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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 2: System design
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Internatjonal d IEC 61892-2 has been prepared by IEC technical commiftee 18:
Electricalinstallations of ships and of mobile and fixed offshore units.

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

FDIS Report on voting
18/965/FDIS 18/995/RVD

Full information on the voting for the approval of this standard 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.
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IEC 61892 consists of the following parts, under the general title: Mobile and fixed offshore
units — Electrical installations:

Part 1: General requirements and conditions

Part 2: System design

Part 3: Equipment

Part 4: Cables"

Part 5: Mobile units

Part 6: Installation

Part 7: Hazardous areas

The committee has decided that the contents of this publication will
the maiptenance result date indicated on the IEC web site under/
the datd related to the specific publication. At this date, the publicat

ded until
c.ch" in

* reconfirmed;

* withfirawn;

* replaced by a revised edition, or
*+ amepded.

A bilingpal version of this publication g

1) Under consideration. Before IEC 61892-4 is published, reference is made to the IEC 60092-35X series.
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INTRODUCTION

IEC 61892 forms a series of International Standards intended to enable safety in the design,
selection, installation, maintenance and use of electrical equipment for the generation,
storage, distribution and utilisation of electrical energy for all purposes in offshore units,
which are being used for the purpose of exploration or exploitation of petroleum resources.

This part of IEC 61892 also incorporates and co-ordinates, as far as possible, existing rules
and forms a code of interpretation, where applicable, of the requirements of the International
Maritime Organisation, a guide for future regulations which may be prepared and a statement
of practice for offshore unit owners, constructors and appropriate organisations.

This stgndard is based on equipment and practices, which are in curgent useNbutft is not
intended in any way to impede development of new or improved techniques.

The ultimate aim has been to produce a set of International for the

offshorg petroleum industry.

S
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MOBILE AND FIXED OFFSHORE UNITS -
ELECTRICAL INSTALLATIONS -

Part 2: System design

1 Scope

This part of IEC 61892 contains provisions for system design of electrical installa

tions in

processing and for storage purposes, including pipeline, pumpin

mobile Jand fixed units used in the offshore petroleum industry for dr|II|n pro
ging’ -
compresgsor stations and exposed location single buoy moorings.

It appligs to all installations, whether permanent, temporary,
a.c. insiallations up to and including 35000V and d.c. |
750 V.(a.c. and d.c. voltages are nominal values)

This stgndard does not apply either to fixed equipmeé
electrical installations of tankers.

2 Normative references

The follpwing referenced documents &
For dated references, only the edltlon \
of the r¢ferenced docume

IEC 60(38:2002, IEC s

IEC 60092-101 @

requirements

IEC 600

IEC 60933, Electrical and electronic installations in ships — Electromagnetic compatibi

duction,
tations,

Jheld, to
including

r to the

cument.

t edition

general

Control

ification

ity

IEC 60617-DB:20012) Graphical symbols for diagrams — Architectural and topographical

installation plans and diagrams

IEC 60947-2:2003, Low voltage switchgear and controlgear — Part 2: Circuit-breakers

IEC 61000-2-4, Electromagnetic compatibility (EMC) — Part 2-4: Environment — Compatibility

levels in industrial plants for low-frequency conducted disturbances

IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic

safety-related systems

2) «\pp” refers to the on-line IEC database.
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IEC 61511, (all parts), Functional safety — Safety instrumented systems for the process

industry sector

IEC 61892-1:2001, Mobile and fixed offshore units — Electrical installations — Part 1: General

requirements and conditions

IEC 61892-3, Mobile and fixed offshore units — Electrical installations — Part 3: Equipment

IEC 61892-5:2000, Mobile and fixed offshore units — Electrical installations — Part 5: Mobile

units

IEC 618921980+ —Mobile—and—fxed—offshore

Part 7:

Hazardqus areas

IEC 62471-100, High-voltage switchgear and controlgear — Part 100
current gircuit-breakers

SOLAS| International Convention for the Safety of Life at

IMO MOQDU Code:1990, Code for the Construction a
Units,

3 Temms and definitions

For the purposes of this document, the/following\te d definitions apply.

NOTE The definitions includegd™ i art o 9 eneral application in the IEC 6184
Definitionp applying to particuld a 2q W pe inclyded in the other parts of IEC 61892.

3.1

a.c. sygtems of distrib
3.1.1

single-phase two-wire\z
system pomprising™

NOTE In S i isi§ ignated as a two-phase system

3.1.2

three-p )

system i conductors connected to a three-phase supply
3.1.3

obile Offshorg

7/<nating-

Drilling

2 series.

three-phase four-wire a c_system

system comprising four conductors of which three are connected to a three-phase supply and

the fourth to a neutral point in the source of supply

3.2
appropriate authority
governmental body with whose rules a unit is required to comply

3.3

availability

the state of an item of being able to perform its required function
[IEV 603-05-04]
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3.4

back-up protection3)

equipment or system which is intended to operate when a system fault is not cleared in due
time because of:

- failure or inability of a protective device closest to the fault to operate, or
- failure of a protective device, other than the protective device closest to the fault, to operate
3.5

centralized control
control of all operations of a controlled system from one central control position

3.6 II

computfer-based system
system [that consists of one or more programmable electronic devicgs
periphefals and software necessary to carry out automatically speci

ections,

3.7
contindity of service 3)

condition. that after a fault in a circuit has been cleared
re-estaljlished

ealthy cifcuits is

NOTE Ske circuit 3 in Figure 1.

3.8
contindity of supply
condition that during and after a fau Ci
permanently ensured

upply to the healthy cifcuits is

NOTE Ske circuit 3 in Figure

3.9
control|functions

functionls intend@

3.10
control|positio
group gf control
apparat

of equipment or systems

an operator can control the performance of a npachine,
of machines and apparatus

3.1
d.c. syste

3111
two-wire d.c. syste
system eomprisine

3.11.2

three-wire d.c. system

system comprising two conductors and a middle wire, the supply being taken from the two
outer conductors or from the middle wire and either outer conductor, the middle wire carrying
only the difference-current

3.12

diversity factor (demand factor)

ratio of the estimated total load of a group of consumers under their normal working
conditions to the sum of their nominal ratings

3) The International Electrotechnical Vocabulary (IEV) definition for this term is not applicable for this standard.
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3.13

fail-to-safe

principle by which a failure or malfunction of a component of the system causes its output to
automatically adjust to a predetermined safe state

[IEV 191-15-04 modified]

3.14

function

elementary operation performed by the system which, in conjunction with other elementary
operations (system functions), enables the system to perform a task

3.15 ol
high voltage
the set pf voltage levels in excess of low voltage

[IEV 601-01-27 modified]

3.16

hull-return system

system jn which insulated conductors are provided fopConhectic e of the
supply, |the structure of the unit or other permarently sed for

effecting connections to the other pole or phase

3.17
integrity
capabilify of a system to satisfactorily
conditions within a stated period of time

[IEV 191-19-07 modified]
3.18

low voltage
a set of|voltage (5

accepted to be 1 00

Qution of electricity and whose upper limit is generally

[IEV 60

3.19

machin;

room or ralized controls and measuring and monitoring equipment for main
equipm S ial auxiliary machinery are located together with the appropriate means
of comr}unication

3.20

maintainability

ability of an item under given condition of use, to be retained in, or restored to, a state in
which it can perform a required function, when maintenance is performed under given
conditions and using stated procedures and resources

[IEV 191-02-07]

3.21

monitoring functions

functions intended to collect data from equipment and systems for the purpose of display and
recording
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3.22
over-current
a current exceeding the rated current

[IEV 441-11-06]

3.23

over-current discrimination

co-ordination of the operating characteristics of two or more over current protective devices
such that, on the incidence of over-currents within stated limits, the device intended to
operate within these limits does so, while the other(s) does (do) not

[IEV 44 1=t7=15]

3.24
overload
operatirl]g conditions in an electrically undamaged circuit, which

[IEV 441-11-08]

3.25
partial fliscrimination (partial selectivity)?)
over-cufrent discrimination where, in the prese nore over-current protective

devices|in series, the protective devicg a given
level of short-circuit current without causing

3.26

primary distribution system

system having electrical \

3.27

rated lgad

highest value ofs S

3.28

reliability

the proRQabili at\an\iterm perform a required function under given conditions for|a given

time interval

[IEV 19

3.29
safety flu
function

3.30

secondary distribution system

system having no electrical connection with the main source of electrical power, e.g. isolated
therefrom by a double-wound transformer or motor-generator

3.31

short-circuit

accidental or intentional conductive path between two or more conductive parts forcing the
electric potential difference between these conductive parts to be equal to or close to zero

[IEV 195-04-11]

4) The International Electrotechnical Vocabulary (IEV) definition for this term is not applicable for this standard.
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3.32
software

program, procedures and associated documentation pertaining to the operation of a computer
system and including application (user) program, middleware and operating system (firmware)

program

3.33
sources of electrical power

3.32.1
emergency source of electrical power

source of electrical power intended to supply the emergency system in the event of failure of

the supply from the main source of electrical power

3.32.2
main squrce of electrical power
source of electrical power intended to supply all services necessary
normal pperational and habitable condition

3.34
system
collectign of components organised to accomplish a gpecific functie

3.35
total discrimination (total selectivi
over-cufrent discrimination where, in
devices|in series, the protective device
the othdr protective devices to operate

3.36
usability
extent which a sys

effectiveness, e@nc

intaimingath

set of function

Qunit in

causing

als with

5) The International Electrotechnical Vocabulary (IEV) definition for this term is not applicable for this standard.
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Before a fault During a fault After a fault
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Figure 1 — Continuity of supply/continuity of service

4 Sources of electrical power

4.1 General

Electrical installations shall be such that:

4.1.1 All electrical services necessary for maintaining the unit in normal operational and
habitable condition shall be assured without recourse to the emergency source of electrical
power.

4.1.2 Electrical services essential for safety shall be assured also under various emergency
conditions.
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4.1.3 When a.c. generators are involved, the design basis of the system shall include the
effect of inrush current of e.g. large motors, transformers, capacitors and chokes, connected
to the system. The voltage drop due to such current shall not cause any motor already
operating to stall or to have any adverse effect on other equipment in use.

NOTE Consideration regarding harmonic distortions should be given to installations with a high load from power
semiconductor systems.

4.1.4 The voltage profile of the system shall be confirmed by studies as defined in Clause 9.
Voltage tolerances are given in IEC 61892-1. The total voltage drop between generators or
transformers and load shall not exceed the following values:

AC systems: RreFma-contingeustoad 6%
— motor starting 20 %
DC systems: 10 %
NOTE 1 |The voltage drop should be calculated from the distribution board included,
that is, supplied by a transformer with tappings or a generator.
NOTE 2 known, a
value of @,
NOTE 3 ipnality or
performar ables.
NOTE 4
4.2
421 7 ets. For
fixed unlits other sources o 8 subject
to apprd
For smgll installations|(whs ovoltaic
cells orwind geyp ies @ ution of
the eleqtrical pow bll be in
erators shall be such that in the event of any one génerator
ssible to supply those services necessary to provide:
al conditions and safety;
at full operation with maximum load shall be maintained with one generator being

NOTE—_Mmimum comiortable conditions of habitability Include at least adequate services for lighting, cooking,
heating, domestic refrigeration, mechanical ventilation, sanitary and fresh water.

4.2.3 Where transformers, converters or similar appliances constitute an essential part of the
electrical supply system required by 4.2.1, the system shall be so arranged as to ensure the
same continuity of supply as stated in 4.2.2.

4.3 Emergency source of electrical power

4.3.1 A self-contained emergency source of electrical power shall be provided as required by
the appropriate authority. Provided that suitable measures are taken for safeguarding
independent emergency operation under all circumstances, the emergency source of
electrical power may, in exceptional cases and for periods of short duration, be used to supply
non-emergency circuits subject to agreement by the appropriate authority.
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NOTE For units where the main source of electrical power is located in two or more spaces which have their own
systems, including power distribution and control systems, completely independent of the systems in the other
spaces and such that a fire or other casualty in any one of the spaces will not affect the power distribution from the
others, or to the services required by 4.7.1, the requirements of 4.3.1 may be considered satisfied without an
additional emergency source of electrical power, subject to approval of the appropriate authority.

The power available, duration of supply and services provided for safety in an emergency
shall be as required by the appropriate authority.

4.3.2 Where the emergency source of electrical power is a generator it shall be:

a) driven by a suitable prime-mover with an independent supply of fuel and cooling medium;

b) started automatlcally upon fallure of the supply from the main source of electrical power to

the ¢ ystem;
C) provj A
NOTE 1 |Further consideration should be given to other conditions affecting the enferge e-mover
such as environmental conditions, etc. B

NOTE 2 |[For starting arrangements of emergency generators, see 4.9.

4.3.3 \Vhere the emergency source of electrical power is it shall be

capable| of:

a) carryi ( iNtaining the vqltage of
the battery throughout the discharge.period \ i 7 its nominal voltage;

b) auto vent of failure of the main
souf

c) immedi i CES gquired for the transitional squrce of

electrical power in 4.3.4,

434 7 ~ 3.2 shall
consist |[of an accumula a i ich shall
operate| without recha ' nain , out the
discharge peri@ i ; i omi supply
automalically in t $ Hure ef ejther the main or the emergency source of glectrical
power t i - 9 ) ity shall be
sufficier hority.

For mohi
NOTE A
4.3.5 PRrovision shall’be made for the testing at regular intervals of the complete emergency

power siystem and shall include the testing of the automatic starting arrangements. Tgsting at
regular INtervals shailalso cover foad operation.

4.3.6 The emergency source of electrical power may be used for the purpose of starting a
main generator set from a power blackout condition if its capability either alone or combined
with that of any other source of electrical power is sufficient to provide at the same time the
emergency services required by the appropriate authority.

Where the means for starting a main generator set from a power blackout condition is solely
electrical and the emergency source of electrical power cannot be used for this purpose, the
means for starting the generator set to be used for start-up from the power blackout condition
shall be provided with starting arrangements at least equivalent to those required for starting
the emergency generator set.
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4.3.7 During changeover from the main source of electrical power to the emergency source
of electrical power, an uninterruptible power supply (UPS) system shall ensure uninterrupted
duty for consumers which require continuous power supply, and for consumers which may
malfunction upon voltage transients.

4.4 Additional requirements for periodically unattended machinery spaces

4.4.1 Units intended for operation with periodically unattended machinery spaces shall
comply with 4.4.2 to 4.4.8 inclusive.

4.4.2 Where electrical power is normally supplied by one of the unit’'s generating sets,
arrangements such as load shedding. shall be provided to ensure that the-safety of the unit
with redard to station-keeping, propulsion and steering, is at least equivalent toxthat.of a unit
having the machinery space manned.

4.4.3 In the event of failure of the generating set(s) in service, pryvisi de for
the autgmatic starting and connection to the main switchboard ing set of
sufficient capacity to supply those services necessary to en € init with
regard [o station-keeping, propulsion and steering, is at f a unit
having the machinery space manned.

4.4.4 The arrangement shall permit automatic re c ial services, which may
be sequentially started if necessary.

445 et shall
be such afe and
practicable, subject to a maximum of 45 s.

4.4.6 / a given
generatpr circuit breakfe

4.4.7 If the el@a ating in
parallel] provisio ropriate
separation of the ' 3 ¢ ensure that, in the event of loss of one ¢f these
generat | station-
keeping

4.4.8 Reyyire

45 @

4.5.1 Photovoltaic System

The system shall be sized in a way that guarantees the power for normal operating conditions
and ensures the supply of the loads even in periods of “no sun”.

When sizing the system, the following shall be taken into consideration:

— environmental conditions;

— geographic location;

— solar radiation;

— days foreseen with “no sun”;

— required energy by the loads (Wh/day);
— energy for preferential load supply;

— rated voltage and current;
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— photovoltaic module maintenance coefficient;
— safety factor;
— efficiency of storage battery.

NOTE For information on photovoltaic design and systems reference should be made to IEC 60904 series and
IEC 61194.

4.5.2 Eolic System

The system shall be sized in a way that guarantees the power for normal operating conditions
and ensures the supply of the loads even in periods of “wind lull”.

When s|zing the system, the following shall be taken into consideration:
— envifonmental conditions;

— geographic location;

— ventjlation;

— dayg foreseen with “wind lull”;

— reqdired energy by the loads (Wh/day);
- eneLng for preferential load supply;

— rated voltage and current;

— wind generator maintenance coeffigj

— safely factor;

— efficjency of storage battery.

To allow
installed.

shall be

NOTE 1 be fitted
to the tur

NOTE 2 i 6.1.
4.6

4.6.1 switchboards and batteries shall be separated frpm any
hazardd IEC 61892-7. Batteries, e.g. for nav-aid systems, may be
acceptejdin h :K. Ous areas, provided the batteries with enclosure are certified for fhe area
in question.

NOTE The hazardous~arg€a generated by the battery itself is not covered by this requirement.

4.6.2 The emergency source of electrical power, any associated transforming equipment, the
emergency switchboard and related cables shall not be located in any space(s) containing the
main source of electrical power or other equipment presenting a fire risk nor in any room or
compartment having direct access to such space(s).

For mobile and floating production units the location shall be on or above the uppermost
continuous deck or equivalent and shall be readily accessible from the open deck.

Rooms or compartments in which the emergency source of electrical power, any associated
transforming equipment, or the emergency switchboard are located shall be separated from
any machinery space containing the main source of electrical power, by classified partitions
as defined in the International Convention for the Safety of Life at Sea.
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For fixed units the requirement for separation of the main and emergency power plant shall be
in accordance with the requirements of the appropriate authority.

The emergency power system shall be arranged so as to permit total electrical separation
from the main power system. During normal service, interconnection from the main
switchboard shall supply power to the emergency switchboard provided that automatic
interruption of the interconnection at the emergency switchboard is ensured in the event of
failure of the main source of electrical power.

The functioning of the emergency power systems shall be ensured in the event of fire in the
space(s) containing the main source of electrical power.

power.

NOTE The emergency switchboard should be installed as near as is practicable to tlie emeource of

4.7 Qutput

4.7.1 The emergency source of electrical power shall be ‘sufficie [ Il those
serviceg that are essential for safety in a case of emergenc i § for the
time defined by the appropriate authority. Due regard sha id e i as may

have to|be operated simultaneously.

The mo$t common services are the following:

a) navipation and obstruction signals>s

b) lighting of all zones essential for suxvivakst esCapéways, personnel lift gars and
trunks, landing pads, boat boarding

c) external communicatiop

d) fire |detection, fire ala ery irefighting equipment operating on|electric
POWET;

e) equipment,

disembarkat

at life-saving stations serving platform

ncy (for

intennal’"communication systems required in an emergency;

m) any other emergency or essential system;

n) lighting of machinery spaces to allow essential operations and observations under
emergency conditions and to allow restoration of service;

o) all power-operated watertight door systems;
p) all lighting relative to helicopter operations and landing;

q) all permanently installed battery chargers servicing equipment required to be powered
from an emergency source;

r) sufficient number of bilge and ballast pumps to maintain safe operations during emergency
conditions.
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4.7.2 Navigation and obstruction signals and lights, which may be required for marking of
offshore units, shall be provided with power for a period of 4 days without external power

supply.

4.8 Additional requirements for electrical emergency power systems

4.8.1 Prime movers for emergency generators shall have as few automatic safety functions
as possible in order to ensure continuous operation. Normal motor and generator protection
shall be provided if running unattended for test of the emergency generator or if it is used as a
harbour generator.

4.8.2 An_indicator shall be mounted in a suitable place to indicate when an emergency
battery [s discharging.

NOTE Bpttery backed light fittings do not do this in general. Trip of supply to emepgency lighting.shalkgive alarm
at a manrjed position.

4.8.3 FKor floating units the emergency generator and its pri rgency
accumulator battery shall be designed to function at full rajed d when
inclined|up to the maximum angle of heel in the intact a tated in
IEC 61892-5.

4.9

491 e started in their cold gondition

temperatures are likgly to be
" and maintenance of |heating
othat ready starting will be asgured.

d to be automatically started, ghall be
the appropriate authority with a|storage
arts. A second source of energy shall be
30 min unless hand (manual) starting| can be

and sesonhdary start arrangements are electrical, the systems

flarging and energy-storing devices shall be located in the emergency
generatprroom. These devices shall not be used for any purpose other than the operation of
the emergency generator set. This does not preclude the supply to the air receiver of the
emergency generator set from the main or auxiliary compressed air system through a non-
return valve fitted in the emergency generator room.

4.9.6 When automatic starting is not required by these requirements, and where it can be
demonstrated as being effective, hand (manual) starting is permissible, such as manual
cranking, inertia starters, manual hydraulic accumulators, or power cartridges.

4.9.7 For a unit which is normally manned the readiness of the emergency generator to start
shall be indicated in a manned location, for example the control room.
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5 System earthing

5.1 General

Clause 5 gives requirements and recommendations for system earthing, i.e. an intentional
connection of the neutral point of the electrical power supply system to hull or structure.

NOTE 1 The intent of the requirements is to promote broad application of the fewest varieties of system earthing
patterns that will satisfy operational and safety requirements. Even minor deviations in design are to be avoided.

NOTE 2 On occurrence of a fault from line to earth, the steady state and transient voltages to earth and fault
currents vary with the impedance between the neutral point and earth. This impedance is dependent on the
treatment of the neutral point.

5.2 eneral requirements

5.2.1 ystem earthing shall be considered for all electrical power order to
control pnd keep the system’s voltage to earth within predictable rovide
for a flgw of current that will allow detection of an unwanted system
conductprs and earth, which should instigate automatic digconnectiongoithe system
from copductors with such undesired connections to eartly ause 6)

an alarm shall be given at a manned control centre.
NOTE Guidance to a system for the investigation of earth faultg shouid be

5.2.2 The magnitude and duration of.a pote ced the

design ¢apacity of any part of the eleefrical p@

5.2.3 \Vhere an earthed system is divided neutral
earthing shall be provided for each sedction

NOTE Fpr installations in hazardowu

5.2.4 For emergency|powe ! ion shall be given to the need for coftinuous
operatign of the~eons S feciding
betweer earthe' '

NOTE A

5.2.5 /

5.3

The sel
power §|

- direutly' earthed

4 AW
™ DyDLUIII},
— impedance earthed (IT system);

— isolated (IT system).

NOTE 1 The principal features of these methods are presented in Table 1.

NOTE 2 Although not intentionally connected to earth, the so called "unearthed" or "isolated" system is in fact
capacitively earthed by the distributed capacitance to earth of the conductors throughout the system together with
any interference suppression capacitors.

5.4 Neutral earthing for systems up to and including 1 000 V

5.4.1 The neutral point shall either be directly connected to earth or through an impedance.

NOTE 1 Earthed neutral systems should be achieved by connecting the neutral point directly to earth. The earth
loop impedance shall be low enough to permit the passage of a current at least three times the fuse rating for fuse
protected circuits or one and a half times the tripping current of any excess current circuit breaker used to protect
the circuit.
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NOTE 2 In the case of impedance earthing, the impedance should be such that the earth fault current is slightly
higher than the capacitive current of system. The maximum earth fault should however be limited to:

— 100 A per generator;

— 100 A per transformer.

5.4.2 Where phase to neutral loads shall be served, systems shall be directly earthed.

NOTE The neutral is defined for a polyphase only (see IEV 601-03-10).

5.5 Neutral earthing for systems above 1 000 V

5.5.1 Earthed neutral systems shall limit the earth fault current to an accgmble level either
by inseEmg an impedance In the neutral connection 10 earth or by an trangformer.
Direct eprthing shall not be used for these systems.

NOTE The prospective earth fault current should be at least three times the valugs o i operate
any earth|fault protective devices.

5.5.2 In the case of impedance earthing, the maximum, a limited to a
current that a generator normally can withstand for a pro ki i to the
core.

NOTE In] the case of impedance earthing, the impedance should be(s gher than

the capaditive current of system. The maximum earth fault ufacturer.
In the abgence of precise values the foIIowing}zm\be taken\as

Voltage E@Qtor\ \ ) Transformer

11 kV /26\‘)'\ per\gg}s{ator 20 A per transformgr

6,6 kV \20 P(p%f\ge%\a\tak > 20 A per transformgr

690 V / /\1\@ A\){éen?r%r 100 A per transfornjer

5.5.3 tecting defects in the insulation of the slystem.

NOTE 1 nt exceeds 5 A, automatic tripping devices should be|provided.

Where th 5 A, an indicator should be provided as an alternafive to an
automatig

NOTE 2 g eas, an additional requirement is given in 5.3 of IEC 61892-7.

56 @ erated in parallel with source transformers

5.6.1 i onnected generators are or may be operated in parallel with source
transformers, )the~neutral earthing arrangements shall provide for either system operating

independently. The neutral earthing equipment shall, wherever practical, be identically rated
for all pOWET SOUTCES.

5.6.2 The resistors shall reduce the fault current to a level sufficient to operate the
distribution system earthing protection and provide suitable discrimination.

5.6.3 Where the normal ratings of the source transformer and parallel running generators
are significantly different, the resistor rating selection shall be dictated by the requirement to
ensure that the most insensitive earth fault protection on any incoming or outgoing circuit
operates positively with the smallest possible source of earth fault current connected to the
system.
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Earthing resistors, connection to hull/structure

Earthing resistors shall be provided with insulation suitable for the phase-to-phase

voltage of the systems to which they are connected. They shall be designed to carry their
rated fault current for at least 10 s in addition to any continuous loading, without any
destructive effect to their component parts

5.7.2 Earthing resistors shall be connected to the unit’s structure or hull. In addition earthing
resistors shall be connected together on the structure/hull side of the resistor, whereto also
the protective earthing (PE) conductor of the distribution system shall be connected. Suitable
disconnecting links, which allow for measuring purposes, shall be provided.

The mefns of connection shall be separate from that provided at the unit' g structure, ot hull for
radio, rgdar and communications circuits in or to avoid interference.
Table 1 — Summary of principal features of the neutral %l}h\l theds
Meang of earthing Not intentionally earthed Impedance ea¢the \ irectly, eafthed
Isolated R
System voltage sysiems are lifely to

have higher VA earth fault levels, wh

All methods are potentially applicable (but note higheivo w
ieh may™a
7

impedance methods, unattractive)

directly eart

d connectiops, or low

Overvoltages

The most significant overvo
neutral earthing

e

oNse not Muenced by the mgthod of

N4
Electric shock risk All major installat§m\3 M%Qntial&xlethékwhatev}r method of neutral earthipg is used
Use of regidual current Will normally not fun n i rrent Acceptable
device forll electrical
safety g current should
Use of 3-phase 4-wire Acceptable
supply
Earth fault current Depends on impedance May be up to 50 % greater
magnitudé value, typically than symmetrical 3-phase
5A-400 A value
Sustained operation wj Noxmally po'ssib May be possible but not Not possible
earth faul advisable, depending on
impedance value
Minimum Alarm/indication, earth Over-current prot¢ction

earth aul'\
protectior i x

larm\or ingication

fault relay, over-current
protection, depending on
impedance

Switchgear faultrating

May be rated on normal phase to phase or 3-phase

symmetrical fault value

May have to be rdted on
single-phase-to egarth or

phase-to-phase-tg-earth
value

Earth fault location

Faults not self-revealing
Must normally be located
manually unless core
balance current
transformers are fitted

If relays fitted, faults self-
revealing. Otherwise must
be located manually

Faults are self-revealing on
over-current

Fire risk

Very low, provided that
earth fault current does not
exceed 1 A. Prolonged fault
may present a hazard

Risk of igniting flammable gases. High impedance faults
can lead to burning at fault location.

Flash hazard (phase-to-
earth

Low

Increasing

High

Availability of suitable
equipment

Similar generation & distribution equipment is applicable

on all systems

Allows use of land based
equipment designed for TN-
S systems
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6 Distribution systems

6.1 DC distribution systems
6.1.1 Types of distribution systems
The following types of distribution systems are considered as standard:

a) two-wire with one pole earthed but without structure or hull return system — TN system;
b) three-wire with middle wire earthed but without structure or hull return — TN system;
c) two-wire insulated — IT system.

The strycture or hull return system of distribution shall not be used.

The requirement does not preclude, under conditions approved by,
the use [of:

riate gchority,

— impressed current cathodic protective systems;
- limit

— insu does™ot exceed 30 mA

NOTE 1
First lette
T =dirg
| = all
Second g
T = dirg 6 earth, independently of the earthing of|lany point
of th
N = dir 3 K —cohductive—parts to earthed point of the power system (in a.c.
sy i stem is normally the neutral point or, if a neutral pgint is not
av|
Subsequg
S = prg i i ded bya condictor separate from the neutral or from the earthed line {or in a.c.
Sy
C =ney
NOTE 2
NOTE 3 i igures 2 — 5 show earthing of a specific pole of a two—wire d.c. system, the
decision ositive or the negative pole should be based upon operational circumgtances or

other conpideratio
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6.1.1.1 TN d.c. systems

Figures 2, 3 and 4 illustrate a TN-S d.c. system, a TN-C d.c. system and a TN-C-S d.c.
system respectively.

-~ L+
PEN (d.c.)
— O L-
9 /T PE
i l\\ '\\
R
System & : g - .
4 ) N ! 1 i '
N e - - -
_T Exposed-conductive-parts
Earthing of system
IEC 1024/01
~

\\) L+

System {

Exposed-conductive-parts

IEC 1025/01

The earthed line conductor (for example L-) in system a) or the earthed middle wire conductor (M) in system b) are
separated from the protective conductor throughout the system.

Figure 2 — TN-S d.c. system
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~ L+
—_ Q PEN (d.c.)
N
I
System a) : ; ‘—72-0l
T T L
—1= Expesed-conductive—parts
Earthing of system
[EC yelm
~ DNUIR .
%
PEN (d.c.)
~ (A \\
_ CheP .
\ N L“r\
' i A
Systém b) Q S‘T— N 7 7
Exposed-conductive-parts
IEC 1§26/01
The funcii nductor (for example L-) in system a) and the protective conductor are
combined{i r PEN (d.c.) throughout the system, or the earthed middle wire condudtor (M) in
system b r are combined in one single conductor PEN (d.c.) throughout the system.
NOTE T s are\pot allowed in hazardous areas, see IEC 61892-7.
Figure 3 — TN-C d.c. system
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~ L+
PEN (d.c.)

. § z z PE
. -

- R I :

! 1 !
System a) N : ‘ 1_71_7 : f_
N = ——————— ~———
]

Exposed-conductive-parts

Earthing of system
. TN-C system J‘ /(N@(e L\/
et V“ -
TN-C-S d.c. system < \ \

< Q -
IEC 1028/41
-~ = @ L+
PEN (d.c.) {\ \>
— 7 /7- PE
~ \( H
— \_/ -

N ]
X i

v\\/: 7 M
Syftem b \ P i daia ,l._._,l\\
P ' l X
= __:]- Exposed-conductive-parts
Earthi system

TN-C system J‘ TN-S system N
> >

-
t o

-
Pl

TN-C-S d.c. system

-

IEC 1029/01

The functions of the earthed line conductor (for example L-) in system a) and protective conductor are combined in
one single conductor PEN (d.c.) in parts of the system, or the earthed middle wire conductor (M) in system b) and
protective conductor are combined in one single conductor PEN (d.c.) in parts of the system.

Figure 4 — TN-C-S d.c. system


https://iecnorm.com/api/?name=c92f674d2a9dd624cae9c316ff420f03

~28 - 61892-2 © IEC:2005(E)

6.1.1.2 IT d.c. systems

Figure 5 illustrates an IT d.c. system.

Yystem a)
IEC 1032/41
~ L+
M
-~
L-
System b)
Exposed-conductive-parts
Earthing of exposed-
conductive-parts
IEC 103§/01
Figure 5 — IT d.c. system
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6.1.1.3 DC voltages

Table 2 gives recommended values of nominal voltages and maximum voltages allowed for

unit service systems of supply:

Table 2 — Voltages for d.c. systems

Application Nominal voltages Maximum voltages
\Y \Y,

Power 110, 220, 600, 750 1000

Cooking, heating 110, 220 500

Lighting and socket outlets 24, 110, 220 500

Communication 6, 12, 24, 48, 110, 220

Supplies to lifeboats or similar craft 12, 24, 48 5 Q\/
Instrumentation 24,110, 220 /\ 50

6.2 AC distribution systems
6.2.1 Primary a.c. distribution systems
The follpwing systems are recognised

— threg¢-phase three-wire insulated, or impeda

— thre¢-phase three-wire with neutral\ear

— threg¢-phase four-wire x

6.2.2 Secondary a

bwing s

The foll dard for secondary distribution:

— thre
— thre

pedance earthed — IT systems;
earthed — TN systems;

— thre eutral earthed but without structure or hull retur
syst

— sing ire ipsulated — IT systems;

— sing ire with one pole earthed — TN systems;

ed —(1 3 :
3 tht without structure or hull return — TN [system.

- TN

-

— single«phase twe<wire with mid-point of system earthed for supplying lighting and|socket-

outletss= TN systems:

— single-phase three-wire with mid-point earthed but without structure or hull return — TN

systems.

NOTE The code used has the following meanings:

First letter — Relationship of the power system to earth:

T = direct connection of one point to earth;

| = all live parts isolated from earth, or one point connected to earth through an impedance.

Second letter — Relationship of the exposed—conductive—parts of the installation to earth:

T = direct electrical connection of exposed—conductive—parts to earth, independently of the earthing of any point

of the power system;

N = direct electrical connection of the exposed—conductive—parts to earthed point of the power system (in a.c.
systems, the earthed point of the power system is normally the neutral point or, if a neutral point is not

available, a phase conductor).
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Subsequent letter(s) if any — Arrangement of neutral and protective conductors:

S = protective function provided by a conductor separate from the neutral or from the earthed line (or in a.c.
systems earthed phase) conductor;

C = neutral and protective functions combined in a single conductor (PEN conductor).

6.2.2.1 TN a.c. systems

TN power systems have one point directly earthed, the exposed conductive parts of the
installation being connected to that point by protective conductors. Three types of TN system
are considered according to the arrangement of neutral and protective conductors as follows:

— TN-S system (see Figure 6): in which throughout the system, a separate protective
conguetoristsed:

— TN-C-S system (see Figure 7): in which neutral and protective fu
a single conductor in a part of the system;

— TN-C system (see Figure 8): in which neutral and protective, fu
sing|e conductor throughout the system.

re_ sompined in

1o

L2o

IEC 1016/01

Separate

PE

- Exposed-conductive-parts

Earthing of system
IEC 1018/01

Neutral and protective functions are combined in a single conductor in a part of the system.

Figure 7 — TN-C-S a.c. system
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Lto

L2o

L3o

= Exposed-conductive-parts
Earthing of system

Neutral and protective functions are combined in a single conductor throughout the s

NOTE TN-C systems are not allowed in hazardous areas, see IEC 61892-7

Figure 8 — TN-C a.c. syst€

6.2.2.2 |IT a.c. systems
The IT power system has all live parts isolate € point connected fo earth
through| an impedance, the exposeds electrical installation being
earthed|independently or collectively (see Figure 9).

Lto

\
SNaRNw

impeda
8 L S A
i ¢ /T PE
Ol e '
= Exposed-conductive-parts =

Earthing of system
IEC 1022/01

1) The sy ed from earth. The neutral may or may not be distributed.

Figure 9 — IT a.c. system

Remark — The following is an explanation of the symbols used in Figures 2 to 9 inclusive
(see IEC 60617-11):

) d Neutral conductor (N)
/
/T Protective conductor (PE)

s Combined protective and neutral conductor (PEN)
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6.2.3 AC voltages and frequencies

Tables 3 and 4 give the maximum voltages allowed and the recommended values of nominal
voltages and frequencies for a unit’s service systems of supply.

Voltage and frequency shall be chosen in accordance with IEC 60038. The values applicable
are given in Tables 3 and 4.

In Table 3, the three-phase four-wire systems and single-phase three-wire systems include
single-phase circuits (extensions, services, etc.) connected to these systems. The lower
values in the first and second columns of Table 3 are voltages to neutral and the higher
values are voltages between phases. When one value only is indicated. it refers to three-wire
systemg and specifies the voltage between phases. The lower value in the third\colunin is the
voltage [to neutral and the higher value is the voltage between lines.

60 Hz
ige). It is
is also
eries | should be

Two selfies of highest voltages for equipment are given in Tabl
systemg (Series 1), the other for 60 Hz systems (Series Il — {
recommended that only one of the series should be used_i
recommended that only one of the two series of nominal v

used in jany one country.

Table 3 — AC systems having
100 V and 1 000 }'n\clusi

Three-phase four-wire or three- |re§*s\tﬂns \ \ /éingle-phase three-wire slystems

Nominal voltage Nominal voltage
v (N v
NI oo

N \12\0?0@ 120/240
2 —_
230/4 6 2771480 -
400/‘ -
\/\ 347/600 -

NOTE #40 V/aﬁd\BQV\S\X\BQ \galso used for 60 Hz systems, e.g. for drilling applications and FPSPs.

bd value
B. At the
this the
V value

50 Hz
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Table 4 — AC three-phase systems having a nominal voltage above 1 kV
and not exceeding 35 kV and related equipment @

Series | Series Il
Highest voltage Nominal system Highest voltage Nominal system
for equipment voltage for equipment voltage
kV kv kV kV
3,6b 3,3b 3b 4,40b 4,16°b
7,2b 6,6 b 6b - -
12 11 10 - -
17,5) - (15)
24 22 20
364d 33d -
- - - 34,5¢
40,54 - 35d -
NOTE |1 Itis recommended that in any one country the ratio/between two.adjacent nominal voltages $hould
be not Ipss than two.
NOTE |2 In a normal system of Series |, the_highest yvpltage dwest™oltage do not differ by more
than approximately £10 % from the nominal system of Series Il, the highest
voltage|does not differ by more then +5 % than =10 % from the n¢minal
voltage|of the system.
a Theq P
volt3
The d that
thesle values should not be\use
b The
¢ The
d  The
6.2.4
For disfrj 500 V the control voltage shall be limited to 250 V| except
when a t is enclosed in the relevant control gear and the disfribution

voltage |i

000 V.

7 Distribution system requirements

7.1
7.1.1

Earthed distribution systems

generator, if installed, so that the generator may be disconnected for maintenance.

7.1.2

Means of disconnecting shall be fitted in the neutral earthing connection of each

In distribution systems with neutral earthed and generators intended to run with

neutrals interconnected, manufacturers shall be informed so that the machines can be
suitably designed to avoid excessive circulating currents. This is particularly important if they
are of different size and make.
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7.2 Methods of distribution

7.2.1 The output of the unit’'s main source of electric power can be supplied to the current
consumers by the way of either:

a) branch system, or

b) meshed network or ring-main.

7.2.2 The cables or bus ducts of a ring-main or other looped circuit (e.g. interconnecting
section boards in a continuous circuit) shall be formed of conductors having sufficient current-
carrying and short-circuit capacity for any possible load and supply configuration.

7.3 Balance of loads

7.31 Balance of load on three-wire d.c. systems

Currenticonsuming units connected between an outer conducte 3 i ire shall be
grouped in such a way that, under normal conditions, the logd oK vQ-ha system
is balan ribution
and section boards as well as the main switchboard.

7.3.2 Balance of loads in three- or four-wire g

For a.c| three- or four-wire systems, d in the
final cir¢uits that the load on each ph s far as

possiblg within 15 % of their respective tgad s ivi boards
as well as the main switchboard.

7.4 Fiinal circuits

7.4.1 General

A separgpte final i ice and
for everly motor d ot more
than ong¢ appliance.

7.4.2

Final ci ft small
galley € rs (e.g.
desk an plied.

In a fingl_circdit havirig a current rating not exceeding 16 A, the total connected load ghall not
exceed B0\% of the set current of the final circuit protective device

In the absence of precise information regarding lighting loads of final circuits it should be
assumed that every lampholder requires a current equivalent to the maximum load likely to be
connected to it.

7.4.3 Final circuit for lighting in accommodation spaces.

Final circuit for lighting in accommodation spaces may, as far as practicable, include socket-
outlets. In that case, each socket-outlet counts for 120 W.

7.4.4 Final circuits in offices and workshops.

Final sub circuits in offices and workshops cannot be evaluated as 120 W for a socket-outlet
but need to be evaluated according to actual/estimated load.
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7.4.5 Final circuits for heating

Each heater shall be connected to a separate final circuit except that up to ten small heaters
of total connected current rating not exceeding 16 A may be connected to a single final circuit.

7.5 Control circuits
7.51 Supply systems and nominal voltages

As the extension and complexity of control circuits may vary, it is not possible to lay down
detailed recommendations for type of supply and voltage, but consideration should be given
to choosing a.c. or d.c. systems with nominal voltages as indicated in Tables 2 and 3.

Where [external control systems are grouped in a console, unless i rotected
against jaccidental contact and properly marked, the control voltage s 60 V.
7.5.2 Circuit design

Control [circuits shall be designed in such a manner that, a n these
circuits do not impair the safety of the system.

In partigular, control circuits shall be designed, Hangers

resulting from a fault between the control circuj
malfunction (e.g. inadvertent operation

othler conductive parts liable tp cause

5

NOTE Attention is drawn to the control circuits i aintair\the avdilability of essential servi¢es in the
case of a

7.5.3 Motor control

Unless [ motor cowtrol circuits shall be designed go as to
prevent|lany motor from ynintenti s nati tarting after a stoppage due to over-current

tripping|or a fall iior lgss © if Sychstarting is liable to cause danger.

Where [reverse-cuiT
avoidan
cause danger.

motor is provided, provision shall be made|for the
f rotation at the end of braking, if such reversal may

7.5.4

Short-cifsui | be provided for control circuits including signal devices.

Where a faultjin al device would impair the operation of essential services, such|devices
are to bpseparately protected.

7.5.5 Arrangement of circuits

For essential duties, consideration shall be given to monitoring associated control circuits to
ensure, as far as is practicable, that such circuits are readily available for service.

7.6  Socket-outlets

7.6.1 Socket-outlets for portable lamps and small domestic appliances may be grouped
together as mentioned in 7.4.

7.6.2 Socket-outlets for systems above 250 V shall be rated not less than 16 A.
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7.6.3 Where differing distribution systems supplying socket-outlets are in use, the socket-
outlets and plugs shall be of such design that an incorrect connection cannot be made.

7.6.4 Socket outlets rated above 16 A such as welding socket outlets can be grouped and do
not need to be rated for simultaneous full load for all outlets. The circuit protection shall
ensure that all circuit components including cables are fully protected independent of the
possible actual load.

7.7 Shore connections for mobile units

7.7.1 Where arrangements are made for the supply of electric power from a source on shore
or elsewhere, a suitable termination point shall be installed on the unit fer the convenient

receptign of the flexible cable from the external source. Fixed cables of gdequa ratihg shall
be provided between the termination point and the main or emergency gwitc

7.7.2 An earth terminal shall be provided for connecting the hull.to a >n
7.7.3 The shore connection shall be provided with an i ergency
switchbpard in order to show when the cable is energised.

7.7.4 Means shall be provided for checking the po nce (for
three-phase a.c.) of the incoming supply in relatior

7.7.5 / system
of supp bnd the
procedu

7.7.6 F so that
mechan

7.7.7 /

7.7.8 7 i ircuy ing’of the distribution system shall be higher than the
short-ci i

7.8 Motor’cir

7.8.1

Each m sfactory
starting e cable
network], .it/may be hecessary in certain cases to limit the starting current to an ac¢eptable
value.

The supply of the motor controlgear auxiliary circuits or the design of this equipment shall be
such that proper functioning is not affected by the voltage drop on the main circuit during
starting.

7.8.2 Means of disconnection

Means shall be provided for the disconnection of the full load from all live poles of supply
mounted on or adjacent to a main or auxiliary distribution switchboard. A disconnecting switch
in the switchboard may be used for this purpose. Otherwise, a disconnecting switch within the
controlgear enclosure or a separate enclosed disconnecting switch shall be provided.
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7.8.3 Starters remote from motors

When the starter or any other apparatus for disconnecting the motor is remote from the motor,
either a minimum of one of the following shall be arranged or equal safety shall be obtained:
— provision shall be made for locking the circuit disconnecting in the "off" position, or

— an additional disconnecting-switch should be fitted near the motor, or

— the fuses in each live pole or phase should be so arranged that they can be readily
removed.

7.8.4 Master-starter system

For spe€lcial applications a single master-starter system (i.e. a starter ysed fonconifolling a
number|of motors successively) can be used. The apparatus shall or-each motor,
under-vpltage and over-current protection and means of disconnection seffectjve than
that required for systems using a separate starter for each motor.

Where {he master starter is of the automatic type, suitabl means
shall be| provided for manual operation.

8 Diversity (demand) factors

8.1  Fjnal circuits

The calles of final circuits shall be rated

8.2 (ircuits other than final circui

Circuits| supplying two olNmo i ire he total
connected load subjeatiwh j Ta actor in
accordance with 8,3 and

Where s$pare circt:f r future
increas¢ in load 5 of any
diversity factor. S e circuit
requireq rating.
8.3

A diversi factor may be applied to the calculation of the cross-sectional|area of
conductors an theyrating of switchgear, provided that the known or anticipated cgnditions
in a parficttar part of’an installation are suitable for the application of diversity.

8.4 Motive-power circuits - General

The diversity factor shall be determined according to the circumstances. The normal full-load
shall be determined on the basis of the rating plate ratings of motors.

In the assessment of diversity factors of a.c. motive power circuits, account shall be taken of
the relatively small decrease in current consumption of partially loaded motors.
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9 System study and calculations

9.1 General

The final selection of conditions to be covered shall be agreed with the unit's owner, and
according to the requirements of the appropriate authority. The studies and calculations shall
reflect the installed power rating, and the complexity of the electrical system. Additions and
alterations in existing electrical system, temporary or permanent, shall be evaluated
accordingly.

In order to confirm the design of the electrical system and to confirm the ratings of the
equipm i i : chosen
from:

- elec

- load| flow calculations: to check voltage profiles and circ
conditions;

jly state

- shornt-circuit calculations: to analyse fault currents der a v3griety of
symmetrical, asymmetrical and unbalanced faul all be (sed for
equipment specification, and control and protectiye relay applisa and setting pyrposes;

alOpratection settings to |provide
' to isolate minimum amount of

iefit and dynamic performance of
disturbances. These shall be |used to
for the following:

- prot
corr
plan

- pow

pow
cheq

ation of

9.2 Electrical load study

An electrical load list shall be prepared to establish the electrical power requirements
throughout the installation.

NOTE 1 Load estimates should be carried out for all operational conditions, for example:
— drilling;

— maximum power consumption including all systems;

— normal power consumption required for full operation;

— life support;

— emergency;

— minimum load required for full operation with low priority loads disconnected.
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NOTE 2 An electrical load profile should be prepared for normal operations, as far as possible, over the entire
lifetime of the installation.

NOTE 3 Separate load studies should be carried out to establish the temporary load requirements during
pre-operation phases, for example:

— onshore commissioning and testing;

— float out;
— deck mating;
— inshore hook-up and commissioning;

— tow out;

— offshore hook-up and commissioning;

— harbour stay / docking.

9.3

Steady [state load flow calculations shall be carried out for the operational .egndition
maximum peak load and minimum load based on loads determined i

NOTE

— magnityde and phase angle of the busbar voltages;

— active gnd reactive power production and load at the busbars;
— active gnd reactive power flow in cables and transformers;

— power Ipsses;

— busbar jand cable ampacity at given ambient temperature;

— recomnjended setting of the transformers tappings;

— voltage|rise in long runs of high voltage cabl

9.4  Short-circuit calculations

9.41 1T ircuits shall be calculated
system |voltage for threg ; f and “phase-to-earth” fault co
These galculated current itably rated equipment and to a

selectiopn and setting
clearang¢e is achieved.

The fau

For ger
IEC 613

NOTE

suitable 4
study, prq
In the degi
design marginsa
showing |pter additiona
IEC 61660 ‘series provide methods of short-circuit calculation which may be used when computer progra
not availabte or when manual calcuiations are carried out. These methods all have fimitation in accura

Load flow calculations

The following data should be calculated:

sure that successful discriminatd

1] i

portant to ensure that tolerances for equipment should be considered and 4
account for later additions. The allowance is best arranged by undertaking th
ads on stream and represented by induction motors. IEC 61363-1 and the IEC

S giving

at each
ditions.
low the
ry fault

hade to

d upon a
ed in the
ault level.
so that a
e studies
0909 and

nmes are

and the

selection of the preferred method and decision based upon results will rely on the competency of the engineer
making the calculations. For d.c. system short circuit calculations reference is made to IEC 61660-1.

9.4.2 The voltage disturbance sustained during the faults and after fault clearance shall also
be ascertained to ensure that transient disturbances do not result in loss of supplies due to
low voltages or overstressing of plant insulation due to high voltages.

NOTE

In assessing the transient performance of the system, accurate modelling of any automati

c voltage

regulator (AVR) action is required. It would also be necessary to model the governor system of any rotating power
generators. (See also 9.4.6).
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9.4.3 The calculation of fault currents shall include the fault current contributions from
generators and synchronous and induction motors, and consideration during the first instant
of fault current shall be specified for power semiconductors. Both the a.c. symmetrical and
d.c. asymmetrical components of fault currents shall be calculated at all system voltages.
Offshore units fed from onshore utility companies shall have fault infeeds obtained from the
utility company concerned, and they shall exclude any decrement associated with fault
duration, though maximum and minimum values consistent with annual load cycles and
anticipating utilities systems switching conditions should be obtained.

NOTE 1 The fault levels of utility company networks are subject to variation due to the amount of generation
plants which they may have connected, and also could be subject to variation due to the manner in which the
public utility operates the system (for example, line outages will affect fault levels, as will open busbar systems).

NOTE 2 bution of
induction e value of
the curre taken as
equal to eously in
service (/} is an r.m.s. value). For preliminary calculation, the following r.m.s. value
- For motors rated more than 100 kW the following figures should be used:

sub-transient short-circuit current: 6,25 I, ;

symnjetrical short-circuit current at T/2: 4 |,;

peak|value of the short-circuit current: 10 /.
- For njotors rated less than 100 kW the following figures shoulg-b

sub-tfansient short-circuit current: 5 /,;

symnjetrical short-circuit current at T/2: 3,2 I, ;

peak|value of the short-circuit current: 8 I, .
The calculations based on these figures have €0 be ¢onf{rmed.
NOTE 3 ination of
the maxir] the rated
currents ¢
9.4.4 1 obtain
prosped
9.4.4.1 a cycle
after fau If cycle.
9.4.4.2 time at
which t ms for
instantaneou operation. Both a.c. and d.c. decrements shall be inclyided for
the sele
9.44.3 capability. Expressed in rms. amperes calculated at a [time as
defined 4.4 assumes zero d.c. current component and shall allow [for a.c.
decremeg ted time.

9.4.5 n systems where the earth fault currents are Timited by neutral earthing equipment,
the currents should be assumed to include no decrement and shall be considered constant
whatever the level of bonding between the conductor and the faulted phase.

9.4.6 Both the a.c. and d.c. components of motor fault current contributions shall be
calculated and included in calculation of prospective fault currents.

At the instant of fault inception the a.c. peak symmetrical component and the d.c. component
shall be taken to be identical. Both values shall be taken as the peak direct-on-line starting
current, this being dictated by the motor locked rotor reactance. Both these currents shall be
taken to decay exponentially with time using a.c. and d.c. short-circuit time constants
respectively. The a.c. time constant should be determined by using the ratio of the locked
rotor reactance and the standstill rotor resistance. The d.c. time constant should be
determined by using the locked rotor reactance and the stator resistance.
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NOTE Where faults are not directly on the motor terminals, these time constants would be modified (preferably by
the integrated computer program) to take account of external impedances to the point of fault.

9.4.7 The calculation of individual fault current contributions shall be carried out for
individual motors of significant ratings on the power system. All other motors on the system
should be treated as a number of typical equivalent motors of total rating equal to the
connected rotating loads, at different locations. The ratings of these equivalent motors shall
be selected to be consistent with the actual drives at a given location.

NOTE Generally motors with ratings 1 000 kW or greater should be represented as individual machines. However,
where there are multiples of these on a single busbar, they too may be represented by lumped parameters.

9.5 P[mmmnjnd_djsnleinaLmn_stlldy
A co-ordlination study shall be carried out to determine the setting of t i ays and

direct agting circuit breakers. See Clause 10.

NOTE The objective of the co-ordination study is to maintain the system electrical

installations from possible black-outs and over-currents in order to minimise

9.6 Power system dynamic calculations

9.6.1 A stability analysis of the electrical power 5 » rried out apd shall
comprise simulations of the system transient be relevant
operatignal modes of the installation.

NOTE The simulations should include:
— direc{ on line starting of the largest motors;

— shorticircuited feeders with clearance of th ihg time of

the fyses;

- gene protective

relays.
- gene ip. \alysi ddi S applied when required;

- tripo

orst case conditions with respect to system stability,
each project.

The ang
which s

The anglysi > e system will restabilise following the specified disturbances,
and tha ien d frequency variations, motor slip, reacceleration and|start up
times ar i

To verif] bility \of the system, the dynamic study shall be closely co-ordinated jwith the
protecti isCrimiination study.

9.6.2 The studies shall be carried out with proven software programs. Models for generators,
automatic voltage regulators, governors, motors, transformers, cables and loads should be
sufficiently detailed and proven to give confidence in the results of the studies.

NOTE 1 In addition generator and motor equivalent circuit models and data will be required. Generator models
used in dynamic calculations may require models for governor and automatic voltage regulator (AVR) performance.
In some cases the data for these models will not be readily available for the actual system to be studied. It will
therefore be necessary for some judgement to be made on a suitable set of parameters to complete the dynamic
calculations needed for the installation.

NOTE 2 Any computer-based software program equivalent circuit models used for studies and calculations
should have appropriate software support and validation checks available.
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9.6.3 Generator operating charts shall be prepared to assist in assuring that generators are
always likely to be operated within their prescribed stability limits.

NOTE 1 As a supplement to generator operating charts, dynamic models for prime movers and associated
controls should as far as practicable be verified against results from string tests with load acceptance and rejection
related to the actual generator sets.

NOTE 2 The operating charts should be presented for voltages between 0,95 per unit to 1,05 per unit in steps of
0,05 per unit. The charts should also contain those key machine parameters from which the charts are constructed.
e.g. Xd Xq, etc.

NOTE 3 It is equally important that where system stability models are examined, the specific model for the
parameters used has validity. For example, where machine automatic voltage regulators (AVR) and governors are
used on particular machines, factory and site test arrangements should be modelled and the predicted and actual
behaviour of the machine or system can then be compared with the model. In this manner some form of assurance
can be obtained from the system studied

9.6.4 Transient stability studies shall be carried out on systems whi

a) diss|milar generators;

b) genegrators operating in parallel with a utility company;
¢) syndhronous motors;

d) whefe power generation busbars are interconnecte

bacity

to lose

isbars for
cleared results in the disconnectjon of the
mber of fault locations followed|by plant
{ partial or complete, may represent a major

g a fault disturbance, the steady state operating
be“one in which the spinning reserve of genefation is

ntify the maximum acceptable fault clearing time, but $econdary

8 best [Ocatiomof system open bus section points and the relationship between impedance
Iso he asgertained from these studies. The studies would be used as support for a
ghsure that the protection arrangements would not compromise the|expected

the studies may be undertaken with actual protection
. In domg this it should be noted that if protection settings were to change, the

time when steady state eqU|I|br|um is reached. These studies shall require detailed automatic
voltage regulator (AVR) and governor modelling as these items assist the return to steady
state and will react positively in the time scales likely to be considered.

These studies are expected to illustrate successful system recovery. A decreasing oscillatory
voltage or frequency result where the average is within acceptable bounds would indicate a
satisfactory performance.

9.6.7 System stability studies shall be carried out to consider the effect of the loss of the
largest power supply component under a fault condition which causes no other electrical
disturbance. Where the transient frequency deviation is predicted to exceed 6 %, under-
frequency load-shedding schemes shall be considered. The stability studies shall be used to
define the minimum number and magnitude of the various stages of load shedding that will be
necessary to keep the frequency loss within acceptable limits.
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NOTE Earth faults or mechanical system trip conditions do not normally result in motor loads being tripped by a.c.
contactors dropping off under low voltage, and may therefore result in the greatest post-fault generation deficiency.

9.6.8 Induction motor performance studies shall be carried out to demonstrate the ability to
start, re-accelerate or restart motor loads without their stalling or tripping under overload. Re-
acceleration studies shall determine whether motors re-accelerate after disturbances, for
example, when fault conditions or under-voltage conditions have cleared. Where motor restart
schemes are required, induction motor performance studies shall be used to define the
maximum number and magnitude of the various stages of restart that will be possible after
clearance of faults.

9.7 Calculation of harmonic currents and voltages

The corjtent of harmonics in the power system shall be examined whe verters are

connected.

The magnitude of the harmonics and the total voltage distortion all main

busbars|.

On a by o single
harmon

NOTE 1 ontent of
harmonics,

NOTE 2 ignificant
portion of be given
to take appropr|ate measures to attenuate these effects of the, di butich system so that safe opgration is
assured. 3 wan electric power supply system with a higher
harmonic

NOTE 3 |Electrical equipment whi i igher power quality may need additional provisions tol be made
locally. Where additional equip is f PNs i r quality supply, it may be required to be duplicated
and segrgdgated to the sam i

NOTE 4 i i i insta -Of electrical equipment which may influence the quality
of power supply on logal basi i armomgs present on the general distribution system.

NOTE 5 |Further in@

10 Protection

101 @

10.1.1 to and
includin e of the
various ction in
order to

— contmuity of suppty;

— or at least continuity of service through discrimination or any other system of co-ordinated
action of the protective devices to maintain supply to healthy circuits in the event of a fault
elsewhere (see Figure 1);

— elimination of the effects of faults to reduce damage to the system and the hazard of fire
as much as possible.

Under these conditions, the elements of the system shall be designed and constructed to
withstand the thermal and electrodynamic stresses caused by the possible over-current,
including short-circuit, for the admissible duration.
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10.1.2 Devices provided for over-current protection shall be chosen according to the

requirements, especially with regard to:

— overload;
— short-circuit;

— earth fault as appropriate.

10.2 Characteristic and choice of protective devices with reference
to short-circuit rating

10.2.1 General

Protectipn against short-circuit shall be provided by circuit-breakers or f] \

NOTE Irfl some cases, and particularly for high voltage a.c. systems, it shall be poted typeg of fuses

have such characteristics for certain over-currents that they shall be arranged to ca i h to trip

these ovegr-currents.

10.2.2 | Protective devices

Protecti the IEC

standar@ls concerning circuit-breakers and fuses, but i that the

conditions of the unit installations may differ\f in those

publicatjons, in particular with referencé™o:

— the Bhort-circuit power factor in an™a.c.™s i i hich may be lower than that
assymed as a basis for short-circui i 1

— the $ub-transient and transient co

— the I.c. and d.c. decréme

As a consequence, the\ratio S king capacity and the correlated| making

capacity of circuijtbrea
may be [inadeq c@

In such
capacity
normal

When s
short-ci
be used

High voltage circuit-breakers shall comply with IEC 62271-100.

Q the normal conditions of distribution pystems

making
es with

ers with
t2) shall
bacity.

NOTE For final circuits, breakers of category A are acceptable.

10.2.3 Back-up protection

The use of a protective device not having a short-circuit breaking or making capacity at least
equal to the maximum prospective short-circuit current at the point where it is installed is
allowed, provided that it is backed up by a fuse or by a circuit breaker on the supply side,
having at least the necessary short-circuit rating and not being the generator circuit-breaker.

For low voltage systems, the short-circuit performance of the arrangement shall at least be
equal to the requirements of IEC 60947-2 for a single circuit-breaker having the same short-
circuit performance category as the backed up circuit breaker and rated for the maximum

prospective short-circuit level at the supply terminal of the arrangement.


https://iecnorm.com/api/?name=c92f674d2a9dd624cae9c316ff420f03

61892-2 © IEC:2005(E) — 45—

For high voltage systems reference shall be made to IEC 62271-100.

When determining the performance requirements for the above-mentioned back-up protection
arrangement, it is permitted to take into account the impedance of the various circuit elements
of the arrangement, such as the impedance of a cable connection when the backed-up circuit-

breaker is located away from the back-up breaker or fuse.

NOTE For low voltage switchgear further information can be found in IEC 60947-2:2003, Annex A.

10.2.4 Rated short-circuit breaking capacity

The rated short circuit breaklng capamty of every dewce intended for short-circuit protectlon

shall be
installat

10.2.5 | Rated short-circuit making capacity

The ratéd short-circuit making capacity of every mechanical
closed pn a short-circuit shall be adequate for the maxim
short-cifcuit current at the point of installation (for exceptiofis ss

The cirg¢uit-breaker shall be able to make the curre t corre
without ppening within a time corresponding to the

10.2.6 | Co-ordinated choice of pro
requirements

10.2.6.1 Continuity of supply of h
achievef by total discrimination.

10.2.6.4 Continuity

devices|and of the use ihated and verified.

t in the

Epective

Capacity

shall be

e operating characteristic of protective

10.2.6.3 The L 3 all ke sapable of carrying, without opening, a cufrent not
hoM . D . 4

less thgt the s

10.3 Choi iie devices with reference to overload
10.3.1 itching devices
Mechanljical

characteristic (0
system fobeprotectéd and for any discrimination requirements.

the>point of application for a time required by a total
discrimipation, an i pation up to the given short-circuit current level.

vices provided for overload protection shall have a |tripping
r-corrent-trip time) adequate for the overload ability of the elemenfs of the

10.3.2 Fuses for overload protection

The use of fuses for overload protection is permitted up to 320 A, provided they have suitable
characteristics, but the use of circuit-breakers or similar devices is recommended above 200 A.
For high voltage a.c. systems the use of fuses for overload protection is not acceptable.

10.4 Choice of protective devices with regard to their application

10.4.1 General

Overload and short-circuit protection shall be provided in each non-earthed line.

Short-circuit or overload protective devices shall not interrupt earthed lines unless all the non-

earthed lines are disconnected at the same time by multipole switching devices.
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10.4.2 Generator protection
10.4.2.1 General

Generators shall be protected against short-circuits and overloads by multipole circuit-
breakers. In particular, the overload protection shall be adequate for the thermal capacity of
the generator.

NOTE 1 For overloads between 10 % and 50 % the circuit-breaker should be tripped with a time delay
corresponding to a maximum of 2 min at not more that 1,5 times the rated current of the generator; however, the
figure of 50 % and the time delay of 2 min may be exceeded if this is required by the operating conditions, and if
the construction of the generator permits it.

NOTE 2 For over-currents in excess of 50 % where “instantaneous” tripping would be required, co-ordination with
the discriminative protection of the system should be included.

NOTE 3 |The overload capability of the generator should be confirmed in relation to the protection.

NOTE 4 |Consideration should be given to the protective arrangements associated epsure that

they are rpaintained effective even in the case of substantial reduction of speed.

NOTE 5
generator

ection of
iye device.

10.4.2.2 ts an the~geneyator side
When g of fault
currentd [t-circuit
were to

For gerlerators above 2 MVA rating and fora \ [ shall be

provide

Generat device or system which, in the|case of
a short- y c8 between the generator and itg circuit-
breaker 3 - ircuit-breaker.

NOTE Spme gener S
the generator side
and the appropriate (o)

10.4.2.3

pers in the star point to provide protection againsf faults on
ent should be subject to agreement with the unjt's owner

AC gen sallel operation shall be provided with time delayed |reverse
active p|

NOTE T i p iorf devices is recommended in the range 2 % to 6 % of the rated power fdr turbines
and in the 8% to\15 % of the rated power for diesel engines.

A fall off
althoug

e shall not render the reverse power protection inoperative,

braol
O

f ravaran OVMLOL ariroad o Anan th or
L T CaRCT—

DO re a o
CVCTOoCPpUwWCoT T COUiTTUtO—OpPTTT T

NOTE The reverse power protection may be replaced by other devices ensuring an adequate protection.

10.4.3 Protection of essential services

Where the load consists of essential services and non-essential services, consideration shall
be given to an arrangement which will automatically exclude non-essential services when any
one generator becomes overloaded and which will function to prevent the overload ability of
the generating sets being exceeded.
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10.4.4 Protection of transformers

The primary winding of transformers shall be protected against short-circuits by multipole
circuit-breakers or by fuses. Circuit breakers for secondary windings shall be provided when
transformers are arranged for parallel operation.

Overload protection shall as a minimum be provided in the secondary winding side.

NOTE Where power can be fed into secondary windings, short-circuit protection will need to be considered in the
secondary connections.

10.4.5 Circuit protection

10.4.5.1 ircuits by
means 0.2 and
10.3.

NOTE (i i i i case of the
smallest ¢ °

10.4.5.2 ss than
50 mm?2

10.4.5.3 S 3 tion for
examplg 4.6, i gvi i e overloaded (for ¢xample
permange i ith

10.4.5.4 rotected

with 30 mA residual curre

NOTE RICD has limited value foran |

10.4.6 | Motor protec
10.4.6.1 Motor@'

againstjoverload.

rotected

10.4.6.2
an alarn

ssential services, for example motor for fire wategr pump,
erload protection.

10.4.6.3 ive devices shall be designed to allow current to pass during thg normal
accelerating™period of motors according to the conditions corresponding to normal us¢. When
the timg-curren teristics of the overload protective device of a motor are not agdequate
for the| starting period of the motor, the overload protecting device may be rgndered
inoperative—duringtheacceleratingperiodprovided that theprotection—-against-short-circuits
remains operative and that the suppression of the overload protection is only temporary.

10.4.6.4 Protective devices for continuous duty motors shall have a time delay characteristic
which ensures reliable thermal protection of the motors for overload conditions.

10.4.6.5 The protective devices shall be set to limit the maximum continuous current to
between 105 % and 120 % of the rated current of the protected motor. Special attention shall
be paid to ensure that the necessary correct protection settings are selected for motors
operational within hazardous areas.

10.4.6.6 For intermittent duty motors, the current setting and the delay characteristic (as a
function of time) for protective devices shall be chosen after considering the actual service
conditions.
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10.4.6.7 When fuses are used to protect polyphase motor circuits, consideration shall be
given to protection against single-phasing.

10.4.7 Protection of lighting circuits

Each lighting circuit shall be protected against overload and short-circuit by suitable devices.

10.4.8 Protection of power from external sources

Cables from external power sources to the main, or emergency switchboard shall be protected
against overload and short-circuit by fuses or circuit breakers.

NOTE R quirement for share connection for maobile units is gi\/pn in77

10.4.9 | Secondary cells and battery protection

Accumdlator (storage) batteries, other than engine starting b i >otected
against|overload and short-circuits, with device placed as neaKas pragtice atteries
unless double insulated cable is used. Emergency batteries /supglyi < [ ides shall
have shjort-circuit protection only.

NOTE TJo single core cables, each with two independent layerg of double

insulated [cable.

10.4.10| Protection of meters, pilot }a

Protectipn shall be ensured for indicating., ; i SViC r circuit
breakerp

For other circuits, over- gulators
should pbe omitted where v -current
protectipn is omitted, me i to prevent risk of fire in the unprotected part of
the installation.

Over-current prot;t'

10.4.11

Supply.

Appropti ptection

of the ¢

Protecti to the
source
are selg

cted to co-ordinate with melting characteristics of the fuses, if used, so as td ensure
protecti i frjuTi

10.5 Undervoltage protection
10.5.1 Generators

For generators arranged for parallel operation with one another or with a shore power feeder,
measures shall be taken to prevent the generator from closing if the generator is not
generating and to prevent the generator remaining connected to the busbar if the voltage
collapses.

In case of an undervoltage release provided for this purpose, the operation shall be
instantaneous when preventing closure of the breaker, but shall be delayed for discrimination
purposes when tripping a breaker.
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10.5.2 AC and DC motors
10.5.2.1 Motors rated above 1,0 kW shall be provided with either:

a) undervoltage protection, operative on the reduction or failure of voltage, to cause and
maintain the interruption of power in the circuit until the motor is deliberately restarted, or

b) undervoltage release operative on the reduction or failure of voltage, but so arranged that
the motor restarts automatically and without excessive starting current on restoration of
voltage, provided that the start (which may be controlled, e.g. by thermostatic, pneumatic
or hydraulic devices) still makes the requisite connection for a restart and that the
restarting of all motors does not occur simultaneously if it is necessary to avoid, for
example, too large a voltage drop or current surge.

10.5.2.4 The protective devices shall allow the motor to start wh is above
85 % of the rated voltage, and shall without fail operate when er than
approximately 20 % of the rated voltage, at rated frequency, and wi i }When
necessgry.

NOTE Upndervoltage protection need not necessarily be provided fo htinuously
available,

10.6 (vervoltage protection

10.6.1 | General

Circuits| such as generator and externa Fvoltage
protectipn to avoid damage to the conngct

10.6.2 | AC machines

Adequa pe with
overvoltage due to swi

11 Lig

1.1 G

The dedi ility and
visual ionfor* petsons$ working in the environment. The following guidance|lighting
levels ¢ ol e absence of specific authority required levels.

Special i ion/shall be made with respect to selection of the light colour with|respect
to discrimination of colours where required.

The lighting system shall be based on the following separation of the system:

— general lighting system supplied from the main source of electrical power;

— emergency lighting system supplied from the emergency source of electrical power;

— escape lighting system supplied from a battery backup source of electrical power.

The general lighting system can be based on the use of all three above-mentioned systems if

all system generally is in use and supplied with power from the main source of electrical
power.

The average illumination levels mentioned below are stated as maintained average
illuminance, which is understood as the average illumination level at the time where
maintenance shall be carried out.
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The selection of lighting requirements for operation in potential hazardous areas as per
IEC 61892-7 and the philosophy for isolation of ignition sources in case of emergencies shall
be complied with.

NOTE It should be possible to vary the lighting level within the control rooms. This is also related to night view in
control rooms with windows to the outside.

11.2 General lighting system

The general lighting illumination levels are given in Table 5. Special considerations shall be
made for specific work areas such as reading of gauges, meters and the use of visual display
units.

Table 5 — General lighting illumination levels

(AN
AREA Average a)?l‘m)rél
illuminance illuminapce
E (lux) ) (lux}

General joutdoor areas 50 & \2}\3\ \ \ 100
General indoor areas, corridors, 100 40 200
accommpdation etc. ~

Stairways 150~ \ 3/ ) s0 300
Process |areas — occasionally manned /'I/SQ > ( \ §0> 300
Process |areas — frequently manned \?@0 \ )50 450
Drill floof N a0 O\ 150 450
Control jooms — Laboratories —~ 5(%\ 250 750
Engine rpoms — Pump rooms \ \2Q0 80 400
Auxiliary] engine rooms Q ( \20)0 \) 80 400
Workshdps N NN 300 ) 120 600
Switchbdard rooms \ e 300 150 450
Offices N < 500 250 750
Laundry| galley and és< arean N] > 300 120 600
Hospital L\ N 300 120 360
Hospital [spotlight \ N 1000 500 1500
Radio ropms X N 500 250 750
Emerger{cy~oshital (if réyuired) 300 120 360

Verificafi or level

in gene

NOTE 1 |The’number of'measuring points required for measuring in a given area is based on the area |ndex and
must be bdased on an even grid layout for the whole area

Area index Number of points
Below 1 4
1 and up to 2 9
2andupto3 16
3 and above 25

The area index is given by the formula:
k= (a*b)/h(a+b)

Where k is the area index, a and b are the sides of the room/area and h is the height of luminaires above the work
plane.

Any light measurement must be considered in addition to any background light at the place of measurement.

NOTE 2 The initial illumination levels should allow for lamp deterioration and dirt accumulation.
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11.3 Emergency lighting system

The emergency lighting level shall, as a minimum be 30 % of the general lighting level
requirement. Emergency lighting level shall not be below the escape lighting level requirement
as per Table 6.

The location of emergency light fixtures shall be based on the need for light in the emergency
operation situation.

The emergency lighting system shall be switched on automatically in the event of failure of
the main source of electrical power.

The emergency lighting system shall:

— ensyre illumination for safe operation of emergency systems ing beration

areds;

— illuminate all accommodation spaces, control centre, wgrk i a routes;
heligopter deck and other possible evacuation locations suc !

— illunfinate the sea where life boats and life rafts are to be
— illunjinate the identification system of the unit;
— illum

— lllumination systems for control
conditions. Hospitals and emergé
timep.

ergency
bl at all

Distribution boards for emergency lightingshal i tripped

The esgape lighting s eet the
illumination lev iVE hed on
automatfically in the g

The lodation of escape

situation.

— havg a power stpply with minimum 30 min backup time supplied by batteriep either

The backup should take account of the way in which personnel will muster and evacuate aJ unit, and
how such an evacuation is to be carried out; for example by helicopters and their mobilisation time.

— illuminate all accommodation spaces, control centre, work locations, escape routes;
helicopter deck and other possible evacuation locations such as lifeboat stations;

— illuminate the sea where life boats and life rafts are to be launched;

— illuminate all spaces where loss of lighting presents a danger to personnel;

— illuminate all locations where operation of safety equipment can be necessary to bring the
installation to a safe stage.

Distribution boards for escape lighting shall be equipped for remote alarming of tripped circuit
in a manned location.
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Table 6 — Escape Lighting illumination levels

Escape Lighting

AREA .Aver.age - Minimum illuminance
illuminance
E (lux)
General outdoor escape routes 5 1
General indoor escape routes, 5 1
corridors - Accommodation, etc
Stairway escape routes 5 1
Process areas - occasionally 5 1
manned (
N

Process areas - frequently manned 10 /\é (\

Drill floor 20 < \g \/
Control rooms 250 /\\2*

Engine room - Pump room 10 \ \\\ \
Workshops 10 \ \\\I\ >
Switchboard rooms 1 >\
Offices b () AN

Laundry, galley and mess area Af\é\/ / ( R > 1

Hospital

N
Hospital spotlight /X \ooo 500

Emergency hospital (if requiredi \{%\ > 120
Radio room /\ /\\ \ 25\0> 125
Loading stathns\-\Qus}e&r st/a_t\ions M 3

Overside (s{eaw\ \ 15 2
Life@a%uf%'aft stations / 20 3
Sea le el({ém\Marga{ A > 15 2

Verificati le \Is\sha?be made by measurements one meter above flgor level
in genefal arga akactyal work places where appropriate levels are required.

NOTE T‘ vels should allow for lamp deterioration and dirt accumulation.

11.5 LjghtingsCircuits in machinery spaces, accommodation spaces, open deck
spaces) e

In spacessuchas:

— main and large machinery spaces,

— accommodation spaces,

— large galleys,

— corridors,

— escape routes,

— open deck,

there shall be more than one final circuit for lighting, one of which shall be supplied from the
emergency switchboard, in such a way that failure of any one circuit does not reduce the

lighting to an insufficient level. Different phases shall be used for supply to adjacent fixtures
in those areas to reduce the stroboscopic effect.
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Local distribution boards shall be provided for power distribution to the lighting system.
The distribution boards shall be, to the extent possible, located in non-hazardous dry areas.

11.6 Luminaires
11.6.1 Discharge lamp luminaires of voltages above 250 V

Discharge lamp luminaires or installations shall be provided with a multipole disconnecting
switch in an accessible location.

Such a switch shall be r‘lpqu\/ marked and a \A/nrning note shall he placed pearhy

es co\%\( ircuit of

Switcheps or other current-interrupting devices shall not be installed i
transformers.

11.6.2 | Searchlights

Disconnlecting of every searchlight shall be by a multipole d

12 Coptrol and instrumentation

12.1 Sjafeguarding

The degign of the control equipment sha a faiture in the control equipment will
lead to the least dangerous condition Of the ocess, and furthermore, such failure
shall no ¢ g automatic or manual controls.

12.2 Sjupply arrange

As far &as practicable, & 8 ation circuits and their supply arrangements shall
be designed so @ ailgre of €he po pply does not damage the installation nor epdanger
the unit
123 D
Systems$ sh user, the task and the application. System integrity fshall be
appropr] ions” supported, with due regard to factors such as avdgilability,

reliabili

Systems—shat-be-designed-suech-thatrisk-of-harm-topersons—the-environmentor-the-facility is
reduced to a level acceptable to the appropriate authority, both in normal operation and under
failure conditions. Functions shall be designed on the fail-to-safe principle.

12.5 Segregation
Systems shall be designed such that failure of one component part or sub-system will not

unduly affect any other system, sub-system or component and, as far as is practicable, shall
be detectable.

Protection (safety) functions shall be independent of control and monitoring (alarm) functions.
As far as is practicable, control and monitoring (alarm) functions shall also be independent.

Standby systems, or other redundancy arrangements, are to be functionally independent.
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12.6 Performance

Systems shall maintain specified levels of performance in operation, and where necessary,
under fault conditions.

Repeatability and accuracy shall be adequate for the proposed use and shall be maintained at
their specified value during their expected lifetime and normal use.

Systems shall be stable throughout their operational range.

12.7 Integration

Where sa
systems
except

ilure, such
system,

Where pafety may indirectly depend on system operation or faNure ity >of the

12.8

Activitiels undertaken in the development process, innigi i Iventual
realisation, and any modifications in use thereafter, g ed in a
systematic manner, and are to be properly manage i ing out

12.9

For eq
conside

electromagne shall be achieved. For |general

ipment in general,
S adeNo1EC 60533.

12.10 DPesign
12.10.1| Envir

Equipme ntal and

supply g

12.10.2

Circuits signad to enable efficient test, calibration, maintenance and| repair.
Preferably; itable for repair by unit or card replacement. In some caseg, it may
be desifable rovide simulation circuits or similar means to check correct operation of the
equiment.

12.10.3 Monitoring equipment
Alarm system installations may be combined with monitoring equipment, such as equipment

provided with analogue read-outs of measured variables, or with data loggers, or alarm data
printers.

12.10.4 Time delays

Alarm channels, where necessary, shall be provided with suitable time delays.

12.10.5 Closed circuits

Normally closed circuits shall be used to prevent non-indication of an alarm due to a broken
sensor loop. Alternatively, open circuits may be used, if they are monitored for sensor circuit
faults.


https://iecnorm.com/api/?name=c92f674d2a9dd624cae9c316ff420f03

61892-2 © IEC:2005(E) — 55—

12.10.6 Earth faults

Earth fault(s) in alarm sensor circuits shall cause the alarm to operate, or to be indicated in an
alternative manner, or otherwise not prevent indication of alarm(s).

12.11 Installation and ergonomics
12.11.1 General
12.11.1.1 Layout

Control positions shall be ergonomically arranged for the convenience of the operator and
hence the accuracy and safety of the operation.

Area or|group identification shall be considered, especially in complé&x lay s‘m\example
adequafe spacing between display and control groups.

12.11.1]2 Compatibility

The arfangements of indicating instruments and controf
As far ps possible, operating movements and the
instruments shall be consistent with each other.

ggical sejguence.
of the indicating

12.11.1|3 lllumination

Instrum ¢ clearly read and opdgrated in
all amb 0 be operated, withou{ having
uncomfortable shadow or glare. If the(surrounding ipation makes it difficult to detect an

indicato

12.11.2
12.11.2

At the 1 2 hall receive continuous information on the effects of
his ordg

12.11.2
Where éd from more than one location, the failure of any| control
equipm tionshall not affect the ability to control from any other location.

12.11.2

Where | of that

process at any time.

12.11.2.4 Transfer of control

Actual control shall not be transferred before being acknowledged by the receiving command
location unless the command locations are located close enough to allow direct visual and
audible contact. Transfer of control shall give audible pre-warning.

12.11.2.5 Main control location

Where a designated main command location is required for operational or safety reasons, or
by the appropriate authority; this location shall have the capability to take control without
acknowledgement.
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