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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
SUBSEA EQUIPMENT –  

 
Part 1: Power connectors, penetrators and jumper assemblies  

with rated voltage from 3 kV (Umax = 3,6 kV) to 30 kV (Umax = 36 kV) 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation.  

IEEE Standards documents are developed within IEEE Societies and Standards Coordinating Committees of the 
IEEE Standards Association (IEEE-SA) Standards Board. IEEE develops its standards through a consensus 
development process, approved by the American National Standards Institute, which brings together volunteers 
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members 
of IEEE and serve without compensation. While IEEE administers the process and establishes rules to promote 
fairness in the consensus development process, IEEE does not independently evaluate, test, or verify the 
accuracy of any of the information contained in its standards. Use of IEEE Standards documents is wholly 
voluntary. IEEE documents are made available for use subject to important notices and legal disclaimers (see 
http://standards.ieee.org/IPR/disclaimers.html for more information). 

IEC collaborates closely with IEEE in accordance with conditions determined by agreement between the two 
organizations. This Dual Logo International Standard was jointly developed by the IEC and IEEE under the terms 
of that agreement.  

2) The formal decisions of IEC on technical matters express, as nearly as possible, an international consensus of 
opinion on the relevant subjects since each technical committee has representation from all interested IEC 
National Committees. The formal decisions of IEEE on technical matters, once consensus within IEEE Societies 
and Standards Coordinating Committees has been reached, is determined by a balanced ballot of materially 
interested parties who indicate interest in reviewing the proposed standard. Final approval of the IEEE standards 
document is given by the IEEE Standards Association (IEEE-SA) Standards Board. 

3) IEC/IEEE Publications have the form of recommendations for international use and are accepted by IEC National 
Committees/IEEE Societies in that sense. While all reasonable efforts are made to ensure that the technical 
content of IEC/IEEE Publications is accurate, IEC or IEEE cannot be held responsible for the way in which they 
are used or for any misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
(including IEC/IEEE Publications) transparently to the maximum extent possible in their national and regional 
publications. Any divergence between any IEC/IEEE Publication and the corresponding national or regional 
publication shall be clearly indicated in the latter. 

5) IEC and IEEE do not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC and IEEE are not responsible 
for any services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or IEEE or their directors, employees, servants or agents including individual 
experts and members of technical committees and IEC National Committees, or volunteers of IEEE Societies and 
the Standards Coordinating Committees of the IEEE Standards Association (IEEE-SA) Standards Board, for any 
personal injury, property damage or other damage of any nature whatsoever, whether direct or indirect, or for 
costs (including legal fees) and expenses arising out of the publication, use of, or reliance upon, this IEC/IEEE 
Publication or any other IEC or IEEE Publications.  

8) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that implementation of this IEC/IEEE Publication may require use of material 
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or 
validity of any patent rights in connection therewith. IEC or IEEE shall not be held responsible for identifying 
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity or 
scope of Patent Claims or determining whether any licensing terms or conditions provided in connection with 
submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable or non-discriminatory. 
Users of this standard are expressly advised that determination of the validity of any patent rights, and the risk 
of infringement of such rights, is entirely their own responsibility. 
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International Standard IEC/IEEE 61886-1 has been prepared by IEC technical committee 18: 
Electrical installations of ships and of mobile and fixed offshore units, in cooperation with the 
Subsea Electrical Applications Working Group of the IEEE Petrochemical and Chemical 
Industry Committee (PCIC), under the IEC/IEEE Dual Logo Agreement. 

This publication is published as an IEC/IEEE dual logo standard. 

The text of this standard is based on the following IEC documents: 

FDIS Report on voting 

18/1710/FDIS 18/1716/RVD 

 
Full information on the voting for the approval of this document can be found in the report on 
voting indicated in the above table. 

International standards are drafted in accordance with the rules given in the  
ISO/IEC Directives, Part 2. 

A list of all parts in the IEC/IEEE 61886 series, published under the general title Subsea 
equipment, can be found on the IEC website. 

The IEC Technical Committee and IEEE Technical Committee have decided that the contents 
of this document will remain unchanged until the stability date indicated on the IEC website 
under "http://webstore.iec.ch" in the data related to the specific document. At this date, the 
document will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer. 
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INTRODUCTION 

Within the oil and gas industry there is an increasing use of electrical power equipment on the 
seabed. Subsea processing activities like compression and pumping require increasingly higher 
amount of electrical power. Power generation, whether onshore or offshore, requires 
development of equipment both for subsea transmission and distribution. 

Current standards for topside equipment do not include requirements related to equipment 
installed below the sea surface. Project and client specific specifications are used for both 
design and testing. The fact that equipment is qualified on a project basis, rather than to 
common standards, has several drawbacks: 

• similar equipment is qualified to different type and routine test specifications; 

• equipment has to be re-qualified for new projects that have slightly different requirements, 
for instance increased water depth; 

• project specific ratings leading to higher number of equipment versions than strictly 
required. 

All these issues lead to increased costs and schedule (for type testing), and also increased risk 
for failure (several type test programs are performed on a high number of various designs). By 
standardizing tests and implement continuous improvement on fewer products, this risk will be 
reduced in the long term. 

The SEPS JIP (Subsea Electrical Power Standardization Joint Industry Project) was established 
in 2010 by seven oil and gas companies, with the aim to develop common operator standards 
for subsea electrical power equipment and systems and support further development of these 
into internationally recognized standards. This document is developed upon base material by 
SEPS. The aim for the SEPS JIP is to contribute to the development of IEC/IEEE dual logo 
standards; hence both IEC and relevant ANSI/IEEE standards are referenced where applicable. 
Relevant equipment manufacturers have contributed with review and comments to the 
document. 

The lack of accessibility (for repair or replacement) defines strict requirements to reliability, 
beyond what is normally seen in topside applications. 

As subsea equipment in many cases is interconnected to topside equipment, specifications for 
subsea equipment are considered to be within the scope of IEC TC 18 – Electrical installations 
of ships and of mobile and fixed offshore units. 
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SUBSEA EQUIPMENT –  
 

Part 1: Power connectors, penetrators and jumper assemblies  
with rated voltage from 3 kV (Umax = 3,6 kV) to 30 kV (Umax = 36 kV) 

 
 
 

1 Scope 

This document is applicable to single and three-phase wet-mateable and dry-mateable AC 
connectors, penetrators and jumper assemblies with rated voltages from 3 kV (Umax = 3,6 kV) 
to 30 kV (Umax = 36 kV). This document relates to the requirements and tests for products in 
the "as manufactured and supplied" condition. This document is not applicable to requirements 
and tests for products that have been subsequently installed, deployed or retrieved. 

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. 

IEC 60060-1, High-voltage test techniques – Part 1: General definitions and test requirements 

IEC 60156, Insulating liquids – Determination of the breakdown voltage at power frequency – 
Test method 

IEC 60243-1:2013, Electric strength of insulating materials  – Test methods – Part 1: Tests at 
power frequencies 

IEC 60270, High-voltage test techniques – Partial discharge measurements 

IEC 60721-3-2:2018, Classification of environmental conditions – Part 3: Classification of 
groups of environmental parameters and their severities – Transportation and handling 

IEC 60885-3, Electrical test methods for electric cables – Part 3: Test methods for partial 
discharge measurements on lengths of extruded power cables 

IEC 60986, Short-circuit temperature limits of electric cables with rated voltages from 6 kV 
(Um = 7,2 kV) up to 30 kV (Um = 36 kV) 

IEC 61238-1-3:2018, Compression and mechanical connectors for power cables – Part 1-3: 
Test methods and requirements for compression and mechanical connectors for power cables 
for rated voltages above 1 kV (Um = 1,2 kV) up to 30 kV (Um = 36 kV) tested on non-insulated 
conductors 

IEC 61442, Test methods for accessories for power cables with rated voltages from 
6 kV (Um = 7,2 kV) up to 30 kV (Um = 36 kV) 

IEC 62262, Degrees of protection provided by enclosures for electrical equipment against 
external mechanical impacts (IK code) 
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ISO 7326:2016, Rubber and plastics hoses – Assessment of ozone resistance under static 
conditions 

ISO 12103-1, Road vehicles – Test contaminants for filter evaluation – Part 1: Arizona test dust 

ISO 23936-2:2011, Petroleum, petrochemical and natural gas industries – Non-metallic 
materials in contact with media related to oil and gas production – Part 2: Elastomers 

ISO 30013:2011, Rubber and plastics hoses – Methods of exposure to laboratory light sources 
– Determination of changes in colour, appearance and other physical properties 

ANSI/ICEA T-27-581/NEMA WC 53, Standard Test Methods for Extruded Dielectric Power, 
Control, Instrumentation, and Portable Cables for Test 

ANSI/API Spec 6A:2018, Specification for Wellhead and Christmas Tree Equipment 

ANSI/NEMA WC 74 ICEA S-93-639, 5-46 kV Shielded Power Cable for Use in the Transmission 
and Distribution of Electric Energy  

ANSI/NEMA WC 71 ICEA S-96-659, Standard for Non-shielded Cables Rated 2001-5000 Volts 
for Use in the Distribution of Electric Energy 

ASTM D877, Standard Test Method for Dielectric Breakdown Voltage of Insulating Liquids 
Using Disk Electrodes 

ASTM D1141-98, Standard Practice for the Preparation of Substitute Ocean Water 

ASTM D1169, Standard test method for Specific Resistance (Resistivity) of Electrical Insulating 
Liquids 

ASTM D1816, Standard Test Method for Dielectric Breakdown Voltage of Insulating Liquids 
using VDE Electrodes 

EN 10204, Metallic products – Types of inspection documents 

IEEE Std 386, Separable Insulated Connector Systems for Power Distribution Systems Rated 
2,5kV through 35kV  

IEEE Std 4, Standard for High Voltage Testing Techniques 

NORSOK M-710:2014, Qualification of Non-Metallic Sealing Materials and Manufacturers 

3 Terms, definitions and abbreviated terms 

For the purposes of this document, the following terms and definitions apply. 

ISO, IEC and IEEE maintain terminological databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

• IEEE Standards Dictionary Online: available at http://dictionary.ieee.org 
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