DRAFT INTERNATIONAL STANDARD
ISO/DIS 16315.3

ISO/TC 188 Secretariat: SIS
Voting begins on: Voting terminates on:
2014-08-14 2014-10-14

Small craft — Electric propulsion system

Petits navires — Systéme de propulsion électrique

ICS: 47.080

ISO/CEN PARALLEL PROCESSING

This draft has been developed within the International Organization for
Standardization (ISO), and processed under the ISO lead mode of collaboration
as defined in the Vienna Agreement.

This draft is hereby submitted to the ISO member bodies and to the CEN member
bodies for a parallel five month enquiry.

Should this draft be accepted, a final draft, established on the basis of comments
received, will be submitted to a parallel two-month approval vote in ISO and
THIS DOCUMENT 1S A DRAFT CIRCULATED formal vote in CEN.

FOR COMMENT AND APPROVAL. IT IS
THEREFORE SUBJECT TO CHANGE AND MAY
NOT BE REFERRED TO AS AN INTERNATIONAL

STANDARD UNTIL PUBLISHED AS SUCH. To expedite distribution, this document is circulated as received from the
IN ADDITION TO THEIR EVALUATION AS committee secretariat. ISO Central Secretariat work of editing and text

BEING ~ ACCEPTABLE _FOR  INDUSTRIAL, composition will be undertaken at publication stage.
TECHNOLOGICAL, ~ COMMERCIAL  AND

USER PURPOSES, DRAFT INTERNATIONAL
STANDARDS MAY ON OCCASION HAVE TO
BE CONSIDERED IN THE LIGHT OF THEIR
POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN — Reference number

NATIONAL REGULATIONS. — ISO/DIS 1631532014(]3)
RECIPIENTS OF THIS DRAFT ARE INVITED = \—
TO SUBMIT, WITH THEIR COMMENTS, _EIso
NOTIFICATION OF ANY RELEVANT PATENT =

RIGHTS OF WHICH THEY ARE AWARE AND TO = —
PROVIDE SUPPORTING DOCUMENTATION. = © IS0 2014

Tl


IN����S�
������W��Y�B?�Y�]�����x�D�CO�����=�����������lf��zU��R\�,|����I�L��J��l��v��x��Y��p��̅��

ISO/DIS 16315.3:2014(E)

Copyright notice

This ISO document is a Draft International Standard and is copyright-protected by ISO. Except as
permitted under the applicable laws of the user’s country, neither this ISO draft nor any extract
from it may be reproduced, stored in a retrieval system or transmitted in any form or by any means,
electronic, photocopying, recording or otherwise, without prior written permission being secured.

Requests for permission to reproduce should be addressed to either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11

Fax +4122 74909 47

E-mail copyright@iso.org

Web www.iso.org

Reproduction may be subject to royalty payments or a licensing agreement.

Violators may be prosecuted.

© ISO 2014 - All rights reserved



���IB��y´QX��A��l3	-Nb����{����,l�t�����'�"�I��W3�_S`���ă����4w�Qp���l���Mv�'�u0�X�X�N�Dű��"����

ISO/DIS 16315.3

Contents Page
o] =TT o] o TP T SO P PP PPPPPPPRN iv
a8 geTo [UY o3 1T o] o H PSP PP PURPP PP %
1 ST odo] o= 1
2 NOIMALIVE TEIBIENCES ...ttt e e e e e sa b e e e e sh et e e e ah b et e e e abbe e e e e abbeeeeaanreeeeaae 1
3 Terms and AefiNITIONS ...oiiiiie e e et nene e nn e e 2
4 LT LT = PO P PRSP 3
5 DTSy o1 F= N VAR= U Lo I Lo 4T o= 1 oY o OSSR 4
6 (= o 11 1T o = U o IRV Z= U a1 g Yo SRR 5
7 Electromagnetic compatibDility (EMC) .....ouiiiiiiiiiiiiiiiieee st s s e e e e s st e e e e e e e s snnrnneeeeeesannnnes 5
8 Grounding/earthing SYStem ProteCLION .....uviv e it e e s e e e e e e e e e e e s eeeeeeeenanes 6
9 Battery switches and diSCONNECIONS .......oiiiiideTuuiiiiiieeee ey e B e 7
10 Safety isolation Of DAtEries ... i E e et 7
11 Over current ProteCtion ......ooeeeeeee S o e Al e 7
12 Battery monitoring and installation 7. .ot iie e 8 e 8
13 Electrical INStallation ............cimr 80 e ettt ettt e et e et e e e et e e e s b e e e e nnreeaeaae 8
Annex A (normative) Information @and inStructions to beincluded with owner's manual ........................ 10
Annex B (normative) Installation doCUMENTALION" . i ureieire e i e ietiiie e e e e e s sse e e e e e s s s e e e e e s s snrnreereeeeseannes 11
7T o] Lo Yo =T o1 Y/ RS 12

© ISO 2014 — All rights reserved iii


��M#�T�� &be%E0kЏ=�E
�W��)y�1x�V����R?~�^�wN�?���K�:�F�$
9O��a$?��������
��R��h�y�����D����w����{�

ISO/DIS 16315.3

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 1SO
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 electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. 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.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 16135 was prepared by Technical Committee ISO/TC 188; Small craft together with CEN/BT/WG 69, Small
craft and IEC/TC 18, Electrical installations of ships and of mobile<and fixed offshore units.

iv © 1SO 2014 — All rights reserved
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Introduction

Electrical propulsion systems are becoming more common recreational craft and other small vessels. System
voltages over 50 VDC and 250 VAC single phase and 500 V AC three-phase may have increased levels of
electrical risk. It is important to protect persons from exposure to these hazards.

ISO 10133, ISO 13297 and IEC 60092-507 are limited to recommendation for the design, construction,
installation, etc of direct current systems that operate at a voltage of 50V or less and single phase alternating
current electrical systems operating at frequencies of 50 Hz or 60 Hz and less than 250 V respectivly.
Emerging technologies for system voltages and frequencies greater than those allowed by the current small
craft standards are increasing in use, especially for electrical propulsion systems.

This standard is a compilation of the key safety requirements of commonly used national and international
standards related to voltages and frequencies in excess of those covered by ISO 10133 and ISO 13297, as
well as recommendations for the design, construction, and installation of electrical systems and components
used in higher voltage electric propulsion systems.

It should be noted that IEC 60092-507 Electrical installatioryin ships — Part 507, exists for small vessels up to
50 m/500 GT including three-phase alternating current'systems not exceeding 500 VAC and their directly
associated single phase components not exceeding:250 VAC at 50 Hzor 60 Hz, and DC systems and sub-
systems not exceeding 50V nominal.

© 1SO 2014 — All rights reserved \
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DRAFT INTERNATIONAL STANDARD ISO/DIS 16315.3

Small craft — Electric propulsion system

1 Scope

This International Standard, together with ISO 10133 and ISO 13297, addresses the design and installation of
AC and DC electrical systems used for the purpose of electrical propulsion and/or electrical hybrid (system
with both a rechargeable battery and a fuelled power source) propulsion. These systems may operate at more
than 500 V AC three-phase/250 V AC single phase, but less than 1000 V AC, and direct current (DC) systems
operating at more than 50 V DC nominal but less than 1000 V DC. Electrical propulsion system includes
mainly battery banks, motors, motor-generators, power converters and associated controls. This document
applies to craft up to 24 m length of the hull.

Electromagnetic compatibility and environmental testing requirements for the system and components
covered in this standard can be found in ISO 25197.

Requirements for electrical/electronic control system forsteering, shift and.throttle can be found in ISO 25197.
For craft operating with 50 V DC or less ISO 10133;applies:
For craft operating with single-phase 250 V AC or less' ISO 13297 applies.

It also lists in Annex A additional information’o be:ihcluded:in the owner's manual as well as Annex B
additional information to be provided to the installer.

NOTE Future editions may cover other forms ‘energy, storage including fuel cells, and associated fuels and other
forms of energy storage.

2 Normative references

The following referenced documents”are’ indispensable for the application of this document. For dated
references, only the edition citedvapplies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

IEC 60092-352, Electrical Installation in ships — Part 352: Choice and installation of electrical cables

IEC 60092-507, Electrical Installations in Ships — Part 507: Small Vessel

ISO 4589-3, Plastics — Determination of burning behaviour by oxygen index — Part 3: Elevated-temperature
test

ISO 7010:2011, Graphical symbols — Safety colors and safety signs — Registered safety signs

ISO 8846, Small craft — Electrical devices — Protection against ignition of surrounding flammable gases
ISO 10133, Small craft — Electrical systems — Extra-low-voltage d.c. installations

ISO 10240, Small craft — Owner’s manual

ISO 13297, Small craft — Electrical systems — Alternating current installations

ISO 25197:2012, Small craft — Electrical/electronic control system for steering, shift and throttle

© I1SO 2014 — All rights reserved 1
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ISO 9094 ", Small craft — Fire protection

3 Terms and definitions
For the purpose of this document the following terms and definitions apply.

3.1

battery pack

mechanical assembly comprising battery cells and retaining frames or trays and possibly components for
battery management

3.2

circuit-breaker

mechanical switching device capable of making, carrying and breaking currents under normal circuit
conditions, and also making, carrying for a specified time and breaking currents under specified abnormal
conditions such as those of a short circuit

3.3

disconnector

mechanical switching device which, in the open position, complies with the requirements specified for the
isolating function

3.4

earthed

grounded (US)

connected to the general mass of the hull of the_craft “in-'such a manner as will ensure at all times an
immediate discharge of electrical energy without danger

3.5
final circuit '
that portion of a wiring system extending beyond-the final gvercurrent protection device for that circuit

3.6

fuse

device that by the fusing of one or more of its specifically designed and proportioned components, opens the
circuit in which it is inserted by breaking the current when this exceeds a given value for a sufficient time

Note 1 to entry: The fuse comprises all the parts that form the complete device

3.7

switch (mechanical)

mechanical switching device capable of making, carrying and breaking currents under normal circuit
conditions which may include specified operating overload conditions and also carrying for a specified time
currents under specified abnormal circuit conditions such as those of short circuit

Note 1 to entry: A switch may be capable of making but not breaking short-circuit currents.

3.8

panel board

switchboard

assembly of devices, such as circuit breakers, fuses, switches, instruments and indicators, for the purpose of
controlling and/or distributing electrical power

Note 1 to entry: Examples of devices include circuit breakers, fuses, switches, instruments and indicators

1) Under preparation

2 © ISO 2014 — All rights reserved
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4 General

4.1 Electric propulsion circuits shall not interact with other circuits in such a way that either would fail to
operate as intended.

4.2 The electric propulsion system can include several sub-systems and components including but not
limited to:

— battery
— battery management systems
— (generators;
— AC/DC, DC/DC, DC/AC, AC/AC converters;
— electric propulsion motors;
— propulsion panel board;
— motor control centres;
— transformers;
— cables and cabling;
— isolators, switches, disconnectors, fuses and breakers.
Each of these components shall be ‘constrticted to:the«relevant ISO/IEC standard that applies.
4.3 Distribution systems shall for:
a) DC be either:
1) afully insulated two wire DC.system (IT) or;
2) atwo-wire DC system with negative earthed/bonded (TN-S, TN-C, TN-C-S, TT);
b) AC be either, or a combination of:
1) single-phase systems or final circuits with:
i) single-phase two-wire insulated;
i) single-phase two-wire with neutral earthed;
iii) single-phase two-wire with mid-point earthed for lighting and socket-outlets;
iv) single-phase three-wire with mid-point earthed, but without hull return;
2) three-phase systems with:
i) three-phase three-wire insulated three-phase (IT);
ii) four-wire with neutral earthed (TN-C type) but without hull return;

i) five-wire with neutral earthed (TN-S) but without hull return.
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