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Cigré A2-26 munkabizottsag

Célja:
« Az FRA meréstechnika egyséegesitése

A megbizhato, ismételheté méres
feltéeteleinek kidolgozasa

A meérés értékelésenek tamogatasa

 Modellalkotas az elmozdulasok es az FRA
gorbek kozotti 6sszefliiggesek feltarasara
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(a) End-to-end (source on phase termunal)*

(c) End-to-end short-circuit (source on phase
terminal)*

(b) End-to-end (source on neutral termunal)®
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(f) Inductive inter-windine

*End-to-end (open and short-circwut) tests can be performed m either direction. 1.e. with the source
applied on the phase termunal or on the neutral ternunal.

#% For three-phase transformers, there are two short-circuiting options. either per-phase or three-
phase short-circuut.

Note: for auto-transformers, the end-to-end tests can be made across the series winding, the common
winding or the series and common windine together.
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Recommended grounding practice Bad grounding practice

Figure 14: Recommendations for grounding the high-frequency cables.
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END-TO-END OPEN WINDING MEASUREMENT
Tap position 1 and 5

\Voltage output  Termination  Other winding

(Red clip) (Blue clip)
1 1N Open
A% TN Open
1W 1N Open
Tap position 1
2W 2U Open
2U 2\ Open
2V 2W Open

END-TO-END SHORT-CIRCUIT MEASUREMENT
Tap position 1 and 5

Voltage output  Termination Other winding

(Red clip) (Blue clip)
1U 1N Short+GND
1V 1N Short+GND
W 1N Short+GND

() End-to-end (source om phase ierminaly®

e e o

) End-to-end shori-cirewmt (source on phase
terminal]® |
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CAPACITIVE INTER-WINDING MEASUREMENT

Tap position 1 (=) Capacitive inter-winding
Voltage output  Termination  Other bushings -
(Red clip) (Blue clip)

1 2U Open
1A% 2V Open
W 2W Open

INDUCTIVE INTER-WINDING MEASUREMENT

(T Indoctive mter-winding

Tap position 1

Voltage output  Termination  Other winding

(Red clip) (Blue clip)
1U 2U IN=GND,2W=GND | I
1Y 2V TN=GND,2U=GND
1W 2W TN=GND,2V=GND
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NLTC: 1 End-to-End Measurement Other winding: Open

Z (Ohm) >>>> Vout at: Ap Term.at: Np
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NLTC: 1 End-to-End Measurement Other winding: Open

Z (Ohm) >=>> Vout at: As Term.at: Bs
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NLTC: 1 End-to-End Measurement Other winding: Short + GND

Z (Ohm) >»>> Vout at: Ap Term.at: Np
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NLTC: 1

Z (Ohm)
1.000M

Capacitive Inter-Winding Test Other winding: Open

>>>> Vout at: Ap Term.at: As
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NLTC: 1 Inductive Inter-Winding Test Other winding: 1N GND ; 2V GND

Z (Ohm)

>>>> Vout at: Ap Term.at: As
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Table 2: Frequency range for natural frequencies of large transformer windings.

Transformer component

‘ Tvpical range for natural frequency

(> 100 MVA/limb) start [kHz] | stop [kHz]
HV disk winding 10 200
LV layer winding 10 1000
Regulatmg winding 100 1000

Table 3: Frequency range for natural frequencies of medium transformer windings.

Transformer component typical range for natural frequency
(< 30 MVA/limb) start [kHz] | stop [kHz]

HV disk winding 10 1000
LV layer winding 50 1500
Regulating winding 100 1500
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Figure 28: Tvypical FRA interpretation range.
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