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0 ISO ISO 13297:1995(E) 

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. fach member body interested in a subject for 
mihich 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 patt in the work. ISO 
collaborates closely with the International Electrotechnical Commission 
(IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard ISO 13297 was prepared by Technical Committee 
lSO/TC 188, Small traft. 

Annex A forms an integral part of this International Standard. Annexes B 
and C are for information only. 
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INTERNATIONAL STANDARD 0 ISO ISO 13297:1995(E) 

Small traft - Electrical Systems - Alternating 
current installations 

1 Scope 

This International Standard establishes the require- 
ments for the design, construction and installation of 
low-voltage alternating current electrical Systems 
which operate at nominal voltages less than 250 V 
Single Phase on small traft of up to 24 m length of 
hull . 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All Standards 
are subject to revision, and Parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the Standards indicated below. 
Members of IEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 8846: 1990, Small traft - Electrical devices - 
Protection against ignition of surrounding flammable 
gases. 

ISO 9094-1 :--J), Small traft - Fire protection - 
Part 7: Craft with a hu// length of up to and including 
75 133. 

ISO 10239: -2 
(LPG) sys tems: 

Small traft - Liquefied Petroleum gas 

Y EC 529:1989, Degrees of protection provided by en- 
closures (IPcode). 

3 Definitions 

For the purposes of this International Standard, the 
following definitions apply. 

3.1 traft ground [earth]: Ground which is estab- 
lished by a conducting connection (intended or acci- 
dental) with the common ground/earth (potential of 
the earth’s surface), including any conductive part of 
the wetted surface of the hull. 

3.2 ground fault circuit interrupter (GFCI); re- 
sidual (differential) current device (RCD): Mechan- 
ical or electro-mechanical switching device or 
association of devices intended to Cause the inter- 
ruption of the current to the load when the residual 
current attains a given value. 

NOTE 1 GFCI serve to reduce the risk of injury to People 
from electrical shock hazard. 

3.3 Polarkation transformer: Transformer which 
automatically orientates the neutral and live conduc- 
tors in the System in the same polarity orientation as 
the polarized System of the traft. 

3.4 neutral conductor: Conductor connected to the 
neutral Point of a System and contributing to the 
transmission of electrical energy. 

3.5 protective earthing [grounding] conductor: 
Conductor, not normally carrying current, used for 
some measures of protection against electric shock 
connecting exposed conductive Parts of electrical 
equipment to the traft ground/earth. 

1) To be published. 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 13

29
7:1

99
5

https://standardsiso.com/api/?name=5804f37bd53f762e8d9b8e91d50e9438


ISO 13297:1995(E) 0 ISO 

3.6 live conductor: Conductor normally carrying 
current from a power Source to an electrical device 
or receptacle. 

3.7 ignition-protected: Equipment designed and 
constructed to comply with ISO 8846. 

3.8 overcurrent protection device: Device, such 
as a fuse or circuit breaker, designed to interrupt the 
circuit when the current flow exceeds a predeter- 
mined value. 

3.9 Panel board: Assembly of devices, such as cir- 
cuit breakers, fuses, switches, instruments and indi- 
cators, for the purpose of controlling and/or 
distributing electrical power. 

3.10 polarized System: System in which the neutral 
and live conductors are connected in the same re- 
lation to all terminals on devices or receptacles in a 
circuit. (See 3.6.) 

3.11 self-limiting device: Equipment with its maxi- 
mum output restricted to a specific value by its own 
magnetic and electrical characteristics. 

3.12 shore-power inlet: Fitting designed for 
mounting on a traft, of a shrouded male type, to 
connect to the female connector on the traft end of 
the shore-power cable in Order to make the electrical 
connection for transmission of electrical energy. 

3.13 trip-free circuit breaker: Thermal and/or mag- 
netically operated overcurrent protection device, de- 
signed so that the resetting means cannot be 
manually held in place to override the current- 
interrupting mechanism. 

3.14 accessible: Capable of being reached for in- 
spection, removal or maintenance without removal of 
permanent structure of the traft. 

3.15 readily accessible: Capable of being reached 
quickly and safely for effective use without the use 
of tools. 

3.16 sheath: Uniform and continuous tubular cover- 
ing consisting of non-metallic material, such as 
overlapping electrical tape, moulded rubber, moulded 
plastics, woven sleeving or flexible tubing, around one 
or more insulated conductors. 

3.17 conduit: Part of a closed wiring System for the 
protection of conductors or cables in electrical instal- 
lations, allowing them to be drawn in and/or replaced, 
but not inserted laterally. 

3.18 cable trunking: Manufactured enclosure for 
the protection of conductors or cables, normally of 
rectangular Cross-section, of which one side is re- 
movable or hinged. 

3.19 polarized receptacle: Receptacle permitting 
the insertion of the appliance plug in one polarity 
orientation only. 

3.20 double-pole circuit breaker: Device intended 
to interrupt both the neutral and live conductors in a 
circuit simultaneously when a designated current is 
exceeded. 

3.21 captive spade or captive terminal: Conductor 
terminal component which is maintained in the con- 
nection to the screw or stud even when the threaded 
terminal fastener is loose. 

4 General requirements 

4.1 The protective conductor insulation shall be 
green or green with yellow stripe. Neither colour shall 
be used for current-carrying conductors. 

4.2 The protective conductor shall be connected to 
the craft’s dc. negative ground/earth as close as 
practicable to the battery negative terminal. 

4.3 Metallic traft hulls shall not be used as a con- 
ductor or protective conductor. 

4.4 The protective conductor shall be connected to 
metallic hulls at one Point only at a location above any 
anticipated water accumulation. 

4.5 For non-metallic traft hulls, the protective con- 
ductor or battery negative terminal shall be connected 
to an earth plate of conductive material not subject to 
electrolytic action installed below the waterline on the 
outside of the hull, or adequate earthing of the pro- 
tective conductor to the water shall be maintained 
through metallic propulsion System or steering sys- 
tem components not used for anodic protection. 

4.6 Individual circuits shall not be capable of being 
energized by more than one Source of electrical 
power at a time. Esch shore-power inlet, generator 
or inverter is a separate Source of electrical power. 
The transfer from one power Source to another shall 
be made by means which prevents arc-over between 
contacts, and is interlocked by mechanical or 
electromechanical means. 

2 
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0 ISO ISO 13297:1995(E) 

4.7 Energized Parts of electrical equipment shall be 
guarded against accidental contact by the use of en- 
closures of at least IEC 529-IP 2X or other protective 
means which shall not be used for non-electrical 
equipment. Access to energized Parts of the electrical 
System shall require the use of hand tools or be at 
least IP 2X, unless otherwise specified. A suitable 
warning sign shall be displayed (see 5.2). 

4.8 The neutral conductor shall be grounded only at 
the Source of power, i.e. at the onboard generator, the 
secondary of the isolation or polarization transformer, 
or the shore-power connection. The shore power 
neutral shall be grounded through the shore power 
cable and shall not be grounded on board the traft. 

4.9 The traft ground/ear-th shall be connected to the 
ground/earth of the shore-power Source unless an 
isolation transformer is fitted. If an isolation trans- 
former is fitted, the traft ground/earth shall not be 
connected to the ground/earth of the shore-power 
Source. 

A t l A 
Warning Electrical 

shock hazard 

4.10 A galvanic isolator or other suitable device may 
be fitted in the protective conductor to resist imported 
stray galvanic current flow while permitting the pass- 
age of a.c. current, if present. Galvanic isolators shall 
be designed to withstand the application of power 
from a short-circuit test from a Source capable of de- 
Iivering 5 000 A r.m.s. symmetrically to its output test 
terminals. After three applications of the short-circuit 
test, the electrical and mechanical characteristics of 
the isolator shall be unchanged. 

5 Marking 

5.1 Shore-power inlets shall be marked to indicate 
voltage, current and, if there is more than one inlet, 
the circuit served. 

5.2 A permanently mounted waterproof warning 
sign shall be located at the Panel board on the traft. 
The sign shall include the information shown in 
figure Ia) or 1 b). 

Fire hazard Read owner's manual 

a) Suggested warning sign using Symbols 

WARNING - To minimize shock and fire hazards: 

1) Turn off traft shore-power connection switch before connecting or disconnecting shore-power 
cable. 

2) Connect shore-power cable to traft inlet before connecting to shore-power Source. 

3) If polarity indicator is activated, immediately disconnect cable. 

4) Disconnect shore-power cable at shore-power Source first. 

5) Close shore-power inlet cover tightly. 

DO NOT ALTER SHORE-POWER CABLE CONNECTORS. 

NOTES 

2 kern 3 is required only if a polarity indicator is required in the System. 

3 Items 2, 4 and 5 are not required for permanently connected shore power cable installations. 

b) Suggested warning sign with text in language appropriate to the country of use 

Figure 1 - Suggested warning signs 
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5.3 Switches and controls shall be marked to indi- 
cate their function, unless the purpose of the switch 
is obvious and if Operation of the switch could not, 
under normal operating conditions, Cause a hazardous 
condition. 

5.4 Electrical equipment shall be marked or ident- 
ified to indicate: 

a) 

b) 

Cl 

d 

manufacturer’s identification; 

model number or designation; 

a.c. electrical rating in Volts and amperes or Volts 
and Watts; 

Phase and frequency, if applicable; 

e) ignition protected, if applicable, by ISO 8846. 

6 Ignition sources 

6.1 Electrical components installed in compart- 
ments which may contain explosive gases shall be 
ignition-protected in accordance with ISO 8846 and 
shall be located in accordance with ISO 9094. 

6.2 Craft with LPG Systems shall have ignition- 
protected electrical components located in accord- 
ante with ISO 10239. 

7 Overcurrent protection 

7.1 A manually reset trip-free circuit breaker shall 
be installed within 0,5 m of the Source of power for 
each circuit or conductor of the System or, if imprac- 
tical, the conductor shall be contained within a pro- 
tective covering for its entire length from the Source 
of power to the circuit breaker, such as a junction box, 
control box, enclosed Panel board or within conduit 
or cable trunking. For main supply circuits to Panel 
boards, a manually reset trip-free circuit breaker shall 
be installed within one-half hull length of the craft’s 
shore-power cable connection, generator or inverter 
terminals. 

7.2 In unpolarized Systems, double-pole circuit 
breakers opening both live and neutral conductors are 
required. 

7.3 Overcurrent protection devices for motor loads 
shall have a predetermined value of current flow con- 
sistent with demand load characteristics of the pro- 

tected circuit and their location 
machinery space or other space. 

in the traft, i.e. 

7.4 All a.c. motor installations and each motor of a 
motor-operated device shall be individually protected 
in accordance with 7.3 by an overcurrent or thermal 
protection device. 

An exception may be made for motors that will not 
overheat under continuous locked rotor conditions. 

7.5 The rating of the overcurrent protection device 
shall not exceed the maximum current-carrying ca- 
pacity of the conductor being protected. See 
table A.I. 

7.6 Main supply circuits 

7.6.1 Double-pole circuit breakers shall be installed 
in conductors to the main power supply circuits. 

7.6.2 Overcurrent protection shall be provided for 
isolation and polarization transformers, including a 
bank of two or three Single-Phase transformers oper- 
ating as a unit. Esch transformer shall be protected 
by an individual overcurrent device on the Primat-y 
side, rated at not more than 125 % of the rated pri- 
mary current of the transformer. 

7.7 Branch circuits 

7.7.1 The live conductor of each branch circuit in a 
polarized System shall be provided with overcurrent 
protection, i.e. fuse or circuit breaker, at the Point of 
connection to the main Panel board bus. 

7.7.2 Live and neutral conductors of each branch 
circuit in unpolarized Systems shall be provided with 
overcurrent protection by double-pole circuit breakers 
at the Point of connection to the main Panel board 
bus. 

8 Ground fault protection/Earth leakage 
protection 

8.1 GFCI and RCD breakers shall be of the trip-free 
tY Pe. 

8.2 The main supply circuit shall be equipped with 
a double pole GFCI(RCD) breaker having a maximum 
nominal trip sensitivity of 30 mA and 100 ms maxi- 
mum trip time. 

8.3 The GFCI (RCD) device shall have an internal 
circuit for manual testing of the trip function. 

4 
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0 ISO ISO 13297:1995(E) 

8.4 GFCI(RCD) double-pole receptacle devices may 
be installed as part of a convenience outlet instal- 
lation, either in Single-outlet applications or in multiple 
“feed through” installations. 

9 Appliances and equipment 

9.1 Appliances and fixed a.c. electrical equipment 
installed on a traft shall have exposed electrically 
conductive non-current carrying surfaces connected 
to the protective conductor, unless the appliance is 
of double-insulated construction. 

9.2 Integral overcurrent protection may be provided. 

10 System wiring 

10.1 Conductors shall have a minimum rating of 
300/500 V. Flexible Cords shall have a minimum rating 
of 300/300 v. 

10.2 Conductors and flexible Cords shall be multi- 
Strand topper, and of sizes no smaller than those de- 
termined by reference to tableA.1. 

NOTE 4 A conductor used for equipment grounding is 
not considered to be a current-carrying conductor in this 
context. 

10.3 The insulation temperature rating of conduc- 
tors and flexible Cords outside engine spaces shall be 
at least 60 “C. 

IO.4 Conductors shall be at least 1 mm* area. 

An exception may be made for conductors of mini- 
mum 0,75 mm* area which may be used as internal 
wiring in Panel boards. 

10.5 Conductor insulation temperature rating in en- 
gine spaces shall be oil-resistant at 70 “C minimum, 
or protected by insulating conduit or sleeving, and 
shall be derated in allowable current-carrying capacity 
in accordance with annex A. 

10.6 The protective conductor shall have the same 
or greater Cross-sectional area as the live conductor 
in the supply circuit. 

11 Installation 

“11.1 Conductor connections shall be in locations 
protected from the weather or in IEC 529-IP 55 
enclosures as a minimum. Connections above deck 

exposed to intermittent immersion shall be in 
IEC 529-IP 56 enclosures as a minimum. 

11.2 Conductors shall be supported throughout 
their length in conduits, cable trunks or trays, or by 
individual supports at maximum intervals of 450 mm, 
with the first support not more than 1 m from the 
terminal. 

11.3 If a.c. and d.c. conductors or multiconductors 
are run together in trunking, conduit or trays, the a.c. 
conductors shall be sheathed or bundled separately 
from the d.c. conductors or shall be adequately 
screened and kept a minimum of 100 mm from the 
d.c. conductors. 

11.4 Current-carrying conductors shall be routed 
above foreseeable levels of bilgewater and other 
areas where water may accumulate. 

If conductors must be routed in the bilge area, the 
wiring and connections shall be in IEC 529-IP 67 en- 
closures, such as a continuous conduit, as a mini- 
mum. 

11.5 Metals used for terminal studs, nuts and 
washers shall be corrosion-resistant and galvanically 
compatible with the conductor and terminal. Alu- 
minium and unplated steel shall not be used for studs, 
nuts or washers in electrical circuits. 

11.6 All conductors shall have suitable terminals in- 
stalled, i.e. no bare wires to stud connections unless 
end Strands are made rigid by soldering over the 
length of their contact with the terminal post con- 
nection. Soldered connections shall not be used for 
connecting or terminating any conductor of nominal 
Cross-sectional area greater than 2,5 mm*. 

11.7 The terminal screw or nut shall not bear di- 
rectly on the conductor wire Strands unless the 
Strands have been fused together and made rigid by 
soldering and formed into a loop or hook to meet the 
retention requirements of 11 .13 and 11 .14. 

11.8 Terminals shall be of the ring or captive spade 
type not dependent on screw or nut tightness alone 
for retention on the screw or stud. 

An exception is that friction-type connectors may be 
used in circuits not exceeding 20 A if the connection 
does not separate when subjected to a forte of 
20 N. 

11.9 Twist-On connectors (wire nuts) shall not be 
used. 
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11.10 Exposed shanks of terminals shall be pro- 
tected against accidental shorting by insulating 
barriers or sleeves, except those in the protective 
conductor System. 

11.11 Conductors shall be routed away from ex- 
haust pipes and other heat sources which tan dam- 
age the insulation. The minimum clearance is 50 mm 
from water-cooled exhaust components and 250 mm 
from dry exhaust components, unless an equivalent 
thermal barrier is provided. 

11.12 Conductors which may be exposed to physi- 
cal darnage shall be protected by sheaths, conduits 
or other equivalent means. Conductors passing 
through bulkheads or structural members shall be 
protected against insulation darnage by chafing. 

11.13 Esch conductor-to-connector and conductor- 
to-terminal connection shall be capable of withstand- 
ing a tensile forte equal to at least the value shown 
in table 1 for the smaller conductor in the connection 
for 1 min, without separating. 

11.14 Solderless crimp-on terminals and connectors 
shall be attached with the type of crimping tool de- 
signed for the termination used and producing a con- 
nection meeting the requirements of 11 .13. 

11.15 No more than four conductors shall be se- 
cured to one terminal stud. 

12 Panel boards 

12.1 An a.c. System Panel board with a lamp indi- 
cating the System on/off function shall be installed. 

12.2 A System Voltmeter shall be installed on the 
Panel board if the System is designed to supply motor 
circuits or if an onboard generator is installed. 

12.3 Panel boards shall be permanently marked 
with the System voltage. 

EXAMPLE 

230 V a.c. or 230 V, 50 Hz 

12.4 The front side of Panel boards shall be readily 
accessible. 

12.5 Connections and components on Panel boards 
shall be in locations protected from the weather or 
shall be in IEC 529-IP 55 enclosures as a minimum. 

12.6 Craft equipped with both d.c. and a.c. electrical 
Systems shall have their distribution from either sep- 
arate Panel boards or from a common one with a 
partition or other positive means provided clearly to 
separate the a.c. and dc. sections from each other, 
and be clearly identified. Wiring diagrams to identify 
circuits, components and conductors shall be included 
with the traft. 

13 Receptacles/sockets 

13.1 Receptacles/sockets and matthing plugs used 
on a.c. Systems shall not be interchangeable with 
those used in the d.c. System on the traft. 

13.2 Receptacles/sockets installed in locations sub- 
ject to rain, Spray or splash shall be able to be en- 
closed in IEC 529-IP 55 enclosures as a minimum, 
when not in use. Receptacles mated with the appro- 
priate plug shall also remain sealed to the referred 
Standard. 

13.3 Receptacles/sockets installed in areas subject 
to flooding or momentary submersion shall be in 
IEC 529-IP 56 enclosures as a minimum, also meeting 
these requirements when in use with electrical plugs. 

13.4 Receptacles/sockets shall be of the earthing 
type with a terminal provided for the protective con- 
ductor. 

Conductor size 

mm* 

0,75 
% 

lt5 
2,5 
4 

Table 1 - Tensile values for connectors 

Tensile forte Conductor size Tensile forte Conductor size Tensile forte 

N mm* N mm* N 

40 6 200 50 400 
60 10 220 70 440 
130 16 260 95 550 
150 25 310 120 660 
170 35 350 150 770 

6 
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13.5 Terminals of receptacles/sockets in polarized 
Systems shall have live and neutral connections 
clearly identified. The live and neutral conductors shall 
be attached to the respective terminals so identified. 

13.6 Receptacles/sockets provided for the galley 
area shall be located so that appliance Cords may be 
plugged in without crossing above a galley Stove or 
sink or across a traffit area. 

13.7 Receptacles/sockets shall have a voltage rating 
in accordance with the voltage supplied by the power 
sources. 

14 Power Source Options 

14.1 Power for the a.c. System shall be supplied 
one of the following means: 

bY 

a) Single shore-power cable, power inlet, wiring and 
components with a capacity to supply the re- 
quired design System load; 

b) multiple shore-power cables, power inlets, wiring 
and components with a capacity to supply the re- 
quired design System load; 

c) inverter supplying a.c. power from the traft d.c. 
System; 

d) on-board a.c. generatot-(s) supplying the required 
System load; 

e) combination of shore-power cable(s) and on-board 
generator used simultaneously if the traft cir- 
cuitry is arranged such that the load connected to 
each Source is isolated from the other in accord- 
ante with 4.6. 

14.2 Shore-power cable(s) plus on-board gener- 
ator(s) capacity shall be at least as large as the re- 
quired System load. 

14.3 A.c. generators when installed, shall be con- 
nected to the electrical distribution System as required 
in 4.6. 

14.4 The power feeder conductor from the a.c. 
generator shall be sized at least to accommodate the 
generator maximum rated output and shall be pro- 
tected at the generator with over-current protection 
devices in accordance with 9.2. The rating of the 
overcurrent protection devices shall not exceed 
120 % of the generator rated output. 

An exception may be made for self-limiting generators 
whose maximum overload current does not exceed 
120 % of its rated current output: these do not require 
additional external over-current protection. 
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Annex A 
(normative) 

Conductor requirements 

Table A.l gives allowable continuous current ratings, 
in amperes, at different temperature ratings and the 
minimum number of Strands for conductors. These 
values have been determined for 30 “C ambient tem- 
perature and apply to Single conductors and stranding 
when no more than three conductors are bundled. 

Temperature rating of Multiply maximum current 
conductor insulation: from table A.1 by: 

70 “C 0,75 
85 “C to 90 “C 0,82 

105 “C 0,86 
125 “C 0,89 
200 “C 1 

For conductors in engine rooms (60 “C ambient) or 
when more than three conductors are bundled to- 
gether, the maximum current rating in tableA.l shall 
be derated by the factors below: 

Number of conduc- Multiply maximum current 
tors bundled: from table A. 1 by: 

4 to 6 07 I 
7 to 24 06 l 

25 or more 05 I 

NOTE 5 Derating reductions for temperature and bund- 
ling are cumulative. 

Table A.1 - Conductor requirements 

1) Conductors with at least type 1 stranding shall be used for general traft wiring. Conductors with type 2 stranding shall be used for any 
wiring where frequent flexing is involved in use. 
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