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National foreword

This British Standard is the UK implementation of ISO 23316-4:2023.

The UK participation in its preparation was entrusted to Technical
Committee AGE/6, Agricultural tractors and forestry machinery.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2023
Published by BSI Standards Limited 2023

ISBN 978 0 539 12166 7
ICS 65.060.10

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 September 2023.

Amendments/corrigenda issued since publication

Date Text affected

Documents

Document Sharing Hub

Full document details: BS ISO 23316-4:2023


http://www.avadocuments.com/doc/bs-iso-23316-4-2023
http://www.avadocuments.com/doc/bs-iso-23316-4-2023

Full document details: BS ISO 23316-4:2023

INTERNATIONAL ISO
STANDARD 23316-4

First edition
2023-08

Tractors and machinery for
agriculture and forestry — Electrical
high-power interface 700 VDC / 480V
AC —

Part 4:
AC operation mode

Reference number
1SO 23316-4:2023(E)

Documents

Document Sharing Hub
© IS0 2023



http://www.avadocuments.com/doc/bs-iso-23316-4-2023
http://www.avadocuments.com/doc/bs-iso-23316-4-2023

IS0 23316-4:2023(E)

COPYRIGHT PROTECTED DOCUMENT

© 1502023

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland DOC ume ntS
.. Document Sharing Hub
11 © IS0 2023 - All rights reserved

Full document details: BS ISO 23316-4:2023


https://www.iso.org
http://www.avadocuments.com/doc/bs-iso-23316-4-2023
http://www.avadocuments.com/doc/bs-iso-23316-4-2023

1SO 23316-4:2023(E)

Contents Page
FFOT@WOTM.........cccocveveveesesee st iv
IIMEIOMUICTION ...t v
1 SCOPI@ ... 1
2 NOIIMATIVE FEFEI@IICES ... 1
3 Terms and defiMITIONS ... 2
4 AC System overview...................
4.1 Basic AC system topology.
4.2 Load configurations............. ..
4.3 Consumer system configuration
4.3.1 Operation with single CONSUMET SYSTEIM ...
4.3.2 Operation with multiple consumer systems..
44 CONETOL TNOAES ..ot
4.4.1 Closed-loop control modes
4.4.2 Open-loop control modes.........ccc...
4.5  ACvoltage and current..............
4.5.1 ACvoltage...
4.5.2 ACcurrent...
4.6 Cable length.......ccccccc....
4.7 BaSiC CONEIOI TNOAES ..ot
7.1 GEIETAL oot
4.7.2  Closed-loop control modes...................
4.7.3  Open-loop control modes........cccocccc....
4.8 InterlocK.....cc.

4.8.1 General
4.8.2 Interlock function — Closed loop AC modes...

4.8.3 Interlock function — Open 100p AC MOAES...........cooiroiriiisiisssesessess e
4.8.4 Interlock function — DC supply with AC HPI ... 17
5 ERREICAT ...
5.1 Background ...
5.2 Physical layer-.......
5.3 Initialization data....

54  Cyclic control feedback data

BIDLIOGIAPIY ... 19
Documents
Document Sharin%Hub
© IS0 2023 - All rights reserved 1

Full document details: BS ISO 23316-4:2023


http://www.avadocuments.com/doc/bs-iso-23316-4-2023
http://www.avadocuments.com/doc/bs-iso-23316-4-2023

IS0 23316-4:2023(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. 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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO document should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may involve the use
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had received notice of
(a) patent(s) which may be required to implement this document. However, implementers are cautioned
that this may not represent the latest information, which may be obtained from the patent database
available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent
rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agriculture
and forestry, Subcommittee SC 19, Agricultural electronics.

This document is intended to be used in conjunction with ISO 23316-1, ISO 23316-2, ISO 23316-3,
ISO 23316-5, ISO/FDIS 23316-6:— and ISO 23316-7.

Alist of all parts in the ISO 23316 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The purpose of the ISO 23316 series is to provide design and application standards covering
implementation of electrical high-power interface with a nominal voltage of 700 V DC/480 V AC for
agricultural and forestry machinery. The ISO 23316 series specifies the physical and logical interface
requirements that provide interoperability and cross compatibility for systems and equipment.

In order to state compliance to the ISO 23316 series, all applicable requirements from ISO 23316-1 to
[SO 23316-7 shall be met.

It is permitted for partial systems or components to be compliant to the ISO 23316 series by applying
all applicable requirements e.g. for the plug, receptacle or inverters, on a tractor or implement.

NOTE For example, if a DC-mode only HPI is provided, it is not necessary to comply with this document
describing AC-mode, as it is not applicable. If an AC-mode only HPI is provided, it is not necessary to comply with
ISO 23316-5 describing DC-mode, as it is not applicable.

The following are not within the scope of the ISO 23316 series:

— service, maintenance, and related diagnostics;

— functional safety;

— control strategies for high-power supplies and loads;

— application-specific strategies and operational modes;

— component design;

— energy storage systems, e. g. supercapacitors or batteries;

— multiple electrical power supplies to a common DC-link.
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INTERNATIONAL STANDARD 1SO 23316-4:2023(E)

Tractors and machinery for agriculture and forestry —
Electrical high-power interface 700 VDC / 480 V AC —

Part 4:
AC operation mode

1 Scope

This document specifies required measures applicable to the HPI AC Interface between a supply system
(typically located on an agricultural tractor) and detachable electrical consumer system (typically
located on an agricultural implement).

This document covers the following:
— HPI system topologies;
— interface relevant characteristics of the HPI providing AC or combined AC and DC;

— interface relevant characteristics of the HPI AC load (for relevant characteristics of a DC load, see
[SO 23316-5);

— logical, operational and electrical characteristics of the HPI:
— operating mode aspects, and
— communication parameters
NOTE This document contains simplified electrical diagrams showing specific aspects of the required
functionality.
2 Normative references

The following documents refer to the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

[SO 23316-1:2022, Tractors and machinery for agriculture and forestry — Electrical high-power interface
700V DC /480 V AC — Part 1: General

ISO 23316-2:2023, Tractors and machinery for agriculture and forestry — Electrical high-power
interface 700VDC / 480-VAC — Part 2: Physical interface

ISO 23316-5:2023, Tractors and machinery for agriculture and forestry — Electrical high-power
interface 700VDC / 480-VAC — Part 5: DC operation mode

ISO//FDIS 23316-6:—1), Tractors and machinery for agriculture and forestry — Electrical high-power
interface 700VDC / 480-VAC — Part 6: Communication signals

IEEE 802.3-2018, Physical Coding Sublayer (PCS), Physical Medium Attachment (PMA) sublayer and
baseband medium, type 100BASE-T1 (100 Mb/s Ethernet full duplex local area network over a single
balanced twisted pair)

1) Under preparation: Stage at the date of publication: ISO/FDIS 23316-6:2023. Documents
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