IEC 61892-2:2012(E)

IEC 61892-2

Edition 2.0 2012-03

Part 2: System design




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2012 IEC, Geneva, Switzerland

ts reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form

r by ahy means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester.

If yi & any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
plea @‘act the address below or your local IEC member National Committee for further information.

IEC Central Office Tel.: +41 22 919 02 11
3, rue de V Fax: +41 22 919 03 00
CH-1211 Gemne 0 info@iec.ch
Switzerland O www.iec.ch

About the IEC O¢

The International Ele nical Commission (IEC) is the leading global organization that prepares and publishes
al
10

International Standards f lectrical, electronic and related technologies.

About IEC publicati

The technical content of IEC ations is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or a @dment might have been published.

Useful links:

*
IEC publications search - www.iec.ch/sea@ Electropedia - www.electropedia.org
The advanced search enables you to find IE€ publications The world's leading online dictionary of electronic and
by a variety of criteria (reference number, te: hnical electrical terms containing more than 30 000 terms and
committee,...). definitions in English and French, with equivalent terms in
It also gives information on projects, repldeed d additional languages. Also known as the International
withdrawn publications. Electrotechnical Vocabulary (IEV) on-line.
IEC Just Published - webstore.iec.ch/justpublished g Customer Service Centre - webstore.iec.ch/csc

details all new publications released. Available on-line and or need further assistance, please contact the
also once a month by email. ustomer Service Centre: csc@iec.ch.

%
%
0@
S,
%

©

2

Stay up to date on all new IEC publications. Just Publishe@ : If you wish to give us your feedback on this publication

L
$



mailto:info@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC IEC 61892-2

®

(TERNATIONAL

Edition 2.0 2012-03

Mobile and fixed offshore units,@ectrical installations —
Part 2: System design e

Y
.
S

2
%
£
D
S

o
3

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION PRICE cO C
(

ICS 47.020.60 ISBN 978—2-8M2—993-5

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission




-2- 61892-2 © IEC:2012(E)

CONTENTS

{Ss ............................................................................................................................. 10
NOMI AtIVE FEIEIENCES ... e e ettt e aaeas 10

Terms@’definitions ..................................................................................................... 11

Sources [ECEMICAl POWET L. 16
B0 GENEAIY, oo 16
4.2  Main sdurge of elecCtriCal POWET .......couiiniiiii e 17
4.3 Emergen rce of electrical POWer . ... 18
4.4  Starting arr ents for emergency generators ..........coocovveiiiiiiiii i 21
4.5 Additional re ents for periodically unattended machinery spaces.................. 22
4.6 General require@for renewable sources of electrical power ........................... 22

4.6.1  Photovoltafl SyStem ... ... 22

4.6.2 EOliC SYStemMe . 0 e 23
SySteM @arTNING ..o s 23
51 General........c..c.o L @ ................................................................................. 23
5.2  General reqUIrEmMENTS ...t 23
5.3 Neutral earthing methods /O ......................................................................... 24
5.4 Neutral earthing for systems u;/te‘ dincluding 1000V a.Coovvvvneeviiiiiieieeens 24
5.5 Neutral earthing for systems abo%o N 25
5.6 Generators operated in parallel wit S)m'?:e transformers ... 25
5.7 Earthing resistors, connection to hullls@l = 25
Distribution systems ..o, é ...................................................... 27
6.1  DC distribution SYStEMS .....cuiiiiii 27

6.1.1 Types of distribution systems .......... @ ................................................. 27

6.1.2 TN d.c.systems.......ocoiiiiiiiiiiiiienn, @

6.1.3 IT d.c.syStems ....cccccevvvviiiiiiiiiiiiiiieeeeeee, O

6.1.4 DCvoltages......ccccoeevviiiiiiiiiiieieieeeeen
6.2 AC distribution systems..........ccooiiiiiiii

6.2.1 Primary a.c. distribution systems ........................

6.2.2 Secondary a.c. distribution systems......................}

6.2.3 TN a.Cc. systems.....coiiiiiiiiiie R M

6.2.4 1T @.C. SYSteMS oot

6.2.5 AC voltages and freqQUENCIES ........ocouiiiiiiiiiiiiiiice e

6.2.6 Control voltage .......ccooeviiiiiiiii e N 36
Distribution system requirements..........ccooiiiiiii N 37
7.1  Earthed distribution systems ... N N 37
7.2  Methods of distribution ... N L 37
7.3 Balance of 10ads. .. ..o T 7

7.3.1 Balance of load on three-wire d.c. systems............cocvviiiiiiiiiii L KL

7.3.2 Balance of loads in three- or four-wire a.c. systems............cc.ccoiiiiiininn. 37
T4 FINAl CIrCUITS ... 37

T4 GENEIAl e 37

7.4.2 Final circuits for lighting.......cccooiii e, 37

7.4.3 Final circuit for lighting in accommodation spaces .............ccoeceeiiiiiiiinennn. 38



61892-2 © IEC:2012(E) -3-

7.4.4 Final circuits in offices and workshops.........ccooiiii 38
7.4.5 Final circuits for heating .......ccoooiiiiii 38
B CONIrOl CITCUITS Lot e e e e e e 38
) 7.5.1  Supply systems and nominal voltages ...........ccoiiiiiiiiiiiiiii 38
A T O | o1 1 Ao =] o o T 38
/ 5.3 MOtOr CONTIOL .. 38
&.5.4 POt CtiON e 38
? Arrangement Of CIrCUITS......oouii i 39
7.6 FOU S e 39
7.7 Sh nnections for Mobile UNItS ... ..o 39
A T Y [ o 31 {1 | £ PP 39
7.8.1 g Of MOLOIS .o 39
7.8.2 S)Of diSCONNECHION ....ie e 40
7.8.3 Star mote from MotOrs . ... 40
7.8.4 Master- LS V253 (=Y o o 40
8 Diversity (demand) faCtBLs ™ . ... ..ot 40
81 FINGI GITCUILS ..oy gseeerseeeeseeerssesessees s 40
8.2 Circuits other than finﬁ.lprcuits ............................................................................. 40
8.3 Application of diversity (d NA) fAaCtOrs ..o, 40
8.4 Motive power circuits — G&ral ............................................................................ 40
9 System study and calculations.... . ) .o 41
9.1 General.....cooooiiiiiii /‘ ...................................................................... 41
9.2 Electrical load study ................... @ ...................................................................
9.3 Load flow calculations ................... L e
9.4 Short-circuit calculations .................. /® ............................................................
9.5 Protection and discrimination study ... o o
9.6 Power system dynamic calculations........ éﬁ
9.7 Calculation of harmonic currents and voltage
10 Protection........oooo p
10.1 General ..., @
10.2 Characteristic and choice of protective devices wit
FAtING. o
10.2.1 General .....coovevviiiiiiiiiiieiiciieieieeeee o
10.2.2 Protective devices ..o Y
10.2.3 Backup protection........cccooiiiiiiiiiii
10.2.4 Rated short-circuit breaking capacity
10.2.5 Rated short-circuit making capacity ..........ccc.ccovvenin .
10.2.6 Co-ordinated choice of protective devices with regard to 6
discrimination requirements..........ccoooiiiiiiii i
10.3 Choice of protective devices with reference to overload
10.3.1 Mechanical switching devices..........c.ccocevvviiiiviiiiiiiiiiieceeee NN
10.3.2 Fuses for overload protection ...
10.4 Choice of protective devices with regard to their application........................7 :
1041 GENETAl . e R
10.4.2  Generator proteCtion ...
10.4.3 Protection of essential ServiCes .........ocoiiiiiiiiiiiii e,
10.4.4 Protection of transformers ...
10.4.5  Circuit proteCtion ......couii i

10.4.6  MoOtOr ProteCliON «.oee e



_4_ 61892-2 © IEC:2012(E)

10.4.7 Protection of lighting CirCuits ..........coiiiii e, 52
10.4.8 Protection of power from external SOUrCes..........ccccoveviiiiiiiiiiiiieieeeen 52
10.4.9 Secondary cells and battery protection............ccooviiiiiii i 52
) 10.4.10 Protection of meters, pilot lamps and control circuits ......................ooi. 52
,10.4.11 Protection of static or solid state devices............ccooviiiiiiiiiiiiii, 52
/ 10.4.12 Protection for heat tracing systems ..o, 53
10mlndervoltage ProtECHION L.oeii e 53
LT =T = o (= 53

10.6

10.6.2 CIN B S et 53
10.6.3 D B VOIS . e 54
11 Lighting ®

.................................................................................................................... 54
T T GeNEral e g e 54
11.2 General lighting T 54
11.3 Emergency lighting s L1 PP TP PR 55
11.4 Escape lighting systtﬁ ...................................................................................... 56
11.5 Lighting circuits in machi spaces, accommodation spaces, open deck
spaces, etC.........ceeeennn. @ ................................................................................. 57
11.6 Navigation and obstruction sj Is and lIghts ..o, 58
11.7 Luminaires .........ccccoooveeeenn /\ ........................................................................ 58
11.7.1 Discharge lamp Iuminaire@ voltages above 250 V ..., 58
11.7.2 SEAICAIGES ...oo.crooo o S oot 58
12 Control and instrumentation....................... / ............................................................. 58
12.1  Safeguarding.........cooeiiiiiiiiiiinnnn. ® ........................................................... 58
12.2  Supply arrangement .........c.ccoeeeiiinenn. % ...................................................... 58
12.3  Dependability. ... R e 58
12,4 Safety...o @’ ............................................... 59
12.5 Segregation........ccooveiiiiiiii ® ............................................. 59
12.6 PerformancCe........ccoooiiiiiiiiiieee e O .......................................... 59
12.7  Integration ... @ ...................................... 59
12.8 Development activities.........cooooiiiiiiii /‘ .................................. 59
12.9  Electromagnetic compatibility ............ccooiiiilL Q ............................. 59
T2.10  DESIgN ot / ........................... 59
12.10.1  Environmental and supply conditions.................. ® e, 59
12.10.2  Circuit design O’ ................... 60
12.10.3  Monitoring equipment ..........cccoeeiiiiiiiiieii e é ................. 60
12.10.4  Time delays ..o
12.10.5 Closed CirCUIS .. e
12.10.6 Earthfaults........cooooiiiiiiiiie N Y
12.11 Installation and ergonomics
T2. 111 GENETAL oo 60
12.11.2 Remote controls d;o
12.12 Specific installations ... ... 61
12.12.1  Safety critical SyStems ..o 61
12.12.2 Fire and gas protection control installations and other control
SY S OIS 62
12.13 Automatic control installations for electrical power supply.......cccoccoviiiiiiiiineennnen. 63



61892-2 © IEC:2012(E) -5-

121301 GENETAL e 63
12.13.2  Automatic starting.......coooeiin i 63
12.13.3  Automatic diSCONNECHION .......ceuiiiiiiiic e 64

) 12.13.4 Automatic starting installations for electrical motor-driven
6 . AUXITIAIIES -t 64
. 12,135 MaANUAL CONLIO ..o 65
12814 " Machinery control installations ..o 65

GENEIAL et 65

12.15 address and general alarm Systems .........coooiiiiiiiiii 65

ergency broadcCast ..o 65
UM SOUNA TEVEI .. 65

=Y = (o] U 65
0P 66

.15. ?1‘. ....................................................................................... 66

12.15.8 Powers )= PSPPI 66

(P ST T O o 13 o TP 66

12.16 Computer-based systemMSI . ... ... 66
12.16.1  General .......... @ ........................................................................... 66
12.16.2 System integratli /, ........................................................................ 66
12.16.3 Power supply.......... o ) Y5 66

12.16.4 Data communication s 67
12.16.5 Alarm, control and safety HONS e 67
12.17 Software.........cooovvviiiiiiiiiiee, )& .......................................................... 68
12171 General ........ooooiiiiiiinin. % ...................................................... 68
12.17.2  Configuration ..o e 68

12.17.3 Documentation ......................... @ ................................................. 69
1218 TOSS ovoveeeeeeeee e @ 70

12.18.1 General ...

12.18.2 Hardware........cooooviiiiiiiiii

12.18.3  Software .......ccooeeiiiiiiiiiiii et

12.18.4 System testing.......ccoooiiiiiiiiiii

12.19 Documentation .........ccooiiiiiiii

12.19.1 Apparatus description

12.19.2  Circuit diagrams.........cooeeiiiniiiiiieeceeeeen
13 Degrees of protection by enclosures..........ccoooveiiiiiiiiii i, 6 ................. 72
Annex A (informative) Variable a.c. speed drives............ccocovviiiiiiiiiiiiiiiieenn, \L ............. 76
BiD I OGraP Y . e & ..... 77
Figure 1 — Continuity of supply/continuity of service...........ccocooviiiiiiiiiii, L 16
Figure 2 — TN-S d.C. SYSIBM .iuiiii e e &SQS
Figure 3 — TIN-C d.C. SYSOM Lottt 29
Figure 4 — TN-C-S d.C. SYSIeM oo i 30
FIgure 5 — 1T d.C. SY S M oo e et e et e e ens 31
Figure 6 — TN-S @.C. SYSIBM Louiiiii e e 33

Figure 7 — TN-C-S @.C. SYSIeM oo 33



-6- 61892-2 © IEC:2012(E)

Figure 8 — TN-C @.C. SYSIOM ..o 34
o TUT =T A I = T oY £ (= o P 34
F%AA — Typical a.C. drilling SYStemM ... oo 76
Taﬂé —Recommended maximum earth fault currents ... 25
Table ummary of principal features of the neutral earthing methods.............................. 26
Table 3 — Volfages for d.C. SYStEMS ... 32
Table 4 — Q}stems having a nominal voltage between 100 V and 1 000 V inclusive

and related @)ment .......................................................................................................... 35

Table 5 — AC tr@- hase systems having a nominal voltage above 1 kV and not
exceeding 35 kV elated eqUIPMENt .. .. 36

Table 6 — General li
Table 7 — Recommen

illumination levels ..., 55
easuring points for measuring illumination in an area ................. 55

Table 8 — Escape lighti INAtION [EVEIS ..oe 56
Table 9 — Minimum require X(s for the degree of protection for mobile and fixed
offshore units (Degree of prétection as defined in IEC 61892-1) .......coooiiiiiiiiiiiii e 73



61892-2 © IEC:2012(E) -7-

1)

2)

3)

4)

5)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

/‘ MOBILE AND FIXED OFFSHORE UNITS -
d'\ ELECTRICAL INSTALLATIONS -
% Part 2: System design
O FOREWORD

technical Commission (IEC) is a worldwide organization for standardization comprising
ical committees (IEC National Committees). The object of IEC is to promote
ion bn all questions concerning standardization in the electrical and electronic fields. To
ther activities, IEC publishes International Standards, Technical Specifications,
Available Specifications (PAS) and Guides (hereafter referred to as “IEC
n is entrusted to technical committees; any IEC National Committee interested
ﬁrticipate in this preparatory work. International, governmental and non-

The International@

all national electr
international co-oper:
this end and in additi
Technical Reports,
Publication(s)”). Their pre
in the subject dealt with
governmental organizations | with the IEC also participate in this preparation. IEC collaborates closely
with the International Organiz tli_yér Standardization (ISO) in accordance with conditions determined by
agreement between the two organiZati

s
The formal decisions or agreement&EC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant jects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommep@ations for international use and are accepted by IEC National
Committees in that sense. While all reasg#
Publications is accurate, IEC cannot be h
misinterpretation by any end user.

In order to promote international uniformity, IE@ ional Committees undertake to apply IEC Publications
transparently to the maximum extent possible in i¢_pational and regional publications. Any divergence
between any IEC Publication and the corresponding n :SI or regional publication shall be clearly indicated in

e efforts are made to ensure that the technical content of IEC
ﬁponsible for the way in which they are used or for any

the latter.

IEC itself does not provide any attestation of conformity. pendent certification bodies provide conformity
assessment services and, in some areas, access to |IEC of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of thistion.

No liability shall attach to IEC or its directors, employees, serva agents including individual experts and
members of its technical committees and IEC National Committees personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirectf or)for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, C Publication or any other IEC

Publications.

Attention is drawn to the Normative references cited in this publication. U
indispensable for the correct application of this publication.

ofuthe referenced publications is

Attention is drawn to the possibility that some of the elements of this IEC P
patent rights. IEC shall not be held responsible for identifying any or all such pat

ion may be the subject of

International Standard IEC 61892-2 has been prepared by IEC tecl@T committee 18:
Electrical installations of ships and of mobile and fixed offshore units.

This second edition cancels and replaces the first edition published in ZQQLIhis edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to th ﬁaus
edition:

the d.c. voltage given in clause 1 has been updated to 1 500 V, to ensure consis\S}y
through all parts of the IEC 61892 series;

Clause 4 has been rewritten, such that all requirements to emergency power are now
given in 4.3;

the tables for nominal a.c. voltages have been updated in accordance with the last
revision of IEC 60038;
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o the requirement to cross sectional area for earthing conductors has been made dependent
on the system earthing arrangement;

. quirement for emergency stop for motor-driven fuel-oil transfer and fuel-oil pressure
ps has been added.

Thé of this standard is based on the following documents:

@ FDIS Report on voting

Q 18/1240/FDIS 18/1255/RVD

Full informatior@ éhe voting for the approval of this standard can be found in the report on

voting indicated | above table.

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

units — Electrical installati n be found on the IEC website.
*

A list of all the parts in t:ﬁ 61892 series, under the general title Mobile and fixed offshore
jo

The committee has decided that@the contents of this publication will remain unchanged until
the stability date indicated on\tlle IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. is date, the publication will be

* reconfirmed,

+ withdrawn, 0/,
)

+ replaced by a revised edition, or
-

* amended.
A bilingual version of this publication may be is at a later date.
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INTRODUCTION

IEC%1892 forms a series of International Standards intended to enable safety in the design,

S n, installation, maintenance and use of electrical equipment for the generation,
stor , distribution and utilisation of electrical energy for all purposes in offshore units,
whic being used for the purpose of exploration or exploitation of petroleum resources.

This pmf IEC 61892 also incorporates and co-ordinates, as far as possible, existing rules

and forms e of interpretation, where applicable, of the requirements of the International
Maritime isation (IMO), a guide for future regulations which may be prepared and a
statement of ice for offshore unit owners, constructors and appropriate organisations.

This standard is pased on equipment and practices, which are in current use, but it is not
intended in any w impede the development of new or improved techniques.

The ultimate aim has to produce a set of International standards exclusively for the
offshore petroleum industr



-10 - 61892-2 © IEC:2012(E)

MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

)\S Part 2: System design

Q

This part of | 1892 contains provisions for system design of electrical installations in
mobile and fix nits used in the offshore petroleum industry for drilling, production,
processing and torage purposes, including pipeline, pumping or 'pigging' stations,
compressor station exposed location single buoy moorings.

It applies to all install@ whether permanent, temporary, transportable or hand-held, to
a.c. installations up to dJincluding 35 000 V and d.c. installations up to and including
1500 V. (a.c. and d.c. vol gég are nominal values). This standard does not apply either to
fixed equipment used for me i?ﬁurposes or to the electrical installations of tankers.

()

The following documents, in whole or@ti are normatively referenced in this document and

2 Normative references

are indispensable for its application. ed references, only the edition cited applies. For

undated references, the Ilatest editién the referenced document (including any
amendments) applies.

-
IEC 60038:2009, /IEC standard voltages /®

IEC 60092-101:1994, Electrical installations in s@— Part 101: Definitions and general
requirements

IEC 60092-504:2001, Electrical installations in ships “%504: Special features — Control

and instrumentation O

IEC 60447, Basic and safety principles for man-machine inter@, marking and identification
— Actuating principles /‘

IEC 60533, Electrical and electronic installations in ships — Electros%ic compatibility

IEC 60909-0, Short-circuit currents in three-phase a.c. systems — P@Q Calculation of
currents

IEC 60909-1, Short-circuit currents in three-phase a.c. systems — Part 1:\ﬁwrs for the
calculation of short-circuit currents according to IEC 60909-0

IEC 60947-2:2006, Low-voltage switchgear and controlgear — Part 2: Circuit-breake@!

IEC 61363-1, Electrical installations of ships and mobile and fixed offshore units — @.’
Procedures for calculating short-circuit currents in three-phase a.c.

IEC 61511 (all parts), Functional safety — Safety instrumented systems for the process
industry sector
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IEC 61660-1, Short-circuit currents in d.c. auxiliary installations in power plants and
substations — Part 1: Calculation of short-circuit currents

II?Q8924 :2010, Mobile and fixed offshore units — Electrical installations — Part 1: General
réquisEments and conditions
*

IEC -3:2007, Mobile and fixed offshore units — Electrical installations — Part 3:
Equip
IEC 61 892-; bile and fixed offshore units — Electrical installations — Part 5: Mobile units

IEC 61892-7:2@ Mobile and fixed offshore units — Electrical installations — Part 7:
Hazardous areaso

IEC 62271-100:20087 High-voltage switchgear and controlgear — Part 100: Alternating-current
circuit-breakers

SOLAS, International Con@‘n for the Safety of Life at Sea
*
IMO MODU Code, Code for th@strucﬁon and Equipment of Mobile Offshore Drilling Units

IMO COLREG Code:1972, Conv@;n on the International Regulations for Preventing
Collisions at Sea

IALA Recommendation O-1239:2008, On Marking of Man-Made Offshore Structures

ICAOQO, International Civil Aviation Orgamzat:oﬁnnex 14, Aerodromes

3 Terms and definitions %

For the purposes of this document the terms and defipitjons given in IEC 61892-1 and the
following apply.

3.1.1
single-phase two-wire a.c. system /‘
system comprising two conductors only, between which the load |s@nected

3.1 AC systems of distribution O

Note 1 to entry In some countries this is designated as a two-phase system.

3.1.2 O’

three-phase three-wire a.c. system
system comprising three conductors connected to a three-phase supply :

3.1.3

three-phase four-wire a.c. system @
system comprising four conductors of which three are connected to a three-phase upé!y and
the fourth to a neutral point in the source of supply @

3.2
arc-flash hazard
a dangerous condition associated with the release of energy caused by an electric arc

[SOURCE: IEEE 1584:2002, 3.1]





