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Abstract

In this paper will be presented numerical model of partial
discharges in large apparatus that can be modeled by
concentrated parameters, and also the results of numerical
simulation of partial discharge proces through the pulse
charge-flow and discharge voltage in the case of off-line
testing. Electrical parameters of the apparatus, high-voltage
source, cuopling units were taken according to the possible
parameters in practice. Measurements of voltage and current
pulses are modeled on the high-voltage connection points and
on neutral point.
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Abstract

The results of transfer function response of high-voltage machine to a
pulse excitation and pulse location are analyzed from several
Standpoints. The main objective of this paper is to show that the
measurement of partial discharges in several places and analysis of
more parameters can evaluate the characteristics of partial
discharge and their position within the machine. Software package
Matlab (Simulink) will be used for this paper.
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Parametri kola za simulaciju PP

Impedanse kola R(Q) | L(uH) | C(UF) | G(US
)

Impedansa VN izvora 0.100 | 1000

Raspodeljeni parametri 0.020 | 100.0 | 0.200 | 0.10

Impedansa ,iznad“ Supljine | 10° 0.001

Impedansa Supljine 107 0.100

Impedansa varnice 0.10
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. Eelektricni model kola sa parcijalnim praznjenjima
u visoko-naponskom objektu/masini sa raspodeljenim parametrima

[ 4
T~

Visokonaponski objekat (faza generatorq)

: -, o, :
: £ e e ]0/ :
' ~ i 1 '
g 7 e, 1 H { g i :
b—e - (C——>— 11— - - - l{@-r—e T
Zg
I o 1 cL_G]I CL-G]I cha]I G, 1
Um § Um
—9 : — 9
Eg
D | ! - !
= v - = 2 :h ___________________ =_ ______ = : i i A 4 -
Ka mermnoj opremi Generator praznjenja Raspodelieni parametr

Ka memoj opremi

ELEKTROTEHNICKI INSTITUT NIKOLA TESLA

ELECTRICAL ENGINEERING INSTITUTE NIKOLA TESLA

ww.ieent.org




o< dzlazne velicine simulacije prividnog naelektrisanja

parcijalnih praznjenja (PP)

Situacija (mA) (nC) (mA) (nC) U,
(mV)
PP na 0% impedanse objekta 3.7 7.50 1.85 742 1250

PP na 10% impedanse objekta 134 7.50 1.55 7.34 |1.50
PP na 20% impedanse objekta 134 7.50 1.55 7.22 [0.90
PP na 50% impedanse objekta 134 1.54
PP na 90% impedanse objekta 134 1.64

~
U
S
\l
N
O
1
o
o
R

~
ol
(@]
~
N
N
1
(@)
~
N

ELEKTROTEHNICKI INSTITUT NIKOLA TESLA

ELECTRICAL ENGINEERING INSTITUTE NIKOLA TESLA




Inicijalni impuls praznjenja u objektu

mA | nC
strbja pracznenja kondezatora
120 \
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Vreme (1 09 s)
Ib struja punjenja kondenzatora  Cy, (puna linija)

d, (1) protekla kolic¢ina naelektrisanja (isprekidana linija)
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Izlazne velicine Simuiacije NnaponsKin impuisa parcijainin
praznjenja (PP
Mesto Dinamika Dinamika Srednji period Kasnjenje
praznjenja magnituda magnituda (ps) / Prvog pika
,»0 dubini® struje gen. merenog napona Srednja frekvencija (us)
objekta (mA) (mV) (kHz)
prva 0% 1.85/1.29/1.65 -1250/+850/-550 2 /500 0.05
Jssgﬁflr;z 10% 1.53/1.51/1.55 | -5/+1.5/-0.6/+ 16/ 62 0.25
(VN) 20% 1.53/1.51/1.55 -0.5/+0.9/-0.7/+ 18 /56 4
50% 1.53/1.52/1.54 -0.18/+0.53/-0.62 19/53 17
90% 1.55/1.52/1.54 -0.11/+0.30/-0.35 19/53 35
druga 0% 1.85/1.29/1.65 -0.15/+0.55/-0.72 24/ 42 41
Jsg’(;f’rflr(‘:i 10% 1.53/1.51/1.55 | -0.17/+0.6/-0.76 24/ 42 41
(zvezdiste) 20% 1.53/1.51/1.55 -0.125/+0.34/- 21/48 35
50% 1.53/1.52/1.54 -0.17/+0.55/-0.60 21/48 22
90% 1.55/1.52/1.54 -0.56/+0.9/-0.7 18 /56 4
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' napdn (V) a) Ipr'u’a son'da, 0% p'o dubini Ic'.~bj||alntta| ' ' |

Napon na mernoj impedansi D \PJ\M
sprezne jedinice na:

a) prikliuénom visokonaponskom
kontaktu,

b) kontakti pri razvezanom
zvezdistu

(praz"njenje pl’l pI’Ik[IUCka, .| napon (mV) b) druga sonda, 0% po dubini objekta |

0% “po dubini” objekta).
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nap:':m (m\) 'a) prva s'onda; 10% “po dubini “ o'bjekta
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Napon na mernoj impedansi
sprezne jedinice na:
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a) prikliu¢nom visokonaponskom

kontaktu, |
b) kontakti pri razvezanom )
ZveZdiSth napon (mV) b) druga sonda, 10% “po dubini” objekta

(praznjenje pri prikljucku, i _
10% “po dubini” objekta).
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Napon na mernoj impedansi
sprezne jedinice na:

a) prikliu¢nom visokonaponskom
kontaktu,

b) kontakti pri razvezanom
zvezdistu

(praznjenje pri prikljucku,
50% ‘po dubini” objekta).
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.l Napon (mV) b) druga sonda, 50% “po dubini” objekta
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zakljucak

Simulacija pokazuje znacCaj mesta praznjenja
na propagaciju naponsko-strujnog impulsa
kroz prenosnu impedansu objekta.

merenje impulsa parcijalnih praznjenja
na dva mesta saje informacije o mestu praznjenja

prividno naelektrisanje treba meriti
preko integraljenja strujnog impulsa

Nastavak ovog rada treba da budu
eksperimentalna i terenska ispitivanja
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