors and outdoors. 21. The measuring
devicd Uie GRS e 5 AR O M0 B device uses miniature

chipsget-electronics for size a d.ﬁpgce Leducti nin order to be enclos%d
‘within esg%t%n according to clai , wherein the processor uses captured values of

9
previous insecure couple points within its internal memory for deriving the
lifespan of the detected insecure coupling point.

10. The system according to claim 5, wherein the processor issues a fault when it
senses a complete loss of signal from said measuring device for that insecure
coupling point.

11.  The system according to claim 10, wherein the processor uses the detected fault
and the data received for power lines of other phrases to issue fault information
for a specific coupling point.

12. The system according to claim 5, wherein the processor can forward its
prognostic data and fault data to an existing SCADA system.

13. A measuring device for determining temperature and current at a coupling point,
comprising:

a transmission/reception module;

a temperature sensor being in physical contact with insulation surrounding a
junction point for detecting growing heat of an insecure coupling point of said
coupling point;

a power unit, including a core which surrounds a power line with a minimum 10

amp current flow, so as to induce an AC current in said core to provide power to
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22. The measuring device according to claim 13, wherein the measuring

device uses circuitry layout that wraps around within the material surrounding
the core. 23. The system according to claim 13, wherein the core includes a
coil which is enclosed in an insulating, fireproof, non-electrically shielded and
weatherproof material. 24. The system according to claim 23, wherein a radio
antenna for said transmissi n/.r%ce .tiop module in 1]'he control unit is.included

in the HRIBFAT LN Sl5Y iR Re &?%? RS KERRP G G S RISt Power
wherein the cqre takes the shape of the power line that it surrounds.for
51 10 R B REPRRLTG TS i D S ice and
measuring device accordin fto %Jaim 25, wherein the core is pgressed firmly .
agairfst ee'bto%%%sﬁﬁ%%h“é}lﬁ Ur SE?HHE.gﬁ.“FH&lﬁwé%@u%‘&ea@l\}}%él%%dﬁﬁ%&”e
to claim 216, wherein the measuring device is mounted on a power line
instaﬁggpvléﬁi’cally. 28. A system for measuring temperature and current at a

COUpls'grﬁ% point of an e)ectrl al dIStrIHlljlltlon ng}l\%or(lfé comprising:

14.

15.

16.

17.

18.

19.

transmission/reception module sen ta co cerm%'g temperature and
current by radio waves to a second transmission/reception module in a monitoring
device.

The measuring device according to claim 13, further comprising:

a single and miniature chipset watch dog unit to reinitialize the control unit should
a voltage of the power unit become too low or programming of the control unit
fails, or whenever the control unit is not able to reset a timer of the watchdog unit
within a set amount of time, an inactive state of the watchdog unit serving as a
fault indication for the monitoring device.

The system according to claim 13, wherein the core is a cylindrical solid..

The system according to claim 13, wherein the core is elongated in length to
house a large power unit in order to increase the transmission power for an
enclosed area.

The system according to claim 13, wherein the core is a split cylindrical solid
with a hinge.

The system according to claim13, wherein the control unit receives data on
temperature and current data and derives peak-to-peak current, root mean square

current and effective other values for the coupling point.

The system according to claim 13 wherein the coupling point is indoors.
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a monitoring device having a processing unit including a parallel processor

with a display and keypad, a transmission/reception module that establishes

a conjugated pairing of transmission power to the monitoring device and a

power supply unit; a plurality of measuring devices, each including a control

unit, a transmission/reception module, a temperature sensor being in physical

contagct with insulation surroynding the junctign point for measuring a growing
2} oat SPEHE ST TR oM BT ER B S TS e <ot ics =

power ljne with. a minimum of 10 amp current flow so as to induce an AC

curre %05%1?3%8% Ofﬁ’ovide power to said measuring device, for inductively
21recehfjtr}l current frg{n agoweréine %lt said c gplin%rpoin , and a current .

measulng hit 18P G&tEeting CUTeAL lilé’g i PHIRD SRS HIESR s e

receiving temperature and currept data about said coupling point from a

corre ARG R R AR S e A dr g s e ulosed

module of the monitoring device with said transmission/reception module of

. within core, . . : . X )
said measurlﬁg dévice using radio waves; wherein, when data is desired from

2 @COUH;[CH%QQ Il%nt h%ervl%gs%rcl? %%/{g%fzsmlgelgtlf{%je@{nt Qﬁek%gglgri%nddyﬁce uses
ransmission/reception moduie o e moni ormg evice sends a reqguest 1to

the tréalpcsrnls |on/r?ﬁ?£tlon module identifi easuring.

Iy layou WT. aroun va}ﬁﬁ’ € a%grirﬁ ur ung Iclle\{h?c'edore
tempéra Ure Zhd Current dacadis refrisved and Tansmitted back o t5e e
23'.“0”'E‘i{'engy%’t%‘l%cﬁéﬁ)é‘&ﬁ?g}”téh% ﬁ%"?f,s'vrdﬁe‘%e% ‘%Léhgo%"{‘dé?ﬁ'fi‘e% Uil which is
processes’received datafrom at least’'one measuring device to derive

prognosg)ci formation and diagnostic information for a ific couplin
point TS AL R ST SR EIEH 5P e el iy nerproof
measur%ngaqevices include a watchdog circuit, the inactive state of the

watcfrwndao% unit serves as a fault indication for the monitoring device.

24.  The system according to claim 23, wherein a radio antenna for said
transmission/reception module in the control unit is included in the material
surrounding the coil

25.  The system according to claim 13, wherein the core takes the shape of the power
line that it surrounds for maximizing the magnetic flux harnessing for its power
unit.

26.  The measuring device according to claim 25, wherein the core is pressed firmly
against the power line that it surrounds.

27. The measuring device according to claim 26, wherein the measuring device is
mounted on a power line installed vertically.

28. A system for measuring temperature and current at a coupling point of an

electrical distribution network, comprising:
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30. The system according to claim 28, wherein the core is a cylindrical solid.
31. The system according to claim 28, wherein the core is elongated in length
to house a large power unit in order to increase the transmission power for an
enclosed area. 32. The system according to claim 28, wherein the core is a
split cylindrical core with a hinge. 33. The system according to claim 28,
wherein the core takes %%e Shape of the power, line that it su%ﬂ‘;nds for

maxiiZ Y O h AFKESTAY BE HBGTSHEHUN LY e Dk &Rl A Arqggasor with a
t ding t im 28, wherejn the | li intis i .35.Th
S S T BT R RS e
indoors and c%utdoors. 36. The system accordin §g claim 28, wherein tt]e .
core THUUMEY SABMEEN ROREISSES oGl NG HPSRGEEY o SUPPLY umit

non-elei:tri al}lly §hielded angl weatherproof terial. .
a plurality’of measuring devices, each including a control unit, a

transmission/reception module, a temperature sensor being in physical contact
with insulation surrounding the junction point for measuring a growing heat at the
coupling point, a power unit, including a core which surrounds a power line with
a minimum of 10 amp current flow so as to induce an AC current in said core to
provide power to said measuring device, for inductively receiving current from a
power line at said coupling point, and a current measuring unit for detecting
current in said power line;

said monitoring device receiving temperature and current data about said coupling
point from a corresponding measuring device by connecting said
transmission/reception module of the monitoring device with said
transmission/reception module of said measuring device using radio waves;
wherein, when data is desired from a coupling point, the measuring device is
identified by the keypad and the transmission/reception module of the monitoring
device sends a request to the transmission/reception module of the identified
measuring device, temperature and current data is retrieved and transmitted back
to the monitoring device;

wherein the processing unit of the monitoring unit processes received data from at
least one measuring device to derive prognostic information and diagnostic

information for a specific coupling point.
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37. The system according to claim 36, wherein a radio antenna for said
transmission/reception module in the control unit is included in the material
surrounding the coil.

29.

30.

31.

32.

33.

34.

35.

36.

37.

The system of claim 28, wherein each of the monitoring and measuring devices
include a watchdog circuit, the inactive state of the watchdog unit serves as a fault
indication for the monitoring device.

The system according to claim 28, wherein the core is a cylindrical solid.

The system according to claim 28, wherein the core is elongated in length to
house a large power unit in order to increase the transmission power for an
enclosed area.

The system according to claim 28, wherein the core is a split cylindrical core

with a hinge.

The system according to claim 28, wherein the core takes the shape of the power
line that it surrounds for maximizing the harnessing of magnetic flux by the
power unit.

The system according to claim 28, wherein the coupling point is indoors.

The system according to claim 28, wherein the measuring device is usable indoors
and outdoors.

The system according to claim 28, wherein the core includes a coil which is
enclosed in an insulating, fireproof, non-electrically shielded and weatherproof
material.

The system according to claim 36, wherein a radio antenna for said
transmission/reception module in the control unit is included in the material

surrounding the coil.
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