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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 209: Cable connections for gas-insulated metal-enclosed
switchgear for rated voltages above 52 kV —
Fluid-filled and extruded insulation cables —
Fluid-filled and dry-type cable-terminations

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organizatig

all national electrotechnical committees (IEC National e g to promote
international co-operation on all questions concerning standardization in t i i¢ fields. To
this end and in addition to other activities, IEC publishes Internationak Stantards, A specifications,
Technical Reports, i 2 £d to as “IEC
Publication(s)”). Their preparation is entrusted to technical committges; an

in the subject dealt with may participate in this preparatory_wor governmental and non-

Publications is accurate, IEC cannot be
misinterpretation by any end

SI e Nor the
In order to promote intern C Nationg
transparently to the maxi i

between any IEC Public
the latter.

IEC provides n' g
equipment declared Ao be

indispensable™Maqr the cyrrect application of this publication.

Attention is drawn te_the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 62271-209 has been prepared by subcommittee 17C: High-voltage
switchgear and controlgear assemblies, of IEC technical committee 17: Switchgear and
controlgear.

This first edition of IEC 62271-209 cancels and replaces the second edition of IEC/TS 60859
and constitutes a technical revision. The changes from IEC/TS 60859 are as follows:

the minimum voltage rating was changed from “72,5 kV” to "above 52 kV”;

the current rating was increased to 3150 A;
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— simplifications and modifications of the dimension tables in Figure 2 and Figure 4 such as
diameters for 123 kV to 170 kV have been adopted in order to accommodate larger cable
cross-sections; new dimensions accept old terminations, new terminations may not meet
old GIS standards;

— the following dimensions have been deleted: I1, I3 as well as note 3 on Figure 4;

— in Figure 4, new dimensions have been adopted for the voltage range from 245 kV to
300 kV, interchangeability for 245 kV to 300 kV is not maintained due to reduction in GIS
cable termination housing;

— the lengths I7 and I8 have been modified;

— changes in the text in relation to minimum functional pressure for insulation p,,, (Table 1
has been removed);

— the limit of 170 kV for 3-phase application was deleted (Subclause 5,
— Figure 5 was deleted.

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

FDIS Report gﬁ%{@;\ N

17C/405/FDIS WR\Q\\>

Full information on the voting for the approval g dard can be found in the report on
voting indicated in the above table. 6

This publication has been drafted in acco - he IS C Directives, Part 2.

The committee has d

the maintenance fesu
the data related

* reconfirmed,
* withdrawn,

this publication will remain unchanged until
& IEC web site under "http://webstore.iec.ch" in
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 209: Cable connections for gas-insulated metal-enclosed
switchgear for rated voltages above 52 kV -
Fluid-filled and extruded insulation cables —
Fluid-filled and dry-type cable-terminations

1 Scope

determine the limits of supply. It complements and a sSary, the relevant IEC
standards. For the purpose of this standard th i is used for "gas-insulated

For dated referentes,
of the referenced\dg

IEC 60141-1:1993,_Tests on oil-filled and gas-pressure cables and their accessories — Part 1:
Oil-filled, paper-insufated, metal-sheathed cables and accessories for alternating voltages up
to and including 400 kV

IEC 60141-2:1963, Tests on oil-filled and gas-pressure cables and their accessories — Part 2:
Internal gas-pressure cables and accessories for alternating voltages up to 275 kV

IEC 60694:1996, Common specifications for high-voltage switchgear and controlgear
standards

IEC 60840:2004, Power cables with extruded insulation and their accessories for rated
voltages above 30 kV (U,, = 36 kV) up to 150 kV (U, = 170 kV) — Test methods and
requirements

1 There exists a consolidated version (2002) including Amendment 1 and 2.
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IEC 62067:2001, Power cables with extruded insulation and their accessories for rated
voltages above 150 kV (U, = 170 kV) up to 500 kV (U, = 550 kV) — Test methods and
requirements

Amendment 1 (2006)

IEC 62271-203:2003, High-voltage switchgear and controlgear — Part 203: Gas-insulated
metal-enclosed switchgear for rated voltages above 52 kV

Report of CIGRE WG 23-10, ELECTRA 151, December 1993, Earthing of GIS - An
Application Guide

CIGRE brochure 89: Accessories for HV Extruded Cables, CIGRE WG 2
2.1.5 Directly Immersed Metal Enclosed GIS Termination

1995, Chapter

3 Terms and definitions
For the purposes of this document, the following terms and

3.1
cable-termination

system and to maintain the insulation ug
in this standard.

3.1.1
fluid-filled cable-termination
cable-termination which
insulation and the gas ins
fluid as part of the cable

3.1.2 Q
dry-type cable-t ina

cable-termination w&

connection interface

3.3

cable connection enclosure

part of the gas-insulated metal-enclosed switchgear which houses the cable-termination and
the main-circuit end terminal

3.4

cable connection assembly

combination of a cable-termination, a cable connection enclosure and a main-circuit end
terminal, which mechanically and electrically connects the cable to the gas-insulated metal
enclosed switchgear

3.5

design pressure

pressure used to determine the thickness of the enclosure and the components of the cable
termination subjected to that pressure (according to IEC 62271-203:2003)
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3.6
fluid/insulating fluid
the term "fluid" means a liquid or a gas for insulation purposes

3.7
cable system
a cable with installed accessories

4 Limits of supply

4.1 General

The limits of supply of gas-insulated metal-enclosed switchgear and -termination
shall be in accordance with Figure 2 for fluid-filled cable terminatio ' 4 for dry-
type cable-terminations.

4.2 Over-voltage protection

of CIGRE WG 23-10: ELECTRA 151, 18

5 Rating

5.1 General

When dimensioning th
the rated VO|®

the number of pha

embly, the following rated values shall apply:

Q O T O

)
)
) the rated insulati
)
)

- O

) the ratethduration o

5.2 Rated voltage

The rated voltage for the equipment (U,) of the cable connection is equal to the lowest of the
values for the cable and the gas-insulated metal-enclosed switchgear and shall be selected
from the following standard values:

72,5kV -100 kV - 123 kV — 145 kV — 170 kV — 245 kV - 300 kV — 362 kV — 420 kV — 550 kV

For cables, the rated voltage U, corresponds to the highest voltage for equipment U,,,.


https://standards.iteh.ai/catalog/standards/iec/52767249-b3a5-4a13-9107-1d0b19022129/iec-62271-209-2007

-8- 62271-209 © IEC:2007

5.3 Rated insulation level

The rated insulation level for the cable connection assembly shall be selected from the values
given in IEC 60038 (IEC standard voltages) as well as IEC 62271-203:2003.

5.4 Rated normal current and temperature rise

The connection interface of the main circuit shown in Figures 2 and 3 for fluid-filled cable-
terminations and Figures 4 and 5 for dry-type cable-terminations is applicable at rated normal
currents up to 3 150 A. The normal current-carrying contact surfaces of the connection
interface shall be silver- or copper-coated or solid copper.

For full interchangeability of the cable-termination, the connection interfa all be designed

so that at a current equal to the cable rated current corresponding to af emperature
of 90 °C, no heat transfer from the GIS main circuit end terminal to qation will
occur.

NOTE As the maximum conductor temperature for cables is limited by the maximu perature for the

insulation, there are certain cable dielectrics which cannot withstand the
insulated metal-enclosed switchgear if there is heat transfer across
terminations.

pecified for gas-
erface to the cable

5.6 Rated filling pre
If SFg is used ag/the i
to determine thexdesig
(absolute) at 20 °

exceeding 300 k

The rated fill SSUIe gas for insulating is assigned by the switchgear manufacturer
but shalf’i ase be lower than Pme: If a gas other than SFg is used, the minimum
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A

E 0,85 Maximum operating pressure

=

£ Rated operating pressure

§ — p g p Pre

2

o

0,35/0,40 Pme
(see NOTE)
N
IEC\{267Q7
Pre rated filling pressure of gas for insulating (not lower than p,.)

Pme minimal functional pressure for insulation

NOTE 0,35 MPa for voltages up to 300 kV

0,40 MPa for voltages exceeding 300 kV

Figure 1 — Operating pressure of the gas in ahle connection enclosure

during short-circuit conditions. These forces consist of
-termination and those coming from the main circuit of the

switchges i additional force applied from the switchgear to the connection
interface (Fi ) ansversely and then being transferred from the main circuit end
terminal s exceed”5 kN. For single-phase connections, taking into account lack of

symmetry, it is~consigered that this additional force is small. However, a total mechanical
force of 2 kN apphied’to the connection interface transversely, should be assumed. It is the
responsibility of the manufacturer of the switchgear to ensure that the specified forces are not
exceeded.

For both single-phase and three-phase connections, additional forces and movements from
the switchgear can be experienced due to temperature variations and vibrations in service.
These forces can act on both switchgear and cable-termination and depend largely on the
switchgear layout, termination installation, cable design and the methods of mechanical
support. The design of any support structure shall take into account these forces and
movements. It is particularly important that the support for the switchgear shall not be affixed
to the insulator collar and/or clamping flange, parts 9 and 11 of Figure 2 or 4.
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