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Partial discharges studied by
dielectric response method

Background and Aim

To develop a measurement system based on dielectric response method (Arbitrary Waveform Impedance Spectroscopy
technique) to study insulation systems under PD activity.

Setup

AVAN 11 AWIS

e uses any type of repetitive
waveforms;

| e Fast Fourier Transform;

 Extracts frequency and the

‘ Coupling Capacitor

o, | PD signal _
538855 - \[/)(?'t%ge Test decouplin complex amplitude of the
Il ° viaer : : - . .
T | T Object g circuit harmonics from a single
VI\\/I/easured i \ kL - - - measurement.
aveforms . 1 Stochastic Stochastic PD detection
500 1000 1500 2000 DA Cal'd PD o . Z . .
Q = e Natactian utilizes a .resonar?t circuit
Frequency [E_T Shunt for enhancing PD signals;
: |\ Spectra Zsh Stochastic * PDs are detected by a
e — PD Detection* comparison to an average
PD Excess Current Measurement * .. of the signals acquired.
2y Ve [TEUTIEIS LT (stochastic nature of PD)

PD Excess Current

Excess current: PD time development measurement ;PD activity oscillation
o6f ~ 1 The excess current waveform was integrated over a half cycle = 8| f
- - : : > | -
oal and compared with sum of detected PD signal peaks of the 2 6 J .................................................................. ;
- 3 o . ]
—_ Same period Of time. % —_— Applied voltage level (Ypp) eeee- FPD inception valtage
< - S 4 A S
£ 027 . [ '
2 | PD activity decay z ¢ ——  megrated sxoese sumren: .
qt" 0.0 E 2.5 . - E 80 I;S:élrmhgffa%eamp”tucjes
S : --—- Current with PD ] — o
0.2l Current without PD | % >ol ~ 3 60
S Voltage waveform S, Voltage magnitude only 3
et il R oresroresresresresrasresresrasrasras e % 40 —
00 02 04 06 08 1.0 g 13 —— Applied voltage 16vel (Ves)  =cen- =D inception votage - |
- = |
Time [ms] g 20— g 20 .
: _ = 123 4 5 6 7] o Ki
Corona discharge: E 450 - o I AN | | |
e E I 0 500 1000 1500 2000 2500 3000 3500
10 . . 10 : 10:_ ; Time [s]
0 ; ) g [ Sum of PDs amplitudes ] . . N
] g | (positive half aycle) | cavity specimen measured under semi-square wave
? — - 5;‘ Postve nateyaey |} o _
_ S o.0s U S A s sssea—— PD activity influenced by air flow
£ a0y =s4kv (@ o 0 200 400 600 800 1000 ToHv
g To Time [s] ——ra
2 O FHHHHHFHHHH R . . . \ \
: Vo= 63KV (3) | twisted-pair measured under semi-square wave voltage N |
15.0 15.02 15.2_?n1e [n:sf;.OB 15.08 15.1 _ / |
0.15 ] -
. i 1 @64s ] Tochrentshunl Air tunnel (Polystyrene )
Pulse PD signals 0.10| . PD event ' \
e ° Tim:.D[,m] 15 2 measurEd at three 0_052 :I  — Appliled voltage Ilevel R F’ID extinctiorlw voltage |
f A : @ >
10 TTTTN 0.0 = _ g = Z-J integrated t A PD :
| - : : ' : - S Sy 4 —e— (Positive half cyele) M Gmpitide | [ofz=sm=e=-
<=_th [ £ 0.06 > @103 . - & 3 Sum of PDs amplitudes A flomi , B
: 5? - N -'S 0.04 @ s ] 30 — 5 per half cycle I hewing 7 7
5 I * g 0.02 « PD event 7 ; ' ; ; ;
= ; | O 0. - : . [ 3 5 6 |
3 00+ i § 0.0 d e ——— £ E 20 i i - i i
8 | \ & non-PD excess current $3) | - B 1
< I 1 V= 49KkV . 0.06 | 5 X 7 3 —— @148 6 ------- @654s = E - |
w5 Vip =54 KV 0.04 4 — — @209s 7 — @1000s | S E 10 |
a : 3 Voo = 6.3 KV T 5 —— @300s o 3 _
[ | eeeecees =+ VVoltage Shape 0.02 - - Eo
-10L : ' 001 No significant PD detected at th ti s 0 | | N
0 5 10 : O SORTITen TR eIe fr e ee B e e, 0 200 400 600 800 1000 1200 1400
Time [ITIS] 0.0 0.2 D:Iaiii-me [mgjﬁ 0.8 1.0 Time [S]
Excess current measured from corona discharges Excess current waveforms at different times PD activity measured under influenced of air flow

* PD excess current measurement is a good complement to conventional PD detection method, as it measures both large and small PDs and accounts for both
number and amplitude. Additionally, it is sensitive to slow currents.

*PD activity variation studied by PD time development measurement reveals PD activity decay and oscillations; Studies also discovered existence of non-PD
excess current; and PD activity variation is related to an interplay between PD activity and non-PD excess current, times and amplitudes involved can vary widely.

Non-PD excess current studies proves its existence, and illustrates some important properties of such a current.
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