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A TECTRA jelenleg az alabbi on-line
rendszereket ajanlja nagyfesziiltségl
halézatokhoz

TWS a tavvezetéki hiba behatarolashoz
DayCor UV rendszert a szigetelési problémak tisztazasahoz

Morgan-Schaffer on-line kromatograf olajban oldott gazok
analizisére

Iris Power rendszer generatorok és nagy motorok on-line
vizsgalatara

Qualitrol PD on-line rendszer GIS berendezésekhez,
transzformatorokhoz

Dranetz energia minGség analizatorok

Zavariro rendszerek



Tavvezeték hiba behatarolas a
kezelokozpontbol

Két oldalrdl pontositott hibahely behatarolas
A TWS FL-8 pontossaga
Osszehasonlitds az impedancia mddszerrel

A jelek feldolgozasa automatikus hibahely
behatarolas az IQ+ szoftverrel

A TWS FL-8/FL-1 hardver
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TWS rendszer leirasa

A hibahely meghatarozasanak elmélete a hulldmok visszaver6désével mar
1931-ben napvilagot latott. Ebben felismerték azt, hogy egy hiba
nagyfrekvencias pulzust general a sérilt vonalon, melyet ,utazé
hullamnak” neveztek el. Ennek a pulzusnak a detektalasa, illetve a pulzus-
visszhangnak a detektalasa az elérhetd legjobb id6pontossaggal, lehetbvé
teszi a hibahely tavolsaganak kiszamitasat. A GPS vevlk térnyerése és
alacsony aruk lehet6vé tette alkalmazasukat az ipari készilékekben. A mai
fejlett elektronika segitségével a nagyfrekvencias impulzus detektalhato és
rogzithetd. Ezek segitségével elérhetévé és megfizethetéveé valt a TWS-
elven m(ikodé hibahely meghatarozas.

A tranzienseket hasznalva, melyeket a hiba vagy a megszakité general, a
TWS pontossaga sokszorosa a hagyomanyos impedancia mérésen alapulé
hibahely lokatorokénak. Képes meghatarozni a fazis-fazis kozotti illetve a
fazis-fold hibakat, figgetlentl a hiba ellenallas-értékétdl, hasonldképp,
mint a megszakadt vezetékek esetében (beleértve azokat az eseteket is
amikor a vezetékek a foldre estek és a hibaaram értéke nem elégséges a
védelmi relék beinditasahoz).



TWS rendszer leirasa

A TWS hasznalhato barmilyen hosszusagu vonalakon, beleértve a
kabelrészeket, légvezetékeket, parhuzamos aramkoroket,
leagazasokat, vagy soros kapacitasokat. Hasonloképp hasznalhaté
magasfesziltségl DC vonalakon is.

Ahhoz, hogy meghatarozza a tavolsagot a hibaig, a TWS figyeli az
aram- tranzienst a feszultség-tranziens helyett, amelyet a régebbi
rendszerek figyeltek. Ez lehet6vé teszi a nagyon konnyd telepitést,
elkerilve a specialis adapterek sziikségességét. A TWS altal
rogzitett tranziens jel a létez6 CT (daramvalto) szekunder korébdl
szarmazik, osztott magu induktiv csatolok segitségével, ezaltal
leegyszerdsitve a telepitést.

A TWS triggerelve lesz, ha barmely bemend jel értéke meghaladja
az el6re beallitott kiiszobértéket.
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What are we Offering?

Double ended accurate fault location system for interconnected transmission lines

Permanent and
Intermittent Faults
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In-zone fault

Substation A Sgbstation B
Note! Cct breakers that operate

Alt on line
e

Travelling wave

Travelling wave

Timetag B
31-12-2008
08:41:36.1771679

Timetag A
31-12-2008
08:41:36.1769102

Line modules trigger

Waveform and timetag recorded

Distance to fault calculated: -

Distance from Substation A= [(Line length) + (Timetag A-Timetag B).v] / 2
V for air insulation = 300m/us

RESULT 34.8km from Sub A 111.4km from Sub B
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TWS FL-8 Accuracy

Time stamp accurate to 100ns with internal GPS

At the speed of light, 100 nano seconds equals 30 m
(98 feet) on an overhead line

With good signals and accurate line length and
propagation velocity it is possible to achieve
accuracies of 60m.

The result is repeatable fault location within
1 tower / span on all types of fault.




TWS Fault Location to One Span - Works Even When
Impedance Methods have Large Errors

Send the repair teams to the right place. Minimize search time and reduce
expensive downtime

What is the actual cost of inaccuracy?
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TWS Accuracy Check

Resultsfrom ESKOM

140K m ESK OM circuit

TWS Scheme | mpedance
Scheme
Venus | G'dale | Venus | G'dale
(Km) (Km) (Km) | (Km)
121.¢ 19.5 92.¢ 17.1¢
110.7 30.6 108.8| 28.5
97.6 43.7 91.5 40.5
22.9 118.1 18 94
121 20 104 18

TWS result confirmed to one span. Error on impedance from 1.7% to 23%




|IQ+ szoftverrel meghatarozott hibahelyek

iQ+-V_3.0.1047.48
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52 FL Directary

2011-Mar-17 10:09:48.781 : FL result{s] calculated for 5alten-Ofoten circuit.
2011-Mar-17 10:09:49.171 : FL result{s] calculated for Rana-Salten circuit.

2011-Mar-17 10:09:49.390 : FL result{s] calculated for 5 alten-5alten circuit. |
2011-Mar-17 10:09:49.984 : Files imported successfully. =l
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Result from UK

X
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s 4
65.84 km

Fault Occurred bt 20.5 ki from - Sub
Distance [km] 0 =0

Fault Occurred §t 45.34 kmjfrom - Sub
Distance [km] 0 -0 =0

Corrected GPS

Device Hame : Feeder Hame:

Station Hame : -
Trigger Time : 0&: 36:01

GPS Tag :

Trigger Phase

Device Hame : Iy Feeder Hame
Station Hame : -
Trigger Time : 5 08:36:01

: 0

GP5 Tag
Corrected GPS
Trigger Phase

Signaling Value Signaling Value

Software Trigger Phﬂse Software Trigger Pl'nse

Software Trigger Point ;- Software Trigger Point ;-

Trigger Delay i Trigger Delay i
=

m !

Automatic DTF Calculation using Double Ended Type D Method

Waveform analysis
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New TWS FL-8 / FL-1 Hardware

e FL-8 small size - 3U 19 inch rack
e Modular —can monitor from 2 to 8
UALITROL, @\ circuits in steps of 2

e Two digital inputs per line module to
flag a line trip so FL triggers can be
marked as high priority

e Integral GPS receiver (100ns) with
IRIGB output to time synchronize other

IEDs

e Auto call sent to IQ+ when high
priority triggers logged — circuit
automatically polled and DTF results
calculated and listed
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FL-8 and FL-1 Market Segments

FL-8

Larger substations with
centralised relay rooms to take

advantage of modular .
architecture - 1 to 8 Line

Modules.

Extra line modules can easily be .

added as a field upgrade to match

substation growth. .

15:44:41 TECTRA KFT.

FL-1
Distributed substations with
dispersed relay rooms

Portable unit due to small size (a
GSM or GPRS modem would be
external)

Lower cost entry option for new
users

Sub — transmission voltage
networks where an FL-8 cannot
be justified on price
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Szigetelési problémakbol adodé
meghibasodasok megelozése

A korona kisulés

Napsugarzas hullamhossz tartomanyai
Az UV sugarzas lathatova tétele

A DayCor kamerak Gzemmadjai

A korona kisuilés altal okozott problémak

TECTRA KFT.
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Corona phenomenon

The electrons move rapidly and collision in neutral
molecules. The result is an emission of more electrons,
positive ions and photons




15:44:41

Filter Transmission (%)

12—

10—

0
|

o
|

S
|

uv

TECTRA KFT.

Near IR

18




Solar Blind Filter band
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Corona discharge emits
UV radiation in 230nm
to 405nm, mostly due
to excited N,

The weak corona
radiation, in the 240-
280nm range, can be
detected by the
DayCor” camera at full
sunlight, due to Ofil’s
solar blind filter.
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» UV channel detects corona = image of corona

» Visible channel provides the surrounding scene = image of the background

» Combining the two images provides the location of the corona

ICCD

c
<

visible light

Patent registered
= [srael

= USA & Europe
(Pending)

== — B
M2N_ 7 | CL = catpdioptric lense

M = Mirror
Visible ICCD = Intensified Charged Coupled Device
Video Camera SBFL = Solar Blind Filter

| UV = Ultra Violet




Visible only display

UV only mode
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Right string
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Two 500kV lines were built at the same time.
One, Monroe-Custer was operated at 500 kV
from the beginning. The other, SnoKing Tap

was operated at 230kV and change to 500kV.

algae

Dirt “spikes”

Monroe-Custer
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UV-IR complimentary technologies
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“A picture is worth thousand words”
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UV and IR detection is a complete solution for a predictive maintenance
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