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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DESIGN OF EARTH ELECTRODE STATIONS
FOR HIGH-VOLTAGE DIRECT CURRENT (HVDC) LINKS -
GENERAL GUIDELINES

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /of TE is to promote
international co-operation on all questions concerning standardization in the electric ectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Yechnical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hexe o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IE 3 i i
in the subject dealt with may participate in this preparatory work. i

2) The formal decisions or agreements of IEC on technical matters ex ¢ posgible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fornt Mig and aré accepted by IEC National
Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity i € i undertake to apply IEC Publications
transparently to the maximum extent posgible in th' i and regional publications. Any divergence

between any IEC Publication and the corres ar regional publication shall be clearly indicated in
the latter

5) IEC itself does not provide Nndependent certification bodies provide conformity
assessment services ang, i to IEC Jmarks of conformity. IEC is not responsible for any

6) All users should

7) No liability shall \ ire eniployees, servants or agents including individual experts and

members of its technjcal C Mational Committees for any personal injury, property damage or
other damage of a ether direct or indirect, or for costs (including legal fees) and
expenses arising oul of_the “\ublication, /Juse of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attention is iveyreferences cited in this publication. Use of the referenced publications is
indispens i

9) Attention is dra e possibility that some of the elements of this IEC Publication may be the subject of
patent rigf held responsible for identifying any or all such patent rights

The main task EC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

+ the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

» the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62344, which is a technical specification, has been prepared by IEC technical committee
115: High-voltage direct current (HVDC) transmission for d.c. voltages above 100 kV.

This technical specification cancels and replaces IEC/PAS 62344 published in 2007. This first
edition constitutes a technical revision.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
115/53/DTS 115/64/RVC

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will re
the stability date indicated on the IEC web site under "http://webstofe
related to the specific publication. At this date, the publication will be

nchanged until

» transformed into an International Standard,
* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
* amended.

A bilingual version of this publication m

IMPORTANT - The 'colour inside’ |
that it contains colo whi
understanding of its ¢

colour printer. [\

}w@age of this publication indicates
idered” to be useful for the correct

refore print this document using a

SR
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INTRODUCTION

The high-voltage d.c. earth electrode is an important part of the d.c. power transmission
system. It takes on the task of guiding the current into the earth under the monopolar metallic
return operation mode, and the unbalanced current under the bipolar operation mode. Further,
it secures and provides the reference potential of valve neutral point under the bipolar/
monopolar operation mode, to protect the safe operation of valves.

D.C. earth electrodes include land electrodes, sea electrodes, and shore electrodes. Today,
there are around tens of d.c. electrodes in the world. Their influence on the nearby and far
away environment is produced when there is d.c. current continuously leaking into the earth
through d.c. earth electrodes.

Their influence on the surrounding environment includes:

a) influence on humans, mainly due to step voltage, touch voltage s

b) influence on the electrode itself, mainly reflected by earth ¢
on the electrode;

¢) influence on nearby ponds and organisms in the sea;

pipelines, a.c. grounding grids, Ywer transmission lines and

armoured cables, etc.

f enterprise standards have been
developed. The aim of this fnical S ation js to develop the design guide for d.c.
earth electrodes, on the site s& ateri ection, shape, buried depth, adoption of
equipment and connegtio atc 5 eferred to by the specialized employees in
ation of earth electrode under different modes,

different countrie i 5.
control the infl > "
acceptable level, arid Ao re - ecrease engineering costs.

To ensure this pecification is more scientific, precise and practical,
IEC/PAS 623 ed to, and some research results obtained in recent years are
adopted.
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DESIGN OF EARTH ELECTRODE STATIONS
FOR HIGH-VOLTAGE DIRECT CURRENT (HVDC) LINKS -
GENERAL GUIDELINES

1 Scope

This Technical Specification applies to the design of earth electrode stations for high-voltage
direct current (HVDC) links. It is intended to provide necessary guidelines, limits, and
precautions to be followed during the design of earth electrodes to ensure’safety of personnel
and earth electrodes and prevent any significant impact they may d.c. power
transmission systems and the surrounding environment.

2 Normative references

undated references, the latest edition of the
amendments) applies.

3 Terms and iefi
For the purposes

3.1

earth electrode

EXAMPLE Coke, prowiding an electric connection to the earth, for transmission of d.c. current from a d.c. system.

[SOURCE: IEC 60050-195:1998, 195-02-01]

3.2
land electrode
earth electrode buried in the ground more than 1 km away from the coastline

3.3 shore electrode

3.31

beach electrode

electrode located on the beach inside the waterline (usually less than 1 km away from the
waterline), and the active part of the electrode makes contact with the soil or with
underground water, but not directly with seawater or pond electrodes
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3.3.2

pond electrode

electrode usually placed outside but within 100 m of the waterline, having electrodes directly
in contact with sea water, within a small area which is usually protected against waves and
possible ice damage by a breakwater

3.4
sea electrode
electrode located away from the shoreline at a distance deeper than 100 m into the sea

3.5

electrode station
whole system which guides current from electrode line to the earth or
including, in addition to the electrode itself, the feeding cable, towe
necessary auxiliary equipment

water, usually

3.6

common earth electrode
earth electrode system, which is composed of a single/e gctrode\or multiple earth
electrodes in parallel, shared by multiple converter stations

Note 1 to entry: It mainly consists of earth electrodes and inteftie Ifhes between Sub- earth electrodes in different
electrode sites.

3.7
electrode site
site where the earth electrode is located

3.8

electrode line
overhead line or undengrouhd
the earth electrode station

O

feeding rod
earthing conductg
surrounding medi

gct the neutral bus in a converter station to

Note 1 to e ostiiportant devices in an earth electrode station.

3.10
feeding cable

cable used to guide.gdrrent from current-guiding wire to feeding rods

3.11
current-guiding wire
main branch used to conduct current from electrode line (or bus) to feeding cables

3.12
current guiding system
system used to guide the current from electrode line to feeding rods

Note 1 to entry: It consists of current-guiding wire(s), disconnecting switches, feeding cables and connections.

3.13
jumper cable
cable used to connect two feeding rods placed at some distance from each other

EXAMPLE At two sides of a channel.
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3.14

earth return operation mode

operation mode in the HVDC power transmission system, using d.c. lines and earth (or sea
water) as the current loop

3.15
earth return system
series of devices designed and built specifically for earth return operation mode

Note 1 to entry: It mainly consists of the electrode line, earth electrode, current guiding system, and other
auxiliary facilities.

3.16
rated current under monopolar mode
current of a converter station at rated power in monopolar (operation)

3.17
maximum overload current

for longer than several minutes

3.18

maximum transient overcurrent
average maximum current flowing thro
system disturbance occurs

3.19

unbalanced current
difference of current betweer two pales duper io of a bipolar d.c. system

Note 1 to entry: For symm

automatically by the control ithi 9 ated current.
Note 2 to entry: e@, ode, the current flowing through the earth electrode is the
difference in currents™hetwe

3.20

cathode
electrode caj
carriers frg

Note 1 to entry
the external circu

Note 2 to entry: In sonfe cases (e.g. electrochemical cells), the term "cathode" is applied to one or another
electrode, depending on the electric operating condition of the device. In other cases (e.g. electronic tubes and
semiconductor devices), the term "cathode" is assigned to a specific electrode.

[SOURCE: IEC 60050-151:2001, 151-13-03]

3.21

anode

electrode capable of emitting positive charge carriers to and/or receiving negative charge
carriers from the medium of lower conductivity

Note 1 to entry: The direction of electric current is from the external circuit, through the anode, to the medium of
lower conductivity.

Note 2 to entry: In some cases (e.g. electrochemical cells), the term "anode" is applied to one or another

electrode, depending on the electric operating condition of the device. In other cases (e.g. electronic tubes and
semiconductor devices), the term "anode" is assigned to a specific electrode.

[SOURCE: IEC 60050-151:2001, 151-13-02]
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