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FOREWORD

Electrical power cable condition assessment has changed in recent years. In the past, normal practice 
was to leave a cable undisturbed until an unacceptable number of failures occurred and then to 
replace the cable. Today there are a confusing number of cable condition assessment techniques and 
systems available. Many technical papers have been written on the subject, but they tend to cover a 
particular test method, and are often written by specialists working for test equipment manufacturers, 
naturally favouring their own company’s test methods and equipment. 

Assessing the condition and remaining life of underground electrical cables was commissioned by 
the Energy Institute (EI) Power Utility Committee (PUC), with the intention of providing practical 
independent guidance on assessing the condition and remaining life of underground electrical power 
cables.

Efforts have been made to avoid duplicating existing publications, and where useful publications 
exist, these have been referenced in the text. 

This publication is primarily for engineers working in the energy generation industry, but it also 
provides a useful source of information for engineers in other industries as well as students, 
engineering managers and consultants. 

As well as being read in whole, this publication can be used as a reference document where relevant 
sections are referred to as and when required, for example when considering a particular test or 
assessment method.

The information contained in this document is provided for general information purposes only. 
Whilst the EI and the contributors have applied reasonable care in developing this publication, no 
representations or warranties, expressed or implied, are made by the EI or any of the contributors 
concerning the applicability, suitability, accuracy or completeness of the information contained herein 
and the EI and the contributors accept no responsibility whatsoever for the use of this information. 
Neither the EI nor any of the contributors shall be liable in any way for any liability, loss, cost or 
damage incurred as a result of the receipt or use of the information contained herein.

The EI welcomes feedback on its publications. Feedback or suggested revisions should be submitted 
to:

Technical Department 
Energy Institute 
61 New Cavendish Street 
London 
W1G 7AR
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1 INTRODUCTION

1.1 SCOPE

This publication describes the onsite methods used to test underground electrical cables 
rated above 1 000 V phase to phase with paper insulated, lead covered (PILC), crosslinked 
polyethylene (XLPE) and ethylene propylene rubber (EPR) insulation. The test methods are 
applicable to generation, power distribution, high voltage (HV) motor and HV industrial cable 
types used in generation plants. A section is also included on subsea export and array cables 
for offshore wind farms.

1.2 TARGET AUDIENCE

This publication is for: 

 − engineers carrying out onsite testing of underground electrical cables, and

 − asset managers who may be instructing others to carry out such testing. 

It also provides useful information for anyone wishing to understand the results of electrical 
cable testing and condition assessment reports.

As well as being read in whole, this publication can be used as a reference document where 
relevant sections are read as and when required. The first section covers cable degradation 
and failure modes – the reader should ensure they understand how a cable can degrade and 
fail before they consider the various test and diagnostic methods described in later sections.

1.3 HISTORICAL PERSPECTIVE AND CHANGES IN CABLE DESIGN

Electrical cables were first developed at the end of the nineteenth century and for many years 
the prevailing policy was to test the cable when first installed but not to carry out any further 
testing. Cables were repaired (with a short length of cable and two joints) when a fault 
occurred. They were replaced when the incidence of faults on the circuit became too high. 
Where testing was carried out on electrical cables the test method was either a DC voltage 
withstand test or a direct current (DC) insulation resistance (IR) measurement.

The traditional cable design was PILC. This could be screened or belted. The belted cable 
design has paper insulation applied over the three laid up cores to achieve the phase to earth 
insulation thickness (see Figure 1).
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