Csépes Gusztav
MAVIR ZRt.

Beszamolo a
CIGRE leguUjabb
diagnosziika
tanulmdnyairdl

MAVIR Magyar Villamosenergia-ipari Atviteli
Rendszerirdnyité ZartkdrGen MUkdds Részvénytdarsasag
MAVIR Hungarian Transmission System Operator
Company Ltd.

%
%

E’Legi obb Munkahely Best Employer
Viliggazdasig - Hewin Felmérnés 2009 Villigradanig - Hewite Stidy 2009




CIGRE legUjabb diagnosztikai tanulmanyai -2010

Tartalomjegyzék

1. Roviden CIGRE-rdl
2. Szemelvények 2010-es SC Ulésekrdl
SC A1 - Generator tanuimdnyok
SC A2 - Transzformdtor tanulmdanyok

SC D1 - Szigeteléstechnikai tanuimdnyok

Osszefoglalds

2010. oktober 21.



CIGRE legUjabb diagnosztikai tanulmanyai -2010

INTERNATIONAL COUNCIL
ON LARGE ELECTRIC SYST

What is CIGRE? > Technical Activities > Events > Pub

Site Map > Search > Contact > Newly updated This site is best viewed at 1024x768 screen resolution with Intern

Welcome to the CIGEFEC 2

WWARNING: CIGRE could in no case be considered responsible for any conseguences tied to the use of information included in this
site.

2010. oktéber 21. n



CIGRE legUjabb diagnosztikai tanulmanyai -2010

sAllandé, nem kormdnyzati vildgszervezet, amely miszaki,
gazdasdgi, kornyezetvédelmi és szabdlyozasi
tématerileteken érinti szinte a teljes a vilamos energia
rendszert.

-Alapl"rva Franciaorszég 1921, Pdrizs

=80 orszag cég, egyetem, akadémia, kutatéintézet, stb.
aCIGRE célja: Megkonnyltenl és elosegl’renl a
muUszaki tudas és informacioé aramldast az osszes
allam kozott a vilamos energia termelés és a

nn 7

nagyfesziltségu atvitel teriletén.

Struktura

NC = National Committee (Nemzeti Bizottsag)

SC= Study Commiittee (Tanulmanyi Bizottsag)

WG = Working Gropup (Munka Bizottsdg), TF = Task Force
Nyelv: angol, (francia),
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uCIGRE website: www.cigre.org

nKétévenként Plendris Ulés Pdrizsban (paros évek)
mKétévente Kollokvium vagy Szimpdzium (paratian
évek)

mTagsdg: Egyéni és kollektiv (4500-5000)
=SC Tagsdag: Regular Members, Observer Members,

mCsatlakozds: Membership Application Form
mKozlemények: CIGRE események, TF, WG és SC
m Dokumentumok: Reporis, Papers, Brochures, etc
(katalogus)

mKapcsolatok, IEC, IEEE, ISH, MATPOST, stb.
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/

Al
ROTATING TRAN SFORJ\«]]ZR HIGH VOLTAGE
LECTRICAL MACHINES EQUIPMENT
]NSULATED O‘VERHEAD SITBSTATION HVDC & POWE ROTECTION &
CABLES LINES ELECTRONICS AUTOMATION

r C3
SYSTEM DEVELOPMENT SYSTEM OPERATION SYSTEM ENVIRONMENTAL

A & ECONONMICS & CONTROL PERFORMANCE

/_
C6
SYSTEM ECHNICAL ELECTRICITY MARKETS [DISTRIBUTION SYSTEMS )

. PERFORMANCE & REGULATIONCS & DISPERSED GENERATION

I\’IATERIALS & EMERGING IVFORI’VIATION SYSTEMS
TECHNOLOGIES TELECOMMUNICATION

SC= Study Committee =Tanulmdnyi Bizottsdgok

2010. oktober 21.



CIGRE legujabb diagnosztikai tanulimanyai -2010

ELECTRA

=Két havonta jelenik meg,

mMinden Cigre tagnak jar,

uSC, WG és TF publikaciok,

nEgyesileti élettel
kapcsolatos informaciok,

mHirdetési felUletek
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Scopes of Study Committees

A 1 Rotating Electrical Machines

MISSION

To facilitate and promote the progress of engineering and the international exchange of in-
formation and knowledge in the field of rotating electrical machines. To add value to this in-
formation and knowledge by means of synthesising state-of-the-art practices and developing
recommendations.

SCOPE

The activities of the Smdy Committee cover economics, design, construction, tests, behawv-
iour and materials of turbine generators, hydro generators, non conventional machines and
large motors. The relationship between electrical machines and the mechanical behavior of
coupled prime movers behavior should be analyzed. In addition, behaviour of rotating ma-
chines as the part of power station and its performance in the power system will be covered
i collaboration with other relevant Committees.

In order to respond to the future environment, different strategic directions will be followed.
The long term goal of asset management is the most effective operation of machines to op-
timise performance, reliability and efficiency and to mform maintenance decisions through
suitable diagnostics and understanding behaviour and signs of deterioration.

2010. oktober 21.
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21. rue d’Artois, F-75008 PARIS A1_201_2010 CIGRE 2010

http : JAsmanar cigre. org

Optical system for hydrogenerator monitoring

J.B. ROSOLEM ;: C. FLORIDIA J. SANZ
CPqD Eletronorte
Brazil Brazil
Kulcsszavak:

Klasszikus hydro-generdtor monitoring: turbina, dllérész,
forgdrész, csapdagyak, gerjesztérendszer, hitérendszer, stb.

Hibrid PD monitoring, optikai atviteli rendszer, szamitégépes
adatfeldolgozas.

2010. oktober 21.
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e Optical partial discharges sensing system (fig. 3).

Optical Source and Optical Receiver F:'

1300 nm  RF/Optical ==
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| \
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Data Acquisition
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PV | resistor
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.‘—
Optical 0
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Fig. 3: Partial discharges sensing system.
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Fage

2!-1. rue d”Artois, F-75008 PARIS Al1_204_ 2010 CIGRE 2010

http : //www.cigre.org

Experience with continuous monitoring partial discharge testing in a predictive
maintenance application of three similar hydro machines

A. Tabernero . B. Batlle, O. Martinez, A. Villarubia, S. Rodriguez, E. Naharro
IBERDROLA & unitronics electric
SPAIN
electric@unitronics.es

Kulcsszavak:

Nagy forgéogépeken dllérész tekercs on-line PD monitoring, specidlis
zajelnyomo rendszer.

Termeld rendszerek megbizhatésagdanak novelése, karbantartds
segitése.

Off-line és on-line mérési eredmények 6sszehasonlitdsa, frendanalizis.
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Cogre

21, rue d" Artois, F-75008 PARTS A1_205 2010 CIGRE 2010

htip - /fwrww cagre org

Field experience in monitoring partial discharges in rotating machines

J.C. CANO I. BLOKHINTSEYV E. PEREZ
Tecnatom S.A. EATON EATON
Spain USA USA

Kulcsszavak:

Jelentds fejlodés a forgogép monitoring rendszerekben,
egyre tobb gyarto és alkalmazo, igy egyre tobb tapasztalat.
A PD monitoring mara egy elfogadott rendszer, szamos
gyarto, kiilonb6zo rendszerek.

Kilonb6z6 megolddasok zajelnyomas teriletén.

' 2010. oktéber 21.
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Fage

21, rue &' Artois, F-75008 PARIS A1 212 2010 CIGRE 2010

http : //www cigre org

Experience with partial discharge (PD) monitoring system for hydro generators

J. FUHR, M. WESTRICK, M. SCHULZ, F. JOLLIET
BKW FMB Energie AG - Switzerland

Kulcsszavak:

Nagyfesz berendezések elvart élettartama 40 év, ez leginkdbb a
szigeteléstdl fugg.

Folyamatos oregedés, egyre tobb PD forrds jelentkezik véletlen
eloszlasban, ezért a PD diagnosztika szerepe felértékelodik.

Ladsd még: PD forrdsok és azok jellegzetes 2D abrdi.

2010. oktober 21.
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Bearing
damage
3%

Mechanical
damage
24%

[nsulation
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36%
Thermal
damage
17%
Figure I: Statistical causes of failure i hydro generators [1].

2010. oktober 21.



CIGRE legujabb diagnosztikai tanulimanyai -2010

Amplitude [mV]
Amplitude [pC]

Time [us]

a)
Figure 2: Recording of PD signals [2]
a) conventional PD system
b) advanced PD system (PRPDA)
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Figure 3:  Typical PD pattern of the tip electrode
(conductive material connected to the electrode i HV msulating systems [2].
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Figure4:  Typical PD pattern of the floating conductive particle m the msulating system
(conductive material with no contact to the electrode) [2].
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B2
:
v E
£q >
Figure 5: Typical PD pattern of the void in the msulating system

(gas bubbles with no contact to the electrode) [2].
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Ml

Amplhitude [pC]

Phase [deg]

Figure 6:  Typical superimposed PD pattern of the void and surface discharge
(gas bubbles with no contact to the electrode) [2].
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a) b)

Figure 8: Possible origins of internal PD sources i the msulation of hydro generator [3]
a) internal PD-sources A: voids, B.C dealmination.
b) external PD-sources D. E: surface discharge, F: bar to bar discharge

2010. oktober 21. E




Scopes of Study Committees

A2 Transformers

MISSION
To facilitate and promote the progress of engineering and the imternational exchange of in-
formation and knowledge in the field of transformers. To add value to this information and

knowledge by means of synthesizing state-of-the-art practices and developing recomumenda-
tions.

SCOPE
The scope of the SC Transformers covers :
- all kinds of power transformers 1mcluding industrial, DC converter and phase-
shifting transformers
- all type of reactors (shunt, series .| saturated, smoothing, ...)
- transformer components (bushings. tap changers. accessories)
The field of study includes :
- design. construction and manufacture, including in site erection:
- application of material;
- asset management (maintenance and operation, condition monitoring, techniques in
service, repair and refurbishment. disposal, ...);
- safety and environmental aspects (noise, oil spill, fire. explosion, ENMC. ...);
- quality assurance and testing:
- behawviour in and imteraction with the system under normal and abnormal conditions:
- dependability (reliability, availability. maimntaimnability. safety). risk management:
- economic aspects, decision making.

2010. oktober 21.
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21, rue d'Artois, F-75008 PARIS A2 101_2010 CIGRE 2010
http : //www.cigre.org

The Risk of transformer fires and

strategies which can be applied to reduce the risk

A. PETERSEN
AP Consulting — Transformer Technology
Australia

Kulcsszavak:

Bdr viszonylag alacsony a frafétUz, de nem elhanyagolhaté.
Megelozéséhez megfeleld stratégia sziikséges.
A cikk célja bemutatni a f6 okokat, hogyan lehet a
kockdazatot csokkenteni, milyen megolddasok lehetségesek.
Mennyiségi adatok kilonbo6zé orszagokbal,

2010. oktober 21.
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Ph 1. OIP bushing failure and oil spilling into Ph 2. OIP bushing failure causes fire in trans-
common cable trench causes fire in two 90 MVA former but fire contained by sound enclosure
transformers

2010. oktober 21. m
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Ph. 3  Bumnt out 240 MVA Ph. 4 Transformer fire caused by Ph 5 cable box after fire in
transformer after a 132kV cable 11kV cable termination failure  ph.4. Cables & gland plate
termination failure blasted off by arcing fault

2010. oktober 21.
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Voge

'21_. rue d’Artois, F-75008 PARIS A2 102 2010 CIGRE 2010

http : //'www.cigre.org

Power transformer tank rupture prevention
M. FOATA*, J.B. DASTOUS

HYDRO-QUEBEC
CANADA

Kulcsszavak:

A tanulmadny statisztikai adatokat, ajanlasokat mutat be
hogyan kell szembenézni a tank felhasadasokkal, hogyan
kerilhetdk el, mit lehet remélni a ,t0Inyomads szelepektol”.

2010. oktober 21.
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;;L rue d’Artois, F-75008 PARIS A2 104 2010 CIGRE 2010

http : //f'www .cigre.org

HV bushing failure in service, diagnostics and modeling of oil-type bushings

J. WANKOWICZ*, J. BIELECKI M. SZROT J. SUBOCZ R. MALEWSKI
Instytut Energetyki Energo-Complex ZUT Malewski Electric
Poland

30 éves, 400 és 220 kV-os trafé meghibdsodas atvezetd hibdbdl.

Sok ilyen trafé van a lengyel halézaton: a belsé szigetelés
viszonylag jo allapotban, de az atvezetok meghibasodasa
viszonylag magas.

400 db dtvezetd lecserélése jelentos koltséggel és kieséssel jarna.

Nagy eréfeszitéseket tettek, hogy megfelelo on-line és off-line
diagnosztikaval kiszurjek a legeloszor lecserelendo atvezetoket.
Komoly tapasztalatokat szereztek atvezeto felujitasok teruleten is.

Polarizacios spekirum moédszer volt hatékony diagnosztika.

2010. oktober 21.
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Fig. 2. Defective 400 kV OIP bushing core. Sequentially unwound layers of paper reveal carbonized
pocket at approximately 60% of the bushing core length (counting from the bottom).
2010. oktober 21. m
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21, rue d’Artois, F-75008 PARIS A2 201 2010 CIGRE 2010

http : /fwww.cigre.org

Ageing diagnosis by chemical markers
Influence of core-type and shell-type technology

Y. DENOS, A. TANGUY, J.JALBERT, R. GILBERT P. GERVAIS
P. GUUINIC ]
EDF R&D Hydro-Québec IREQ Hydro-Québec TransEnergie
France Canada Canada
Kulcsszavak:

Uj ,jelzé anyag” trafé szigetelés 6regedés jelzésére

2010. oktober 21. m
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m A trafék Kraft papirja folyamatos 98°C Uzem mellett 17 év.

B A valésdagban azonban azt tapasztaljuk, hogy ennél joval
hosszabb az élettartam.

mA homérséklet mellett a legfontosabb befolydsolé paraméterek:
nedvesség, savak, oxigén, egyéb adalékok, stb.

mNagyon fontos igény, hogy megfeleld informacidé dlljon
rendelkezés a pillanatnyi allapotrdl.

B A tanulmany bemutat néhany Uj éregedést ,jelzé anyagot”, mint
metanol, CO2 és furan, amelyet az EDF nukledris erémU és a
Hydro-Québec TransEnergie traféinak mérésibdl kaptak.

mA cikk egyik célja, bemutatni a metanolt, mint megbizhaté papir
degraddcio jelzé anyagot.

mTovabbi cél a mag és a képeny tipusu, valamint Iélegzés és zart
rendszery franszformdatorok kozotti kilonbség bemutatasa.

mKonkl0zié: a jelenlegi ismeretek alapjdn a metanol nagyon
igéretes diagnosztikai jelzé (marker) anyagnak tekinthetd.

2010. oktober 21.
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21, rue d’Artois, F-75008 PARIS A2 202 2010 CIGRE 2010

http://www.cigre.org

Vibro-acoustic diagnostic: contributing to an optimized
on-load tap changer (OLTC) maintenance strategy

L. ALLARD* M. FOATA

P. LORIN S. PRAJESCU

ABB Sécheron SA C. RAJOTTE

Switzerland C. LANDRY
Hydro-Québec
Canada

2010. oktober 21. m
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B A tanulmany az OLTC karbantartassal, mint a trafok
megbizhatésdgdanak legfontosabb tényezojével
foglakozik.

mAltaldban az OLTC karbantartds ,idészakos” eljdrds
szerint torténik, de két revizié kozott jelentés a
meghibdsodds: a kiesések 45%-a OLTC miatt torténik.

A tanulmdny inkdbb az dllapot figgo karbantartast
javasolja. Ehhez szdmos diagnosztikai eszkozt haszndl,
tobbek kozott on-line monitoring rendszert is.

mA cikk bemutat egy un. vibro - akusztikus OLTC ellenorzé
rendszert, amellyel szamos hiba kimutathatd, mint rossz
érintkezés, nem normadal lefolyasu iv, érintkezési feliletek
romlasa, motorhiba, stb.

B A javasolt dllapotfiggo rendszer haszndlataval csokkent
az OLTC dital okozott meghibdsoddasok szdma.

2010. oktober 21.
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Maintenance
Management

Transformers with OLTC
Minor Failures Analysis

System
10% 11% 33% 15%
Cooling Indicators and Qil leaks and Others
System Pressure relays 31% o Preservation
OLTC
Drive and . Diverter or
Control Selector
33% Relays and contactors T% Diverter contacts
14% Brake 3% Selector contacts
7% Cams 2%  Inverter contacts
» 6% Motor 2% Resistors
26% Others (Lubrication,
wiring, etc,)

Figure 1: Minor-failure analysis — Hydro-Quebec's transformers with OLTC
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108 Failure
Investigation
Reports

Transformers with OLTC
Major Failures Analysis

20% 30% 5%
Bushings and Windings Others
HV leads 45%
OLTC
Maintenance Design
Issues Issues
13 Upgrades / Recalls 1) Weak paris o
23 Waorkmanship for complex 2) Poor operating principle
mechanisms 3} Marginal dielectric
L 33 Lack of OEM parts and support 4y Carbon f Humidity ingress
(old makes) 5) Thermal Fatigues
41 Inadequate / Incomplete
maintenance guidelines

Figure 3: Major failure analysis — Hydro-Quebec's transformers with OLTC
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MAVIR

16%
14%
12%
10%
8%
6%

4%

Minor Failure Year Rate

2%

0%

<2 2.7 712 277 17220 2227 27-32 32-37 0 3742 4247 =47
Age (years)

Figure 2: Probability of OLTC minor failures
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Figure 4: Installation of the sensors for a vibro-acoustic test
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Figure 5: Typical vibration and motor current signatures
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Figure 6: Lack of de lubrication causing false trips of the thermal protection of the motor
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| o
i:E Diverter Signatures
1 Blue - Odd operation
¥ . Red -Even operation
Y1
:':’10,0 u E{ID
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40 d \ \ 0,0 i M .
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00 L \%—— 00+ u | ‘“a\__

55 5 o7 38 33 3, 4,0 41
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a) Non-symmetric signatures = Wrong adjustment  b) Symmetric signatures = Proper adjustment

Figure 7: Control of the switch condition following an adjustment operation
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Figure 8: Examples of normal and abnormal signature evolutions due to the development of
contact wear — Diverter-type OLTC
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21, rue d’Artois, F-75008 PARIS
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New methodology for remanent life assessment of oil-immersed power
transformers

W. FLORES, E. MOMBELLO', J. JARDINE, G. RATTA

Instituto de Energia Eléctrica, Engineering Faculty, National University of San Juan,
ARGENTINA

Ebben a tanuimdanyban a transzformatorok maradék
élettartamanak Uj becslési eljardsa kerilt bemutatasra.

A szerzok szerint a trafét egy egyedi egységnek kell tekinteni,
nem pedig egy trafé csoport egyik elemének.

Fuzzy logikai szamitast ajanlanak a maradék élettartam
meghatdarozdasahoz.

2010. oktober 21.
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Vagre

21, rue d’Artois, F-75008 PARIS A2 204 2010 CIGRE 2010

http : /fwww.cigre. c-rg)

Relevance and Importance of the Carbon Oxide Gases and their Ratio
for the Interpretation of Dissolved Gas Analysis
in Transformers and Tap Changers

IVANKA HOHLEIN-ATANASOVA RAINER FROTSCHER
SIEMENS Niirnberg Maschinenfabrik Reinhausen
Germany Germany
ivanka.hoehlein-atanasova@ siemens.com r.frotscher@reinhausen.com
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mAz utébbi 50 évben a HGA elért egy bizonyos érettségi fokot.
Kilonbo6zo kiértékelések lattak napvilagot, amelyekkel meg
lehet kUlonboztetni a jo és a rossz dllapotot.

m A termikus és a villamos hibdkat elég konnyd felismerni,

mKilonb6z6 olajokbdl azonban kilonb6z6 gazokat fejlodnek,
ilyenkor meglévé szabvdnyok hibas eredményt adhatnak.

mKilonosképpen fontos ez az OLTC diagnosztikandl.

mSzamos becslési eljaras a CO2-t gy tekinti, mint ami a szilard
szigeteloanyagbdl szarmazik.

mBizonyos trafoknal (zart rendszerU, nagy terhelés, stb), olajbdl
szarmazo nagy mennyiségu CO2 és CO halmozédhat fel,
anélkil hogy a szilard szigetelés érintve lenne.

mAsvdnyolqj, szintetikus és természetes észter olajok
haszndlatdval 150°C alatti vizsgalatokat végeztek réz és
szigeteldpapir jelenlétében meghatdrozva a CO2 és a tovdbbi
gazok termelodését.

mOLTC esetében jelentos CO2 keletkezeft, kiilonésen a vakuumos
OLTC jelenlétében.

mHagyomanyos HGA kiértékelésnél ilyenkor hibdt kovethetink el.
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Experiences with wireless transformer monitoring system installed by the
manufacturer and operated at strategically important locations
of the Mexican grid

A. CANCINO=, R. ()C(')N, G. ENRiQUEZ, M.E.G. ALVES, R. MALEWSKI
Industrias IEM Comision Federal Treetech Malewski Electric
de Electricidad
México Brasil Canada

Mexikoban szamos vezeték nélkili on-line monitoring
rendszer kerul kiepitesre.
A tanulmany az egy eves tapaszitalatokat irja le.
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DATA CENTER

CELULAR ‘

Figure 2. Schematic presentation of the wireless monitoring system. The sensors installed on the
monitored transformer are of IED (Infelligent Electronic Device) type. and are directly connected to
the short comumunication bus RS 485. Then. GSM (Global Syvstem for Mobile Communication)
mobile-telephone transmitter sends them to the remote IDC (Infernet Data Center) using GPRS

(General Packet Radio Service System) protocol.
2010. oktober 21.
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Advanced diagnostics of generator step—up transformers in Polish practice

M. KAZMIERSKI W. OLECH, P. WARCZYNSKI *
Institute of Power Engineering Power Research & Testing Company
Poland Energopomiar — Elektryvka Ltd.
Poland

Az utdbbi években néhdny sulyos trafé meghibdsodas
tortént 400, 220 és 110 kV-os 270 és 240 MVA egységeknél.

Az okok: tUlfesziltségek, rovidzdarlatok, dtvezetd hibdk,
toimelegedés, erds szigetelés 6regedés, stb.

Hasznos tapasztalatok az alkalmazhaté diagnosztikdra és

a megelozéshez.
i 2010. okt6ber 21.
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The Swiss experience of on-site high voltage tests and diagnostic
measurements on large power transformers

Th. HEIZNMANN® R. BRAUNLICH
Fachkommission fiir Hochspannungsfragen (FKH)

Th. ASCHWANDEN J. FUHR

Kraftftwerke Oberhasli AG BKW FMB Energie AG
M. HASSIG P. MULLER
AxXpo AG Elektrizitiitswerk der Stadt Ziirich

Switzerland

1993 6ta 271 egység (155 Uj, 116 régi) volt vizsgalva a gyarto
laboratériumaban, 188 egység helyszinen, max. 525 kV-ig, max
500 MVA-ig.

A gerjesztést elekironikus frekvencia konverterrel, a PD mérést
szamitogép vezérelte mérorendszerrel tortént.

200 FRA méres, stb.
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Figure 1:  Example of an on-site test of a 75 MVA transformer (132/50 kV). In the middle the exiter
transformer (0.4/50 kV); on the right side (red box) the diesel generator (360 kVA).
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Figure 2:  Connection of a high frequency current transformer (with secondary capacitance for
voltage measurement) to the tap-off connector of a capacitor bushing (left); or use of
external coupling capacitors (right)

2010. oktober 21. m
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3. STATISTICS AND EXPERIENCE OF TESTS PERFORMED DURING 16 YEARS

3.1 Overview

Figure 4 gives an overview of the number of units tested in the last 16 years and of the applied
diagnostic methods applied during the tests.

units tested applied diagnostic
methods
/’ 79 factory
155 new 259 PD
/ T 76 on site
200 FRA
271
o o 4 factory 194 PDC
116 aged
T 112 on site

Figure 4: Summary of the tests performed
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PD results and

units tested measures
1 test bushing, after changi k
/ 79 facto F}' 1 ;isginunsnt"f-lc?ur?d:irin{;ﬁrnagcl:r::g;ed
155 new
\ ] 2 bushing, after changing ok
76 on site 2 humidity, after drying ok
1 particles, after cleaning ok
/ 4 factory none
116 aged
; 4 PD in acti rt, put out of I
™[112 on site | humicity, after dying ok
Figure 5:  Results of PD measurements and measures taken
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Figure 6 shows a scetch of a transformer with the indication of the position and the type of the most
frequent defects.

Figure 6: Causes and typical locations of
PD findings

Output duct cone or bellow
Humidity in oil and cellulose

Free particles

Bushings

Clamping structures and fixation of
connections

Contact problem in tap changer

@ O
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Scopes of Study Committees

D 1 Materials and emerging technologies

MISSION

To facilitate and promote the progress of engineering and the international exchange of in-
formation and knowledge in the field of materials and emerging technologies. To add value
to this information and knowledge by means of synthesizing state-of-the-art practices and
developing recommendations.

SCOPE

The activities of CIGRE Study Commuittee D1 concern the monitoring and evaluation of:

- new and existing materials for electrotechnology,

- diagnostic techniques and related knowledge rules,

- those emerging technologies which may be expected to have a significant impact on
the system in the medium to long term.

Said activities are focused mainly on transmission and distribution but emerging generation
technologies will also be specifically considered.

Within this scope. the work of the Study Committee is principally scientific in nature and
has as its main aim the provision of timely information on new developments and trends to
other CIGRE Study Committees. In order to ensure that said work meets the expectations
and requirements of its internal customers, the Study Committee will set up a suitable Cus-
tomer Advisory Group responsible for establishing priorities, monitoring results and gaug-
ing internal customer satisfaction.

Through its work the Study Committee strives to keep CIGRE fully aware of the evolution
of materials and technologies relevant to its activities.

2010. oktober 21.
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New Approach of Testing Power Transformers
by Means of Static Frequency Converters

A. THIEDE * T. STEINER R. PIETSCH
HIGHVOLT Priiftechnik Dresden GmbH
Germany
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A novel optical fiber sensor system for temperature monitoring of power
transformers

J.H. LEE*', M. H. SONG’, J. K. LEE”, S. H. KANG®, D. K. KIM® AND J. S. IM*
'Hoseo Univ., Chunbuk Nat’l Univ.,* Andong Nat’l Univ., * Myongji Univ.,” KETEP
and trlMo;)kpo Maritime Nat’l Univ.

KOREA
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PD pattern classification system using image analysis for On-line PD
Monitoring of power equipment

V.R. Garcia-Colon
Instituto de Investigaciones Eléctricas
México
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Condition assessment of transmission power cables

E. Gulski F. de Vries J. Pellis F. Wester R. Bodega
P. Cichecki
J.J. Smit D van T.J.W.H. Hermans
Houwelingen
Delft Alliander Stedin B.V. Tennet  Prysmain Cables and
University of N.V. B.V. Systems B.V.
Technology Alkmaar Rotterdam Arnhem Delft

The Netherlands
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Figure I Examples of on-site rtesting and diagrnosis using damped AC
svstems: a) afier-laving resting and PD detection of a new installed
FOKVAIZIZ2ZEV XLPE power cable (19 joinis/phase) with a length of 7.8km;
C=1.04dulf; [fpiac—= 44Hz. (b)) condiition assessment by tan delia and Pl
diagnosis of a service aged S7TEVAISOEV external gas-pressure power cable
(installed 1 978) with a length of 8. 5km; C=22ulF; fpic= 40H=z, c) condition
assessmernt by ftan deflia and PD diaenosis of a service aged 230 &V Cable
oil-filled (installed 1976) (48 joints/phase) with a length of 13 3lan; C=4ulF";

f.D‘.-:I o 29H=.
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Interpretation of dielectric spectroscopy results in time and frequency domains
for power cables

S. BHUMIWAT
Independent Consultant
New Zealand
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Table 2: One 4-vear-old XLPE cable i acceptable condition

PDC C ratio DDF
single-core 33 kV XLPE cable age 4, length 2 km 0.39 uF
LE08 - LBl E-03 |
) PDCat 200V, 21=C ®) (o)
T-;'_E-:I!' I ,“‘ DDF at 21°C
i g L
g - L b= 1E-04
E E-10 U I Criw - _‘-"\.
R
LE-Il — LE+0 i 1E-0
' i 10 LE02 LEA] LE+0 120 1E-01 15400
Time (5) Fraquency (Hz) Frequency (Hz)
rom dislectne responss rasults terpretation T support 1
FDC.  -Idspol 1z stranght m log-log zeale. Normal shape
(draw the average ling)
- Small conduction 1 observed mIpol.  JAccepiable shape [Vote for reference that air honmdity 15 not ngh,
- I pol dewiates from [ depol at = 10 5. [*otice to momtor change m fihwe.
|ias C ratio as well 2z DDF 15 acceptable).
Cratie: 100 for all frequencies obsarved. Acceptable.
DDF = 1E-4at ] Hz and mereaza to 1E4 Still acceptable.
at < 0.1 Hz then constant at 1E4.

veldll COnCinsion. Acceptable, 20 CONTAnINANT: are noficed o7 e reterence,
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Furan derivatives in oil: assessment of the deterioration of winding insulation
of a hermetically sealed power transformer. New results.

J.NEJEDLY ° H. HALBWIRTH
EGU Brno, a. s. NYNAS-TECHNOL Handels GmbH
Czech Republic Austria
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Table |

Average degree of

polymerization DP

Overall deterioration of the
cellulosic msulation

Recommendation for the
operator

Operation of the transformer

=700 Negligible is possible

700 ... 500 Moderate — lower Operat!on ?fthe tﬁansformer

is still possible
500 ... 450 Moderate  higher | | tting the transformer out of
operation

< 450 Extensive Not to lfeep the Fransfo rmer
in operation!
DP =700 ... 2FAL = 1480 ppb w/w
DP =500 ....c.cooonne.. 2FAL = 4150 ppb w/w
DP =450 .....cooonn.... 2FAL = 5190 ppb w/w
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Osszefoglalds

mCIGRE felhaszndlo (dramszolgdaltato) érdekeltségu

mSzerencsére kevés meghibdsodds

mKozkincsé tenni a tapasztalatokat

mTanulni egymastol: adni és kapni informaciot

mCT, MRI, stb. kontra hagyomanyos rontgen

I 2010. oktéber 21.



Koszonom a figyelmet,

Kerdések ?
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