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Foreword

This specification was prepared under Joint Industry Programme 33 (JIP33) "Standardization of Equipment
Specifications for Procurement” organized by the International Oil & Gas Producers Association (IOGP) with
the support from the World Economic Forum (WEF). Companies from the IOGP membership participated in
developing this specification to leverage and improve industry level standardization globally in the oil and gas
sector. The work has developed a minimized set of supplementary requirements for procurement, with life
cycle cost in mind, resulting in a common and jointly agreed specification, building on recognized industry,and
international standards.

Recent trends in oil and gas projects have demonstrated substantial budget and schedulefoverruns: The Oil
and Gas Community within the World Economic Forum (WEF) has implemented ayCapital Project Complexity
(CPC) initiative which seeks to drive a structural reduction in upstream project costs with ‘a\focus on industry-
wide, non-competitive collaboration and standardization. The CPC vision is to standardize specifications for
global procurement for equipment and packages. JIP33 provides the oil and gassséctor with the‘opportunity to
move from internally to externally focused standardization initiatives and provide step,change benefits in the
sector's capital projects performance.

This specification has been developed in consultation with a broad user and, supplieribase to realize benefits
from standardization and achieve significant project and schedule eostreductions.

The JIP33 work groups performed their activities in accordance with IOGP's Competition Law Guidelines
(November 2020).

This third edition cancels and replaces the second editionypublished in November 2016.

Due to technical writing requirements leading to extensive changes, this third edition should be treated as a
new document.

ABOUT THE REDLINE VERSION

This Redline version aims at comparing Version 3.0 to Version 2.0 but may not capture all
changes.

The Redline version is not a specification document. It is a mark-up copy provided for
information only. The user must refer to the official published version.
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Introduction

The purpose of this specification is to define a minimum common set of requirements for the procurement of
low voltage switchgear and control gear assemblies in accordance with IEC 61439-1, Edition 3, May 2020 and
IEC 61439-2, Edition 3.0, July 2020, Corrigendum 1, 2021 for application in the petroleum and natural gas
industries.

This specification follows a common document structure comprising the four documents as shown _below,
which together with the purchase order define the overall technical specification for procuremenQ

Procurement
Data Sheet 4

Supplementary D

Technical
Specification

Quality Information

Requirements Requirements
(QRS) (IRS)

International & Industry Standards

umes-that a-& l Silatiopt of documents-will-for Procurement Documents
Suppleme * ’ nical Specification

This specification is to be usedsfe % applied in conjunction with the supporting procurement data
sheet, information reguiréfsen &k ation (IRS) and quality requirements specification (QRS) as follows.

JIP33 Specification pre

IOGP S-560: SuU¥ r&pecification to IEC 61439-1 and IEC 61439-2 for Low-voltage
Witchigear@nd Controlgear

This specificati®n S’the technical requirements for the supply of the equipment and is written as
an oyérlaye IFC 89-1 and IEC 61439-2, following the IEC 61439-1 and IEC 61439-2 clause
struclllre. #Buges from IEC 61439-1 and IEC 61439-2 not amended by this specification apply as
ent applicable to the scope of supply.

adifications to IEC 61439-1 or IEC 61439-2 defined in this specification are identified as Add (add to
cla &dd new clause), Replace (part of or entire clause) or Delete.

DGP S-560D: Procurement Data Sheet for Low-voltage Switchgear and Controlgear (IEC)

The procurement data sheet defines application specific requirements, attributes and options specified
by the purchaser for the supply of equipment to the technical specification. The procurement data sheet
may also include fields for supplier provided information attributes subject to purchaser’s technical
evaluation. Additional purchaser supplied documents may also be incorporated or referenced in the
procurement data sheet to define scope and technical requirements for enquiry and purchase of PSC-

. - :the equipment.
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IOGP_S-560-Supplementary560L: Information Requirements o EC- 61439 - LVfor Low-voltage
Switchgear and Controlgear Assemblies.(IEC)

PSC-Assembly Data-Shee C
the information requirements i ;

information template).

1OGP-IOGP_S-560Q,—Purchase—Order: Quality Require
voltage Switchgear and Controlgear Assemblies4(IEC

Nnlaece  deaefinad otherw a »

g d d : isitio heThe QRS defines quality management system
requirements and the propeséd ext@nt ol PfChaser conformity assessment activities for the scope of
supply. Purchaser conformifyassesstient activities are defined through the selection of one of four
generic conformityfasseSsn stem (CAS) levels on the basis of evaluation of the associated service
and supply cH@in riSks. THelappli@able CAS level is specified by the purchaser in the data sheet or in

the purchase ore@

The terminology usgd is Specification and the supporting procurement data sheet, IRS and QRS
follows that of IEC Gi e IEC 61439-2, and is in_accordance with ISO/IEC Directives, Part 2 as

appropriate.

dat@isheet and IRS are published as editable documents for the purchaser to specify
Juirements. The supplementary specification and QRS are fixed documents.

e PIOCUre
app pecifi

edence (highest authority listed first) of the cedes-and-standardsdocuments shall be:

g order of p
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a) _regulatory requirements;

b) contract documentation (e.g. purchase order);

c) purchaser defined requirements (procurement data sheet, IRS, QRS);

d) this specification;

e) IEC61439-1 and IEC 61439-2.

o
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1 Scope
11— General
AdditionalThis specification covers fully withdrawable switchgear and controlgear of cubicle and multi-cubicle

type assemblies for indoor installation. This specification also applies to fixed and withdrawable cubicle type
assemblies and combinations thereof.

Add to subclause:

This Specificationspecification does not cover:

— low-voltage switchgear and controlgear assemblies installed outdoors;
—  detailed user requirements for electrical control and management systems; \

— explosion protected "Ex" switchgear for use in potentially explosive atmogpheres:

— _ pillar type or construction site distribution equipment (addressed by, -4 an@d |IEC 61439-5);

— standalone lighting and small power distribution boards with ra en t exceeding 250 A (addressed
by IEC 61439-3).

Add new subclause

1.1

This specification details the requirements for the design, materials, fabrication, inspection and testing of low-
voltage power switchgear and controlgear lies{PSC-Assemblies).. This Sspecification amends and
supplements IEC 61439-1 and IEC 61439-2-Edition—2.0-2011:2020, referring
sequentially to the same clause numbers

Add new subclause ’

12
Clauses of IEC 61439- 61439-2 that are not addressed within this Speeification
shalspecificafion rema applicable as written. Where there is no direct corresponding IEC
61439-1 or IE lause, a new reference clause number has been added in this Sﬁeel-ﬁe&t}eﬂ—
D " h 38 Yo e extent defined-inth ne of e D e
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The foIIownn eul Qubl|cat|on are refe#eneedreferred to in this document—Feor-dated referencesonly,
. ;procurement data sheet (IOGP_S-560D)

. m io IRS (IOGP S- 560L) in such a way that some or all of thereferenced-document{including
pendmen i iedtheir content constitutes requirements of this specification.

Add to clause

BS EN 61439-+———2. Low-voltage switchgear and controlgear assemblies Part1+—General
fies:

BS-EN-61439-2 Low-voltage-Power switchgear and controlgear assemblies—Part 2 Power-switchgearand
soptelooorncoomblios

Page 8 of 61 IOGP S-560 Redline December 2022



Supplementary Specification to IEC 61439-1 and IEC 61439-2 for Low-voltage Switchgear and
Controlgear ‘
J

OINT INDUSTRY PROGRAMME

IEC 60034-11, Rotating electrical machines — Part 11: Thermal protection -

IEC 60051 (Aall parts)}—), Direct acting indicating analogue electrical-measuring instruments and their
accessories -

IEC 60079-14:2013, Explosive atmospheres — Part 14: Electrical installations design, selection an jon

IEC 60092-101:2018, Electrical installations in ships — Part 101: Definitions and general require

IEC 60269-+————2. Low-voltage fuses —Paﬁ—l—GeﬂefaHeqw*ﬂ%—
IEC 80269-2  Low-voliage-fuses—- Part 2: Supplementary requirements for fuses f e rized

persons (fuses mainly for industrial application) — Examples of standardized s

IEC 60664-1, Insulation coordination for equipment within low-voltage su rt 1: Principles,

requirements and tests

IEC 60684-{All-parts)}—, Flexible insulating sleeving -

IEC 60688, Electrical measuring transducers for converting ac—A daD
or digital signals -

lectrical quantities to analogue

IEC 60947-2, Low-voltage switchgear and controlgear — . Clrcuit-breakers

IEC 60947-4-1, Low-voltage switchgear and ceitrolgear — Part 4-1: Contactors and motor-starters —

IEC 60947-5-5, Low:. and controlgear — Part 5-5: Control circuit devices and switching
p device with mechanical latching function

IEC 61869- L mmentinnebommer — e - Clopembroquieemonts

1EC61869-2, Instrument transformers — Part 2: Additional requirements for current transformers.
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IEC 61869-3, Instrument transformers — Part 3: Additional requirements for inductive voltage transformers.

IEC 61892-3:2019, Mobile and fixed offshore units — Electrical installations — Part 3: Equipment

IEC 62052-11, Electricity metering equipment{AC) — General requirements, tests and test conditions —
Part 11: Metering equipment -

IEC 62061—Safety62262, Degrees of machinery—Functional-safety-of safety-related-protect rovi

by enclosures for electrical—electronic equipment against external mechanical impacts (IK

IEC 62402, Obsolescence management

IEC TR 61641:2014, Enclosed low-voltage switchgear and
assemblies — Guide for testing under conditions of arcing due to internal fault.

ear

IEC TS 63107, Integration of internal arc-fault mitigation systems-_in pov i controlgear
assemblies (PSC-assemblies) according to IEC 61439-2

ISO 7010, Graphical symbols — Safety colours a

3 Terms and definitions

3-2-18 Busbus coupler
A-functional unit whichthat contains a mechanical switching and/eriselating-device; which electrically connects
together two bus sections-

Page 10 of 61 IOGP S-560 Redline December 2022
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4012 Py ase-Order Quality-R POQ
Zeoieeibredeoaninanen o ned b e st Sk e G equiremen
hilities by M : '
Add new term 3.1.17
3.1.17
bus section
line-up of sections connectéed t in se by a physically continuous main busbar

Add new term 3.1.18

3.1.18
insulatum terra
IT

g method with no connection or high impedance connection to earth

through manual or automatic closure of the bus coupler device

4  Symbols and abbreviations
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Add to clause

AC alternating current

ACB :- A air circuit breaker
ASD :—Adjustable-Speed-Drive_adjustable speed drive

= Q
©

DC direct current

DMZ demilitarized zone

ECMS —Eleetrical Control electrical control and

AT eleme densmnes e

g _fa Meacceptance test

human machine interface

HRC igh rupturing capacity
IED intelligent electronic device
I/0 input/output

T insulatum terra
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LED :—Light Emitting Diede light emitting diode
MCB —Miniature Circuit Breaker miniature circuit breaker

MCCB -—Moulded-Case Circuit Breaker _moulded case circuit breaker

P el D b Do

TN Terra-NeutralPMS power management sys

PSC power switchgear and controlgear

PSS power semiconductor system

RCBO residual current circuit breaker with overcurrent pr

RCD residual current device

SIL safety instrumented level

THD total harmonic dism‘tion

5

5.2 Voltage ratings
5.2.41 Rated impulse withstand-voltage (UimpU,) (of the ASSEMBLYassembly)
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Add to subclause

The PSC-Assembliesassembly and ancillary components shall be verificationrated for nominal supply voltage
variations of +10 %.

Add to subclause

PSC-assemblies shall be rated to operate as a minimum in a class 2 power system supply environment with
voltage harmonic content of up to 8 % THD in accordance with IEC 61000-2-4.

524

Add to subclause

PSC-assemblies shall be type tested within accordance with IEC 60664-1 to prowd
insulation values in accordance with overvoltage category Il as stated in

defined-otherwise-in-the-Data-Sheets. 1.

5.3 Current ratings

5.3.1 Rated current of the ASSEMBLYan a

Rated-current Add to subclause

The rated current of a PSC-assembly.main©édsbars And main circuits shall not depend on forced ventilation
and-. ’
NOTE This does not pf@cludedhe usef forced€doling on individual outgoing circuits with high thermal influence such
as functional units conjgininGiimteqraliadjuS@kle (variable) speed drive modules.

Add to subclause

Busbar connections m oupler sections and the bus coupler switching device shall have a rated current
not less than of { \ISbars

G ' current of a main circuit (/,g)

Replag@second paraqgraph with

Y€re the group rated current (/) of a main circuit is less than the rated current (/,.) of this circuit, the group
rate rrent of the funct|onal unit in |ts designated compartment position shall be eentmueu&ra#ngs—after—de—

umts—marked on the functlonal unit.

Replace NOTE 2 with

NOTE 2 For a functional unit with a given Ing, the specific arrangement of assembly or section of an assembly can also
be stated in terms of power at the given Ing:
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54 Rated diversity factor (RDF)-{{EC-61439-2}
Srenlaesnrent o e
Adiversity-factorofAdd new subclause

5.4.101 Values of assumed loading

5.4.101.1,0-shall- be-applied-to-main-(horizontal)} busbars.- For__

For temperature rise tests erand temperature rise calculations, a—dwersrfeyan assumed loading %‘
shall be applled for each-section-containing-only-one-functional-unit-The Circuit- Schedule-shall-iden :

a BTal] hi hall be used-inconiunction—with C- 64489 )< “5- 0 O

RDILte—be—apphed—may—be—deﬂned—HHhe-Data—Sheets—sectlons contammq a smqle figlactio

5.4.101.2

factor in accordance wrth TabIe 101

5.4.101.3

Unequipped spaces shall have an assumed loadimg factor iRfaccor ith Table 101 for representative
circuits that occupy the space.

5.5 Rated frequency (f,)

Replace second sentence of second paragi@bh wi

The PSC-assembly and ancillary compene all bgrated for nominal supply frequency variations of +5 %.

6 Information

RatedAdd new list item h)

h) rated peak and-withstand current;

Add new list item i)

i) short-time withstand current-and-withstand-;
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Add new list item j)

i) short-time; withstand duration;

DegreeAdd new list item k)

k) degree of protection (IP rating););

FormAdd new list item |)

[)  form of internal separation;;

taternalAdd new list item m) Q
m) internal arc resistanee-fault rating (permissible current and durationy;); \

h' “he'e appllsable! etll'er—mmgs—(e-g—cE)- g 0
Additionally—ontheAdd new list item n)

n) arcing class.

Add to subclause

The main nameplate or es-an adjacent label:

m——Assembly- shall include the assemb
a——User’s purchase order number;

Year and vear of assembly manufacture.

6.2 Documentation

6.2.1  Information relating e assembly

6.2.2 Instructions for handling, installation, operation and maintenance
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Add to subclause

When a secondary selective electrical interlock or mechanical interlock system is fitted, nameplates containing
operational instructions shall be fixed on the front of the PSC-assembly near the point of operation.

Add to subclause

Assemblies supplied in multiple transport units shall have-these-units-clearhy-markedbe identified to facilitate
reassembly at site.

ForPSC-Assemblies-having-operational-Add to subclause

Ogeratlonal removable for W|thdrawable parts M&h—mass—h@he;wmghmg more than 2 m as-circui

these—pans-shall be prowded or-where-othermethod or-manual-handling-arep ===‘“ w
these—ehaﬂ-be—se@eet—teag#eement—w%h—the—Usernh labels conf|rm|nq the act eig

6.3 Device and-/-/or component identification
anguage(s)-are-defined-as required-in the DataaShed V»-vm hallhave Add to subclause
Informative labels shall have black characters on a white background;.

Add to subclause

Text only warning labels shall have white ¢ on a red background.

EachAdd to subclause

The functional unit shall ha’
the front of panel and

Add to subclause

The functional unit s
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Add to subclause

Nameplates and identification tags shall be attached to the PSC-assembly with stainless steel threa
fasteners.

Service conditions

Replace list item [)———Exeessive- with

I voltage harmonics in the system =with a total harmonic distortion exceeding 8%- %;
n g \% greater than THD = %
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8 Constructional requirements

D A embhlie ho o nqed a O of n hio o 108 a od tacethe a
o v, v, t O C - O v, H oo w-— IS0 S o= o s v,
orm 1o1d oo nd O armh hle for flao N O a d avdal-n o he 1)
O a S d < S S O 00 O S S O v -
) ) 5>
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S 3 sedesioped lop coninnone ce s o H-$6ad ta sen o 00000 bey
Oes R RIaaetes ek sehdpsenipa o bushEs: a TRRe-disEbution bush
lifetime-of the-assembly- i ' i
Eunetional-unitsshall- be-designed . o or-atle 000 hours {4

. é

n provided by an ASSEMBLYassembly enclosure

nst mechanical impact (IEC-61439-2)

PSC-assemblies shall have a degree of protection against mechanical impacts of at least IKO7 in accordance
with IEC 62262.

8.2.2 Protection against contact with live parts, ingress of solid foreign bodies and
water

itionfatior "
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823 ASSEMBLY with-removabltibar

After installation in accordance with the
instructions, the degree of protection of 1P W, d assemblv shall be provided--at least IP3X.

Shutters wi e oR-gravit shall automatically open/cover the-main circuit contact apertures-
by the movement of}

Any-revealed-accessibleAdd to subclause

AcceSS|bIe shutters thal—p#eventgreventmg access to normally Ilve parts shaII be marked with-warning triangle
“DANGER in accordance with

ISO 7010 Graph|cal Svmbol WO12 “Warmnq Electr|C|tv“
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Add to subclause

Accessible shutters for main circuit compartments (bypically-e.q. air circuit breakers (ACBs) and larger moulded
case circuit breakers (MCCBs))) shall be capable-ofbeing-individually operated-and-the.

Add to subclause

AcceSS|bIe busbar shutters and acceSS|bIe incoming CII’CUIt shutters shaII be padlockable in the closed position-
A wing:_or located within a compar with

a padlockable compartment access door.

Add to subclause

For withdrawable parts, accessible shutters shall be identified in accordance with’a le 1

Add new Table 16

Table 16 — Accessible shutters labelli

Equipment

Busbars

Incoming unit supply circuit

Outgoing unit feeder ca

:

8.4 Protectionragainst elec shock

St electric shock shall enly-be-be in accordance with IEC 60364-4-41.

Basic protection

8.4.2.3 Barriers or enclosures

Add after fourth paragraph

Air-insulated I|ve parts inside enclosures or on the inside face of compartment doors that are accessible when
ith the compartment door open shall be protected against electric
shock with a degree of protection to-liveparts—of at least IP-2X-when-the fuses-are-inserted;-have-been
vAlRe e s oo bolnoidine s
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NOTE IPXXB is stipulated in accordance with IEC 60529 as distinct to the use of designation IP2X as the door is
opened and the danger is now access to hazardous parts within. IPXXB provides finger "touch-safe" protection against
contact to live parts equivalent to IP2X.

8.4.6 Operating and servicing conditions
8.4.6.2 Requirements related to accessibility in service by authorized persons
8.4.6.2.1 General

WhereAdd to first paragraph

Auxiliary and control and/ler-bus-wired-auxiliary-supplies i ‘ e\idedfed

from power sources external seu#ees—ﬁelahen—pem%sto the PSC assemblv shall foreach
with a padlockable isolatj ility

Add to subclause

Live parts within enclosures and live parts mounted on the U
that are accessible with the compartment door open shall be prote
protection of at least IPXXB.

f compartment doors
slectric shock with a degree of

D
d
a
qd
q
(@)
q
q
D
@)

Incorporation of switching devices and components

Removable parts

Add to subclause

Heavier withdrawable functional units shall be located in the lower half of the assembly sections with the lighter
units located in the upper half.
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Add to subclause

Withdrawable parts ({EC-681439-2)shall be labelled with their designated functional unit compartment number.

In-thestabin’connections-betweentheAdd to subclause

Stab-in connection fixed and-withdrawable-parts-conducting-contact surfaces offi € protecte
against oxidation. ’

Where defined-inthe Data-SheetsAdd to subclause

If specified, facilities for remote testing of withdrawable main circuit units shall‘be provide
by means of extension umbilicals or specific test modules.-Functionality-/

Add to subclause

Withdrawable functional units shall have the following po

a) connected — main circuit electrically connected, auxiliar

b) test — main circuit electrically disconnected, auxili

c) isolated — main circuit electrically disconnected, auxiliary circlits electrically disconnected;

d) removed — functional unit physically re @ om the PSC-assembly.

NOTE When fitted, auxiliary circuitg
withdrawable functional unit. ’

Add to subclause

For withdrawable fun al Uhits d with intelligent electronic devices (IEDs) that have remote control
interface of module be Agkced’between Use erpossible to test the input/output (1/0)
available via the |EIl pntroPinterface while the functional unit is in the test position.

@ aragraph

v

TheéWain circuit disconnect device of withdrawable functional units shall be mechanically interlocked to prevent
openif@and closing on to the distribution busbars with the door open.

Add to subclause

Physically identical withdrawable functional units shall be non-interchangeable with other units that have a
different duty, circuit rating or control function.
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Add to subclause

a—eentaeter—er—plam—feeder—umt—of the same

samecompartment dimensions that have an identical dutv circuit rating and_control function shall be
interchangeable.

ify—Add to subclause

Electrical interlocks shall“to external auxiliary circuits shall revert to a "fail safe
condition when a withdrawable function unit is withdrawn.

8.5.3 Selection of switching devices and components ‘

q
<

Add to subclause

Outgoing circuits with ve 630 A shall be provided with withdrawable ACBs.

Add to subclause

Outqomq Ci rrents up to and including 630 A shall be protected with fuses or with circuit

Switching devices shall simultaneously switch all phases erpoles{i.e—4-pole-type-for3-phase+-and when
present, simultaneously switch the neutral-systems)-—.
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Add new subclause ’
8.5.3.101 Incoming and bus coupler units \
8.5.3.101.1

Incoming main circuit and bus coupler functional units shall be fi
in separate vertical sections.

NOTE This does not preclude metering, i i i ippinga g 3r-(i Hiti definedauxiliary
equipment or an outgoing functional unit being in the 2 Key m A m;same

vertical section as an incomer or bus coupler.

8.5.3.101.2

unit switch-disconnectors shall have, as a minimum, utilization

ee-phase and neutral functional units, the neutral pole current rating shall be not less than that specified
PSC-assembly neutral busbars.
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Add new subclause

8.5.3.102 Isolating switching devices (disconnectors)
Isolating8.5.3.102.1

An isolating switching devices shall censist-ofeither-be a switch-{mechanical); switch, a disconnect se; or
a fuse disconnector-and:.

8.5.3.102.2

Switches, disconnectors, switch-disconnectors and fuse combination units shall b @‘ aNC
and-be verification testedto IEC 60947-3. ‘
8.5.3.102.3

Switches, disconnectors, switch-disconnectors and flizati fuse combination
units used for switching mixed resistive and inductive loads shall utilization category
AC-22.

8.5.3.102.4

sed for switching motor loads or
shall _have a utilization

Switches, disconnectors, switch-disconnectors a
other—highly inductive loads [
category AC-23.

8.5.3.102.5

Switches, disconnectors, switch-disconned
operation, utilization category suffix of
Schedule;.

e combination units shaII be deS|qnated for frequent
-3

8.5.3.102.6

Disconnector-fuses

B

ctors shall complywith-and-beverification-tested-to IEC 60947-3 for
tilization category AC-23B;-23B for uninterrupted duty.

sconnector rated {eonditionab-short-circuit making capacity in-conformity-with
(lsm) shall be at least equal to the busbar system;rated

Shall8.5.3.102.9

Switching mechanisms shall be easily-accessible and operable from the front of the PSC-assembly without
opening a cover-and.

Page 27 of 61 IOGP S-560 Redline December 2022



Supplementary Specification to IEC 61439-1 and IEC 61439-2 for Low-voltage Switchgear and
Controlgear ‘
J

OINT INDUSTRY PROGRAMME

8.5.3.102.10

Switching mechanisms shall have the “*{"on" ( | ) and ‘O {"off" (O) positions of the switches shall-be-clearly
identified at the front of CBthe switching device.

Add new subclause

8.5.3.102.11 ’
All switches used for isolating a circuit shall be padlockable in the "off" position. \0
8.5.3.103 Circuit breakers

Add new subclause

8.5.3.103.1 Air-circuit breakersGeneral

AdditienalCircuit breakers that are used in a mai
switchboards shall have selectivity category B in acc

bus r or in feeders to sub-distribution
IEC 60947-2.

Add new subclause:

A

ACBS8.5.3.103.2 Air circuit

8.5.3.103.2.1
hanisms shall have:

d-to-trip type;.

A8.5.3.103.2.4

Air circuit-breaker operating mechanisms shall have spring stored energy.
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8.5.3.103.2.5

Air circuit-breaker operating mechanisms shall have a spring charging motor

. : | | ofnod Daa o
Spring 8.5.3.103.2.6

Air circuit-breaker operating mechanisms shall have a spring charged-/-/discharged indicator;-and.

8.5.3.103.2.7

Air circuit-breaker operating mechanisms shall have a manual spring charge facility.

An8.5.3.103.2.8 ’

Air circuit-breaker operating mechanisms shall have an operations counter;

e

A8.5.3.103.2.9

Air circuit breakers shall be provided with a manual mechanical tri transparent cover guard-and

A8.5.3.103.2.10

In addition to contacts required for desuzn of cor
pfe%eeﬁeﬂ ogic and 1ndlcat10n g :

8.5.3.103.2.13

Test blocks shall be wired to provide three-phase (and neutral) bus voltage and three-phase (and neutral)
currents.
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Add new subclause

8.5.3.103.3 Moulded case circuit breakers

MccB-8.5.3.103.3.1

When remote tripping is specified, MCCB equipped outgoing feeder functional units {that a
combination with a contactor) shall:

Be provided-with have a shunt tripwhereremote tripping-is-defined-in-the Gircuit Schedulg®iagili

Where fuses-are used-8.5.3.103.3.2

MCCBs that are the main circuit switching and isolatio i outgoing functional units shall be operable

SRel2C C00E0 D ond evelto b

"off" position. ’

8.5.3.103.3.4

MCCB rated short-circ a c ity (/) shall be at least equal to the busbar rated peak withstand

current (/).

Add new subg

used for main circuit protection shall be high ruptureing capacity (HRC) type, general purpose fuse links;
dance with IEC 60269-2.

8.5.3.104.2

Fuses used for main circuit protectlon shall be utilization category gG for non- motor feeders and ut|I|zat|on
category aM-/-/gM for motor eireu : ,
Sheetsstarters.
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‘DIN - fuses-of the D type8.5.3.104.3

Fuse holders shall enly

8.5.3.104.4

Labels shall be located adjacent to main and auxiliary circuit fuses, confirming fuse ratings in acc nce
circuit design.

Add new subclause ‘ 0
8.5.3.105 Motor starters and contactor feeders \
8.5.3.105.1

Motor starters and contactor feeders shall be comprised ‘ 2r—pIOVided fuse or MCCB protected
electromagnetic contactors—as—defined—in-the DataSheels, wit @ stion—as—detailed—in—the—Circui

arters, reversing §8.3.1¢

The short-cird@it pro ti or motor starters and contactor feeders shall eonformteEC

ordination-i

Mechanical endurance for 8.5.3.105.3

Unlatched contactors shall be of under-voltage release type.
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8.5.3.105.4

Latched contactor feeders shall have a manual mechanical trip facility with a guarded manual release.

8.5.3.105.5

Contactors, motor starters and associated protective devices shall be in accordance with to IEC 60947-4-1.

8.5.3.105.6

Contactors shall be rated for uninterrupted duty with at least class 12 intermittent duty, wit utiliza
category of at least AC-3 in accordance with IEC 60947-1.

8.5.3.105.7 ‘

Contactors feeding motors in plugging or inching service shall have a utilization

8.5.3.105.8

Contactor no-load operating mechanical endurance shall not be less
cycles.

one’l mi no-load-operating

ForPSC-Assemblies8.5.3.105.9

Emergency stop pushbuttons shall comply with | 947-5-

8.5.3.105.10

Emergency stop pushbuttons shall be provi with a protective guard or shroud to prevent unintended
operation.

8.5.3.105.11

The colour and marking of&tuat hall b accordance with IEC 60204-1.

8.5.3.105.12

Where colour define n ators shall be green for use-start/on 3-phase4-wire{TN)-systems;and red

for stop/off.

ply shall be connected to the outgoing side of the main circuit isolating device for

1af_have an—epe#anngthelr control veltagecircuit source derived from-the-phase-and-neutral
...... 0 vice-internally within each functional unit,-unless-defined-otherwise

If a contactor control circuit supply-shal-be-provided-with-fuse-or MCB-protectionsource derived internally from

within each bus section is specified, a control power transformer shall be provided for each busbar section
with the supplies wired in parallel to the functional units.

8.5.3.105.15

If a contactor control power source external to the PSC-assembly is specified, a control power circuit shall be
provided in each vertical section with the functional unit supplies wired in parallel.
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transfermer—ene—m—eaeh—seetron—te—serve—aﬂ-10516

Contactor functional units in-th A
ofeontrolwith control power transformers shaII be iuseeFMGB-preteeted—One-peJeef—theuprovrded wrth primary

and secondary winding-shall-be-provided-with-fuse-er-MCBovercurrent protection-and-the-otherpole-shall-be
B o

8.5.3.105.17
Contactor control circuits shall be provided with fuse or MCBminiature circuit breaker (MCB) protect
tewithin each functional unit-as-defined-in-the User Diagram.

lf defined-asrequired-in-the Data Sheets;8.5.3.105.18

When motor starter functional units shal-have provisions for motor space heate
space heater circuits shaII be energrzed whenever the main circuit swrtchln deviced

- " og

in the connected position or test positions. '

Solid-state overload relays and microprocessor based digital multifunction motor protection relays shall be

provided with adjustable overload characteristic over the range of IEC 60947-4-1 trip classes from 10 to 30.

8.5.3.106.4

Motor starter functional units shall be provided with instantaneous overcurrent protection (ANSI 50) and/or
definite-time shert-cireuitovercurrent protection (ANSI 50/51;-) for each phase of the main circuit.
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¢ Protection relay supplied by8.5.3.106.5

On solidly earthed systems, motor starter functional units feeding motors rated equal to or
greater than 30 kW shall be fltted W|th core balance current transformers—within-the

e—ReqH#emen%s—ﬁeFtransformer actuated earth fault protectlon hall- be-as-defined-in-User Diagrams-
e
e' = ) ) = SReE ; = :- m‘m -
Eecertified ‘
o) Moto ocated-in a3 hazardou area—having NO d . ._.n h h
individuall | . load,

h— Overtemperature-8.5.3.106.6

When earth fault protection is specified, it shall be manual reset o

8.5.3.106.7

The protection
Fhermistordevices in funct|onal units supplvmq motors
IEC 60079-14:2013, 11.3.

8.5.3.106.8
Motor thermal protection certrel-units shall e in accordance with IEC 60034-11.
8.5.3.106.9 L S

Contactors shall begelettgd in ord@mce with the performanceassociated HRC fuse earth fault breaking
current.

8.5.3.106.10

If IEDs are proi ddifidnal functional requirements listed in Table 17 shall be fulfilled.

— Intelligent electronic device (IED) requirements withinlEC 60034-11-

@

-
d
D
a
a
D
q
D
D
D
(»)
@
()
)
D

ANSI device IEC Motors Motors Motors
code Nnomenclatur] <110 kW 2110 kW 2185 kW
e
Locked rotor protection 51LR o] X X
Definite-time undercurrent protection 37 I< (0] 0]
Inverse-time unbalance protection based
on negative phase-sequence current 46 I2> o o o
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Motor start-up time supen_nsmn-based 48 1ut1e2 ts X X
Cumulative start-up time counter and )

restart disable function 66 2t X X
Lockout relay 86 o] X X
Front--of--panel protection reset (0] (0]

Key

X = required

O = optional, fit when user specified

NOTE For IED motor protection relays, protection reset should be via the local IED HMI, accessible with the a t
door closed. ‘

NOTE1—ForlEDS.5.3.106.11

Microprocessor based digital multifunction motor protection relays

canbelocated-ctherthan-atthe frontof panel; shall be provided with undervolt
functionality.

and/or auto-restart

-~
D
D
D
@)
D
D
D
@)
D
K
")
D

8.5.3.1087 Integrated adjustable speed and power semiconductor systems

Additional8.5.3.107.1

ASDs and PSSs shall 60947-4-2.

8.5.3.107.2

Adjustable speed d rters shall be provided with a programmer or operator interface that is
accessible with the ent door closed.

quire a reduced voltage starter, solid-state soft starter type unit shall be provided.
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8.5.3.1098 Current transformers

Additionel-subelawse: ) 2

8.5.3.108.1

Current C used—fo i al—currentprotec
{transformers shall be in accordance with IEC 61869-2)-shall-be-of-.

8.5.3.108.2

Current transformer accuracy class class 1 for measuring incoming

devices.

Current transformer accuracy class shall be as-a-minimum:clas or measuring outgoing devices.

Roguiremen - Y CTs:hallBe as defined-inthe User Diagrams-—C iring-8.5.3.108.4
Current transformer g “ | be class 5P for protective devices.

8.5.3.108.5

Add new subclause

8.5.3.1109 Voltage transformers
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8.5.3.109.1

Voltage transformers (\/Fs)-shalk:shall be in accordance with IEC 61869-3.

a——— Be8.5.3.109.2

Voltage transformers shall be of dry insulation type with an earthed screen between the primary and secondary
windings.

66— Be-suitably 8.5.3.109.3

Voltage transformers shall be protected by MCBs/ or fuses on the primary side—a&

8.5.3.109.4

Voltage transformers shall be protected by MCBs on -the-secondary windings

V¥8.5.3.109.5

Voltage transformer accuracy class shall be 2 0 forJ devices.
o Class 10 Dleasurine
Three-phase VTs8.5.3.109.6
Voltage transformer accuracy class shall be P for protective devices.
8.5.3.109.7
With the exc'eption.of uneﬁhed sy S nsulation monitgrinq, three-phase voltage trangformers
shall be provided with star connec and al earthed at one point on the secondary.-An-exception-shall

be

8.5.3.109.8

inSulation monitoring, the voltage transformer on H-systems-with-insulating

rthe primary side shall be connected line to line.

Secondary circuits shall be equipped with terminals with measuring bushings.

8.5.3.109.11

When the VTvoltage transformer secondary voltage is used for control or interlock, a MCB with signal contacts
for trip indication shall be provided.
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Add new subclause

8.5.3.1110 Unearthed electrical supplies (IT)

8.5.3.110.1 Q

Insulation monitoring and earth fault detection shall be provided for PSC-Aassemblies wi earthed (I

electrical supplies-(1F-. ’

The design8.5.3.110.2 6
Insulation monitoring and previsien-efsuch-systemsearth fault detectio i :

Continwoushave continuous monitoring of insulation resistance of each ec

Provision-8.5.3.110.3

Insulation monitoring and earth fault detection shall have p
of low insulation resistance-with-data.

8.5.3.1104

Insulation _monitoring and earth fault detection shall have a munication interface for transmission of
insulation resistance values and alarms to switehgear-data-management-units;a remote supervisory system.

Provisionfor8.5.3.110.5

shall provide automatic location of earth faults te-either
ireuittevelby the use of CFscurrent transformers fitted

Selectable8.5.3.110.6

Insulation monitorin@¥a atth faulbdetection shall have selectable insulation impedance ranges;.

Loeal8.5.3. 1071

seatidn me ing and earth fault detection shall have local display of system insulation resistance value at

8-5-3-1128.5.3.110.8

Insulation monitoring and earth fault detection systems shall be compatible with adjustable speed drive and
power semiconductor systems.
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Add new subclause

8.5.3.111 Automatic or manual transfer systemschemes

k——The transfer; A
a

MTS-operates—as-synchronous_scheme shall be disabled if one or more transfer_breakers are in the test,
isolated or removed position.

8:5:8.5.3.111.2

Manual transfer schemes having no electrical interlocks, s
to achieve mechanical interlocking between circuit breaker

8.5.3.111.3

tal descriptions provided with the project

The transfer scheme shall operate as indicated in the supp
drawings.

8.5.3.1114

Transfer scheme logic shaII be software configured within devices integral to the

PSC-assembly.

5.5  Accessibility \

Equipment shall be accessible from the front, except for cable termination chambers; which shalican be

accessibled from the front or rear-or-front-as-defined-in-the- Bata-Sheets—-Allcomponents.

8.5.5.101.2

Components in back-to-wall or back-to-back mounted PSC-Assembliesassemblies shall be accessible from
the front only.-All-assembly-componentsreguiring
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8.5.5.101.3

Removable covers shall be provided on main busbar compartments for access to busbar joint construction

and maintenance shall-be-easily-accessibleactivities.

doors-which-shall-8.5.5.101.4

Hinged doors shall open at least 95 :
and -shall-not be obstructed by adjacent equipment or doors-en-the- PSC-Assembly-—.

8.5.5.101.5

Door restraints shall be provided for securing hinged doors in the open position irﬁne foll

a:) Wwhen placed on floating offshore installations;;
b-) Wwhen located outdoors (exposed to wind};);

c:) Wwhen door is equipped with electrical components.

8.5.5.101.6

Doors required to be operﬂ du alhoperation shall have latches that are operated either by hand,
captive screws using a flat-heat

8.5.5.101.7

Hinged cable comp: all be padlockable.

PSC-assemblies shall provide the following minimum degrees of protection unless-defined-otherwise-in-the
Data-Sheets:in accordance with IEC 60529 and Table 18.
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Add new Table 18

Table 18 — Minimum degrees of protection

Location Minimum degree of protection
Between horizontal busbar compartments and any other compartment IP 2X
Between incoming and bus-coupler sections IP 2X
Between main busbar systems of two separate sections IP 2X
Between panels IP 2X
Between compartment of each functional unit and other compartments IP X

8.5.8 Indicator lights and push-buttons

Sreoleeepien o e
ere-detned eqtred he-User Dragrams; ete-thd ‘““i"'“ e LED-type
IndicatordightAdd fo subclause
Status colour coding of indicator components and mterface (HMI) screens shaII be in

accordance with
19.

NOTE Colour coding of status indicator does ly to IEDs or protection relays with a suite of status LEDs which
are all the same colour.

Add new Table 19

our coding of status indicator

Colour PSC-Assembly-Application-assembly application
ACB Motor starter-/
{/ contactor feeder)
Closed (On) Running (On)
Tripped Tripped
Open (Off) Stopped (Off)
andatory significance Trip circuit healthy Not applicable
{or-unhealthy)
No specific meaning assigned Voltage indication Motor heater on
(Heater On)

NOTE Colours detailed in this table are in accordance with IEC 60073
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Add to subclause

Discrete indication lamps shall be LED types.

Add to subclause

Discrete indication lamps shall operate at the same voltage for interchangeability purposes pt th
directly connected to heater supply circuits.

Add new subclause ‘

8.5.910 Auxiliary components

8.5.910.1 General

o L o tn hao rsintad A " ~fF P A amlh a o A\ - Vadavavatan rrapeed
Mhore do nod 1n he 1) heoo o O an Ay n1o AN to N o
d : Data-S . y-seeond o o :
sreeided o es sl R st e RReeRs
8.5.10.1.1
Control and auxiliary device utilization cate shall be in accordance with IEC 60947-5-1.
8.5.10.1.2

8.5.10.1.3

Control and auxilia

ANnna A ho

be:120 cycles per hour (each relay).

8.5.10.1.5

AC switching elements shall be utilization category AC-15.
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8.5.10.1.6

DC switching elements shall be at least utilization category DC-13.

8.5.10.1.7

Plug-in type relaysauxiliary components shall be provided with retaining clips.-\Ahere-defined-in-the Cireuit

8.5.10.1.8

8.5.910.2 Indicating and measuring devices

8.5.910.2.1 GeneralAnalogue instruments

accuracyclass-o0f8.5.10.2.5.-

Analogue instruments shall be-flush-mounted-and-confo
60051.

8.5.910.2.1.2

—instruments

Analogue indicating mete = all-b

shall have a minimum accuracy class of 2,5.

8.5.10.2.1.3

8.5.10.2.1.4

Analogue instrument y *haracters on a white background identifying actual primary circuit
values.

8.5.10.2.1.5

Analogue ammeters and voltmeters shall have a deviation at the rated value of about 80 % of the full scale
range.
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Ammeter8.5.10.2.1.8

Current transformer connected ammeter selector switches shall be "make before break" type—Anategue

orfullload reading--8.5.10.2.1.9

Analogue meter—ammeters—shall-monitor-singlephase-only—and-voltmeters shall have a

voltage selector switch equipped with an "off" position.

8.5.10.2.1.10 ‘
Voltmeters shall be operated from the voltage transformer secondary windings. \

8.5.10.2.1.11

Analogue wattmeters and varmeters shall be rated for

phase balanced load-

8.5.9.2; in accordance with IEC 60051-3.

8.5.10.2.2 Digital instruments

8.5.10.2.2.1

8.5.10.2.2.2
Multi-functional digital nagasuriag d& %; display current, voltage and power factor per phase together
with instantaneous and a ota Whrs—kilowatt-hours.

na8.5.10.2.3.1

ers shall be solid state meter type in accordance with IEC 62052--11-with-a-default

aII be surtabterated for &three phase unbalanced Ioad—AH—watt—heur—rntegratmgﬁeterssmtt

measurement.

Where8.5.10.2.3.3

If spemfredm—the—Useedmgrame, energy meter test termrnal blocks shaII be provrded on the panel front fer

nmnates—penedadlacent to the respectrve enerqv meter
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8.5.910.2.54 Transducers

Transducers shall be in accordance with IEC 60688.

8.5.101 Description of the types of electrical connections of functional units (IEC 61439-2)

Add to subclause

For withdrawable type functional units, the electrical connections shall be type (W. i
IEC 61439-2. When used, for.

Add to subclause

For disconnectable type functional units, the electrical connectio e type{D.D.F)minimum.

Add new subclause

8.5.102 Operation

8.5.102.1

PSC-assemblies shall be rated for continu ation at rated load under normal service conditions for at
least 45 000 h (5 years) without planned v@ hat requires de-energization of the busbars.

8.5.102.2

Functional units sha atinuous operation at full load under normal service conditions for at
least 45 000 h (5 yea ]

8.6 Internal ircuits and connections

8.6.1

ions shall be desighedincorporated to prevent aninternal arc propagation—and—the—spread—of
rence in a bus section propagating to adjacent compartments—and-across-bus—couplerpanelsbus

Add to subclause

Busbars shall be manufactured from hard drawn, high conductivity electrolytic copper.
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Add to subclause

The main busbars shall be of the same cross sectional area throughout the entire length of the PSC-Aassembly
to achieve the defined rated current.

Where busbars-are-insulated—Add to subclause

If specified, busbar insulating materials and busbar joint shrouds shall be of a flame reta t type
accordance with the relevant part of IEC 60684, and-non-hygroscopic and non-tracking.

Add to subclause ’
Where busbars are insulated, the insulation of the main busbar joints and t&mter pecting b oints shall
be removable and easrl-y—replaceable for |0|nt mspectlon he-comparativ ‘ as-defined-n

AdditionalAdd fo subclause:
5 OIBS C-Assembly-shall- be-arranged-foraTN-S-powe
em h - se e-ne N and-protective (P bhak Hroughout-the DSC-A emblvy_Unless defined
ethenwse—m—the—Data—Sheets—ferassembhes mcorporatlnq a NS _systemneutral busbar, if specmed each
incoming eireuit-{downstream—of-thestepdo nsformer)_circuit shall be prowded with aan_accessible

removable link between the neutral busbar protective earth.

Add to subclause

Main circuit neutral/protec’e e g lin all be
plaee removable witho er live'parts.

8.6.1:2
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8 6.2 Auxili Cireuit

Main-/Auxiliary circuits
| | se_defined.in_the Data Sheets.

Add to subclause

Earthed poles shall be connected via a removable link.

Functional-unit-auxiliaryAdd to subclause

auxiliary main switch contacts thal—de—ene#gm—:-—m accordance with the ad
eireuit-switching device- i

Add new subclause

8.6.2.4101 Interface with supervisory systems

Each-incoming8.6.2.101.1

Incoming auxiliary supplyies shall be monitored with a forloss of availability.-A-healthy-ecircuit

8.6.2.101.2

Discrete input signals to remote supervisory systems shall be a volt-free closed circuit signal_to indicate the
defined status parameter.

8.6.2.101.3
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e conductors of main and auxiliary circuits

Additional Addd@ssybt
Thelidentific Q the conductors of main and auxiliary circuits shall be as-follows-unless-defined-ctherwise

the B SReets:by@lphanumeric notation and/or graphical symbols in accordance with Table 20.

or identification by colour is not mandatory but where colour is used, the purchaser should identify

=
O TESEE

v . .
ocallbroject coloUr requirements.

Add néaT able 20

Table 20 — ldentification of conductors and terminals

CoenductorDesignated Mandatory marking |Supplementary
conductor colour when
used
AC Cireuitsconductors
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Phase 1 L1 Brown

Phase 2 L2 Black

Phase 3 L3 Gray

Neutral N (Light) Blua

Protective eathDC PE andior sarth Yollow/Grasn

conductors symbol

DC CircuitsPositive pole (+)

PositivaNegative pole (=—) Red

Negative poleNOTE —) Black
Alphanumeric notations

and symbols are in accordance

with IEC 60445,

8.6.8.1

Add new subclause v
8.6.8  Earth bar @

A hard-drawn high conductivity copper main earth ba e iN8talled along the length of the PSC-assembly.

8.6.8.2

Dedicated termination points for all func m' earthing and external earthing requirements shall be
provided. \ 4

\ g

Earth bars shall incorpofate spahe onnection points at the bottom of outgoing cable compartments and
incoming panels to f&ilitatelexteMial eafnconnections.

8.6.8.3

8.7 Cooling

ny shall be naturally venhlated—type—and—eenwly—w%h—tempe#a&we—nse—kmtahens#epﬂqe

8.8 Terminals for external conductors
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Sehedule—Add to subc/ause

In the absence of Yuser defined field cable information, guidance shall be taken from
Table A.1; using the maximum cross-section values.
Lol oo S e e

Add to subclause

Cable supports shall-be-provided-ferand bracing points spel i re height ef-the PSC-Assembly
cable-compartments-at intervals not exceeding 450 mm with-2 . G

be incorporated in cable compartments.

external auxiliary control cables
shall be provided with a
2 W|thout reducing the size of the field

ders-Add to subclause

Power cable terminals shall be provided with phase separation screens.

Add to subclause

The largest functional unit compartments shall be located at the bottom of the PSC section and-havewith
provision for direct entry and termination.
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Add to subclause

Where single core cables enter the PSC-assembly, the associated gland plates or transit frames shall be
fabricated using a non-magnetic metal.

Add to subclause

Gland plates and multi-cable transit frames shall be connected directly to the main protective earth.

Add new subclause

8.8.1101 Terminals for control and auxiliaries

) 2
All-wiring8.8.101.1 \
Wiring for external connections shall be brought out to individual terminals %a ssible terminal
block.
8.8.101.2 &
Tgrminals shall be of modular design in conformance-to-a 60947-7-1.-Ne-more-than-one

wie

8.8.101.3

A maximum of two conductors shall be inserted-intoterminated

ny one terminal-and-parallel.

8.8.101.4

Parallel connections shall be made
manufacturer. ’

cross connection links approved by the terminal

8.8.101.5

y function and operating voltage;-.

gks"shall % ep es or earthed terminals-and-shal-be
‘od-and voligae ey : .

‘s

Terminals associated with external sources of supply shall be-provided-withdisplay a warning label.

; 8.8.101.9

Space for a minimum of 10 % spare terminals to be installed, shall be provided for future use.-All-spare
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8.8.101.10

Spare I/0O contacts of protection/auxiliary relays shall be wired up-to the-terminal blocks and numbered-asper
Manufacturer drawing.—.

8.8.101.11

Terminals associated with inductive current transformer circuits shall be provided with readily-meovable-shorting
links.-Links-used

8.8.101.12

Earthing links for earthing—ef-control supplies and current transformers shall be
purposes removable.

Instrument circuits/cables requiring specialdedicated earthing shall [ i ave separate
{Einstrument earth bar—E-bars shall-be-isolated from main earth bars.

8.8.101.14

When external cable conductors are terminated directly ont@iflat s, the enclosuretermination
points shall have pre-drilled holes to the user defined diame

8.101 Internal separation of PSC blies (IEC 61439-2)

alAdd to subclause

Internal separation shall be a minim ] ACB functional units and a minimum of Form 3b
for all other functional units.

4

PSC-assemblies specified for marine installation shall be in accordance with IEC 60092-101:2018, Clause 4.

8.102.4

PSC-assemblies specified for offshore electrical installations shall be in accordance with IEC 61892-3:2019,
7.1t07.4.
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Add new subclause

8.103 Enclosure space heaters

Add new subclause

8.103.1 Space heaters

8.103.1.1

If specified, PSC-assembly enclosure space heaters shall maintain the enclosure internal
temperature at least 5 K above the specified minimum ambient air temperature.

8.103.1.2 ‘

PSC-assembly enclosure space heaters shall incorporate a mechanical guar
temperature exceeds 60 °C.

8.103.1.3 (

PSC-assembly enclosure space heaters shall have a degree of ingress protection of at least IP2X in
accordance with IEC 60529.

8.103.1.4

MCB with a 30 mA residual current device
ction (RCBO).

Each vertical section space heater circuit shall be pr:
(RCD) or by a residual current circuit breaker with overcur

8.103.1.5

PSC-assembly enclosure space heaters s i to an accessible terminal block for connection to an
external power source.

Add new subclause

8.103.2 Space h

8.103.2.1

If space heater supf Qrlbg is specified, each bus section heater supply shall have a front of panel
indicating 2N 2d "Heater supply on".

8.103.3 Space heater current monitoring

If space heater load current monitoring is specified, a control unit shall be provided.
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8.103.3.1

The space heater control unit supply disconnect shall be a circuit breaker which is padlockable in the “off”
position.

8.103.3.2

The space heater control unit shall have a control circuit that includes a momentary push button.

8.103.3.3

The space heater control unit momentary push button shall energize the space heat ing th
thermostat/hygrostat to verify the operation of the space heaters. ‘

8.103.3.4

The space heater control unit shall be provided with an ammeter.

8.103.3.5

The space heater control unit ammeter shall have an appropriatel C uch that the failure of a single
space heater element results in a visible change in amm

8.103.3.6

The normal operating ampacity of a space heater circ scribed on the ammeter nameplate.

Add new subclause

8.104 Provision for future develop @

8.104.1

Pre-drilled holes shall f bus bars for future on-site extension.

8.104.2

ith the internal components to enable the subsequent installation of a
the PSC-assembly busbars are energized.

all have a design and post factory acceptance test (FAT) supported lifetime of at least
ice conditions.

The maRUfacturer shall have an obsolescence management plan in accordance with a recognized system for
all PSC-assembly components by example to IEC 62402.

8.104.5

Provided equipment shall be field proven for at least three years.
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Add new subclause

8.105 Condition based monitoring

Add new subclause

8.105.1 General

8.105.1.1

Condition based monitoring systems shall provide real-time continuous monitoring.

8.105.1.2 ’

Real time monitored condition parameters shall be displayed on a front of panel moun

8.105.1.3

Continuous monitoring systems shall include these-de A
the-Data-Sheetscommunications interface(s) capable of conveying emgerature data status and aIarmmq for
each monitored point.

Add new subclause

8.105.2 Thermal monitoring

8.105.2.1

If specified, PSC-assemblies shall be e with factory-integrated continuous thermal monitoring
technology.

8.105.2.2

Thermal monitoring sh n sensors for main incoming sections, i.e. main circuit breaker

or lugs.

9

PSC-Aassembly-ies shall be designed, constructed and verification tested (as-a-special-test)for“Internal-Are
Gentwnmemlm accordance W|th -the—peqw;ements—ef—lEC TR 616414he—m4mmum+eqa#ement—+s—fewcmg

mtemaJ— to prowde personnel protectlon under arcmg fe#O—3—s—cond|tlon for restrlcted access authorlzed
persons.
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Add to subclause

The permissible short-circuit current under arcing conditions (/, arc8R€-hsar) value shall be defined-inthe-Data
Sheetsat least equal to the specified rated short-time withstand current (/) for a minimum arc fault duration
of 0,3 s.

Where defined-asrequired-inthe Data-SheetsAdd to subclause

PSC-assemblies with arcing class B or arcing class C classification, an internal-arc fault i ithin a
functional unit shall be confined to that functional unit compartment.

Add to subclause

PSC-assemblies with arcing class B or arcing class C classification, an arc fault c’a dis uSbar shall

confine the arc to that section without propagating to the main busbars.

Add to subclause

Pressure-relief device or pressure-relief ducting, if required, shall b y rated to aMithstand the forces
associated with an arc fault within the PSC-assembly.

Add to subclause

If pressure-relief ducting with an outdoor exhaust vent is re ed, st ducting shall be provided with
a wall penetration kit and exterior exhaust outlet ed witifenviron tal seals.

NOTE The wall penetration kit and exterior exhaust outlet can also require additional features to maintain the
integrity of the wall or bulkhead being penetrated, such as fire rating or blast overpressure certification.

Add to subclause

Minimum room dimension require delines (e.g. pressure-relief flaps, arc ducts, exhaust
vents) required to ensure P sse a ult protection for personnel safety and building integrity
shall be provided.

Add to subclause

If specified, inter rc faultCmitigation system shall be provided and integrated into the PSC-
Assemblyassembly ace With IEC TS 63107.

9.3. Co-ordination of protective devices

In third paragraph, replace "(e.q. by a warning label in the assembly or in the operating instructions, see 6.2)"
with

by a warning label within the relevant functional unit compartments

10 Design verification
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10.10 Temperature-rise

10.10.1 General

Design-Add to subclause

For PSC-assemblies incorporating additional supervisory devices, the verlflcatlon
requirements-of IEC-61439-1andEC-614439-2temperature-rise shall
the requirements—defined—in—this—Specification—and-Data—Sheeisin-service heat contributio

additional components.

11 Routine verification

11— General

Replacement11.8  Mechanical operation (IEC 61

Replace second sentence of first paragraph: with

A eaiiprmen overed h
cHP vV C

erification shall b&sﬁbjeet—te—mspeeﬁeﬁmclude the

checking of interlocking and testing ” he Ma
W

b HGHO

Lebmtedinmatel b lan to | car ordaneelocking
arrangements ass@gi i removable and I—E@é—l—4§9—2—ea—th%te&al—assembl—y—ef
withdrawablegparts : ered s 5 orded enort:

A hall-be—carried—outo

including—tntelh Eoen ; - the |nsert|on mterlocks of mechamcallv identical
withdrawable iOre b instead-of beingjoined-at-the busba

A0 n), op€rational performance and function
@ bclauSe

11810.1 Functional testing

Functional testing of the completed PSC-assembly shall include the following:

a) operation of all circuit breakers and switching devices, including any auto-transfer schemes;

b) electrical and mechanical interlocks;

c) control devices that are either hard wired or communicating over a network and, if applicable, local HMI;

d) current and voltage transformers or sensors;
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NOTE Primary injection for current transformers is not required to comply with this requirement.

e) circuit breaker trip units, protective relays and metering devices;

f) _indicator lights;

q) _ circuit breaker drawout and mechanical insertions, including operation of the shutter mechanism;

h) vertical section space heaters and thermostat/hygrostat if applicable;

i) continuous thermal monitoring system if applicable;

i) auxiliary equipment provided as part of the system design (e.g. interposing relay im anel
remote racking equipment, and absence of voltage tester device);

k) high resistance earthing system, if applicable;

Add new subclause \
11.101 Electrical control and management system (ECMS) lation te

control devices on the PSC-Aassemblies and the specific

Lonoioreadohoddinc ol o Hminganddecntionaitho

11.101.2
The simulation test shall check li th CMS and interfaces with interconnected electrical
assemblies. ’
11.101.3
The ECMS simul;

The-tests shall be c
documentation}.and

LR accordance with the tools-and-support{meeting;procedure-and-procedures,
)|s proposed by the ECMS provider.

Page 58 of 61 IOGP S-560 Redline December 2022



Supplementary Specification to IEC 61439-1 and IEC 61439-2 for Low-voltage Switchgear and
Controlgear
J

OINT INDUSTRY PROGRAMME

Add new Annex HH

Annex HH
(informative)

Integration with external systems

Add new Figure HH.1

5 T A
Emergency shutdown trip 1
1 [
1 Process control (ICSS / DCS) 11 (safety instrumented system) :
Required interface : : : H
------------- Optienal interface (if specified) ' ________________________l!_____________________:
e S
:—--------------------------------P--: Electrical control and : : Load | Process control
e m e mmmm——— , | management system (ECMS) 1 1+ shedding/ : interface mote3
! | Low-voltage generator | ! (If specified) " Sequi:ftw i
P control panel ! note7) 11 resta ! . notez
P! (i specified) ! V1 (if specified) | ESD interface
| : 1 11 !
e mmmmmmml e e e e, —,——m———— [ A ——— |
I i Generator control ! Electrical control ' PMS interface no=6
i ! interface "te7 ! interface notes
[ S PR, . [ PSR VR ——— .
| : Supplier | Purchaser
Lo | | !
o | | !
[ : : : |
o |
E ow-voltage -assem
L ltage PSC bly |
o !
o i
! : |
; | Switchgear inter-trippin
| i Switchg: ipping / |
E | i interlocking Mete4 |
o | !
Co PopTTTmmmmmmmssmmmmmeeemooes 1 '
| : Low-voltage PSC-assembly (if specified) 1 |
H H 1 Either within or outside supplier's scope : ]
L — ——— —— = ——
HE P T TTT T -
i \ |
:r —: ! High-voltage switchgear assembly 1 Upstream interfaces
------------------------------------------ 1 L——— -: Outside low-voltage PSC-assembly supplier's scope :'_'_'___'___'___;"’ (SCADA/ECNS) nat shown
Lo e ———— { 1 fo maintain clanty
- i
1 1

Noted This figure is for illustrative purposes only as control system integration topologies are user/project specific. This
figure ISHAet intended to assign any IEC 62264-1 hierarchy levels 0 to 4 or imply any demilitarized zone (DMZ) perimeter
boundariées.

Note 2 High integrity emergency shutdown — highest priority interface. Assumed default is hardwired fail-safe. The
alternate use of SIL rated digital protocol control is subject to user agreement.

Note 3 Interface between the automated process control system and process related load circuits. It is either discrete
hardwired I/O or via digital protocol, or multiple interfaces (mainly via digital protocol but with hardwired motor stop/starts
as defined by the user). The process control interface should be segregated/firewalled from the ECMS.
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Note 4 Incoming circuit breaker intertripping/interlocking to either upstream high-voltage switchboards or
interconnectors to adjacent low-voltage PSC-assemblies. The assumed default is hardwired from PSC-assembly to
upstream or downstream switchboards, but it may also be IED-to-IED communication or via the ECMS.

Note 5 Non-process control/supervisory interface to an ECMS. It may also enable network connectivity to the process
control system, other PSC-assemblies and generator control panels(s). The ECMS may enable authorized user interface
for IED remote configuration / remote access.

Note 6 Interface to power management system (PMS) for load shedding and/or sequenced restart. The PMS may in
integral to the ECMS with communication via the electrical control interface or a standalone load shedding sysie#a. acting
directly on the PSC-assembly circuits, (e.g. hardwired discrete trips, load start inhibits and status monitoring)

Note 7 It is typically for emergency/essential switchboards, PSC-assembly to generator control inte
generator incomer circuit breaker control. The interface may be hardwired, IED-to-IED communicatig

) 3

Figure HH.1 — Communications interface block diagram

2)

.\Q@
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02 Sualification of ol

Add to Bibliography

IEEE C37.2, Standard for Electrical Power System Device Function Numbers, Acronyms, and Corftac
Designations

IEC 61850 (all parts), Communication networks and systems for power utility automation

IEC 62264-1, Enterprise-control system integration — Part 1: Models and terminology

IEC 62402 _, Obsolescence management —Application-guide:
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