© Copyright Ned Mohan 2006




© Copyright Ned Mohan 2008




© Copyright Ned Mohan 2008




® This pulseis co
peak in time t;and

® The peak current
though generally a p
against the resulting

© Copyright Ned Mohan 2006




® Shield wires a
conductors and
lightning strokes.

® They provide an

® These shield wir
where it is desirabl
possible.

® It should be note
O SRIBKA Wik 2000




the tow

Due to th
rapidly risi
the insulati
flashover (c

Generally, th
the normal o
seriously dam
require circuit
be self-repaire

Many utilities fi
more extensive

employing shiel
© Copyright Ned Mohan 2008




© Copyright Ned Mohan 2008




® At extra-high vol
result in over-volta

® These switching s
the lightning impuls
addition to its amplit
needed insulation.

® These switching ov
insertion resistors w

IR BSTIER R Nseriads




c=3x10°m/s

© Copyright Ned Mohan 2008




© Copyright Ned Mohan 2008




FIeyuelrivy vepelriuerive vl
Transmission Line
Parameters

8 @ & ACSR traated as tubular e
1‘ conducter for skin affeact -
12m ealaulation e
M ST .
| mHL o) =

1 -

2-4_

- 10=1
o L ” ; "
1;! E;E f(Hz) —= 105

Fig. 14-4 Frequency dependence of the transmission line parameters [Source: 2].

Fig. above illustrates the frequency dependence of the line
parameters for positive (and negative) sequence quantities and the
zero-sequence quantities as well, and this dependence should also

be included.
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Fig. 14-7 A 345-kV transformer voltage insulation levels.

The basic insulation level (BIL), as an example, for a 345-kV
transformer is shown In Fig. 14-7 as 1175 kV, which Is the peak line-
to-ground voltage.
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Fig. 14-7 A 345-kV transformer voltage insulation levels.
In power systems apparatus, their insulation is protected against voltage
impulses by means of surge arresters. The role of surge arresters is similar to
that of Zener diodes in low power electronic circuits. Surge arresters appear as
open-circuit at normal voltages and draw almost negligible current. However,
they allow whatever current that needs to flow, of course within their rating, thus
“clamping” the voltage across the device being protected to a threshold voltage
plus a small IR current-discharge voltage, as shown in Fig. 14-7.

The surge arrester should also be able to dissipate the associated energy
without damage to itself, thus allowing quick return to the normal operation
where it should once again appear as an open-circuit. In power systems,
modern practice is to use ZnO arresters which have a highly nonlinear i-v
characteristic, for example, as given by the relationship above.
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Fig. 14-7 A 345-kV transformer voltage insulation levels.

The arrester discharge voltage level should be
sufficiently below the apparatus insulation level this
arrester Is to protect, and provide a margin of at least
15-20%. Insulation coordination requires coordinating
and selecting BIL and BSL of various apparatus and
the ratings of the arresters to protect them.



© Copyright Ned Mohan 2008




