Astands- og bilanagreiningar
AFLSPENNAR




RST Net

Aflspennar

Astandsgreining
o Reglulegar meelingar til ad fylgjast med prdoun (trend)

(¢]

Malingar eftir atburdi s.s. skammhlaup a eftivafi spennis

(¢]

Eftirfylgni gassyna

(¢]

Getur leitt til lengri endingartima

(¢]

Mogulega haegt ad greina bilanir a8 frumstigi adur en paer valda tjoni og dundirbuinu straumleysi

Bilanagreining
o Eftirfylgni @ nidurstodum ur gasgreiningu oliusynis
o Maelingar eftir Utleysingu spennis (jardbilun, mismunastraumur, Buccholz etc.)

9.6.2020 AFLSPENNAR - ASTANDSGREINING - VORFUNDUR 2018



Maelitaeki

* Omicron Test set

CPC100
CPTD1
CP SB1
PTM

Gagnhagrunnur

* Omicron FRAnalyzer

* Megger 15 kV
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Astandsgreining - Helstu maelingar RsT N

* Sweep Frequency Response Analysis

* FRAnalyser winding
* Capacitance and dissipation/power factor (TanDelta) J—c
- CPC100 + CP TD1 . tank wall
2N .
* Turns Ratio it L
* CPC100 + CP SB1 C J_ C
* DC Winding Resistance core P=C
« CPC100 + CP SB1 _g?f’\LR
* Exciting Current cl

* Short Circuit Impedance/Leakage Reactance
 CPC100 + CP SB1

* Dynamic OLTC-Scan
 CPC100 + CP SB1

* DC Insulation Resistance
e Megger

* CPC100+CPTD1 J_
—|—C
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Astandsgreining -

SFRA

RST Net

Hvad er haegt ad greina?

o Aflogun eda hlidrun a spolum eda kjarna

o Rof eda skammbhlaup i vindingum
o Bilun i jardtengingu a kjarna
o Skammbhlaup milli blada i kjarna

Hvenzer a ad framkvaema SFRA?
o Fyrir og eftir flutning a spenni

LV Winding (5
HV Winding ;

o Eftir bilun sem leitt hefur til harra skammhlaupsstrauma i spenni

o Ef gasgreining oliusynis bendir til mikillar hitamyndunar i spenni

9.6.2020
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+R1: resistance of the HV winding
-L1: leakage inductance of the HV winding
-R2: resistance of the LV winding
+L2: leakage inductance of the LV winding

-Csi: series capacitance of the HV windings
*Cs2: series capacitance of the LV windings

*Cgr1: parallel capacitance of the HV windings with

respect to ground

*Cgz2: parallel capacitance of the LV windings with

respect to core

+*C12: capacitance between HV and LV windings




RST Net

Astandsgreining - SFRA

Nidurstodur
o Samanburdur vid fyrri maelingar eda “fingrafar” spennis fra framleidanda

o Samanburdur a milli eins spenna
o Samanburdur a milli fasa
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RST Net

Astandsgreining - SFRA

e TiOnisvid T =
e 20Hz-5kHz I -
* Kjarni ™ s
+  5KkHz - 50 kHz I /\A/\N\/ $
* Samspil milli vafa ) s . . §
50 kHz—lMHz ) §§§ g% :
« Uppbygging vafa . 5 g% : éa,':’ g
120 Hz 5 kHz 50 kHz 2 MHz
e 1 MHz
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RST Net

Astandsgreining — SFRA

5.000e+001 1.000e+002 5.000e+002 1.000e+003 5.000e+003 1.000e+004 5.000e+004  1.000e+005 5.000e+005 71
=z
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RST Net

Astandsgreining — SFRA
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Astandsgreining — Tan Delta /Capacitance

Hvad er haegt ad greina?

Spennar
o Nidurbrot i fastri einangrun
o QOldrun eda raki i fastri einangrun
o Breytt afstada milli vafa og spennistanks eda milli vafa

Gegnumtok
o Nidurbrot a milli laga i einangrun

= Voltage Equalizers o Voltage Equalizers

o Oliaisprungumigegnheilum einangrurum y

. [ A - SHLayerox C1 Layer/Foil
o Oldrun eda raki i einangrun " . MowingFlonce Fe— Moumng s
o Léleg eda laus tenging inn a testhnapp 7 N e g
Bushing oilipaper in C2 insulati Hn:l;lu:g OlilII?ap:r
Hveneer 3 ad framkvaema? |

Oil Impregnated Paper Oil Impregnated Paper

o Adur en nyr spennir er settur i rekstur
o Meelt med eftir 1 ari rekstri svo a 3-5 ara fresti til ad byggja upp trend

Central Conductor Central Conductor
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RST Net

Astandsgreining — Tan Delta /Capacitance
Skilgreining a Tan Delta

|_ . |

i |

15 I :

Insulation [ '

EERR | e |

current through insolation I
| test

i |

object
L
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RST Net

Astandsgreining — Tan Delta /Capacitance

Maeelingar og nidurstodur

o Nidurstodur maelinga eru bornar saman vid fyrri insulating liquid  kvrating TR S
meelingar eda viomidunargildi i stodlum

Mominal/mew Serviceability

Mineral ail =230 kW 05 % 1.0%

o Meira en 10% aukning i rymd fra fyrri maelingum 3
gegnumtokum er venjulega tulkad sem heaettuleg proun.
Pad bendir til ryrnunar einangrunar sem eykur likur a Natural o Al Lo% 0%
algeru nidurbroti.

Mineral oil =230 kV 0.5 % 1.0 %

Spennar Mew IEEE
o Daemigerd gildi fyrir fyrir dissipation/power factor - e M
Gegn u mtak ::il::-l impregnated paper 03%._.04% =085 % =070 %
o Daemigerd gildi fyrir dissipation/power factor ory I eas oux cosow <onow
F‘;;:"]' boruded paper D5%.06%  <200% =150 %
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RST Net

Astandsgreining — DC Vidndmsmaeling vafa

" Q\ - L] u
| \‘ S

Hvad er hagt ad greina? 174

Lausar tengingar inni i spenni
o praedingar/skinnur Ut i gegnumtok
o Tengingar inn a prepaskiptatunnu

Teering i leidurum
Skammbhlaup milli vindinga i spélum

Aukid vionam i snertum i OLTC og NLTC
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RST Net

Astandsgreining — DC Vidndmsmaeling vafa

w12 | 13 |
99,05 mQ 74,59 mQ 74,65 mQ

Munur a vionami a milli fasa a ekki ad vera meira en 5%
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Astandsgreining — DC Vidndmsmaeling vafa

RST Net

Winding Resistance Measurements

Winding Resistance Measurements

0,060 0,054
0,0580 0,052
0,0560 0,05
0,0540
'~ E 0,048
£ 0520 e F 1-H2 £’ U1V
© posn © 004
050 — H2-H3 0,044 11V
0,0480
0 0960 H3-HL 0,042 VW
o 0,04
0.0440 12 3 45 6 7 B 9 1011 17 13 14 15 16 17 18 10 20 21 22 23
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 .
Tap Position Tap Position
. . d . . 4 .
Fyrir hreinsun a snertum Verksmidjuprofanir
Winding resistance Winding resistance 1U - 1V
0,0540 0,0540
0,0520 0,0520
0,050 0,050 M\'\_ fj
£ 0,04280 LU £ 0,0480 ~_ 7
E — p E
O 0,0460 O 0,0460 -.\\ / U - 1V 21.06.2016
W Up
0,0440 10,0440 \h / s | - 1¥ Factory Test
0,0420 W Up 0,0420 N
oG+ o4 44— +———7—"—+—r—r—"—"r—"rT—"T T
1234567 8 91011121314151617 1819 20 21 22 23 12345678 51011121314151617181920212223
Tap position Tap position

Eftir hreinsun a snertum
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Samanburdur a verksmidjupréofunum og astandsmati
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Astandsmat - Maling 4 umsetningu  RsT Net

Umsetningsmeeling er gerd til ad stadfesta/leggja mat a
grunnvirkni spennisins.

e

Vé L o 7 \
Visbendingar um bilun o \\

o Utleysing fra Buchholz Relay o2 —

o Afbrigdilegar nidurstédur ir DGA (Dissolved Gas Analysis) =
Greinanlegar bilanir

o Skammhlaup milli vindinga i spolum e~~~

o Bilun i kjarna S = —
Mezelingar og nidurstodur e e e e ———

o Maeld gildi aettu ekki ad vikja meira en 0,5% fra nominal s —mecomm s 777

gildum.
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Astandsmat - Segulmdgnunarstraumur

RST Net

Greinanlegar bilanir
o Bilun i kjarna spennisins
o Hlidranir i spélum
o Bilun i einangrun milli vindinga i spélum

pessar bilanir valda breytingum i
segulflaedistregdu kjarna spennisins sem
hefur svo ahrif 3@ segulmognunarstrauminn

Mzelingar og nidurstodur

o Bilun i kjarna eda vofum leidir til haerri
segulmognunarstraums

9.6.2020
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RST Net

Astandsmat - DC Einangrunarmaeling & P

o DC Einangrunamaeling og Pl maling
med Megger er gerd til ad leggja mat a
gaedi einangrunarinnar

o Polarization Index gefur visbendingu
um hreinleika einangrunarinnar og/eda
hversu purr hun er

o Pl =R10/R1
o R10 = Vidndm eftir 10 mindtur
o R1=Viondm eftir 1 minatu

o Pl gildi eetti alltaf ad vera haerra en 2

o Gildi leegri en 1.5 atti ad skoda nanar
og Pl<1 pydir einangrunarbilun.
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RST Net

Astandsmat — Gagnagrunnur & skyrslur

Two Winding Transformer
Serial Number 993500 T05.1 RST Net

et [Report no- 6-R140141

Primary Test Manager (PTM) - Gagnagrunnur
o Allar mezelingar eru vistadar i PTM D —

o GOgn sidan geymd i gagnagrunni E—

[Repart B
[Reportssus date 2062017 142622 [Asset seral number
Manufscturer

Skyrslur

o Skyrslur gerdar beint upp ur meelinidurstédum

—

o Mat a nidurstodum malinga -

o IEC |
o IEEE = e

o Manual input
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