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//DD e Our monitoring devices for all your assets

By Megger®

ICMmonitor

What makes it special?

*  Monitor insulation condition (MV & HV)
. Remote access with Monitor Web Server

(MWS)

- Always aware of asset's conditions

» Ideal noise handling

*  Various versions specified for intended

purpose

Customer

groups

*  Power utilities*

*  Heavy industry*

*«  OEM (indirect
customer)

Appllcatlons

Permanent online

monitoring
On-site online test
On-site offline test

*more common usage for these customer groups

ICMmonitor DIN rail with MWS

Assets

*  Transformer
* Rotating

« GIS

- AIS

« Cable

Why it might be a better fit?

- Reliable and precise results

ICMmonitor Portable

Portable solution of a monitoring system
Flexibility to monitor one asset after another for a limited
period

With ICMoutlander (Protective housing) monitoring under
all weather conditions and environments

Customer groups Applications Assets
+  Power utilities* *  Temporary online Transformer
*  Heavy industry* monitoring Rotating machine

Service providers*
Repair shops

*  On-site online test
. On-site offline test

GIS
AlS
Cable
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Power Diagnostix Systems

Részkisulés-monitoring (PDM)
teljesitménytranszformatorokon
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Power Diagnostix Systems

« Miért kell részkisulés-monitoring?

* Muiszaki adatok

« Tulajdonsagok és elonyok

» Referenciak p
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Power Diagnostix Systems

A meghibasodasok nagy része szigetelési

problémakkal kapcsolatos

A részkisulés-monitoring kimutatja az
atvezetOszigetel6- és tekercshibakat

Korai hibak a gyari vizsgalat, szallitas,
helyszini uzembe helyezés hianyossagai
miatt

Véletlenszerli meghibasodasok specialis
igénybevétel miatt (pl. magas terhelés,
villam- vagy kapcsolasi impulzusok vagy
kornyezeti hatasok)

Az élettartam veégeén fellép6
meghibasodasok a szigeteléanyagok
eloregedése miatt

Tekercs
14%

Eagyebek
e
6%
» Vasmag
; 8%
' sz '.I &
4% Atvezetd-
szigetelo
13%

Fokozat-

Htofolyadék kapcsolo
5% Tartaly 3% 10%

B: hibaarany

Korai Véletlenszerd Elhasznalddasi
meghibasodas meghibasodas meghibasodas
p<1 B=1 p>1

Vau

| !

Hibaarany (HDF)

Berendezés kora
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Power Diagnostix Systems

« Arészkisulések kivaltd okai

— Szigeteléanyagok rossz mindsége

— Alapvet0 tervezesi hibak

— Hianyos vagy nem megfelel6 gyartas
— Osszeszereléssel kapcsolatos hibak
— Olaj nedvességtartalma

— A hatas sulyossaga a részkisulés jellegétél és helyétdl fugg
— Szigetel6banyagok gyorsabb karosodasa

— Avillamosenergia-halézat varhato élettartama csokken

— Alegrosszabb esetben: varatlan atutés — aramszunet
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Power Diagnostix Systems

Online PDM teljesitménytranszformatorok és transzformator-tartozékok
szigetelésének allapotfellgyeletéhez

PD-trend és PD-mintak valtozasa
kezdeti meghibasodast jelez

A PD-mintaelemzés segit
a meghibasodasok kivizsgalasaban b
(kivaltd okok elemzése — RCA root cause analysis) &

Még jobb eredmény, ha a PD-monitoring
HGA-val, feszlltség-, hbmeérseklet- és
terhelésallapot monitoringgal

van kiegeszitve

Kép: Az elsé PDM berendezés egy 400 kV-os haldzati transzformatoron
(RWE) 1998

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Németorszag, www.pdix.com 8
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Egy atvezetdszigeteld UHF-antennardl vett UHF A tartaly falan meért
merémegcsapolasabdl PD-impulzus az akusztikus jel
vett elektromos olajleeresztd csapnal
PD-impulzus
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Power Diagnostix Systems

 PD- és Sync-jel az
atvezet6tol a Multiplexer
bemenetéig
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» Spektrum szkennelés

* PD-minta és -trend

opcionalis

« OEM megoldasok
Koncar és masok

szamara m@

opcionalis
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Hardver

Power Diagnostix Systems

AMP Mode

PD-jelek jelfeldolgozasa

Transzformator

@—D’_\ — —>V —» —h} A
Alulatereszté Erdsité Felllatereszté Erdsité 8bit
detektor
SPEC Mode
o HAHA H
A J_ o5 j\/v Alulatereszté Erésité  CF-szlré Savsziiré 8bit
CAL:  c1 h CF+1MHz detektor
it %
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Kalibrator Atvezets- BCU2D
szigeteld Levalaszté egyseg

SYNC Automatikus  12bit
erosités
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_ Hardver
ICMmonitor

» Valaszthato frekvenciaju meérés C , 0 '[’O
Feldolgozboegyseg

» Széles savu és keskeny savu szird

» Spektrumanalizis

e UHF-mérés

* Relés kimenetek

« |EC61850 kapcsolat
(hardver vagy szoftver)

SSSSS
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Szoftver és adatintegracio

Power Diagnostix Systems

. Tavoli hozzaférés t&bb Windows szoftver: ICMmonitor

monitoring miszerhez

* Hosszu tavu trendképzes,
History-struktura

* Riasztaskezelés
« Szines PD-mintafeldolgozas
« Automatikus adatfeldolgozas

 USB-n vagy LAN-on keresztuli
csatlakozasok
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L

By Megger®

Power Diagnostix Systems

3 possibilities:

« Spot testing

« Temporary monitoring

 Permanent
monitoring

AlAcompact

The right additional support

* Light-weight compact instrument for acoustic &
electric (UHF) PD

» Easy setup — automatic sensor detection

* Works independently with battery

Customer
groups

Power utility
Heavy industry
Service providers
Test laboratories

Applications
On-Site offline test
On-site online test

Assets
GIS

Transformer
Cable accessories

Meggem14
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Our specialized solutions for GIS monitoring

GISmonitor

What makes our GISmonitor unique?

» Specialized continuous monitoring device for GIS

+ Suitable for embedded + external UHF sensors
available in the market

- Allows retrofitting of existing GIS

» Real-time monitoring of multiple assets with
multichannel system

* Up to 120 measurement channels in parallel

+ Available in different versions

Reasons for the portable version

GISmonitor Portable

Offered as a standardized solution
Portable monitoring version for GIS
- For temporary GIS monitoring
Flexible solution, can be used for several GIS
at your site
Up to 40 measurement channels in parallel

Customer groups
Power utilities*
Heavy industry*
OEM (indirect

customer)

Asset
+ GIS

Applications
*  Permanent online
monitoring

. On-site online test

Recommended: HV testing on single or three

phase encapsulated GIS

*more common usage for these customer groups

Customer groups
*  Power utilities*

*  Heavy industry*

»  Service providers

*  Repair shops

Applications

Temporary online

monitoring
On-site online test
On-site commissioning

Asset
- GIS

Meggem15
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Power Diagnostix Systems

PD in Maintenance Strategies

No PD | Offline PD Online PD Temporary PD Permanent
Testing Testing Monitoring PD Monitoring

Condition based - -(+) + + +
maintenance

Mobile solution - + + + -
Flexibility - - + ++ -
Immediate PD - - - + /- S
notifications

PD Trending - - - + +
Cost effectiveness No cost? - + ++ +

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com
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PD in SF6

Power Diagnostix Systems

Partial Discharge in SF6

Electronegativity leads to a rise
time of ~100ps

Frequency spectrum up to
several GHz

While Partial Discharge in Nitrogen

Rise time of ~1ns

Frequency spectrum up to some
hundred MHz

Discharge Current in SF6

0 200 400 600 800 1000 1200
time (ps)

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com
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Power Diagnostix Systems

« Wide band measurement is required to achieve a good sensitivity in
the entire GIS

« Not one coupling capacitor, but multiple UHF sensors are required

« UHF sensors act like antenna and convert the electromagnetic
wave to a voltage
Integrated UHF Sensors

HEZ2

PD caused by imperfection

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com
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UHF Sensors

Power Diagnostix Systems

External Flange Sensors (EFS)
« Usage of unshielded spacers
» Retrofitting without opening of GIS

» Low sensitivity

Gas Insulated Line

Epoxy Insulator

«<—Flange

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com 19
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Power Diagnostix Systems

Integrated / embedded UHF sensors

* Frequency range ~ 200MHz to 2000MHz
» Best signal to noise ratio

« Often provided by GIS manufacturer

* Implementation of our IFP1 requires close
corporation with GIS manufacturer

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com 20
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Power Diagnostix Systems

“For the unconventional (UHF) method a calibration to apparent
charge in pC is not possible” [CIGRE TBA654, page 4]

» Measurement in dBuV or dBm
dBuV — 107 = dBm when considering a 50 Q system

ulp = 29 2 By
i o]
“ L Wi

:}:h:jz:)}:):i)z:)ﬁ:p:):):1):)::

PD caused by imperfection
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/PD-.... Sensitivity Verification

Sensitivity Check Step 2 — On-Site

1. Injection of voltage signal as per
Step 1 in UHF sensor

2. Check of sensors in surrounding area
 Visibility of signal above noise floor required

3. Check of every measurement path
of the system

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com
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Power Diagnostix Systems

Partial Discharge Monitoring Acquisition Rack (PDMAR)

« Part of the continuous online monitoring
(further hardware required)

« Up to 15 GISmonitor plug-in boards
* Upto 120 measurement channels in parallel

« Temperature controlled l

« Backup UPS

« Self monitoring
« Sync Switching Box (SSB)
* Any Object Running signal

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com
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Continuous Online Monitoring

Power Diagnostix Systems
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T3V AL Gate Signal 130V AL 13V AL
¥ Signats 108V AL
11| S
FOMARSH POMAREB FOMARTH POMARL'S
B B f

Gate Segnal Gate Seganl Gate Segnal ‘ Gate Siganl ‘
TNV AL 730V AC FI0W AL THV AL
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Power Diagnostix Systems

Full monitoring control software

 Detailed data of all sensors

« Current and past
measurement data over the
lifetime of the system

* Details of alarm
configuration and alarm
status

« Synchronization

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com
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Power Diagnostix Systems

Full monitoring control software

Detailed alarm event list

« Date & Time stamp for
each entry

 PRPD for each suspicious
measurement

Detailed general events list
« Status changes
+ System alarms

» Detailed logging

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com

iagnostix - GIS

File Edit Alarm Sensors View Options Tools Help

GISmonitor Full Monitoring

Yolaal dmle

15182 2014/07/13 07:37:43 PD305.4-B
K

Reset Output Reset Output
rm

Maintenance Alarm

Single-Line Diagram Events Status
[—Sensor Alarm Events
No.| Dateamime | Sensor Aarm Type | - Charge value nasvaus | Acknor’| 0
1071312014 17:56:23 PDI0OS.IY QP Warning 72.8 dBwY B =
2 | 0B/2812014 08:48:40 PD120.3-B NGS AL - s22Er03muIs
3 08/1312014 12:31:54 PDE054B NGS AL - 592E+03muIs o
4 |06/031201411:22:31 PD805.4-B NQS AL - 5.93E+03myfs 2014106113 12:07
5 |05/0312014 10:43.04 PD4051-B NQS AL - 5.8BE+03mils 2014106113 12:07
6 |05/03/2014 10:27:36 PDB05.1-Y NQS AL - 5.94E+03 mvrs 2014/06113 12:07 70
7 060312014 10:22:48 PD405.2R NS AL - 595E+03mufs 2014106/13 12:07
8 |0B/0312014 10:19:04 PD4052-Y NQS AL - 5.98E+03mls 2014106113 12:07
9 |08/0212014 0759:22 PD310.4-R NQS AL - 536E+03murs 2014106113 12:07
10 |06/02/201402:43:12 PD1105.4-B NQS AL - 730E+03murs 2014106113 12:07
11 |06102/2014 02:43:12 PD1105.4Y NQS AL - B7AE+03ms 2014106113 12:07
12 |06/02/201402:43:12 PD310.1-8 NQS AL - B.99E+03murs 2014106113 12:07
o coninan P o = s e BRAAINAR 407 50
0 180 [deg] 360
‘ Reset Output ‘ ‘ Reset Output ‘
Alarm warning
[—General Event:
No.| DatesTime | Name | Type Description Acknowledge ’
201410713 1756:24 PD290.6-B FCU Alarm FCU Failure oK
15196 2014107113 17:66:24 PD200.8-Y FCU Marm FCU Failure oK
15196 2014107113 17:56:24 PD200.8R FCU Marm FCU Failure oK
15192 201410713 17:56:24 PD290.7-8 FCU Alarm FCU Failure oK
15192 2014107113 17:56:24 PD290.7-Y FCU Alarm FCUFailure oK
15192 2014107113 17:56:24 PD200.7R FCU Marm FCU Failure oK
1519° 201410713 17:56:23 PD305.4-Y FCU Alarm FCU Failure oK
15190 2014107113 17:56:23 PD305.4R FCU Alarm FCU Failure oK
15188 2014/07/13 07:43:06 PD305.4-8 FCU Marm FCU Failure oK
15186 2014/07/13 07:43:09 PD305.4-8 FCU Alarm FCU Failure Carrected oK
15186 201410713 07:38:08 PD305.4-8 FCU Alarm FCU Failure oK
15186 2014/07/13 07:38:10 PD305.4-8 FCU Marm FCU Failure Corrected oK
FCU Marm FCUFailure oK
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Type of PD Defects

Power Diagnostix Systems

Limited amount of defect types in GIS

* Moving Particles
* Floating Elements
* Protrusion

* Voids

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com 27
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Power Diagnostix Systems

-

180 [deg] 350 0 180 [deg] 360 0 180 [deg] 360

Contact Problem Faulty Insulator Disc Mobile Particles

N/
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Power Diagnostix Systems

* Incorrect fixed elements can start to vibrate

» Strong acoustic signal with 100Hz/120Hz
envelope related to zero crossing of voltage

> Vibration alone does not lead to electrical
signals

« If E; IS exceeded in a gap between
electrode and floating element i T
-> PD inception

* No short term spontaneous breakdown
expected

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com 29




/PD-...

Power Diagnostix Systems

Moving Particles

Mostly enter GIS during assembly

Can be lifted by electrostatic forces and
jump towards HV conductor

Breakdown when it gets to close to HV
conductor or through contact with

insulators

Moving Particles

RPABC |

PAC
Sy PACHR
g &= = fa
Lok e,
g gy AUTO
25#. . o) ERIT
BT 07 AN THPOT
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Protrusion

Power Diagnostix Systems

Protrusion

* Mostly scratches due to insufficient care
during assembly

« Often low PD level
« The sharper the tip, the easier to detect
« Shape of the tip can change over time

« Significant polarity effect

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com
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Power Diagnostix Systems

Void
* PD inception requires a starting electron

» Voids are difficult to detect during
acceptance testing

» GlSmanufacturers have implemented
PD tests under x-ray to detect voids

« Aging effects in insulators

© Power Diagnostix Systems GmbH, Vaalser Strasse 250, 52074 Aachen, Germany, www.pdix.com 32
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Power Diagnostix Systems

Koszonjuk a figyelmet !
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