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LIGHTNYNG FLASH PARAMETERS

Time interval between strokes

Peak current for the first and subsequent strokes

Flash and stroke duration

Current time variations (impulse shape)

Current time derivative (dl/dt - max. value, time function)

Existence and nature of continuing current between strokes
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LIGHTNING STRESSES ON SURGE
ARRESTERS
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LIGHTNING STRESSES ON SURGE
ARRESTERS

The preceding statements demand a better understanding of both the
response of presently used surge arresters to multiple strokes of

lightning, and the influence that line parameters such as grounding
resistance and the surge arrester application method can have on the
lightning performance of the lines




‘ April 6 to 8, 2016 - Cartagena de Indias

MULTI-PULSE EFFECTS
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OVERVIEW OF LIGHTNING
PROTECTION DESIGN

"
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SUMMARY OF EXISTING GUIDELINES

/

Lightning is a major cause of
transmission and distribution line
outages, and in order to reduce
this number to an acceptable rate,
effective protection means have to
be implemented. In this regard,

St A : shield wires and surge arresters
Overhead line are used.
protection

Lightning protectic
in power system
may be divided in

two parts:

Equipment
protection
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Ideally, all lightning flashes should terminate on the shield wires
and be able to discharge the current to earth through the towers
without creating excessive overvoltages compared to the line
insulation level.

In reality, due to practical design limitations and costs, a (low)

probability of shielding failures and backflashovers will always
exist.

These probabilities should in general be calculated in the line
design process. Guidelines in this regard are presented in CIGRE
Brochure 63 (1991).
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LINE SURGE ARRESTERS

Surge protective de
(surge arresters) acro
line insulation have |

introduced. Prelimingry
operational experiences in
this regard are promising,
(CIGRE Report WG33.11
TF-3, 1997), and further
studies are underway.
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SURGE ARRESTERS

Figure 1. Comparison of Cumulative Distribution of Lightning Peak
Current Distribution between CIGRE and four Tropical Sites
(Malaysia. Rhodesia, Brazil and Colombia)

Figure 1. Comparison of Cumulative Distribution of
Lightning Peak Current Distribution between CIGRE and
four Tropical Sites (Malaysia. Rhodesia, Brazil and

Colompbia
A A
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STATION AND EQUIPMENT
PROTECTION

Basically, the design of this system
should be based on similar
consideration as for the shielding
of overhead lines discussed in the

paper
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STATION AND EQUIPMENT
PROTECTION

Usually, the incidence of lightning
flashes in the vicinity of the station
(one or afew line spans away), and

the knowledge of their probability,

are decisive for the design and
location of surge protective devices.
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LIGHTNING COUPLING TO NEARB
POWER LINES - Mexican Study

This was done based on extensive measurements on an experimental
line in Mexico, where a 13.8 kV, 10 m high, 2.8 km distribution line
was equipped with instrumentation at both ends and lightning electric
fields and the associated induced voltages along with location of

De la Rosa et al. (1988) lightning relative to the line were recorded simultaneously.

provided input on the coupling \

between lightning
electromagnetic fields and the
voltage induced in nearby
power lines over a finitely
conducting ground i.e.
considering the effect of the
voltage developed on the line
due to the horizontal
component of the electric field.

This work was carried out with the cooperation of the Mexican
Institute of Electrical Research (lIE), the Institute of High Voltage
Research of Uppsala University (IfH), the Norwegian Research
Institute of Electricity Supply (EFI) and ASEA Research (Sweden).

Measurements included the voltage at one or the two ends of an
experimental line and the corresponding electric field produced by

close lightning.

4
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LIGHTNING COUPLING TO NEARB
POWERILINES — Mexican study
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LIGHTNING COUPLING TO NEARB
POWERLLINES - Mexican Study

Results included induced
voltage waveform variations
in the sub- microsecond
region and a voltage
waveform and polarity
clearly related to the
position of lightning relative
to the line.

It was also found that
lightning strokes terminating
on ground close to
distribution lines can create

large overvoltages capable of
producing insulation

flashover. ﬂ
L )
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LIGHTNING COUPLING TO NEARBY
POWER LINES — Mexican Study
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LIGHTNING COUPLING TO NEARBY
POWER LINES - Mexican Study

The 1988 results were further
revisited in De |la Rosa et al.
(1998).
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FUTURE DIRECTIONS

New directions in this area are expected to include more statistical

correlations between lightning parameters, aimed at improving the

assessment of lightning-related outages and damage to electric power
installations in different world regions.

It will be important to have additional studies of spatial and temporal
variations of lightning

Likewise, new research on improving lightning protection of distribution
lines should be pursued.

Finally, there is a need for more guidance and improved models to evaluate
the effect of multi-pulse lightning and continuing currents on lightning surge
arresters and other protective devices in electric power installations and
industry.
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| that’s all for now

Muchas Gracias!
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