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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 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 not 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 127, Earth-moving machinery.

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

This document covers electrification activity in earth-moving machinery (EMM) as defined in ISO 6165, that 
involves replacing or augmenting the internal combustion engine (ICE) powering earthmoving equipment 
with a battery (or batteries) and electrical components, e.g. traction motors, electric actuators, electric 
pumps, and how those activities impact standards that support the EMM industry.

Many EMM standards are written with the assumption that machines have an ICE (e.g. diesel engine) on 
board. Many of these standards can also be used for machines powered by an electric machine battery. 
However, some need to be revised to account for machines where the ICE is no longer present. Additionally, 
new standards can be required to address the unique aspects specific to battery-powered machines.

State of the art battery technology is limited in energy density when compared to ICEs and fuel cells (FCs) 
that rely on fuels and hydrogen respectively. This limitation is acknowledged in the field, and it is accepted 
that hybrid machines will be a common solution to this problem for the foreseeable future. This document 
does not focus on the complexities that FCs and ICEs bring to the design of battery electric machines 
because it adds little to the general knowledge base and the topic of how batteries and battery technology 
are integrated into earth-moving machinery. Hybrid systems are envisioned by this document but the 
discussions within this document are limited to the usable electrical energy and RESS aspects of hybrid 
electric machines.
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