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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 schedule @verruns.iThe Oil
and Gas Community within the World Economic Forum (WEF) has implemented a Capital 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 t6 standardize specifications for
global procurement for equipment and packages. JIP33 provides the oil and gas séctorwith 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 supplier base to realize benefits
from standardization and achieve significant project and schedule cost reductions:

The JIP33 work groups performed their activities in accordance with I0GP's Competition Law Guidelines
(November 2020).

This second edition cancels and replaces the first edition,published in October 2018.

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

ABOUT THE REDLINE VERSION

This Redline version aims at comparing Version 2.0 to Version 1.0 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 supplementary-requirements for the
procurement of high-voltage switchgear and controlgear assemblies-in accordance with IEC 62271--200,
Edition 23.0, 2044;May 2021 for application in the petroleum and natural gas industries.

This-JP33-standardized procurementThis 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 procurement.
Procurement Q
Data Sheet \

Supplementary
Technical
Specification

Quality Information
Requirements Requirements
(QRS) (IRS)

International & Industry Standards

nical Specification

ltThis specification IS regH > be applied in conjunction with each-otherwhen
i pocurement data sheet, information requirements specification (IRS)

& the technical requirements for the supply of the equipment and is written as

This spec @I
rla - C 2271 200 foIIowmg the |EC 62271-200 clause structure-ef-the-parent-standard,to

@ 571-200°) ¢ not

1 cl O

fallewsthat of apply as wr|tten to the
DirggtivesPart 2extent applicable to the scope of supply.

Modifications to the-parent-standard-|EC 62271-200 defined in this specification are identified as Add
(add to clause or add new clause), Replace (part of or entire clause) or Delete.

IOGP S-620D:__ Procurement Data sSheets—for hHigh-voltage sSwitchgear and
controlgearControlgear (IEC)

pareﬂbstaﬂdardrpequeuﬂqeuusepte@eﬁn&a#The procurement data sheet deflnes appllcatlon specmc

requirement—itfollowsrequirements, attributes and options specified by the elause-structurepurchaser
for the supply of equipment to the parent-standard-and-thistechnical specification. #The procurement

data sheet may also ineludesinclude fields for supplier provided information required-by-theuserfor
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attributes subject to purchaser’s technical evaluation. Additional purchaser supplied documents aremay
also listedbe incorporated or referenced in the procurement data sheets; to define scope and technical
requirements for enquiry and purchase of the equipment.

IOGP S-620L: Information rRequirements for hHigh-voltage sSwitchgear and
controlgearControlgear (IEC)

TFhis-decumentThe IRS defines the information requirements, including contents, format, timing and
purpose;—fer-information to be provided by the manufacturersupplier. It may also defines-thedefine
specific conditions which must-be-met-for-conditionalinvoke information requirements—te—become

IOGP S-620Q: Quality rRequirements for hHigh-voltages S hgea and
controlgearControlgear (IEC)

h do mentin de onformi essmen am A Amhie ad t@g dardized yse

interventions—againstThe QRS defines quality management system requisem @ he proposed
extent of purchaser conformity assessment activities atfor the scope of supBly. Bukchdeer conformit

assessment activities are defined through the selection of one of fOUPdifferent-generic conformity
assessment system (CAS) levels: on the basis of evaluation of the as§ociz erviiee and supply chain
risks. The applicable CAS level is specified by the userpurchale e data sheet or in the data
sheetspurchase order.

The datasheetsThe terminology used within this specificalien an ‘@ yoportihg procurement data sheet, IRS

and QRS follows that of IEC 62271-200 and is in accordan@e wi w Directives, Part 2 as appropriate.

The procurement data sheet and IRS are publishedyas editable documents for the purchaser to specify

application specific requirements. The supplementary specification and QRS are fixed documents.

the documents shall be:

a)
b)
c)

d)

regulatory requirements;
contract documentati
purchaser defined r

this specification;

The order of precedence (highest authority listed first) of

se order);

procurement data sheets, IRS, QRS);
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1 General
4.4—Scope

Replace firstsentencefourth list item with

—addressesboth— indoor installation;

Replace second paragraph with

This specification covers:

—  three-phase air-insulated switchgear (AlS}-and_th
installation-with-either fixed, removable or withdrawable

gas-insulated switchgear (GlS)for-indeoor

or combinations thereof;

——— minimum requirements for

—specifies-additional — th uire ts for generator circuit-breakers-to {ECHEEE 62271-37-013.

ed power semiconductor systems;

— integrated high-voltage variable (adjustable) speed drives tein accordance with IEC 61800-5;

— ring main units;

— explosion protected “"Ex™" equipment {incorporating a type of explosion protection cevered-byin
accordance with the IEC 60079 series-of standards);;

—directeurrent(—  DC) uninterruptible power supply systems for auxiliary power.

Page 6 of 59 IOGP S-620 Redline December 2022



Supplementary Specification to IEC 62271-200 for High-voltage Switchgear and Controlgear ﬁJ I P 3 3
J

OINT INDUSTRY PROGRAMME

142 Normative references

Add to subelausestart of clause

The following publications are referred to in this document, the procurement data sheet (IOGP S-620D)
or the IRS (IOGP S-620L) in such a way that some or all of their content constitutes requirements of this

specification.

Add to clause

IEEE C37.2, IEEE Standard Electrical Power System Device Function Numbers, Acronyms, a, tact
Designations

API Specification Q2, Specification for Quality Management System Requirements fo /
Organizations for the Petroleum and Natural Gas Industries

L 2
IEC 60038, IEC standard voltages \
IEC 60051-2——1, Direct acting indicating analogue electrical measurin s%n their accessories -

— Part 1: Definitions and general requirements common to all parts

IEC 60051-2, Direct acting indicating analogue electrical maeasu m and their accessories —

Part 2: Special requirements for ammeters and voltmeters

IEC 60051-3, Direct acting indicating analogue el
Part 3: Special requirements for wattmeters and varme

ring instruments and their accessories —

IEC 60079 (all parts), Explosive atmospheres

IEC 60092-101, Electrical installations in shi art\101: Definitions and general requirements

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-symbols.info/equipment)

IEC 60617, Graphical Symbols for Diagrams

IEC 60644, Specifications for high-voltage fuse-links for motor circuit applications

IEC 60688, Electrical measuring transducers for converting A.C. and D.C. electrical quantities to analogue or
digital signals
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IEC 60947-5-1, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and switching
elements — Electromechanical control circuit devices

IEC 61000-3-6—2-4, Electromagnetic compatibility (EMC) — Part 3-6--Limits —Assessment-of emission
limits 2-4: Environment — Compatibility levels in industrial plants for [ [ ng- i

MVHV-and-EHV powersystemslow-frequency conducted disturbances

IEC TR 61000-5-2, Electromagnetic compatibility (EMC) — Part 5: Installation and mitigation

Section 2: Earthing and cabling

IEC 61511-1, Functional safety — Safety instrumented systems for the processdndust
Framework, definitions, system, hardware and application programming requirement

IEC 61554, Panel Mounted-Equipmentmounted equipment — Electrical Me
instruments — Dimensions for Panel-Meuntingpanel mounting

IEC 61800-5 (all parts), Adjustable speed electrical power drive syste ety requirements

IEC 61850 (all parts), Communication networks and systéh

IEC 61869-1, Instrument transformers — Part 1: Gen

c

IEC 61869-2, Instrument transformers — Part 2: Additiona i[rements for current transformers

IEC 61869-3, Instrument transformers — Part tional requirements for inductive voltage transformers
IEC 61869-5, Instrument transformers — dditional requirements for capacitor voltage transformers
IEC 61869-6, Instrument tr: n&rme Pa dditional general requirements for low-power instrument
transformers

IEC 61869-10, Instrumen S e Part 10: Additional requirements for low-power passive current
transformers

IEC 61869-11, / mers — Part 11: Additional requirements for low power passive voltage
transformers

IEC i icati
automation and {EC-62061-in-the-design-of safety-related-control systems formachinery— Part 4-2: Technical

security requirements for IACS components

62243-4-2, Security for industrial

IEC 62271-1:2047——, High-voltage switchgear and controlgear — Part 1. Common specifications for
alternating current switchgear and controlgear

IEC 62271-3, High-voltage switchgear and controlgear — Part 3: Digital interfaces based on IEC 61850
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IEC 62271-200:2011——-4, High-voltage switchgear and controlgear — Part 200--AC-metal-enclesed4:
Handling procedures for sulphur hexafluoride (SF6) and its mixtures

IEC TS 63107, Integration of internal arc-fault mitigation systems in power switchgear and controlgear fer

rated-voltages-above-1+-kV-and-up-to-and-including 52 k\Massemblies (PSC-assemblies) according to IEC
61439-2

ISO 3166-1, Codes for the representation of names of countries and their su, jSio art 1: Country
code
ISO 7010, Graphical symbols — Safety colours and safety signs — ister ty signs

ISO 10005, Quality management — Guidelines for qualit

3 Terms, definitions and abbreviated.terms

Add new subclause 3.0 before subclause 3.1

3.0 Abbreviated terms

a
For the purposes of this document, the abbreviated terms given in IEC 62271-200 and the following apply.

&

AlIS air-insulated switchg

DCS distributed con

DMZ demilitarized z

agement system

availability seamless redundancy

ICSS integrated control and safety system

IED intelligent electronic device

MCB miniature circuit breaker

PMS power management system

PRP parallel redundancy protocol
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SPS site pollution severity class

VDIS  voltage detecting and indicating system

3.5 Parts of switchgear and controlgear

Add new term 3.5.122

3.5.122

bus coupler

Add new term 3.5.123 ) 2

3.5.123

bus section

line-up of sections connected together in service by a physically

4  Normal and special service conditions

Add newsubclause-headingto clause

244—lndeemitehgear0utd ¥ poktio bus ducts and centrolgear(lEC-62271-1

he-normal-service-conditions@s deseribe@in-subclause 412 ofIEC 6 bushings shall be applied-unless
bHpplemen ary-indeo e-%.ﬁ\“ jons-are-defined-as—required-by-the-user-in-the-data-sheets—A
conditionsin accordance EQ62271-1, 4.1.3.
ANhara o hore "@ la d-b he-userinthe-data-sheets-them mMum emberature-shallbe 40-°C
5 »

v

5.2 _ RWted voltage (U,)

Add to subclause

The assembly shall be rated to withstand with a three-phase nominal system voltage variation not exceeding
+/-10 % in accordance with IEC 60038.

Add rewto subclause

For offshore applications, the assembly shall be rated to operate with a system voltage transient variation not
exceeding +/-15 % with 1,5 s maximum recovery time.
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Add to subclause

For offshore applications, the assembly shall be rated to operate with a system voltage maximum variation not
exceeding +/-20 %.

Add nrewto _subclause-heading

5.3 Rated insulation level (U4, Uy, Us)

Add newto subclause

| be fully insulated.

Main busbars, branches and fixings installed in air-filled c

Add to subclause

ysbars, branches and fixings shall be removable to
ifate the userin-maintenance of the joints.

5.5 _ Rated continuous gurrenti(/,)

Add to subclause

dolochociohishaeling aled s |tchgearand—een#elgea#assembllesshau-be—su4tab4e4epuse—wan
i witila “verylight sitepoliution-severityrated continuous current less than or equal to 3

150 A shall not deperd O orced ventilation.

Add to ause '

Gas-insulated switchgear assemblies with a rated continuous current less than or equal to 2 500 A shall not

depend on forced ventilation.
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Add to subclause

3401436
Continuous current rating shall be inclusive of derating factors.

3101442
N4
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4  Ratings (IEC 62271-1 Clause 5)
Aol ligge U e b b be e B0

Add to subclause

Continuous current rating shall be constant for the entirety of the main busbarg

Add to subclause

-- ‘.3'3-;”';3. e -e- :f‘-;; éﬁy‘.'hfy=- -.='. '-e' -'- =-.- -: : ae 'e: --= -- o

ure filled compartments shall be manufactured from hard drawn, high-

e L T e e e

d-in C-6 Subclauses 4 and 4.2.4

olgea emb hall comp nN-temperature e limitations for the
ed by the user in the data shee
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4.5.6 Rated short-time withstand currents (/) {IEC62271-1 Subelause 56, /i)

4.5.6.102 Rated short-time phase-to-earth withstand current (/)

Replace second sentence with

Replace-second-sentence-with

TheFor systems without a solidly earthed neutral, the value of rated short-time phase to earth withstand
current (/) shall be at least 87 % of the rated short-time withstand current (/) of the main circuit;-unless

Add to subclause

4-6For systems with a solidly earthed neutral, the value of rated short-time phe@e 0 € and current

(Ie) shall be equal to the rated short-time withstand current (/) of the main circuit.

5.7 Rated peak withstand currents (/,

4.65.7.102 Rated peak phase to earth withstand current (/,.

Replace second sentence with

The value of rated peak phase to earth withstand current (Ipe | be at least 87 % of the rated peak
withstand current (/,) of the main circuit-unless defined

4.75.8 Rated durations of short-circu

4.75.8.102 Rated duration o ase short-circuit ()

Replace second sentengeé

The value of rated t-{imed ion of phase to earth withstand-eurrent-{ikeshort-circuit (f,.) shall be equal to
the rated duratio @ || ircuit (t,) of the main circuit-unless-defined-etherwise by the userinthe datasheets.
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oF roar 06066 10 cablo tormination chambers shall be as dofined by the user in the data shoo (s B oTRbeonont
A-be o-wallmounted-high-veoltage hgearand-conirolgearassemblies-shall be-acce ;m- ok

56 Design and construction

{IEC 62271-1 Clause 6)

December 2022
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51 Requirements for liquids in switchgear and controlgear

Add-toReplace subclause with

Liquids shall not be used as a switching or -as-an-insulating medium

: : :

56.3 Earthing of switchgear and controlgear

R e s =T Q
\ 2
5.3.101 Earthing of the high-voltage conductive parts \

Add to subclause

Facilities for earthing the high-voltage conductive parts shall be provide
{generator/transformer) circuits and on the outgomg (cable) side ofge

in accordance with Figures
category.

on the i ing side of each-supply
eder/load eircuit-as-showncircuits
oss of service continuity-(LSC)

A functional unit with a busbar earthing switch or viaa dedicated busbar earthing cempartmentscompartment
shall be provided per bus section.

Add to subclause

Swtehes—f-eFOQeratlon ofrk g -»“ conductivepar hall- have-a-minimum-classification—fo
m Na—o ied—in b e 02 o A 02:200 nle defined

e--._‘ '.'-_ .'. '_ '. %“‘ iy cHHea—h—Sdoead 5:

T
q
€
q
d

Switching deVices or isolators shall be interlocked to prevent closure when circuit earths are connected.

6.3.102 Earthing of the enclosure(s)

Add to subclause

A hard-drawn high conductivity copper main earth bar shall be installed along the length of the assembly.
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Add to subclause

Earth bar ends shall provide bolted connections for an external earth cable or earth bar.

Add new subclause

56.3.104.1105 Earthing for withdrawable type switchgear

insert6.3.105.1 '

Insertion of the withdrawable busbar earthing device-into-cirgtit-postiions®ther-than-the shall only be possible
for incoming supply functional units or dedicated busbar earthing compartments.

0
D
D
D
O
R}
D
D
»
D
O

b 6.3.105.3

Earthing connection de
via a mechanical or ele @flbcking system to prevent connecting an energized circuit to earth.

wable main circuit switching device into the service (circuit) position shall not be possible
pvision is connected to the same functional unit.

6.3.106 Earthing for non-withdrawable (fixed) type switchgear

6.3.106.1

Incoming and outgoing circuit earthing shall be via the functional unit circuit-breaker or by an integrated three-
position switch.

Page 17 of 59 IOGP S-620 Redline December 2022



Supplementary Specification to IEC 62271-200 for High-voltage Switchgear and Controlgear ﬁJ I P 3 3
J

OINT INDUSTRY PROGRAMME

6.3.106.2

The bus coupler shall incorporate the busbar earthing system.

6.3.106.3

Application of an earth connection to high-voltage conductive parts shall only be possible when the main circuit
switching device in the same functional unit is isolated.

6.3.106.4

De-isolation shall not be possible when the earthing provision within the same functional unitis ap

Add new subclause

Facilitiesfor-incom and -e-e- cuit-earthing-shall-be—via-the ctional-unit-eircuit-breaker,—or-by-an
he-bu ouplerfunctional unit shall-incorporatethe by -:wae‘.-----e hall provide-integrated
acilitios hi ion. ‘

arthing he hallinelude the following-safetv-ands "ﬁ'. on

Add to subclause

A—hard-drawn—high -e--.m}\. opper—earth-bar-shall- beprovided—along—thefull length—of each—high
oltage itchgeaffe .-:m: assemb ed in-accordance h-subclause 5.3-405-0 C 6 00
ith provision folboltal conrBetion of an external carth cable connection at 6ach end. This earth-bar shall be

<«

5.3.106 Voltage detecting and indicating systems

6.3.107 .1

When specified, integrated voltage detectlnq and |nd|cat|nq svstems shall be of the uswm%e@ata—sheets—a
capacitive three--phase voltage dete

voltagetype in accordance with IEC£4-243-5—shaH—b&pFewded—'Fhe 62271 -213.
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6.3.107.2

When specn‘led a separable voltage deteetep&mareaeh—faﬂehenal—umtdetectmq and |nd|cat|nq system shall be

\Where-defined-as-required-by-the-userin-the-data-sheetsa-capacitive three-phase voltage presence
indicating-system-to-confirm-the-presence-of- main-circuit-voltagetype in accordance with IEC 62271-206-shall
be-provided—Thevoltage-213 and IEC 62271-215.

6.3.107.3

When a voltage detecting and indicating system is specified, indicators
adjacentnext to the connection (cable) compartment on al-incoming circuits-and, outgoi
front of the-bus coupler panels-fereach-bus-section. ’

56.4 Auxiliary and control equipment ({(EC62271-1 Subelau @nd circui
- Q

541 General M

Each-Add to subclause

Functional unit auxiliary s shall be ictricdinio cnoronlo clionile Lnch cooaatio cloull
shall-be-protected by dedi i C|rcwt -breakers (MCBs);-fitted-with-an-auxiliary).

Add to subclause

Aucxiliarysaad cd ﬁvﬁ' ugply MCBs shall incorporate an auxiliary contact to initiate an—MGBa trip remote

alarm¢ Mea hallhe n ided-to-lo he MCB ope inamechanism-inthe open-position

Y e o - N N o

unctional-urit-control-circuits-areto-be-arranged-such-that-operation-or-tfailure-of-the Add to subclause

Failure of the functional unit tripping circuit supply shall inhibit main circuit-breaker/contactor closure and
initiate local and remote alarms.

Loveselines fuece cnalconforn to 20 E00C0 oL ond O
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Functional unit 6.4.2 Protection against electric shock

Add new subclause

6.4.2.3 Precautions for auxiliary and control circuits

Equipment and terminals powered from an external source shall be elearly-identified-and-for-circuits-labelled
accordingly.

Circuits operating at-above safety extra low voltage;

i i ion_shall
incorporate isolation facilities.
6.4.3 Components installed in enclosures Q
6.4.3.4 Requirements for auxiliary and control circuit Ade-new-subsladse @y

5:4-1-1—Auxiliary-components

Unless-shown-otherwise on6.4.3.4.1 General %
Add to subclause

Low-voltage fuses shall be in accordance with [EC 60269

Add to subclause

IEDs shall be provided with the user-diagrams;ability fo
indication, metering, supervisory lnput/Output-(HO)input/output

hv-m unction D) Anv-use ag

nction _controlincluding protection, centrol;

d communication functions-shall-be-provided

o concitaniphysicar pooton scross func buntly T o oF e same uncton eha
&

Add to subclause

\ 4
Plug-in type auxiliary c 0 ts\ rovided with retaining clips.
6.4.3.4.2 Cables an

e Ao e A

g contacts or a multi-conductor cable with plug and marking—of-actuaters—{push

be used for withdrawable device auxiliary circuit connections.

Interposing relay contacts shall be terminated in the low-voltage control compartment.

6.4.3.4.4 Auxiliary switches

Add to subclause

High-voltage switching device volt-free auxiliary contacts shall be directly activated by the main operating
mechanism.
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Add to subclause

High-voltage switching device volt-free auxiliary contacts shall be a minimum of Class 2 in accordance with
IEC-60204-1EC 62271-1, Table 8.

6.4.3.4.5 Auxiliary and control contacts

Add to subclause

Control and auxiliary device utilization categories shall be in accordance with IEC 60947-5-1.

Add to subclause
AC switching elements shall be utilization category AC-15. :

Add to subclause

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

Add to subclause

Rated operational currents (/,) shall be at least 5 A at 230 VAC r efghional voltage and 1 Aat 110V DC
rated operational voltage.

6.4.3.4.6 Heating elements

Add to subclause

Assembly space heaters shall have a degree of protection of at least |IP2X in accordance with I[EC 60529.

Add to subclause

Assembly space heaters shallincor, te en the heater surface temperature exceeds 60 °C.

Add to subclause

heaters shall be individually powered from external sources.

Motor spa@e heater auxiliary circuits shall be energized when the main circuit switching device is open while in
the service P@sition or test position.

Add to subclause

Assembly space heater supplies shall have a front of panel indicating LED lamp with a label engraved "Heater
supply on".
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Add new subclause—here

6.4.4 Actuators and indication

6.4.4.1

When colour is-used-te-definedefines function, start/fen-actuators shall be green for start/on and red for stop/off

NOTE Colour coding of status indicator does not apply to intelligent electronic device‘IEDs
suite of status light emitting diodes (LEDs) which are all the same colour.

Add new Table 105 —Status-indicatorcolourcoding

=7

Table 105 — Colour coding of status in

Colour Meaning embly Aapplication
Safety of persons or Motor starter-/
environment /
contactor feeder

Red Danger Running (On)

Yellow Warning/caution Tripp Tripped

Green Safe Open (Off) Stopped (Off)
Blue Mandatory significance rip circuit healthy Not applicable

(or unhealthy)
White Motor heater on

ght emitting diodes.

supply circuits.
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Add new subclause

Sondliney Securltv for lndustrlal automatlon and control e|¥eu+t—eenneet|ens—en

6.4.5.1

When specified, industrial automation and control sys nefts shall be in accordance with
IEC 62443-4-2.
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upply the motor space heaters at the voltage as defined by the user inthe data sheets;
aVaWaYaValdal a¥a nanea - alallaalalda' rre N A. N m N alla ala’ - oban alalala' ala’
D gized 8 unctional u ain-circu ching-ceWic open,

he remote_motor-snace auxilig unolv_ ol ‘ cction_of the hich-voltage chaear_and

0 4@“‘ ocal and remote Pressure/level indication-and-alarm-capability

The-high-voltage-switchgearAdd to subclause

Local indication and ¢

where-applicable:
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6.12 Locking devices

Add to subclause

a)———highHigh-voltage compartment doors shall be padlockable in the cl

Add to subclause

Disconnectors and circuit-breakers shall be padlockable i n ition;.

¢ ——Add to subclause

When W|thdrawable functional umts are_removed, sa
-:shall be padlo

Add to subclause '

d)—earthEarth switches closed

ters closed{withdrawable-items—only—with

le in the closed position.

' hall be-provided-forswitching devicecontrolcircuit Add to subclause

'@ ice Ioc emote selector-switches-in-allselectors shall be lockable in the "local" and "remote"
posn ns

5.156.16 Gas and vacuum tightness-{({EC 62271-1 Subeclause 616}
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the-data-sheetsThe relative leakage rate F for=

— OQ

Ren) first list i ”
——fer-SFg and SFg mixtures;- shall not be greater than 0,1 % per year; \

6.Add-to-subelause '
smoke zero halogen content, o "“ | S
NO Propertie SO cornonoirn o0 ." e e = S anaare Heh—a
——E0E0E 0-and e EV”
9018 ectro agnetic-cempa :m~ VI EG-6 Stbeclauses-6-49-ana~9Y
Addto-subelatise
specifiedinlEC-62271-1for assemblies

TAAZLE

Add to subclause

Assemblies specified for offshore installations shall be in accordance with IEC 61892-3.

Add to subclause
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ishAssemblies

shall be used-

value-notlessthanthe definedfor continuous operation at rated short-time-withstand-curren eﬁ
3 ay ationof 0;5-sunle defined-foralonger-duration-by-the er-inthe-d Slete e ool

ases-resultingfrom-an-interaBits a2 dunder
U

During a continuous operation period of 45 000 h (5 years), the main e distribution busbars
(dropper system) shall not require de-energizing for maintenance or i ction.

normal service conditions for at least 36 000 h (4 years).

Add to subclause

Add to subclause

Equipment shall be accessible from the front of the assemBly, e t fofcable termination chambers which
can be accessible from the front or rear.

Add to subclause

Components in back-to-wall mounted assem@lies Shall be accessible from the front.

Add to subclausePartitions

Pre-drilled holes shall be provided a

Nropag na-to-othar h aV¥a iioVa!

A
¢
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extension.

Add to subclause-afterfourth-paragraph

Where withdrawable main circuit feeders are provided with“a8%@hktactor and fuses, the fuses shall be part of
the withdrawable assembly.

6.102 Metal enclosure

6.102.1 General ’
Replace the-first sentenge fothe ptecedBre-based-accessible-compartments-subelauseof third paragraph
with
hese-compartmen m\ ovided-The enclosure shall have a degree of protection of at least IP3X in
accordance with | 60529

6.102.2@Geve d DIs
e

In e dnce of second bullet, replace “with provision for locking-by-padiecks-” with

with provision for padlocking
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Add to subclause-afterfirstparagraph

Doors or covers with mounted electrical components shall have supplementary equipotential bonding.

Add to subclause

On floating offshore, mobile offshore and marine installations, doors shall be securable in the open position.

6.103 High-voltage compartments

6.103.1 General
Ad(d to first paragraph after list Q

For-GIS gas-insulated switchgear assemblies, the minimum LSC category shall bg,L

th;e%&ateqory shall be LSC2B:.

—a, the

for-Add to first paragraph after list

For air-insulated switchgear circuit-breaker functional uni

for-Add to first paragraph after list

For air-insulated switchgear contactor feeder function
minimum efLSC category shall be LSC2A.

Add-te-subelause-afterAdd to fourth paragra

Busbar compartments shall net-contain o mo ne busbar section.

Add to fourth paragraph

b oupler switching device shall be in separate compartments.

ts (gas or liquid)

5.103.2.4 Pressure relief of fluid-filled compartments

Add to subclause

For-GlS-—assemblies—each-fluidFluid filled compartments shall be egquippedprovided with a pressure-relief
device.
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56.103.3 Partitions and shutters

56.103.3.2 Metallic partitions and shutters

Add to subclause

Forwithdrawablepartsanyrevealed-accessibleAccessible shutters thatpreventprevenfific
live parts shall be marked in_accordance W|th ISO 7010:2019, Graphlcal S’nbol

Electr|C|ty"

Forwithdrawable parts—each-threeAdd to subclause

of accessible shutters

Text
BUSBAR
SUPPLY
CIRCUIT

A ; When specified, facilities for remote testing of
withdrawable'main circuit unlts shall be provided by means of extension umbilicals or specific test modules.

Add to subclause

Withdrawable main circuit units shall only be interchangeable between positions of same electrical function
and duty-—rating.
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Add-new-subclause

56.106 Internal arc fault

Add to subclause

The internal arc classification (IAC) of the assembly shall be all sided protection FLR.

Add to subclause

Internal arc tests shall be for a rated three-phase arc fault current (/a) value at least that pecified
short-time withstand current (/k) for a minimum arc fault duration of 1 s.

Add new subclause ’

6.107 Labelling and identification

or additional lanauages are defined as required by theliber T the dhta sheets. 6.107.1

General

6.107.1.1 Q

Graphical symbols, safety colours;-safety-signs a i sa ns shall be in accordance with ISO
7010.

6.107.1.2

Text-only warning labels shall have white ch @ on a red background.-Af-ether

6.107.1.3 ’
Informative labels shall have bla aracters on a white background.
alehrelings anc-contralgearassembly 10 01

Assemblies shall be pro @ n-identification-number-a front-mounted label;-fixed-on that includes the
caberino s --'x- aolcente g d-switchgear- equipment tag number.

A Fh-C! Fwagor-equipment tha hdrawable6.107.1.5
Withdrawable“pans, shall be fittedlabelled with
orre \r designated functional unit compartment number.

5.406:16.107.2 Circuit labels
Eachfunctional unit-6.107.2.1

Functional units shall have a front-of-panel circuit designation label-and-for-assemblies.
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6.107.2.2

Assemblies with rear accessan-identical-labelrepeated-atthe- shall have additional circuit designation labels
at the rear.-Fhelabel

6.107.2.3

Circuit designation labels shall eentain-include the following information-as-defined-in-the-cireuit schedule:

a) functional unit compartment lecation(number);;

b) tag number of connected equipment;
c) service description of connected equipment;-and ’ O

d) circuit KW or kVA rating-ermeterk\W-rating-.

51406-26.107.3 Identification of k
conductors

@ d auxiliary eireuitscircuit

FheCo 3 iary circuits shall be in accordance with Table

07 - Identification of conductors

it marking Auxiliary circuit marking Supplementary colour
marking-_(when used)
L1 BrownAs specified
L2 BlaekAs specified
L3 GreyAs specified
Neutral N BlueAs specified
Protective earth PE and/or earth symbol PE and/or earth symbol Yellow/Green
DC Ccircuits
Positive pole (+) Red
Negative pole -) White

Page 32 of 59 IOGP S-620 Redline December 2022



Supplementary Specification to IEC 62271-200 for High-voltage Switchgear and Controlgear ﬁJ I P 3 3
J

OINT INDUSTRY PROGRAMME

Add new subclause

56.108 Main circuit switctﬂ\g d

Aelebnovionbeliion
56.108.1Isolating swit \X{disconnectors)

6.108.1.1

56.108.2 Circuit-breakers

6.108.2.1

Circuit-breakers shall have-a-minimum-of Classbe at |least class S1 intended-forusein accordance with cable
Jetam. circui nlo eri ircui ine-system-cireuits|EC-62271-
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6.108.2.2

Circuit-breaker operating mechanisms shall have :
a)———spring-stored energy:.

b)—— a6.108.2.3

Circuit-breaker operating mechanisms shall have a spring-charging motor-eperating-at-the-voltage-supply-as
defined by the userin the data sheets;.

e ———6.108.2.4

Circuit-breaker operating mechanisms shall have a closing release coil with an interl i losing if a
trip condition exists:. L 3
d)——6.108.2.5

Circuit-breaker operating mechanisms shall have a spring-charged/dis @u@
6.108.2.6

C
ge facility;.

Circuit-breaker operating mechanisms shall have a manualispri

e 6.108.2.7

Circuit-breaker operating mechanisms shall have an anti-pu device;.
ffl— a6.108.2.8 '
Circuit-breaker operating mechanism have a shunt trip coil release of energized-to-trip type;.

echanisms shall have a mechanically operated position indicating device that
of the main circuit contacts; : 2 £ ”- in accordance with

Circuit-breaker operating mechanism-in-the-open-position;

H———mechanisms shall have an operations counter.

6.108.2.11

Withdrawable circuit-breakers with identical rating and duty shall be physically interchangeable between
receiving compartments of matching rating and duty.
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Unless-defined-otherwise by the userin-the datasheets;6.108.2.12

Circuit-breakers shall have at least two spare normally open auxiliary contacts wired to terminals in the
outgoing terminal block.

6.108.2.13

Circuit-breakers shall have at least two spare normally closed auxiliary contacts wired to terminals in the
outgoing terminal block.

6.108.2.14

Withdrawable circuit-breakers shall have; two e "in vice"

position auxiliary contacts wired to terminals in the outgoing terminal block.
6.108.2.15
aux

Withdrawable circuit-breakers shall have two spare "out of service" po contacts wired to

terminals in the outgoing terminal block:. \

CAdd-new -subclause

5.108.3 Generator circuit-breakers

L/

Generator circuit-breakers shall eenform.tobe ity accardance with IEC/IEEE 62271-37-013-fer-operation-with

it naramete as-defined-b a ar 1 ha hedule

-. —h g o ..:‘.-‘-‘.“'e _vﬁ_ﬁ:i:v_i :....- 3-:- -- ;z----.‘-‘-- -= e;‘--.-.- -: .e--‘-.e _'; -“

ontactor feeders

be in accordance with IEC 62271-106.

6.108.4.2

The-minimum no-load operating cycle mechanical endurance shall be in-excess—of100-000at least 0,1 for
latched contactors and-300-000in accordance with IEC 62271-106:2021, 5.105.

6.108.4.3

The no-load operating cycle mechanical endurance shall be at least 0,3 for unlatched contactors in accordance
with IEC 62271-106:2021, 5.105.
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6.108.4.4

Classification of acceptable damage shall be Ttype ¢ eensidering-in accordance with IEC 62271-106:2021,
5.107.3.4 for the largest fuse that-can-be-accommodatedsize rated for the fuse holder.

6.108.4.5

Motor starter contactors shall ha#e—awhzahmareategew—ef—AG-&and-be rated for bet#contmuous daty—and a

mimmam—mtermlttent duty of Cla

LEG@227—1496—2944—'Fable49at Ieast class 12 in accordance W|th IEC 62271- 106 2021, 5. 10

6.108.4.6
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Add new subclause

EAADE Teomedueor ouipulis
TFransduceroutputs6.109  Voltage transformers

6.109.1

Voltage transformers shall eemplybe in accordance with IEC 6068861869-1.

6.109.2

Inductive voltage transformers shall be in accordance with IEC 61869-1 and
bleek IEC 61869-3. ‘

6.109.3

Capacitive voltage transformers shall be in accordance IEC 61869-1 an

6.109.4

Low-power voltage transformers shall be in accordance w nd IEC 61869-6.

6.109.5

Low-power passive voltage transformers shall be in accorda ith IEC 61869-1 and IEC 61869-11.

6.109.6

class 1,0 for external-connections—Unless—defined

Voltage transformer accuracy class -
for protection applications in accordance with IEC 61869-3.

otherwisemeasuring applicati

6.109.7

For tariff metering appli olt@ae transformer accuracy class shall be at least class 0,2 s in accordance

with [EC 61869-3.

sformers shall be protected by HRC fuses or have a current self-limiting protective

Where withdrawable voltage transformers are protected by HRC fuses on the userin-primary side, the data
; fuses shall be 4-20-mA-—The-output-signalaccessible on withdrawal of the

- voltage transformer.

6.109.11

Voltage transformers shall be protected by MCBs with an auxiliary contact for trip indication on the secondary
windings.
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6.109.12

Withdrawable voltage transformers shall have automatic shutters operated by the
%ofracking mechanism.

6.109.13

Withdrawable voltage transformer automatic shutters shall be padlockable in the defined—outputrange
{e-g—during-motorstarting)-withdrawn position.

6.109.14

Disconnectable voltage transformers shall be padlockable in the disconnected position.

6.109.15

Three-phase voltage transformers shall incorporate star-connected windin
earthed at a single point via an accessible removable link.

Add new subclause

Protectionrelays6.110 Current transformers
6.110.1

Current transformers shall be

accordanc w C
. w

61869-1.

6.110.2

Inductive current transfg

6.110.5

Current transformer accuracy class shall be at least class 1,0 for measuring incoming applications, class 3,0
for measuring outgoing applications and class 5P for protection applications in accordance with IEC 61869-2.

6.110.6

Current transformers connected to external circuits shall have shorting links located at the outgoing terminals.
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6.110.7

Current transformer secondary windings shall be connected to earth via a single disconnecting link.

Add new subclause

Power-supplyfor-the protectionrela hall-be-derived-from-the-AC-or DCripping-supply-a ined-by-the
user-inthe-data-shee A main-cirey b-shall-not be-initiated-in-the-e a a) of thi .;Lﬂﬁ erela
Protection etd AdH+AaiaitReH—accuiac G -‘-3‘- or—-coRtiRdod operatonata POH-O¥e Ae
> ange-of AGC-and DGC-au a oHage HHatHoR geHhRea>o he-userin Ae-tatd A
’
Nhere-shown-a eauired-on-the userdiagrams—duplicate 0 am hallbeo d
’
AMhare = e ed for main nrotection—the h onform-to QRN 0644 for-moto

6.111 Surge arresters

When specified, metal oxide surge arresters in accordance C 60099-4 shall be installed on the circuit
side of the main circuit switching device within nclosure compartment.

Add new subclause

ho._size and number Sheablos®s defined.in the. cirouit schedule. Separatetermination compartments.fo
-e- cltage-an g‘m,,‘_,w.- ons-shallbeprovided
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6.112 Indication and measuring devices

6.112.1 General

6.112.1.1

Discrete indicating and measuring device dimensions shall be in accordance with I[EC 61554.

6.112.1.2

Discrete indicating and measuring devices shall be flush mounted with a non-reflective displa

6.112.1.3

Indicating devices shall have an accuracy class of at least 2,5 for analogue in‘st mé % ordance with
IEC 60051-1.

6.112.2 Analogue instruments

6.112.2.1

Analogue devices shall have black characters on a white k isglayifng actual primary circuit values.

6.112.2.2

An external zero adjustment shall be provided.

6.112.2.3

Analogue voltmeters and ammeters s nce with IEC 60051-2.

6.112.2.4

6.112.2.7

The lower scale reading for analogue ammeters on non-motor circuits shall not be less than 20 % of rated
load.

6.112.2.8

Analogue wattmeters and varmeters shall be in accordance with IEC 60051-3 for three-phase unbalanced
loads.
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6.112.3 Energy metering

Static energy meters shall be rated for three-phase unbalanced loads in accordance with IEC 62052-11.

6.112.4 Transducer outputs

6.112.4.1

Transducer outputs shall be in accordance with IEC 60688.

6.112.4.2

Transducer outputs shall be wired to terminals in the outgoing terminal block. Q
Add new subclause ‘ O
54146.113  Protection devices %\

6.113.1

Protection relays shall be multi-function intelligent electronic devi accordance with the IEC 60255
series.

[=2]
-
-
w
{

et clesEa o e'w»m.‘--.-a--eeze SRS R D e O e
cireuits shall be-orovidallwith et I links mounted in accessible lowvoliace comoartments. Links used fo
earthing-of-contro .-.ee*%l» s shall be mounted in-accessible 1o oltage-compartmen

. O 4

6.11

The part of'the protection device providing the protection function shall be demountable without disconnection
of /0 wiring.

6.113.4

Protection relays shall have facilities for calibration and injection testing at the front of the functional unit without
disconnection of secondary wiring.

6.113.5

Fuses for main circuit feeder protection shall be in accordance with IEC 60282-1.
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6.113.6

Fuses for motor circuit protection shall be in accordance with IEC 60644.

Add new subclause

56.114.3— Gas-to-airbushings_Cable terminations
Where-6.114.1 Terminals for external,-open-terminal-_conductors

6.114.1.1

Separate termination compartments for high-voltage and low-voltage connections are-define Q ed-in

the-circuit-schedule,—gas-to—air-bushings-shall be provided-for-connections-betweer S1Sqsssemblies;
| '\

Nnla delined-otherw e_hb\ a¥a' a N na A a¥a¥a a Aoo a alla¥a 1a W a Q1N a

6.114.1.2

Where high-voltage terminations utilize cable lugs, hig ge cable termination (bar) conductors shall be
pre-drilled.

6.114.1.3

Where high-voltage terminations utilize

6.114.1.4

Where single core line specified, gland plates shall be fabricated using a non-magnetic
material.

6.114.1.5

Wiring for external connections shall be brought out to individual terminals on a terminal block.

6.114.2.2

Terminal blocks shall be grouped by function and operating voltage.

6.114.2.3

Terminal block groups shall be separated using barrier plates or earthed terminals.
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6.114.2.4

Functional groups, voltage levels and discrete terminals shall be identified by labels.

6.114.2.5

Terminals that remain live following a functional unit isolation shall display a warning label.

6.114.2.6

Terminals powered from external supplies shall display a warning label.

6.114.2.7

When specified, spare /0O contacts of protection/auxiliary relays shall be’ired @ | bfocks and
numbered.

6.114.2.8

Terminals associated with inductive current transformer circuits shall b ovidegwwith' shorting links.

6.114.2.9
Instrument circuits requiring dedicated earthing shall be in a&gord IEC TR 61000-5-2.

Add new subclause

56.115Interfaces

Sgleloonrobolonoa

56.115.1 Interface with suprvisary sys

Emergency shutdown interface relays shall be safety integrity level (SIL) rated in accordance with IEC 61511-1
e SIL | efined | e ule.
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6.115.2 Application of communication protocols to protective functions

6.115.2.1

Diqital interfaces shall be in accordance with IEC 62271-3.

6.115.2.2

Signals and values for protective functions exchanged by IEDs on the same IEC 61850 station bus network
shall function independently of servers, firewalls and additional communications infrastructure.

Add new subclause
Manufacturer6.116 Condition monitoring ‘ Q

6.116.1 General

When specified, condition monitoring systems shall be in accordance wij ments in 6.116.1.1
through 6.116.1.6

6.116.1.1 \

The system shall be integral to the assembly. Q

6.116.1.2

The system shall provide real-time continuous monitoring.

6.116.1.3
Sensors shall be maintenance free for a 00 5 years).
6.116.1.4 ‘

Data shall be displayed

6.116.1.5

Data from monit all be accessible by the site supervisory system.

ing system shall not impact performance or continued service of the assembly.

6.116.2 rmal monitoring

Busbar joints, circuit breaker to busbar connections and cable terminations shall, as a minimum, be monitored.

6.116.3 Partial discharge

Partial discharge condition monitoring shall be in accordance with IEC 60270.
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6.116.4 Circuit breaker monitoring

Circuit breaker monitoring shall, as a minimum, include opening and closing times, spring charging data, failed
spring charging attempts and number of operations.

8 Routine tests

8.6 Design and visual checks

Add new subclause

SLerclllecscennpected cormpenents

Visual inspection shall the validate the assembly layout in accordance with the manuf

Add new subclause

8.6.2

Visual inspection shall validate the function ssembly labelling.

Add new subclause
M \
2 A=e.=.. a olealaai ‘. on-HBroto a N Hhrole ive a =.

Visual inspection shall ¢ %‘. 2 -
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docurmenigtion-aRd_affotiger relevant-information-in-accordance-with 10GP-S-620Lto-validate the -following
25 o adirimy ‘
o -‘-i cH—UA aa-oVverd d el aHEe-GOHEeG doe ‘3

fi———integrity of internal wiring connections and earthing;.
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Add new subclause
8.6.4

Visual inspection shall validate wiring in accordance with final wiring diagrams:;.

F——eomanentatey e and mmonnting

8.102 Mechanical operation tests L Y

In third paragraph, add new listAdd-rew—subslause

7.107_ECMS simulation-test
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10— p@dliocKihg 3 “ terlocks, mechanisms and limit switches function correctly.

11 ! . storage, installation, operation and maintenance(IEC 62271-1
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Add new subclause

40-4-211. Special tools

11.6.1

Special tools and-egquipmentreguired-for installation, operation; and maintenance efthe-switchgearincluding
CIrCUIt breaker operating handles, earthlnq SW|tch operatlnq handles and software interrogation cables, shall be

identified_bv_the manufacturer-as-priced—options—with-their_bid-packaae_for-the er_consideration—ltem
; -

alo ed a a a' e b\ ne Nnad—_de ad N ha n N e_orde N ha n aYe an X y a¥al
OoH—put-GHd c—Getated poH-GHA SRS 1o cH—Re—PaGKEea PcHd oG

shlpped -togetherwith the assembly
\ g

11.6.2

OQeratlona removable or withdrawable parts wﬁh—a—weight_gwteaterwelhm ore tham25 kg requiring-lifting;
all-be-marked-with-theirweight-Aloadce ofa e-remoy \:,,x 3 haIIbeprowded—enC

ag;eement—wﬁh%heuuser with labels conflrmlnq the actual we|qht

11.6.3
Where a capac volt cting and indicating system (VDIS)
is ﬂﬁed—a—eempahble— Qecmed, the external phase instrument shall be offered-as-a

provided.
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Add new annex

Annex-DD-{rew) E

Annex E
(normative)

Additional requirements for fault current limiter assembly

DDE.1 General

This annex specifies additional-requirements; additional to the main body of this specification;for fault current

limiters,—either—integrated_incorporated within a—high-voltage-switchgear—and-—contrglges embly; or
’ ‘

forming a free-standing fault current limiter assembly.

DD-A4E.2 Ratings
DD-4.4 Rated — rated normal current a perature rise
DD4-4E.2.1 Rated normal current (/)

Add-to-subeclause

The rated rermalcontinuous curren
normalcontinuous current of €he_a

It current limiter shall not be less than the rated
incoming circuit, bus sections or bus coupler-with-which-it-is

associated.
DD.4.5E.2.2 Rated Es \\s and currents (/i)
- st

rrent (/i) and the rated short-time phase to earth withstand current (/) of the

The rated peak withstand current (/,) and the rated peak phase-to-earth withstand current (/,¢) of the fault
current limiter shall not be less than the rated peak withstand currents of the associated incoming circuit, bus
sections or bus coupler-with-which-itisasseociated.
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DDE.2.4.7 Rated durations of short-circuit ()

Add-to-subclause

The rated duration of short-circuit current (f;) and the rated duration of phase-to-earth short-circuit current (f)

of the fault current limiter shall not be less than the rated durations of short-cireuits-circuit currents of the
associated incoming circuit, bus sections or bus coupler-with-which-it-is-asseosciated.

DD-5E.3 Design and construction

protective function circuits shall be-designed-te-prevent common mode failures between
hases |nclud|ng sensors, S|gnal treatment and tnggermg system lhethreetnggem}gamts—shau

E.3.1.2

Fault current limiter protective function circuits shall be-designed-to-aceept-the-option-ofprovide an external

blecking—function such-that-thefault-limiterwhere operation is blocked—whenever-the-operating—condition
{disabled when a system fault levels-arelevel is within an acceptable range}-alews.
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Operation selector swi —“Inhibited” and<Off"),
protective-function-cireuits-—Theswitches shall be lockable.

E.3.1.4

Operation selector switches shall be fittedlocated front of panel.

E.3.1.5

A watchdog module shall be provided to continuously monitor triggering unit functions.
E.3.1.6 0

Triggering systems shall be powered by individually protected auxiliary circuits.

E.3.1.7
Triggering units shall operate independently of each other. \

E.3.1.8

Front of panel operation selector switches shall provide
contacts for pesitienremote status remete-indicati

" ibit and "off" positions with auxiliary

DD.5-108-1E.3.2 Isolating switchi es (disconnectors)

Add-to-subclause

Hdocrsaddod it beththe incoming

Circuit-breakers installed in series with the fault current limiter—and

—— shall be interlocked to prevent eircuit-breakerclosure unti-thewhen interrupting elements are replaced
activated and the fault current limiter triggering unit is not reset.

E.3.3.3

Access withinto the fault current limiter enclesure-compartment shall be prevented unless all-of the-fellowing
apply:
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——the-in-series circuit-breakers are open:;-and.

——the otherseries downstream-E.3.3.4

Access to the fault current limiter compartment shall be prevented unless the in-series connected switching
devices or isolators {where-present}-are in the open position;:-and.

— bothE.3.3.5

Access to the fault current limiter compartment shall be prevented unless incoming and outgoing sides of the
main circuit conductor are earthed.

, E.3.36

Series switching devices or isolators shall be interlocked to prevent closure—uﬂl—akl nt limiter
earths are removedconnected.

DD.-7.5E.3.4 Design and visual checks

Add-to-subclause

In addition to the—inspection ined—to—veri onformance
assembles—the—fau#—eu#em—m)ée#assembly |nsect|ons m
shall-include:

l@ge-switchgear and-controlgear

iters shall have functional checks

—funetioning-of the measuring unit;
—funetioning-of, the triggering (firing)-and

E4.11

Special tools and—equw}em—requwed—for fault current limiter mstallatlon operation; and maintenance ef-the
ately-and-shall be shipped together with

the iauk—eu#em—mter—assembly
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a)— TestE.4.1.2

A test unit and-with leads shall be provided for commissioning and periedic-function test-of-thefault-current
limiterstesting.

b)—— One three-E.4.1.3
Three-phase set-of-copper bars

shall be provided.

E.4.1.4

The three-phase copper bars shall be attachable at the active elements; point of jon.

DD-10E.4.2 .9 Basic input data by the manufacturer

E.4.1.5
The three-phase copper bars shall be of a current rating equal to the assembly b\

Add-to-subclause

The e fault current limiter based-en
shall be set according to the specified minimum and maximu uit fault level-centribution-figures
srevddos b inn noas
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Add new Annex F

Annex F
(informative)

Integration with external systems

Add new Figure F.1

: : Emergency shutdown trip

1 ! (safety instrumented system)
Required interface 1 :

1

1 1

............. Optional interface (if specified)

_________________ A mmm e =
]

P e Electrical control and 'l Load Process control
e ____ | | management system (ECMS) ;1 shedding/ | interface nete s
: | High-voltage generator | ' (if specified) | ! Sequz\f:d |
| control panel ! note 7] 11 res ! -
i,  controlpanel  note7 . A ESD interface net=2
: ' (i specified) i 1 | | (i specified) |
Lo 1 1 1 1
et | —————— 1 o ————— —————— - ————— b = ———— 1
: i Generator control ! Electrical control ! PMS interface nete s
H ! interface not=7 ! interface notes i

High-voltage switchgear assembly

Switchgear inter-tripping /
interlocking net=4

High-voltage switchgear assembly (if specified)
Either within or outside supplier's scope

25 R Tk ke R e el 1

' 1 1

] ! !

i ! Low-voltage PSC-assembly 1 Upstream interfaces

- mmeeeeoy - - -~ Outside high-voltage switchgear supplier’s scope :_'_'_'_'_'_'_';' (SCADA/EGCNS) nat shown
S ! to maintain clarity

Note 1 This figure is for illustrative purposes only as control system integration topologies are user/project specific. This
figure is not intended to clauseassign any IEC 62264-1 (ISA-95) hierarchy levels 0 to 4 or imply any demilitarized zone
(DMZ) perimeter boundaries.

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 electrical control and
management system (ECMS).
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Note 4 Incoming circuit breaker intertripping/interlocking to either downstream (low-voltage) switchboards or
interconnectors to adjacent high-voltage switchgear assemblies. The assumed default is hardwired from switchgear
assembly to 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 high-voltage switchgear 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 be
integral to the ECMS with communication via the electrical control interface or a standalone load shedding system acting
directly on the switchgear assembly circuits, (e.g. hardwired discrete trips, load start inhibits and status monitoring).

Note 7 ltis typically for on-site generation, switchgear assembly to generator control interface for the r incomer
circuit breaker control. The interface may be hardwired, IED-to-IED communication or via the ECMS.
Figure F.1 — Communications interface block diagram

L 2

S

N
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