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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

The probability of a lightning strike to a recreational craft varies with geographic location and time of
year, but when the conditions that create an electrical discharge between clouds and the earth exist,
there is nothing that can be done to prevent the lightning discharge. Craft can be struck in open water
or when tied to the dock. The presence of a lightning-protection system on a craft cannot provide
complete protection from equipment damage or personal injury and such protection is not implied in
this Technical Report.

© IS0 2020 - All rights reserved v
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Small craft — Electrical devices — Established practices
for the design, construction and installation of lightning-

protection systems

1 Scope

This document describes established practices for the design, construction anlgs’\'allatlon of lig
protection systems fitted on small craft of hull length up to 24 m. K

2 Normative references 0&
There are no normative references in this document. O
3 Terms and definitions @'

For the purposes of this document, the following tesq d definitions a éply

[SO and IEC maintain terminological database se in standard;z@ at the following addrd

3.1

air gap ?
interruption of a conduct }t b (}all air ace not exceeding 2 mm in order to prevj
passage of low- Voltage cu w1t errup he flow of lightning current

3.2
air terminal K OQ

uppermost par li ng pr n system, intended to dissipate the charge or st
lightning gro@oces

llgh oun
lig gro rlp 9
means to co the cal current from a boat's conductive elements to the water in wh

boat floa% K
5.4 O
lightning-protective mast

htning-

sses:

ent the

art the

ich the

conductive structure or means for electrical connection of an air terminal (3.2) to the lightning

round

plate (3.3)

3.5
side flash
an arc-over discharge that occurs from the lightning-protection system to any metal object

3.6
lightning bonding conductor

conductor intended to be used for potential equalization between metal bodies and the lightning-

protection system

© IS0 2020 - All rights reserved
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3.7

lightning grounding conductor

conductor installed to connect the air terminal (3.2) or the lightning-protective mast (3.4) to the lightning
ground plate (3.3)

3.8

protection zone

zone below a grounded air terminal (3.2), mast or overhead ground wire which is substantially immune
to direct strokes of lightning

Note 1 tjo entry: Complete protection from equipment damage or personal injury is not implied.

Note 2 to entry: A lightning-protection system offers no protection when the boat is out ater and) is nof
intendefl to afford protection if any part of the boat comes in contact with power lines whi{ at or, ashore.

4 General 0&

4.1 Protection of persons and small craft from lightning is depend&)on a'combination of design
and mgdintenance of equipment and on personnel behaviour. Th lishéd, practices described in
this document can be considered when designing and instal lightning-protection system. Due
to the Wide variation in structural design of boats and the s%e ictablehature of lightning, specifig
recomrhendations cannot be made to cover all cases.

4.2 An adequate lightning grounding conductor o htnlng protectlve s obtained when the
entire dircuit from the top of the lightning-protecg@g to the lightnin nd plate has a mechanical
strength and a conductivity not less than that 1 mma2 copp ctor, and when the path to
ground| followed by the conductor is essentiaklbi aight, Addltlona mmendations can be found in
IEC 60092-352. 5\0

4.3 If there are large metal objects s @as t gine wmches stoves, etc. within 2 m of any]
lightning grounding conductor, theig'l t ng téncy for sparks or side flashes to jump from|
the grdunding conductor to the al o t point. Damage from such side flashes can

(see 5.2.1), provided at al whe e side s are likely to occur. Additional recommendationg

e the cl
be preyented by an interco g hgggl(l;kbond?onductor at least equivalent to 13 mm? copper
can be found in IEC 60092-

4.4 llrge me 11c ects ﬁ rt of the electrical system of the craft and which are not
already| groun, e to th fu al or other practices can be grounded directly to the lightning
d

ground| plat ed is not tical to interconnect with the lightning grounding conductor or
lightning r as di sed in 4.2 and 6.4.
4.5 Where a l lng t&tlon system is installed on a craft, it is advised that the owner's manual

includeg the 1nformat1§ in Annex A.

5 Materials

5.1 Corrosion resistance

The material used in a lightning-protective system should be resistant to corrosion. If, as in certain
installations, it is impractical to avoid a junction of dissimilar metals, the corrosion effects can be
reduced by using suitable platings or special connectors that are galvanically compatible with both
metals which are available for such purposes.

2 © IS0 2020 - All rights reserved
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5.2 Wire conductors

5.2.1 Either the wire conductors are of stranded copper of cross-sectional area not less than 1
or their conductivity is equal to or greater than that of 13 mm?2 copper wire. Additional recommen
can be found in IEC 60092-352.

3 mm?,
dations

5.2.2 The size of any strand of a bare copper wire is not less than 0,71 mmZ. Insulated copper wires

have at least 19 strands.

© IS0 2020 - All rights reserved

5.2.3 The thickness of metal ribbon or strip is equal to or greater than 1 mm. s,\\'

6 Installation C}

6.1 General precautionary measure 0&

Side flashes and the induction of high voltage to the craft ng are minimized when lightning
conductors in proximity to the craft wiring are not routed i llel telthe craft wiring.

6.2 Conductive joints \2\®.

Conductive joints are made and supported so éﬁnt to damage thg=~e¢onductors and to provide a
conductivity equal to that of the conductor. O

6.3 Height of lightning- protectwe@ \%

6.3.1 The height oflightning-prQ masts provides %@bne of protection described in 6.3.2 fo 6.3.4.
6.3.2 For mast heights not g in % above{h@rater the base radius is approximately gqual to
the mast height, h (see Fi 6

6.3.3 For mast h ceedi (} b he water, the zone of protection is based on the $triking
distance of the hgh strok

Since the 11g stro strl y grounded object within the striking distance of thee point
from whij 1 bre nd occurs, the zone of protection is defined by a circylar arc
(see Fi

Th s of cis t 1k1ng distance (30 m). The arc passes through the top of the masf and is
tange er. Ift@ han one mast is used, the zone of protection is defined by arcs to al]l masts.
6.3.4 A%?tio l@htning—protective means are erected to form overlapping zones of proteg¢tion to
protecta craf!i&mh the size renders the use of a single mast impractical.

grounded ob]ects can readlly be determlned graphlcally Increasmg the helght of a mast above the striking
distance does not increase the protection zone.
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h 5t height O
tection (@ith o) &na e g the height of the lightning-protective mast to protect the entire craft
tec‘@ne wi ning-péctive mast only
N

aft with a mast not exceeding 15 m above water
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Key
1 R30m (see 6.3.3) 0&

2 masts in excess of 15 m O
3 protection zone inside area outlined by dashed lines

Figure 2 — Craft with mast(s g?dmg 15'm above water
6.4 Alternatives to a lightning-prote(&nast s&
*

6.4.1 A mast of non-conducting ma'q!é%l' can sepye as a u@mng-protective mast, if the asg

lightning or grounding conductor 0 0
s\\ b& S

b) is securely fastened to ast é

C) extends atleast lx@m abo q{mas
d) terminatesina @) and \}O

e) isledas @y @&[ cal:l g)e grounding connection as described in 4.2.

6. 4- 2 io ant %r ou 8€T can serve as a lightning-protective mast, if it meets the practice

p) s essentially straight, .

ctin @nna masts with spirally wrapped conductors are not considered suit
llghtnmg ion pur

NOTE 2 Cau e adlng coil presents a high impedance to the flow of lightning current, the porti
antennaabove om of a loading coil is not as effective as a lightning-protective mast.

ociated

s of 4.2.

able for

bn of an

NOTE 3  Although they are partially conductive, carbon fibre materials are regarded as non-conducti

ve (non-

metallic) for the purpose of this document.

6.4.3 Small craft without a permanent mast can be protected by means of a temporary lightning-

protective mast that may be erected when lightning conditions are observed.

6.4.3.1 The base of the temporary lightning-protective mast is located as close to the geometric centre
of the craft as possible but can be offset if necessary, provided the protection zone covers the entire craft

when in place.

© IS0 2020 - All rights reserved
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6.4.3.2 The temporary lightning-protective mast is made entirely of metal, or other material if fitted
with a down conductor, with a conductivity at least equal to that of a 21 mm?2 copper conductor. It is
connected to a submerged ground plate of at least 0,1 m? total surface area.

6.5 Interconnection of metallic masses

6.5.1 Metallic masses aboard craft which are a permanent part of the craft or are permanently installed
within or about the craft and whose functlon would not be serlously affected by groundmg, are lncorporated
in the lig ¢ W 172

An exc¢ption can be made for metallic masses of comparatively small size.

6.5.2 |The object of interconnecting the metal parts of a boat with the conduc (Oprevent damage
from slde flashes, especially in the case of rather extensive metal objects th e nearby: The main
princip

e to be observed in the prevention of such damage is to identify on Qaft the plac¢es where side
flashes|are most likely to occur and to provide metallic paths for them. 6

6.5.3 |To minimize the flow of lightning discharge current througlx 1ne bearings, it is preferable to
connecf engine blocks directly to the ground plate rather than abL termediate point on the lightning
conductor.

6.6 Hxterior bodies of metal 6\ Q

*
Metal attached wholly on the exterior of craft can ettrically connect@he lightning-grounding-
conducfor system. 6

Exteridr metal bodies on craft include any masses such a@zontal guardrails, handrails on
cabin tpps, smokestacks from galley sta ectric w1nches, , metal signal masts and metallig

hatches. \0 (1/

6.7 Interior bodies of metat)K

Metal dituated wholly in t 1or 0 h at any point comes within 2 m of a lightning
conducftor can be electric nnec th1 ‘1 ing conductor.

Py

Interior bodies of m clud and fuel tanks, and control rods for steering gear or
reversipg gear. It is inte t at metal objects, such as compasses, clocks, galley stoves
medicine chest other éx of th 's hardware, be grounded.

6.8

lws|

xt&& odleQ$metal

6.8.1 [Metal waDprOJe &'ough cabin tops, decks or sides of craft above the sheer can be connected
to the pearestlightnin ductor at the point where the metal emerges from the craft and can be
groundrd at its lower treme end within the craft.

6.8.2 Metallic seacocks and through-hull fittings, if connected to the lightning ground system, are not
connected to the lightning grounding conductor. They are connected by lightning bonding conductors to:

a) thelightning ground plate,
b) the lightning grounding strip, or

c) equivalent underwater components as in 6.9.3.

6 © IS0 2020 - All rights reserved
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