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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 1s i1dentical 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 1ts Amendment 1 (1993) and Corrigendum (2007), which are added at the end of the
source text.

As this Standard 1s 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.
(c) EN Annex A 1s 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:

Reference to European and International Australian or Australian/New Zealand Standard

Standard

ISO AS/NZS 1SO

6213 Welding; Items to be considered to 3834 Quality requirements for welding—
ensure quality in welding structures  series Fusion welding of metallic materials

9000 Guidelines for selection and use of the 9000 Quality management systems—
standards on quality management, Fundamentals and vocabulary
quality system elements and quality
assurance

EN AS EN

50052 Cast aluminium alloy enclosures for 50052 Cast aluminium alloy enclosures for gas-
gas-filled high-voltage switchgear and filled high-voltage switchgear and
controlgear controlgear

50064 Wrought aluminium and aluminium 50064 Wrought aluminium and aluminium alloy
alloy enclosures for gas-filled high- enclosures for gas-filled high-voltage
voltage switchgear and controlgear switchgear and controlgear

HD AS

35852 Gas-insulated metal-enclosed 62271 High-voltage switchgear and controlgear

(IEC 517) switchgear for rated voltages of 62271.203Part 203: Gas-insulated metal-enclosed
72,5 kV and above switchgear for rated voltages above

52 kV

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 th
EN 50069 prepared by TC 17C, wae gubmitted to the Unicue e draft

N o o o o L .
FREemLAbVEM LY LuT VHAYUuE aAaCCeEpLance
Procedure (UAP).

The tegt of the draft was approved by all CENELEC members with the
exception of Austria and Sweden as EN 50069 on 5 March 1940

e W oA e o o W

The following dates were fixed:

-~ latest date of publication of
an identical national standard (do

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

For products which have complied with the relevant national standard before
13931-06-01, 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 switthgear
and controlgear™ and EN 50 064 (1989): "Wrought a2luminium and
aluminium alloy enclosures for gas-filled high-voltage switchaoear
and controlgear", concerning welded enclosures for the same tgpe
of swltchgear and contrclgear but compused of parts made of cast
and wrought aluminium alloys. It is based on the general speci-
fications glven in HD 358 S2 (IEC 517 (1986) ed 2) which are

however not sufficlent to satisfy the conditions for the service

allnwanre nf nreceurlized hiak_ualkaa=a o d k- — e . -
......... Pl g b T A LdE g T JHLLLIHEHL ati o LU‘”LIU,LQEEI-

These specifications are appropriate for pressurized switchgear

cnclosures allowlng an economic production without sacrificing
aspects of safety. For unusual shapes dictated by elesctricgl -

ditions they permit the verification of sound design by proof

tests iInstead of calculations., Nevertheless this European Stand-
ard makes use of many internatiocnally 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
weldlny 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
cf production of enclusures to be used in gas-Tllled switchgear
and controlgear.

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

The European Standard contains one informative annex:
"National Deviations™
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AUSTRALIAN STANDARD

Welded composite enclosures of cast and wrought aluminium alloys
for gas-filled high-voltage switchgear and controlgear
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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 switcngear and con-
trolgear, or for associated gas-filled equipment. Special consi-
deration Is given to these enclosures for the following reasons:

{a) The enclousures usually form the containment of elec-

trical equipment, thue their chape {e¢ determinsd by

electrical rather than mechanical considerations.

{(b) The enclosures are installed in res

*ha anuiinmant i & AR a»a Fa A b o .
-7 'Ill'-q-—FII'Ill-l'rlll L = HF | — 3 T

ted persons only.

(c) As the thorough drying of the inert, non-corrosive gas-
filling medium 1s fundamental to the satisfactory ope-
ration of the electrical equipment it 1s periodically
checked, For thls reason, no internal corrosion allo-
wance is required on the wall thickness of these enclo-
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AS EN 50069—2013 4

(d) The enclosures are subjected to only small fTluctuations

of pressure as the gas-filling density cshall 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 mininum disturbance
hence reducing the risk of moisture and dust entering the enclo-
sures which would prevent correct electrical operation of the
switchgear, no pressure tests shall be carried out after instal-
lation and before placing in service and ne 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 applicatiaon

[
—+

Type of equipment

Thls standard applies to welded composite enclosures of cast and
wrought aluminium and aluminium alloy enclosures pressurized with
agry alr, lnert gases, tor example sulphur hexafluoride or nitro-
gen or a2 mixture of such gases, used in indoor or ovutduur instai-
lations of high-voltage switchgear and controlgear with rated

voltages of 72,5 kV and above, where the gas is used principally

for its dlelectric and/er arc-quenching properties.

The enclosures comprise parts of electrical eacuipment noat nececs-
sarily limited to the following examples:

Circult-breakers

SWwitch-disconnectors

Disconnectors

Earthing switches

Current transformers

Voltage transformers

Surge arrestors

oy .. . e - | e I = =
[ L= S S | alr o LU ININTE - Ll S

The scope covers also pressurized components such as the centre-
chamber of live tank switchgear and controlgear, gas-insulated
current transfuormers, etc.

Accessed by MONASH UNIVERSITY LIBRARY on 13 Jun 2015 (Document currency not guaranteed when printed)
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The producticn of the enclosures shall be 1In accordance with do-
cumented welding procedures which shall be carried out by well
trained and supervised welding personnel. wWhere International
Standards (ISC or CEN) are not available, National Standards may
be used.

NUITE

Tb“.*f‘ et anmnAaAa = A wi 11 = o~ oo 4 s oA A - o ] . NI R T, B
- e il R el LLIC I e e A e T ok W7 e B o =L T [= Q= HUo D 4 WL E mileEln]

IS0 or CEN standards covering the various aspects are

avallable.

2.3 Quallty assurance

It is the intention of this standard, that the switchgear manu-
faclurer shall be respunsible for achlieving and maintaining a
roneistent and adequate nuality of nrodurt.

Sufficient examinations shall be made by the enclosure manufac-

turer to ensure, that the materials, production and testing

comply in 311 respects with the requirements of this standard zand
IS0 6213:1983. Inspection by the user's inspectors shall not ab-
solve the switchgear manufacturer from his responsibility to exer-
cise such guality assurance procedures as to ensure, that the re-

quirements and the intent of thls standard are satisfied.

NOTE
Reference should be made to the I50 5000 series cof
ctandarde for quality assurance systems.

2. Detinitilons

3.1 Natlonal Standard

A technical speciflcation established by general agreement with
the important part of the concerned interests, approved by a re-

rngnized national standards organization and made available to
the public. (ISO/IEC Guide 2:1986)

5. 2 Enclusule

A part of gas-insulated metal-enclosed switchgear retalning the
insulating gas under the prescribed conditions necessary to main-
tain safely the rated insulation level, prutecilng the equipment
against external influences and providing a high degree of pro-
tection to persaonnel. HD 358 S2 (IEC 517 (1989) ed 2).

3.3 Manufacturer

Individual or body responsible for designing and producing the

Accessed by MONASH UNIVERSITY LIBRARY on 13 Jun 2015 (Document currency not guaranteed when printed)
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AS EN 50069—2013 6

enclosure. In thls standard this is the switchgear manufacturer.

3.4 Designer

Inclvidual or body who determines the shape, dimensions and wall

thickness of the enclosure and selects Lhe materials and method
of constructicn and testing.

2.5 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 1imit of pressure reached within the en-
closure at the design temperature. HD 358 S2 (IEC 517 (1989) ed 2) .

3.7 Design temperature (of ar enclosure)

Highest temperature reached by the enclosure which can occur un-
der servilice condlitions. This 1s 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 (TFC 517 (1989) ed 2).

NOTE
Solar radliation should Le taken Intu account when it has
& 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 cunsidered.
3.8 Casting
A yeneral term fur products at or near finished shape, formed by
cnlidification of a metzal or 2lley in a mould. IS0 21ZAa/4:1985,
3.9 _ Alloy
A metzgllic substance consisting of a mixture of the basic metal-
lic element (the element predominating by mass) and other elements
such as alloyling elements and impurities. ISO 3134/1:1985.

3.10 Aluminium alloy

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

3.11 Cast and weld imperfections

3.11.1 Gas cavity

A cavity formed by entrapped gas. IS0 £520:1982, No. 201 .

Accessed by MONASH UNIVERSITY LIBRARY on 13 Jun 2015 (Document currency not guaranteed when printed)
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AS EN 50069—2013 7

3.11.2 Shrinkage cavity

A Lavliiy due to shrinkage during soclidification I50 6520.1%28%2,
No. 202.

>.11.3 Solid inclusion

€alid fonreinn suhstances entrapped in the rcast nr weld metal .

— mr  mm we—

150 6520:1982, No. 300.

Lnl

I R | Lack of fusion

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

Lo

.11.5 Lack of penctratiocn

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

IS0 6520:1982, No. 402,

3.11.6 Imperfect shape

Imperfect shape of the external surfaces of the weld or defective
joint geometry. IS0 6§520:1982, No. 500.

3.11.7 Cracks

A discontinuity produced hy a local rupture which may arlse from
the effect of cocoling or stresses. IS0 6520:1982, No. 10C,.

J.1Z Heatl tTreatment

Process in which the metal or the alloy in the solid state 1is
subjected to one or more temperature cycles, to confer certain

desired properties.

.13 Tenslile strength

The maximum unit stress related to the initial cross-sectloun o f
the test speclimen at which the material ruprures,

3.14 Test plece

'wo or more parts of material weldecd tocgether in accordance with
a specified weld procedure, in order to make one or more test

specimens.
3.15 Test speclimen

Portion detached from a test piece, in specified dimensions,
finally prepared as required for testing.
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AS EN 50069—2013 8

4 : Materiale

Any sultable aluminium or aluminium alloy is permissible; a list
of examples oT cast materials is given in table 1 and a list of

. aluminium is given in table 2. The proper -
ties of the materials should be taken from the applicable
standards.

eEvammMrl oo frar wWr mem boF
A L IS - i = -v.,.rul:’||q._

-

|
1

Contact with mnre nrhle m.E'tElE, pﬂrl-'Tr»u'Inn'l'u P o e e = e

its EI%DFS, can lead to heavy galvanic corrosion.
Pustenitic stainless steel is an exception to this rule

because of 1its protective oxide film and can often be
used in rontact with zglumini

[T ]
L . B LI ]

T 1
[y = 4

Rluminium 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 thisc
respect. Alternatively, the mild steel supports can be
galvanlzed or zinc or aluminium sprayed.

7

5. Design

5.1 Ceneral

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 1Into account that these enclosures are subjected
to particular operating cvunditions (see clause 1) whicn odistin-
gulsh them from conventional compressed air receivers and =similar
storage vessels.

The thicknesses determined by the various equations are minima
and therefore, the specific nominal thickness shall be increased

by the amount of any negative tolerance permitted by the material
specification.

MOTE

There sre designs of enclosures which differ iIn gecometry
from those for which equations are given. These designs
are permitted provided the calculation is justified or

- s am AR - . - omm P . L P — oo o= L b r = - =
HL U Lo bta alc LalllbBEdW LUUL do HiToLLLIULUEUWU L1 0.2
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List of recommended cast aluminium alloys
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of materials

Examples

2
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5,2 Corrosicn allowance

The enrclansures are filled inm servicre with 2 non_corrocive thao

roughly dried gas, therefore, no internal corrosion allowance is
necessary.

\n
LY |

aecdinan rofnecidearatr i nme
I-F'I-I'-:!ll B Mgl B Nt e el N e Sl b e w1 AR

The geometry of an enclosure can be determined by electrical
rather than mechanical considerations. This constraint can result
in an enclosure geometry which requires an unacceptable degree of
calculation or which cannot be calculated at all.

In the case ©f such an enclosure or an enclosure for which cal-
culations are not made, a proof test of the 1Individual housing is
necessary before the internal parts are added.

Wwhen designing an enclosure, account shall be taken of the follo-
wing, 1f applicable:

(a) The possible evacuation of the enclosures as part of
the filling process.

For enclosures of this type 1t is uswvally necessary to
evacuate the air before Introducing gas pressure, this
ensures purity of the gas. The evacuated condition is
therefore not an operational congcition and In most
cases enclosures designed for internal pressure will be
suitable for the evacuated condition without buckling.

For certalin long lengths and large diameter busbar
sections, howecver, it is peocesible that the enclosure

will buckle due to external pressure. In such cases the

design should be checked for external pressure and the
enclosure strengthened, 1f necessary. Since this 1Is neot

an operational condition, it is not s matter of safety.
(b) The full differential pressure possible across the en-

closure wall.
{r) Superimposed loads and vibrations by external effects.

(d) Stresses caused by temperature differences including
transient conditiuns and by differences In coefficlents

of thermal expansion.

(e) Effects of solar rtadiation.

Post weld heat treatment of aluminium and aluminium allony enclo-
sures is not normally necessary or desirable.

NOTE

Pressure stresse an internal electricazl fault are

L
i
.
1)
r‘.
L]
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AS EN 50069—2013 12

not considered in the design of an enclosure since after
such an occurrence, the encleosure would be carefully
checked and, if necessary, replaced.

Fur the case of arcing due to an internal fault, refe-
rence 1s made to HD 258 S2 (IEC 517 (1989) ed 2 .

5.4 Deslgn pressure
The design is based on the design pressure (p) as defined in 3.6,
5.5 Design temperature

The selection of material and the determination of the design
stress depend upon the highest wall temperature which can be E X -
pected during service at the design pressure (p).

5.6 Deslyn slress basis

The nominal design strength (K) shall be selected from the mate-
rial standards. For castings the nominal design strength of the
materlesl wilihoutl nheat treatment shall be used in the heat affec-
ted areas of the welds. For wrought aluminium parts the nmnominal
design strength 1In the annealed condition shall be used in the
design of welded structures.

C, = FeTealadiam
— [

| I T bk Gk T bl el b e el

The castings shall be calculated, if any, as prescribed in
EN 50 022, clause 5. The wrought aluminium parts shall be

P T T T | -~ FTrTEaeA T 4 ko A
e O b e o b Bl b b b ol o [l L= R S A S i W

in EN 50 064, clause 5. It should be
noted, however, that an additional wall thickness nf the wrouaoht
aluminium parts 1s required to maintain the ratio 1,3/1,5 (stress
at routine pressure test against yield strength) during the
routine pressure test of castings with 2,0 times the design
nressure (p), 1n order to ensure that vielding of the wrought

aluminium parts does not occur.
6 . Manufacture and workmanship

For castings the manufacture and workmanship shall be as speci-
fied in the clauses 6, 7 and 8 of EN 50 052.

For wrought aluminium parts the manufacture and workmanship shall
be as specified in clause 6 of EN 50 064,

6.1 Surface Finish

The whole of the internal surface of the enclosure shall be clea-
ned and free from loose scale, grit, oil and grease.
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7. Inspection and testing

General

~d
it

Each enclosure shall be inspected during construction. Sufficient
inspections shall be made to ensure, that the materials, con-

struction and testing comply in all respects with the require-
ments of this standard.

7.2 Welding procedure specifications

The manufacturer cshall produce and keep on file a 1list of all the
welding procedure specifications required in the fabrication of
the enclosures which are representative of the verious thicknes-
ses and materials to be used to prove each welding process (see
annex B of EN 50 064 but omitting the bend test for welded cas-

tings).
NOCTE
It may be necessary to carry out the welding procedure
test on a2 Joint of a complete enclosure.

7.3 Welder performance tests

Rl1l welders/operators engaged in the welding of pressure parts of
enclosures fabricated In accordance with this standard shall pass
welder performance tests which are designecd to demonstrate thelr
competence to make sound welds cT the types on wnich each 1s to
be employed (see annex B of EN 50 064 but omitting the bend test

for welded castings).
7.4 Non-destructive testing
7.4.1 General

This standard specifies that non-destructive testing 1s required

T T T

in all cases.

NMon-destructive testing may alsoc be used by the manufacturer du-

ring construction as part of the quality control process. A non-
destructive testing procedure shall be prepsred for cach applica-
tinon ueed whierh shauld refer to the following:

(a) The timing of non-destructive testing in relation to

the fabrication snd testing procedures, and the speci-
fication of the staces at whirh nnn-destructive testing

1 o e R % mm w11

is mandatory.

The stages at which non-destructive testing may be
employed are:

1) for the assessment of parent metals;
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2) for the assessment of welding procedure and welder

= I -

performance test as required in annex B of EN 50 06&4:

3) during welding, c.g. to monitor the quallty of early
runs in multi-run welds and/or after welding;

4) during and after weld repairs;

5) prior to stress relief or other post-weld heat
treatment .

-

r

o
T

The v

ne amount of non-destructive testing in relation to
the type of material, the thickness and the stresses

involved.

-
=1
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L
i

choulce of non-destructive test method,

—
(]
B
[y 1]

{d) The acceptance criteria for imperfections revealed and
conseguent actions.

(e The nualificati
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g of welded joints between castings or

WmITought aluminium parts

T
wy k-

CL

=l

At least 10 % of the length of all fully penetrated butt welds
including the welds of butt welded forged branches shall be exa-
mined by radiograsphic or ultrasunlc methods.

Such examination shall include each intersection of longitudinal
and clrcumferential seams. For each circumferential seam and for
each butt welded forged branch there shall be at least one radio-
araph or where ultrasonic examination ic epecified at
200 mm length shall be examined.

T s = = e -
= W a2 L a

At least 10 % of the length of all other welds shall be examined
by the penetrant methnd.

In addition, weld seams in or within 12 mm of openings shall be

examlined each side of the opening for a distance not less than
the diameter of the opening.

7.4,3 Test methods for weld Seams

7.4,.3.1 Radiography

Radlographic examination of the weld seams shall be carried out
in accordance with a recognized IS0 or National Standard.

EFach section of a weld seanm radiographed shall have suitable sym-
bols affixed to 1dentify the following:
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(a) the job or work piece serial number, order number orI
similar distinctive reference number;

o
tr
L

the ioinmt s
the 3o 1 L

(¢) the section of the Joint;

+ rlear of the

— Lo - == =

we AT trhaoar ceymhbhnr 1l alnoneceide hi
L L = | o e BN N A HJ'-'-."I"'F"‘-"I "—.--"-.'"u'u"_'-'I'

outer edges of the weld to clearly identify the posi-
tion of the radiographed area.

NOTE

The location of the weld seam can be identified for in-
stance with a letter symbol L for longitudinal seams,
with a letter symbol C for circumferentlial seams added
by a numeral (1, 2, 2 etc.) to indicate whether the
cseam was the first, second, third etec. of that type.

The symbols consisting of lead arrows, letters and/or
numerals shall be positiconed so that thelir images
appear on the radiograph tn ensure positive identifica-

tion of the section.

Radiographs of repalir welds shall be clearly marked RI,
R?2 etc. for the first repgir, second repailr etc.

7.4.3.,2 Ultrasonics

Ultrasonic examination of the weld seams shall be carried out in
sccordance with a recognized National Standard. The choice is

l1eft to the manufacturer.

Refore carrying out ultrasonic examinations cof weld seams, the
adjacent parent metal shall be ultrasonically examined to estab-

lish the thickness of the material and to locate any imperfection

E . L Y- - T P Y TR . -~ F e wa 1 A
Wnlicno pIE?EllL E | Il EL L4i ¥ LC A QW Ll Eg Lok T W I =R =S

7.4,.3.3 Penetrant method

Dye or fluorescent penetration examination of the weld seams
choll he carried nut in accordance with a recognized National
standard. The choice is left to the manufacturer.

7.4.,4 surface conditions and preparations for testling

(a) Radiocgraphy
surfaces shall be dressed only where weld surface irre-

gularities would interfere with the interpretation of
the radiographs.

(b) Ultrasonics .
The condition of the surfaces that come 1in ctontact with
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the probe shall be such that satisfactor '
o coupl
be achieved, ! SoAns

can

NOTE

Cepending on the shape and surface conditions dressinag

of the weld seam can be nNnecessary even when contact is
only to be made with the parent metal.

(c) Penetrant method

The surfaces shall be free of any foreign matter which

would Interfere with the application and Interpretation
of the examination.

Care shall be taken to avoid masking of imperfections

by the distortion of surface layers by any dressing
process which may be used.

7.4,5 Marking of enclosure welds

Marking of the enclosure welds shall be used to provide refe-
rence points for the acecurate location of the seam with

to the evaluation. respect

7.4.6 Reporting

The following information shall he civen on reports:
Lg ) the JUate of the examination and the report;

(b) the name and the qualification of the person respon-
sible for the examination and the interpretation;

(o) the l1dentifisp+

-
L WY S WH AL -

under examination:

= p—

¥ the enclusule anu the seanm

-
L

(d) the kind of cleaning and surface preparation or
dressing prior to non-destructive testing;

(e) the description and location of all relevant indica-
tions of Imperfections, together with the reference to
records, e.g. radlographs, photographs, drawings or
sketches as appropriate:

(f) result of the examination.

7.4.7 Minimum acereptance levels

In addition to radiographiec or ultrasocnic testing, &8 visual in-
spection of all weld seams shall be carried ocut. Where any doubt
exists, dye penetration or further rasdiographic examinations
should be made,

The acceptance levels of Iimperfections given in table 7 of
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EN 50 U4 shal

1
mMir a1 o r"-l"ll'?g""l"'l""l
=4 F == -

1l bDe iImposed during ftabrication as a means of
1

7.4.8 Assessment of imperfections

T mirm e Fome bk d oA e o= & oa -C e E e e e AEmmomor o 1 oMM + o~ e lal =] - £ = o~ Pl o -~ A
_]._III’.I"l_..l.Il.,..-'|...-I...-l-"..rl'li'--lI L =] d  od o T el Al B e U.'l-ﬂh.-Ul-U-l-l\H [ =) LS B R Y L L LI e A 1= L LI |
the following alternatives:

(a) if the imperfections do not exceed the acceptance
levels specified in table 7 of N 50 0&4, the weld may
he accepted without further action:

(b) particular imperfections iIn excess of those permitted
in table 7 of EN 50 064 may be accepted after due con-
cideration of the material, c<tress and environmental
factors;

(ec) if acceptance levels different from those speciflied in
table 7 of EN 50 064 have been established for a parti-
cular application and being sultably documented, they
may be adopted.

7.4,.9 Repair of welds

Unacceptable 1Imperfections shall be rejected or repalired. Repalr
welds shall be carried out to a cdocumented procedure and sub-
jected to the same acceptance criteria as the original work. The

whole of the repalred areas shall be radiographed.

where imperfections needing repair are found, the non-destructive
testing shall be extended for & distance of 10 % of the length of

the seam on both sides of the orlginal radiograph or ultra sonic
test length.

1T, in thuse subsequent nun-destructive testis, Tt
tions needing repair are found, the non-destructive
be extended to 100 % of the seam length.
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7.5 Fressure tests

7.5.1 GCeneral

A pressure test is required on all enclosures constructed in
accordance with this standard.

It 1s important to ensure that the first pressurization i1s car-

riec out under contrulled conditions with appropriate safety
precautions.

some permanent local dilation of an enclosure is l1ikely on the
First pressurlczation but this possibility needs special conside-

ration only where fine dimensional tolerances are specified for
the finished enclosure.

7.5.2 Routine pressure test

Every enclosure shall be subjected to a routine Pressure test at
2 times the design pressure for not less than one minute.

E =~
e Rl e | B
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L 1L

H

o 0
H
rt+ ¥

m

e ent of an enclosure consisting of two Oor more sepa-
rate c ments shall be subjected to the test Pressure speci-
fied without support from a pressure higher than the atmospheric
pressure In any adjoining compartment.

O

Enclosures which have bheen repaired subseguent

— e m-— o Er R B
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b

O
o
(ST 4 |
H
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4
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™
L=

+
pressure test shall be retested after completion of

=
—-—

—+ 0
=

(D

- C

D r

7T .5.2 Proof test

A proof test shall be carried out on one enclosure of a narti-
cular design. The proof test shall be a3 burst test.

When proof tests are carried ocut on enclosures which are sub jec-
ted to significant static superimposed loads in service, the
effect of these loads shall be simulated during the test.

The burst test procedure is to be used for enclosures or enclo-
sure parts under Internal pressure. The design pressure of any

pert of the enclosure tested by this method shall be established
by a pressure test.,

The design pressure (p) for which an enclosure meets the require.
ments of this standard shall be calculated according to:

=
I
F
!
I
|
=2

o
I

where Durst pressure

Ll
R
I

safety factor against bursting strength
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The value 0,7 has been iIntroduced to cover the possible variabli-
lity of producticn enclosures. It 1s permitted to increace this
factor to 1,0 1if it can be justified.

All enclosures remaining intact after thls pressure applicatiaon
shall be scrapped.

8. Pressure relief devices

8.1 General conditions

I1f necessary, enclosures within the scope of this standard shall
be provided with protective devices which may be one of the fol-

lowing:
(a) bursting discs
(b) sel f-closing valves
(c) non-self-closing devices

The protective devices shall be constructed, located and instal-
led so that they are accessible for inspectlon and repalr. They
shall be protected against accidental damage.

e -l i ~ "
I i

- T — A N el s o irmetrallad 1
(= [ i R L o o ke [ A A e et tod

f aln +h o R e 1laciIT & TER &
bbbbb et P M BN r LA PN Rr L] [ TR

e 4 o
discharge areas and any connectling port te or within the enclo-
sure shall be of adequate size to permit effective relief iIn the

event of overpressure.,

L]

Precsure rellief devices shall be arranged so as to minimize the
danger to an operator during the time he is performing his normal
operating duties, 1f gases or vapours are escaping under pressure.

ure relief devices mavy be connected to the enclosure or in
gas supply lines of the gas-fillling plant.

b4

r+ O
=
M @

=

in

In the case of devices fltted to enclosures connected to an ex-
ternal source of pressure and devices fitted in gas supply lines
of the gas-filling plant they shall be designed to limlit the
overpressure to 1,1 times the design pressure.

fach device shall be marked with its nominal opening pressure.

It might be considered necessary to design the pressure relief
device in order to limit the pressure rise in the event of an

internal electrical fault.

8,72 Bursting discs

Bursting discs can be manufactured from brittle or ductile mate-
rials.
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The rtupture pressure of the burcti
sure long service without premature b
turer should be consulted.

€ Chusen to en-
disc manufac-

b
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e
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8.3 .":F'lf—l"]rjging Dnressyur

=] - .
el L= L o4 A T

Self-closing pressure relief valves shall be of the di

Tec
luvaded type. t spring

8.4 Non-self-closing pressure relief devicec

Non-self-closing pressure relief devices which ocperate by the
"breaking bolt" system may be used.

NOTE

The breaking bolt system pressure relief device is one
whereby a dlaphragm being secured by a bolt or bolts
relleves pressure by fracture or bending of the bolt or

bolts, the diaphragm being restrained after venting by
other bolts or a cover.

) Certification and marking
<1 1 Design specification, drawings and data sheets

The manufacturer shall maintain a technical file nf 2ll date
associated with the production of the enclosures. The file shall

include drawings, material certificates, welder records, proof
test records etc.

This file be kept available for a period of not less than ten
years ftrom the date of completion of the enclosures.

9,2 Certiflcates

On completion of the enclosure the manufacturer shall issue a

certificate stating thal the enclosure has been designed, con-
structed tested in every respect in accordance with the require-

ments of this standard.

Wiiere Lthe deslyn and fabrication activities are car
cenaTate romnaniecs earh caompamyuy chall {4 aa - Pt
f H 7 == arty T < 4L

respect of the work it has performed.

The final responsibility, however, rests with the swiltchgear

mea Pkl Foasd e
FOE d 11 Sd 1 il e e L R L]

9,3 Marking

Each enclosure shall be stamped by visible marking in an area

where operating stresses are low, e.g. on the goutecide edge 2of 2

flange, or on a permanently attached nameplate to indicate that
it has passed the routine pressure test.
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Y .4 Final inspection

An internal and external inspection of the completed enclosures

shall be carried out prior to dispatch, and the certificates and
stamping checked.
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A N N £ ¥ A {lnfnrmative}
Nationzal deviations

AR-~-deviations: National deviations due to regulations or requi-
rements, the alteration of which is - gt least
for the time being - ocutside the competence of

the National Committee of CENELEC. The National
Committee should, however, contact the authori-
ties concerned with regard to the removal of
these deviations.

Clause Member (regulation)

1 France (Ministerial Decree of July 23rd, 1943,

™ 1 L T
Lidusg 4 f ]

An internal and external inspection of the enclosure
is mandatory every 3 years, and the renewal of the
pressure test every > years (in case of SFé& gas).

Italy (Rules for the design, construction and
service of pressure vessels, issued by
I.S.P.E.S.L. = Institutoc Superiore per 1la
Prevenzlone e la Sicurezza del Lavore (former
A.N.C.C.)

AR pressure test is required during the installation at
1,1 times the rated pressure.

it Italy (Rules of I.S5.P.E.S.L. (former A.N.C.C.),
clause M.8.C., collection M)

Only cast aluminium alloys are permitted,.

Sweden (Applled practice iIn accordance wilth the Work
Environmental Act SFS 1977: 11689)

Only nationally standardized aluminium alloys with
guaranteed mechanical strength values shall be used.
For cast aluminium alloys the break elongation for a

separately cast test bar shall be at least 2 %.
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Clause Member (regulation)

5.7 Italy (Rules of I.S.P.E.S.L. (former A.N.C.C.),
collection VSR)

OCnly the calculation method as specified in Collec.
tion VSR 1s accepted.

7 Italy (Rules of I.S.P,E.S.L. (former A.N.C.C.)

Inspections, testing and certification are only
carried out under authoritative/supervision.

r

7.5.3 Italy (Rules of I.S.P.E.S.L. (former A.N.C.C.)
clauses VSR.7.A.3, collection VSR)

The design pressure p shall be calculated Dy the
following equation:

v = weld Joulnt factor (if any)

A = hurst pressure

S, = minimum wall thickness of the enclosure
S, = wall thickness of the enclosure tested

Sweden (Applied practice in accordance with the Work
Environmental Act SFS 197/7: 1169)

The factor 0,7 1in the formular for calculation of the
design pressure (p) 1s only permitted to be encreased
to 1,0 1f the material has a rupture prolongation A>3

of at least 4 %.
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Clause Member (regulation)
8 Italy (Rules of I.S.P,S.E.I. (former A.N.C.C.)
- - & L] j-
clauses E.1.D.2 and E.1.D.4, collection E)

ThE.burﬁting discs and pressure relief valves shall be
np:jgneﬂ to limit the overpressure to 1,1 times the
design pressure.

The rated rupture pressure of the burst discs and the

nominal opening pressure of the valves shall be equal
or lower than the design prescsure of the

o e )
e Bk A L

SUre.

G
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AMENDMENT

2.1 Type of equipment (page 3)

The first paragraph has to be changed as follows (new text in bold
letters):

.+++.. 0f high-voltage switchgear and controlgear, where the gas is used
principally for its dielectric and/or arc-quenching properties, with rated
voltages.

- 1 kV and up to and including 52 kV and with gas-filled compartments
with design pressure greater than 3 bar (gauge);

- and with rated voltage l<,2> K¥Y and above.
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Annex A (page 12 and 13)

The National Deviations have to be amended by

L, the following Austrian A-
Deviations:

Clanga Y Y TR T " .o -
g e RAEMOET (regquliation)

Clause 1 Austria [DampkaSEElvernrdnung (Fire Vessel Code)
(last paragraph) BGBl. Nr. 510/1986, Clause V and decree Nr,
143, GZ 43010/2-1v/81)

The regulations for pressure vessels include speci-
fications for tests which

-
g

m

b o

actu

r
-k e
L

u er only;
™

n a Lype

L5 W =]
L

- are the responsibility of ¢t

- have to bhe carried osut in ¢
approval (type test):

- have to be carried out by independent experts,

[+1]
[

%
-
(o]

5
L

)

NOTE

This principle is in accordance with the EC Direc-

tive 87/404/EEC and the Policy Statement of the
EC Commission Doc. 74/88.

Clause 4 Austria (Werkstoff- und Banvarschriftran (Matrarial

__________ A Ly L

and Construction Rules) BGBl.Nr. 524/73,
Clause V)

The material rhara

(e. g. elongation
for the construction
mandatorily.

. L1l
U SRaclLly

#7
|
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'r—f
s S
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R
L
1]
~Mom

1al appronriate
t pressure vessels are specified

Clause b Austria (Werkstoff- und Bauvorschriften (Material and

Construction Rules) BGBLl.Nr. 67/1979,
Clause TIT/1)

The welding requlations include precise instructions

on welding procedures and welding personnel (welder,
welding supervisor),

Clause 7.4.2 Austria (Werkstoff- und Bauvorschriften (Materi1al and
Construction Rules) BGBLl.Nr. 67/1979,
Clause III/5)

The range of weld seam test is greater, in particular
for longitudinal secams.

Clause 8 Austria (Dampfkesselverordnung (Fire Vessel Code)
BGB1.Nr. 510/1986, § 30, paragraph 2)
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Corrigendum to EN 50069:1991

English version

Annex A

Delete the A-deviations for Sweden.

August 2007
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AMENDMENT CONTROL SHEET

AS EN 50069—2013

Amendment No. 1 (2013)

CORRECTION
SUMMARY: This Amendment applies to the Cover.
Published on 30 September 2013,
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