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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 documents 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).

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. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

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 8, Ships and marine technology.

A list of all parts in the ISO 23314 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

A ballast water management system (BWMS) using the electrolytic method applies a combination 
of filtration (if applicable), electrolysis and a neutralization process to treat ballast water to meet 
Regulation D-2 of the International Maritime Organization (IMO) BWM Convention[19], or the ballast 
water discharge standard (BWDS) requirements of port state administrations, e.g. the U.S. Coast Guard 
(USCG)[31].

At the uptake of ballast water, the BWMS utilizes filtration (if applicable) and injection of active 
substances (e.g. sodium hypochlorite) generated by an electrolysis process. The active substance can 
be generated within the full flow of the ballast pipe (full stream) or generated from a smaller side 
stream (either extracted from the ballast pipe or sourced from a brine tank) and then mixed with the 
full ballast flow. The active substance in the ballast pipe is measured as total residual oxidants (TRO) 
and the BWMS regulates the TRO level to ensure ballast water is treated to the threshold level. During 
discharge, the residual TRO is monitored and neutralized prior to discharge overboard to ensure 
that the amount of residual active substance entering the receiving environment is acceptable. The 
treatment process is shown in Figure 1.

Key
or treatment flow

feedback signal

Figure 1 — Overview of BWMS using the electrolytic method
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Ships and marine technology — Ballast water management 
systems (BWMS) —

Part 2: 
Risk assessment and risk reduction of BWMS using 
electrolytic methods

1 Scope

This document provides requirements and recommendations for designers of BWMS using electrolytic 
methods to document the risk assessment and risk reduction process over the lifecycle of the 
equipment, and to support its approval for use on ships by administrations and classification societies. 
Specifically, this document provides basic terminology, principles and a methodology to identify 
and subsequently minimize the risk of hazards in the design of BWMS using electrolytic methods. It 
specifies the procedures for risk assessment and risk reduction following the guidance in ISO 12100. 
Risks considered include: human health and safety; marine environment related to conditions on 
board; and ship installation, operation, maintenance and structural integrity.

This document does not address the methodology for the risk assessment of corrosion effects, toxicity 
and ecotoxicity of active substances, relevant chemicals and/or other chemicals generated or used 
by BWMS using electrolytic methods, which is evaluated by the IMO GESAMP-Ballast Water Working 
Group as prescribed in the document IMO GESAMP, Methodology for the Evaluation of Ballast Water 
Management Systems using Active Substances[26].

This document does not address risks associated with the end of life disposition of the BWMS.

2 Normative references

The following documents are referred to in 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.

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk reduction

3	 Terms	and	definitions

For the purposes of this document, the terms and definitions given in ISO 12100 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https:// www .iso .org/ obp

— IEC Electropedia: available at https:// www .electropedia .org/ 

3.1
active substance
substance or organism, including a virus or fungus, that has a general or specific action on or against 
harmful organisms and pathogens

Note 1 to entry: For BWMS (3.3) using electrolytic methods (3.8), it means reaction products that are generated by 
the electrolytic method for the ballast water treatment.

[SOURCE: IMO G9]
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