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Foreword

This European Standard was prepared by the Technical Committee CENELEC TC 36A, Insulated bushings.

It was submitted to the Unique Acceptance Procedure and was approved by CENELEC as EN 50181 on
2010-07-01.

This document supersedes EN 50181:1997.

The main technical changes on the Plug-in type bushings are:

—  Enlarge the scope of the voltage class from the plug-in bushings from 36 kV to 52 kV;
—  Upgrading the current capacity of the existing defined bushings;

— Introduce a new bushing interface for 52 kV.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent rights.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2011-07-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2013-07-01
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Introduction

The object of this European Standard is to specify the requirements to ensure interchangeability of bushings
for maximum voltages above 1 kV up to 52 kV and rated currents from 250 A to 2 500 A for equipment other
than insulating liquid filled transformers.

1 Scope

This European Standard is applicable to insulated bushings for maximum voltages above 1 kV up to 52 kV,
rated currents from 250 A up to 2 500 A and frequencies from 15 Hz up to 60 Hz for equipment other than
liquid filled transformers.

This European Standard establishes essential dimensions, to ensure adequate mounting and
interchangeability of mating plug-in separable connectors of equivalent ratings.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

EN 60137, Insulated bushings for alternating voltages above 1 000 V

IEC Guide 109 and Cenelec TC 111X document ', Environmental aspects - Inclusion in electrotechnical
product standards

NOTE It is highly recommended to minimize the impact of bushings on the environment during all phases of their life (including
manufacturing, operation during service life, dismantling after their end of life and disposal or recycling).

IEC Guide109 and document by CENELEC TC 111X, Environmental standardization for electrical and electronic products and systems
after finalization can be used as helpful reference.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
plug in type bushing

bushing one end of which is immersed in an insulating medium which has customized dimensions according
to insulation requirements for the specific application and the other end designed to receive a separable
insulated cable connector without which the bushing cannot function

3.2

separable connector

fully insulated termination permitting the connection and disconnection of the cable to and from the mating
plug-in type bushing

h

interface type

bushing dimensions that insure mechanical and electrical interchangeability of bushing and separable
connector of similar rating and type

NOTE  Each interface type is designed by a letter or a number.

34
bail holder

fixture—which—facilitates—anehoring of an externally mounted device (called the bail) designed to prevent
undesirable separation of a separable connector and a bushing

1)  Under development.
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NOTE A bail holder may or may not be an integral part of a bushing and is an optional feature.

4 Requirements

4.1 Application

Bushings covered by this European Standard shall be suitable for operation with one end connected to a
separable connector and the other end having customized dimensions according to the insulation
requirements for the specific application.

4.2 Standard values of maximum voltage (U,,)

The value of U, of a bushing shall be chosen from the standard values of the highest voltage for equipment,
defined in IEC 60038 as given below in kilovolt:

12-24 - 36 - 52

4.3 Standard values of rated current (/)

The value Ir of a bushing shall be chosen from the standard values given below in ampere:

250 - 400 -630-800-1250-1600-2000-2500

4.4 Compliance

Bushings which are supplied separately shall meet the requirements of EN 60137.

Customized bushings which are integrated directly in the equipment shall comply with the test requirements
specified in the standard(s) relevant to that type of equipment.

4.5 Bushing mounting distance

The minimum distance between bushings shall take into account the outer dimensions of separable
connectors and the optional bail holders.

4.6 Detail dimensions of plug-in type bushings

4.6.1 General

The dimensions necessary to ensure adequate mounting and interchangeability of mating plug-in separable
connectors shall be as specified in the following Figures and Tables.

4.6.2 Outside cone type

The dimensions necessary for outside cone plug-in type bushings are specified in Figures 1 and 2 and in
Tables 1 and 2.
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Figure 1 - Interface dimensions of outside cone plug-in type bushings

Table 1 - Interface dimensions
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U, I d, ab™ 2 ;™%  |ds /1 /o /3 Contact |Interface |Figure
max. | max. min type type
k\/ A mim mim mim mm mim mim mim
12-24 250 31 -03| 325 48,5 132 205 48 0d 9 Sliding A 1a)
40,1
12-24-36 250 - 400 46 02| 56 70 137 205 90 +02| 11 Sliding B 1a)
12-24-36 | 630-1 250 46 02| 56 70 137 205 90 +oz2| 11 Bolted C 1a)
12-24 39,9 02| 521 76,2 137 205 81 02| 14.8 Bolted D 1a)
800-1 250
36 39,9 02| 615 76,2 165 240 | 103,7 +toz2| 21 Bolted E 1a)
12-24-36 630-1 250
g 500
64 02| 86.8 165 240 | 110,5 +oz2 Bolted F 1b)
630-1 250

1 12-24-36-52

NOTE The envelope /4 x dsrepresents the section of the plug-in type bushing inside the equipment.
When bushings are an integral functional part of an equipment, the values /, and d, may differ from the table and shall be defined

by the equipment manufacturer.

Nat for Resale
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Figure 2 - Bushing details of outside cone plug-in type bushings
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Table 2 - Bushing dimensions

Bushing contact Radius Bail holder
Interface
Un I “‘ and
Type |Material” [ ds & Ithread| & |t | & |rn |~ |Location [ReQuired Eole ke
number d
bushing
type
]
d- + 2 + 1
nominal Type 2
+0.5
kV . A min. | min. |max. | max | max. min. min.
T T 0 L L AR T L B R
1224 | 250 | Sid C H0.02 =
- 1IN LI
f ° 7,9 005] - 32 | 30 | 54 [ 1 |45° 90 2 M6 [35]| 8 | 2 A1
o +0
12-24-36| 250 | Sliding cu ] 14 004l - |40 l38l97 | 3 | 3 102 2 M8 [55] 10 | 2 B1
- - +0
B B = 14 004] - |40 38|97 | 3 | 3 102 ) M8 [55]| 10 | 2 B2
12-24-36 | 630 | Bolted C 22 o . o
e - 102 5 M8 | - | 10 | - C1
min. - Mi16 | 29 - 97 3 3
b b b
12-24-36| 1 250 | Bolted Cu 32 - M16 | 29 - 97 3 3 102 5 M&8 - 10 - c2
12-24 88 D1
Cu
b b 4]
800 Bolted 32 - Mi16 | 29
or 3 3
M8 - 10 -
102 2
Al
36 111 E1
12-24 88 D2
1] 4] b
1250 Bolted Cu 32 - M16 29 -
3 3
frt +o
123 2
36 111 E2
12-24-36 2 500 Bolted Cu 50 - Mi16 29 - 94 3 - - - - - - - F1
12-24-
3652 630 Bolted Cu 2. - M16 29 - 94 3 - i - i - F2
12-24-
36-52 1250 Bolted Cu 32 - Mi6 29 - G4 3 - - - - - - - F3

a In the connection of separable connectors to bushings, care must be taken in the matching of the materials of the cable conductors, the cable lugs

and the bushing conductors. Where dissimilar metals are joined, appropriate precautions shall be taken.
Where aluminium bushing conductors are used and screw threads are required, a suitable grade of aluminium or aluminium alloy shall be used.

t  Bail holder is optional.
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The dimensions necessary for inside cone plug-in type bushings are specified in Figures 3 and 4 and in
Tables 3 and 4.

Apparatus wall

Figure 3 - Outer dimensions of inside cone plug-in type bushings

Tablte 3=Bushing—dimensions
Un I, dy 3 Interface
kA A max. max. type
mm mm
12-24 250 132 205 0
12-24-36 400 - 630 137 205 1
12-24-36 800 137 205 2
12-24-36-52 1250 185 240 3

NOTE The envelope / x d, represents the section of the plug-in type bushing inside the equipment.

defined by the equipment manufacturer.
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Figure 4 - Interface details of inside cone plug-in type bushings
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Table B - Ihterface dimgnsions
U J; (o 1 ah dhz Ay |dhe s | ch7 o 1 2 ha 1 PR 1 i Cpntact Interface
+04 [+04 +0,1 +1,3 0.2 +2 [+5 type | Type
0 -1 |0
KV A miax, min min
mm mm mm mm [mmjmmj mm mm | mm | mm jmm mm mm {mmj mm
1904856 86— 5344 G B8 +08 5551835926 +4—23 e —Shding{—6
:'2.24;35 _m min max +1
79 72 | 598 | 54 | 36| 95| 115 |63,5| 83 |465|59 | 20 o| 14 | 23| 0 | Sliding 1
- fa
122436 [ 800 | %" | 79 658 60| 39 1ob 122 695 83 465 59 2040 14 23 0| Sliding 2
12-24-36-52"1 250 +15 B 95 T 87 8797 55 130150925 tt0—82 8+ 24wt 32— 0 —Stdimg——3—
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