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A Study on the Surge Protection of Shipboard
Electrical and Electronic Device

by Sung-Ju, Park

Department of Electrical & Electronics Engineering
The Graduate School of Korea Maritime University

Busan, Republic of Korea

Abstract

The surge on the shipboard is generated by an insulation
breakdown, a short circuit and a switch operation, and is propagated
via power, signal and communication, control cables and hull. The
surge may lead to serious damage to electrical and electronic devices
on shipboard.

With this background, this thesis analyzed the power system of
ships and carried out an experimental study on the surge protective
method and device. Parallel type surge protective devices (SPD) with
the 220 [V] and the 440[V] rated voltage, and a series type SPD with
the 220 [V] rated voltage for electrical sensitive devices are designed
and fabricated.

A surge generator specified in IEC 61000-4-5 which can produce
8/20 [us] current up to 15[kA] was fabricated to evaluate the proposed



SPDs. The performance of the SPDs were evaluated by an
un—-powered test which applies the &/20 [us] surge current up to 10
[KA] and by a powered test which superimpose a surge on the 220[V]
and 60 [Hz]. The maximum residual voltage of the parallel type SPD
for the un-powered and the powered test were 1290 [V] and 891 [V],
and of the series type SPD were 875 [V] and 656 [V], respectively.

The experimental results showed that the series type SPD is more
effective to protect electrical sensitive devices such as signal and
communication devices since the series type SPD suppresses surge
lower residual voltage than the parallel one.

Also, insulation voltage of the shipboard electrical and electronic
devices were compared to the residual voltage of the SPDs. The
residual voltages of the SPDs were lower than the demanded
insulation voltage level for the mains of the 220[V] and the 440 [V].
Therefore, it was confirmed that the proposed SPDs have a sufficient
performance to protect the shiphoard electrical and electronic devices

from surge voltages.
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of RLC circuits

. A = A AA F F-EA 5
[e)
zA 1 R’ 1R’ L> R
LC ~ 4.2 LC 452 LC ™ 41?2
Vo V
A —U « sinh (wt) TZU ot TEU * sinh (wt)
3} 31 % 1 1 w
Azt —(In +——lm . E-tan (;)
B _ /1 R R
U=exp(—at),w= IC 4L2’a_ 5L




2 ATolA AzReE AR o] 3= 9 373 2o, 820 [ns],
H 15 [kA]Y A A AF o] 71535k},

Gap 228H 020
o O

HVDC # 30 pF Varistor

27 37 8/20[us] AATEEA 9 32
Fig. 3.7 Circuit of the 8/20 [us] surge generator

% 382 AdA A Ot Ao, # 32 A AZE 8/20 [us]
A A A 2] o] Abeke] thEke] kATt

HVDC BT R O ETHEL

T8

1

—mine
=ouaqg ' e St
30 ; W
30 uF) = ==

a9 38 AdAS 4
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Fig. 3.9 Output waveform of the surge generator
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