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AS EN 50069—2013 i

PREFACE

This Standard was prepared by the Standards Australia Committee EL-007, Power Switchgear.

This Standard incorporates Amendment No. 1 (September 2013). The changes required by the
Amendment are indicated in the text by a marginal bar and amendment number against the clause,
note, table, figure or part thereof affected.

The objective of this Standard is to provide the requirements for the design, construction, testing,
inspection and certification of gas-filled enclosures for use specifically in high-voltage switchgear and
controlgear, or for associate gas-filled equipment.

This Standard is identical with and has been reproduced from EN 50069:1991, Welded composite
enclosures of cast and wrought aluminum alloys for gas-filled high-voltage switchgear and
controlgear and its Amendment 1 (1993) and Corrigendum (2007), which are added at the end of the
source text.

As this Standard is reproduced from a European Standard, the following applies:
(a) The European Standard number appears only on the cover.

(b) A full point substitutes for a comma when referring to a decimal marker.
(¢) EN Annex A is addressed to EN member nations and should be deleted.

The references to European and International Standards should be replaced by references to the
following Australian or Australian/New Zealand Standards:

Only European and international references that have been adopted as Australian or Australian/New
Zealand Standards have been listed.
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FOREWORD

At the request of CENELEC technical committee TC 17C, the text of the draft

EN 50069 prepared by TC 17C, was submitted to the Unique Acceptance
Procedure (UAP).

The text of the draft was approved by all CENELEC menmbers with the
exception of Austria and Sweden as EN 50069 on 5 March 1990.

The following dates were fixed:

-~ latest date of publication of
an identical national standard (dop) 1991-06-01

- latest date of withdrawal of
conflicting national standards (dow) 1991-06-01

For products which have complied with the relevant national standard before
1991-06-01, as shown by the manufacturer or by a certification body, this
previous standard may continue to apply for production until 1996-06-01.

This document forms a supplement to EN 50 052 (1986): "Cast
aluminium alloy enclosures for gas-filled high-voltage switchgear
and controlgear™ and EN 50 064 (1989): "Wrought aluminium and '
aluminium alloy enclosures for gas-filled high-voltage switchgear
and controlgear", concerning welded enclosures for the same type
of switchgear and controlgear but composed of parts made of cast
and wrought aluminium alloys. It is based on the general speci-
fications given in HD 358 S2 (IEC 517 (1986) ed 2) which are
however not sufficient to satisfy the conditiomns for the service
allowance of pressurized high-voltage switchgear and controlgear.

These specifications are appropriaste for pressurized switchgear
enclosures allowing an economic production without sacrificing
aspects of safety. For unusual shapes dictated by electrical con-
ditions they permit the verification of sound design by proof
tests instead of calculations., Nevertheless this European Stand-
ard makes use of many internationally well acknowledged calcula-
tion rules and the Technical Committee will in addition pursue
the progress in standardization in CEN/TC 121 and ISO/TC 44 on
welding and allied processes. -

For the time being reference can only be made to published inter-
national standards as far as they are appropriate for the purpose

of production of enclosures to be used in gas-fillled switchgear
and controlgear.

The present EN has been established as an international specifi-
catlon for the design, construction, testing, inspection and cer-
tification of pressurized enclosures used in high-voltage switch-
gear and controlgear. Thls standard follows to that extent also
Article 2 of the Directive 76/767/EEC.

The European Standard contains one informative annex:
"National Deviations"
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List of standards referred to in this standard:

HD 358 s2 Gas-insulated metal-enclosed switchgear
(IEC 517 (1986) ed 2) for rated voltages of 72,5 kv and above.

ISC 6213:1983 Welding; Items to be considered to ensure
guality in welding structures.

IS0 9000:1987 Guidelines for selection and use of the

standards on quality management, quality
system elements and quality assurance.

ISO/I1EC Guide 2: 1986 General terms and their definitions con-

cerning standardization and related
activities.

IS0 6520:1982 Classification of imperfections in me-
tallic fusion welds, with explanations.

IS0 3134:1985 Light metals and their alloys; Terms and
definitions.
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AS EN 50069—2013 3
AUSTRALIAN STANDARD

Welded composite enclosures of cast and wrought aluminium alloys
for gas-filled high-voltage switchgear and controlgear

1. Introduction

This standard covers the requirements for the design, construc-
tion, testing, inspection and certification of gas-filled enclo-
sures for use specifically in high-voltage switchgear and con-
trolgear, or for associated gas-filled equipment. Special consi-
deration 1s given to these enclosures for the following reasons:

(a) The enclosures usually form the containment of elec-
trical equipment, thus their shape 1s determined by
electrical rather than mechanical considerations.

(b) The enclosures are installed in restricted access areas
and the equipment is operated by experts and instruc-
ted persons only,

(c) As the thorough drying of the inert, non-corrosive gas-
filling medium is fundamental to the satisfactory ope-
ration of the electrical equipment it is periodically
checked. For this reason, no internal corrosion allo-
wance is required on the wall thickness of these enclo-
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(d) The enclosures are subjected to only small fluctuations
of pressure as the gas-filling density shall be main-
tained within close limits to ensure satisfactory insu-
lating and arc-quenching properties. Therefore, the en-

closures are not liable to fatigue due to pressure
cycling.

(e) The operating pressure is relatively low.

For the foregoing reasons, and to ensure the minimum disturbance
hence reducing the risk of moisture and dust entering the enclo-
sures which would prevent correct electrical ocperation of the
switchgear, no pressure tests shall be carried out after instal-
lation and before placing in service and no periodic inspection
of the enclosure interiors or pressure tests shall be carried out
after the equipment is placed in service.

2. Scope and field of applicatian
2.1 Type of equipment

This standard applies to welded composite enclosures of cast and
wrought aluminium and aluminium alloy enclosures pressurized with
dry air, inert gases, for example sulphur hexafluoride or nitro-
gen or a mixture of such gases, used in indoor or outdoor instal-
lations of high-voltage switchgear and controlgear with rated
voltages of 72,5 kv and above, where the gas is used principally
for its dielectric and/or arc-quenching properties.

The enclosures comprise parts of electrical equipment not neces-
sarily limited to the following examples:

Circult-breakers

Switch-disconnectors

Disconnectors

Earthing sw;tches

Current transformers

Voltage transformers

Surge arrestors

Busbars and connections
The scope covers also pressurized components such as the centre-

chamber of live tank switchgear and controlgear, gas-insulated
current transformers, etc.
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2.2 Production

The production of the enclosures shall be in accordance with do-
cumented welding procedures which shall be carried out by well
trained and supervised welding personnel. Where International
Standards (IS0 or CEN) are not available, National Standards may
be used.

NOTE

This standard will be revised as soon as possible when
IS0 or CEN standards covering the various aspects are
available.

2.3 Quality assurance

It is the intention of this standard, that the switchgear manu-
facturer shall be responsible for achieving and maintaining a
consistent and adequate quality of product.

Sufficient examinations shall be made by the enclosure manufac-
turer to ensure, that the materials, production and testing

comply in all respects with the requirements of this standard and
1S0 6213:1983. Inspection by the user's inspectors shall not ab-
solve the switchgear manufacturer from hils responsibility to exer-
cise such quality assurance procedures as to ensure, that the re-
quirements and the intent of this standard are satisfied.

NOTE
Reference should be made to the ISO 9000 series of
standards for quality assurance systems.

3. Pefinitions

3.1 National Standard

A technical specification established by general agreement with

the important part of the concerned interests, approved by a re-

cognized national standards organization and made available to

the public. (ISO/IEC Guide 2:1986)

3.2 Enclosure

A part of gas-insulated metal-enclosed switchgear retaining the
"insulating gas under the prescribed conditions necessary to main-

tain safely the rated insulation level, protecting the equipment

against external influences and providing a high degree of pro-

tection to personnel. HD 358 S2 (IEC 517 (1989) ed 2).

3.3 Manufacturer

Individual or body responsible for designing and producing the
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enclosure. In this standard this is the switchgear manufacturer.

3.4 Designer

Individual or body who determines the shape, dimensions and wall
thickness of the enclosure and selects the materials and method

of construction and testing.
3.5 Founder
Individual or body who produces the raw casting.

3.6 Design pressure (of an enclosure)

Pressure used to determine the wall thickness of the enclosure.
It is at least the upper 1limit of pressure reached within the en-
closure at the design temperature. HD 358 S2 (IEC 517 (1989) ed 2).

3.7 Design temperature (of an enclosure)

Highest temperature reached by the enclosure which can occur un-
der service conditions. This i1s generally the upper limit of am-
bient air temperature increased by the temperature rise due to

the flow of rated normal current. HD 358 S2 (IEC 517 (1989) ed 2).

NOTE

Solar radiation should be taken into account when it has
a significant effect on the temperature of the gas and on
the mechanical properties of some materials. Similarly
the effects of low temperatures on the properties of some
materials should be considered.

3.8 Casting

A general term for products at or near finished shape, formed by
solidification of a metal or alloy in a mould. ISO 3134/4:1985,

3.9 . Alloy

A metallic substance ctonsisting of a mixture of the basic metal-
lic element (the element predominating by mass) and other elements
such as alloying elements and impurities. ISO 3134/1:1985.

3.10 Aluminium alloy

A metallic substance in which aluminium predominates by mass and
the other elements exceed 1 ¥ of the total content by weight.

3.11 Cast and weld imperfections
3.11.1 Gas cavity

A cavity formed by entrapped gas. IS0 6520:1982, No. 201.
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3.11.2 Shrinkage cavity

A cavity due to shrinkage during solidification. ISO 6520:1982,
No. 202.

3.11.3 Solid inclusion

Solid foreign substances entrapped in the cast or weld metal.
1S0 6520:1982, No. 300.

3..1.4 Lack of fusion

Lack of unlon between weld metal and parent metal or weld metal
and weld metal., IS0 6520:1982, No. 401.

3.11.5 Lack of penetration

Lack of fusion between parent metal and parent metal due to fai-
lure of weld metal to extend into the root of the joint.

IS0 6520:1982, No. 402,

3.11.6 Imperfect shape

Imperfect shape of the external surfaces of the weld or defective
joint geometry. 1S0 6520:1982, No. 500.

3.11.7 Cracks

A discontinuity produced by a local rupture which may arise from
the effect of cooling or stresses. ISO 6520:1982, No. 100,

3.12 Heat treatment

Process in which the metal or the alloy in the solid state is
subjected to one or more temperature cycles, to confer certain

desired properties.
3,13 Tensile strength

The maximum unit stress related to the initial cross-section of
the test specimen at which the material ruptures.

3.14 Test piece

Two or more parts of material welded together 1in accordance with
a specified weld procedure, in order to make one or more test
specimens.

3.15 Test specimen

Portion detached from a test piece, in specified dimensions,
finally prepared as required for testing.
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4, . Materials

Any suitable aluminium or aluminium alloy is permlissible; a 1list
of examples of cast materials is given in table 1 and a list of
examples for wrought aluminium is given in table 2. The proper-

ties of the materials should be taken from the applicable
standards.

NOTE 1

Contact with more noble metals, particularly copper and
its alloys, can lead to heavy galvanic corrosion.
Austenitic stainless steel is an exception to this Tule
because of its protective oxide film and can often be
used in contact with aluminium.

Aluminium enclosures should be protected externally where,
for example, they come into contact with mild steel sup-
ports. Bitumen, thin zinc sheet (which gives sacrificial
protection) or a combination of these are useful in this
respect. Alternatively, the mild steel supports can be
galvanized or zinc or aluminium sprayed.

5. Design
5.1 General

The rules for the design of enclosures of gas-insulated switch-
gear and controlgear prescribed in this clause are solely for the
purpose of determining the dimensions and the minimum thickness
to ensure safety of the enclosures.

The rules take iInto account that these enclosures are subjected
to particular operating conditions (see clause 1) which distin-
guish them from conventional compressed air receivers and similar
storage vessels.

The thicknesses determined by the various eguations are minima
and therefore, the specific nominal thickness shall be increased
by the amount of any negative tolerance permitted by the material
specification.

NOTE

There are designs of enclosures which differ in geometry
from those for which equations are given. These designs
are permitted provided the calculation is justified or
proof tests are carried out as prescribed in 7.5.3.
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