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i i

PREFACE

This S tandard was prepared by the Joint S tandards Australia/S tandards New Zealand Committee

EL/4 on Electrical Accessories, as a Joint S tandard. It was prepared to align Australian and

New Zealand Standards progressively with International Electrotechnical Commission (IEC)

Standards for electrical accessories .

The object of the Standard is to provide test methods and requirements for two classes of connectors

for power cables . Class A connectors for electricity distribution or industrial networks and Class B

connectors for networks in which overloads or short circuits are restricted by protective devices.

This S tandard is equivalent in technical content but not in full presentation to IEC 1238-1 :1993,

Compression and mechanical connectors for power cables with copper or aluminium conductors,

Part 1 : Test methods and requirements .

A number of variations have been made in this S tandard to the requirements of IEC 1238-1 :1993.

These variations are necessary to take into account the national requirements for compression and

mechanical connectors that apply in both Australia and New Zealand. The variations are contained

in Appendix ZZ. Clauses , notes and figures subject to variation are indicated by a marginal bar.

The numbering of clauses, notes and figures closely follows those of IEC 1238-1 :1 993 . To allow

additional material to be introduced by Australia or New Zealand, the numbers 201 to 300 are used.

This scheme has been introduced to reduce the likelihood of the IEC and Standards Australia or

Standards New Zealand using the same numbers for different requirements.

As this S tandard is reproduced from an International Standard, the following applies :

(a) Its number does not appear on each page of text and its identity is shown only on the cover and

title page.

(b) In the source text, ‘this International Standard’ should read ‘this Australian/New Zealand

Standard’ .

(c) A full point substitutes for a comma when referring to a decimal marker.

References to International S tandards should be replaced by equivalent Australian or Australian/

New Zealand Standards as follows:
Reference to International Standard Australian Standard

IEC AS

27 Letter symbols to be used in electrical

technology

1046 Letter symbols for use in

electrotechnology

27-1 Part 1 : General 1046.1 Part 1 : General

228 Conductors of insulated cables 1125 Conductors in insulated electric cables
and flexible cords

228A First supplement. Guide to the

dimensional limits of circular
conductors

—

724 Guide to the short-circuit temperature
limits of electric cables with a rated

3008 Electrical installations—Selection of

cables

voltage not exceeding 0. 6/1 .0 kV 3008.1 Cables for alternating voltages up to

and including 0. 6/1 kV

The term ‘ normative’ has been used in this S tandard to define the application of the appendix to

which it applies. A ‘ normative’ appendix is an integral part of a Standard.
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i v

INTRODUCTION

Th i s In te rnat iona l Stan dard deals wi th type tests fo r compression an d mechan ical

connecto rs for use on coppe r an d al umini um conductors o f in sul ated cabl es. When a desig n

of con nector mee ts th e req u irements of th is stan dard, th en i t i s expected tha t i n service :

a) th e resistance of th e con necti on wil l remain stab l e;

b) th e temperatu re o f the connecto r wi l l be o f the same order or less than that o f th e

condu cto r;

c) i f th e in ten ded u se demands i t , app li cat io n o f short-circui t cu rren ts wi l l n ot af fect a) ,

b) and d ) ;

d) th e mechani cal strength wi l l be f i t fo r th e pu rpose .

I t shoul d be stressed that , a l th oug h th e el ectri cal and mechan ical tests speci f ied i n th is

standard are to prove the sui tab i l i ty o f conn ecto rs fo r most ope rat i ng condi ti ons, they do not

necessari l y appl y to si tua t ions where a conn ector may be raised to a h i gh tempe ratu re by

vi rtu e of con nect io n to h ig h ly rated pl ant , o r whe re th e conn ector is sub jected to excessive

mechan ical vi brati on or shock or to corros i ve con d it io n s. I n these in stances, th e tests i n thi s

standard may need to be supp lemen ted by specia l tests ag reed between supp l ie r and

pu rchaser.
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1

AUSTRALIAN/NEW ZEALAND STANDARD

COMPRESSION AND MECHANICAL CONNECTORS FOR POWER

CABLES WITH COPPER OR ALUMINIUM CONDUCTORS

Part 1 : Test methods and requi rements

1 Scope and object

Th i s part o f I EC 1 238 appl ie s to con necto rs fo r power cabl es, e. g . bu ried cab les or cab les in

bu i ld i ng s.

a) Th ese cab les conform to th e requ i remen ts o f I EC 228 and IEC 228A wi th cond uctor

cross-secti on s 1 0 mm
2
an d greater fo r copper an d 1 6 mm

2
an d greater fo r al um i ni um.

b) Th e el ectri cal test covers th e cu rren t-carryi ng capaci ty o f con necto rs for appl i cati on

at any vol tage.

c) The maximum cont in uou s con ducto r temperatu re is l ess than or eq ua l to 90 °C.

Th i s stan dard i s no t app l icab l e to overhead con du cto rs, whi ch are desi gn ed fo r speci al

mechan ical req u irements, or to separab l e con nectors.

⏐
Al thou gh it i s no t possib le to def in e precisel y th e service cond i ti on s fo r al l app li cat i on s, two⏐
broad classes o f conn ecto rs have been i den ti fi ed.

Class A

These are con necto rs i nten ded fo r e lectrici ty d istri bu t io n or i n du stria l n etworks i n wh i ch they

can be sub jected to short ci rcu i ts of re la t ive ly hi g h i n tensi ty and durat i on . As a con seq uence

class A con nectors wil l be sui tab le for the maj o ri ty o f app li cat io n s.

Class B

These are conn ectors fo r ne tworks i n wh ich overloads or sho rt circu i ts are rapi d ly restricted

by th e i n stal l ed protecti ve devices, e . g. fast-acti n g fu ses.

Depen d in g on th e app li cat io n , the conn ecto rs are sub j ected to the fol l owin g tests:

Class A The con necto rs are sub j ected to heat cycl es and sho rt-ci rcu it tests.

Class B The con necto rs are sub j ected to heat cycl es onl y.

Th e ob j ect of thi s stan dard i s to def i ne the type test method s and req ui rements whi ch app ly

to compressi on and mechani cal conn ectors fo r power cabl es with coppe r or alumin i um

condu cto rs.
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2 Normative references

The fol l owin g no rmati ve documen ts con ta in provis i on s wh i ch , throug h re fe ren ce in thi s text,

consti tu te provis i on s o f thi s part of IEC 1 238 . At the time of pu bl i cat io n , th e ed i ti on s

in d icated were val id . All n ormat i ve documen ts are subj ect to revi sio n , and parti es to

ag reemen ts based on th is part o f IEC 1 238 are encou raged to in vesti g ate th e possib i l i ty of

applyi ng the most recen t ed it i on s of the normat i ve documen ts i nd i cated bel ow. Members o f

IEC an d ISO main tai n regi ste rs of curren tl y val i d In ternat ional Standards.

IEC 27 -1 : 1 992, Let ter symbo ls to be used in el ectrical techno lo g y— Part 1 : Gene ral

IEC 228 :1 978 , Cond uctors of in su l ated cab les

IEC 228A: 1 982, Con ducto rs of i n su l ated cab l es — Fi rst supp lemen t: Gu id e to the d imen-
si ona l l im i ts of ci rcu lar con du cto rs

IEC 724:1 984 , Gu id e to th e sho rt-circu i t tempe rature l im i ts o f e le ctr ic cabl es wi th a rated
vol tage not exceed in g 0 ,6 /1 , 0 kV

3 Defin i ti ons

For the purpose of th is In ternat io nal Stan dard, the fol l owin g defi ni t io n s appl y.

3. 1 connector: Device fo r con necti n g a con ductor to an eq ui pmen t te rminal o r fo r

connecti ng two or more con du cto rs to each othe r.

3. 2 th rough connector: Con necto r fo r connecti ng two consecu ti ve l eng ths o f condu cto r.

3. 3 branch connector: Con nector for con necti n g a bran ch con du cto r to a main con ducto r.

3. 4 termina l lu g: Con necto r compri si n g a palm and a con necto r barre l , fo r conn ectin g a

condu cto r to an equi pmen t te rmina l .

3. 5 pa lm : Part o f a te rm i na l l ug used to make th e con necti on to equ ipmen t te rmi na ls.

3. 6 connector barrel : Part o f a conn ector, in to wh ich the condu cto r to be con nected i s

in troduced .

3. 7 jo in t: Assembl y compri si ng th e connecto r barrel and tha t po rt i on o f th e condu cto r

wh i ch has been brou ght i nto in t imate con tact wi th i t d ur in g the j oi nt i ng process.

3. 8 reference conductor: Len gth of u nj o in ted bare cond uctor or cond uctor with the

in sul ati on removed , wh ich i s i n clud ed in th e test l oop and wh ich enab les the re ference

tempe rature and re feren ce resi stance to be determi ned.

3. 9 equa l izer: Arran gemen t u sed i n the test l oop to en sure a po in t of eq u ipo tent i al in a

stran ded cond uctor.
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3. 1 0 compress ion jo i nt i ng: Method o f securi n g a conn ector to a condu cto r by usin g a

specia l too l to produ ce perman en t deformat i on of th e con necto r and the condu cto r.

3. 1 1 mechan ical joi n ti ng: Method o f secu ri n g a conn ecto r to a cond uctor, fo r exampl e by

means o f a bo l t o r screw acti ng on th e l atter .

3. 1 2 med ian connector: Conn ector whi ch du ri n g the f irst heat cycle records the thi rd

hi g hest temperatu re o f th e six con necto rs i n the test l oop.

4 List of principal symbols

l is the d i rect measur i ng curren t fl owi ng throu g h a connecti on du rin g resistance

measu remen t

U is the po ten ti al d if feren ce between measu rement po i nts when cu rrent l i s f lowin g

l r is th e di rect measur i ng current fl owi ng though th e re ference condu cto r/con du cto rs

du rin g resistance measuremen t

U r is the poten t ia l d if ference between measur in g poi n ts on a reference condu cto r

when curren t l r is f lowi ng

Θ is the temperatu re of a conn ector

Θmax is the maximum temperatu re recorded on a conn ector over th e to ta l peri od o f test

ΘR is the temperatu re of the reference condu cto r de te rmi ned i n the f i rst h eat cycle

Θre f is the temperatu re of the reference condu cto r at the moment of measu ri n g Θmax

lN is th e a. c. curren t necessary to main ta i n the reference con ducto r at i ts speci fi ed

tempe rature

t1 is the heat i ng t ime

t2 is th e t ime necessary fo r the conn ectors and the reference cond uctor to cool to a

val ue equa l to or be low 35 °C

l rms is the equi val en t r.m. s. short-ci rcu it cu rren t

la , lb, l j are the l en gth s of the con necto r assembly associated with th e measurement poi n ts

af ter j o in ti n g

lr is the l eng th o f th e re feren ce cond ucto r be tween measu rement po in ts

A is the nominal cross-secti on al area o f the condu cto r

α is the temperatu re coe ffi cie nt o f resistan ce at 20 °C

k is th e rat i o o f th e resi stance of a con necto r to tha t o f the res istan ce o f the

eq u ivalent le ngth of th e reference con du cto r.

NOTE – Where possib le the l et te r symbol s used are in accordance wi th IEC 27- 1 .
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5 General

5. 1 Cond ucto r

The fol l owin g in fo rmatio n shal l be recorded in th e test report :

— Con ductor mate ria l .

— Nom i na l cross-sectional area , leadi n g d imensi on s and shape . I t i s recommended
th at the actua l cond uctor area shou l d al so be g i ven .

— Type of con ductor, i . e. so l id o r stranded ; i n th e case of strand ed con du cto rs de tai l s
of con ductor con stru ctio ns shal l be gi ven , e .g . :

— compacted ;

— non -compacted;

— flexib l e;

— number o f wi res;

— d irecti on o f l ay;

— plat in g ;

— type of impreg nat i on , i f an y;

— approximate in di cat i on o f hardn ess, e. g . an nea led , ha l f-h ard, hard;

— type of i n su la t io n i n case o f in sul at i on -pi ercin g conn ectors.
⏐
⏐

5. 2 Conn ecto rs and tool i ng⏐

The fol l owin g in fo rmatio n shal l be recorded in th e test report :

— the assembly techn iq ue th at i s to be used;

— too l in g and necessary setti n g;

— preparati on o f contact surfaces;

— type , re fe ren ce number and an y oth er i den ti fi cat i on o f the connecto r.

5. 3 Rang e of acceptance

In g en eral, tests made on one type of conn ector/condu cto r combi na t io n appl y to that
arran gemen t onl y. However, to l im it th e number o f tests the fo l lowin g i s permi t ted :

— A con necto r wh ich covers a rang e of cross-secti ons sha l l be accepted, i f
sat isfacto ry resu l ts are obtai n ed on the smal le st an d larg est secti on s (see no te bel ow) .

— A conn ector wh ich can be used on rou nd cond uctors or sector-shaped cond uctors
th at are to be roun ded , is accepted for both types if sati sfacto ry resu l ts are ob tai ned on
an y on e type o f conductor.

— I f a connecto r i s a th roug h con necto r fo r two condu cto rs of d if fe ren t secti on al
areas, shapes, o r mater ia l s, and i f th e techn i qu e and th e con necto r barre ls u sed have
al ready been tested separate ly fo r each cross-secti on, n o addi ti ona l test i s necessary. I f
no t , then add it i on al tests shal l be made using the smal le r o f th e two cond ucto rs fo r the
con tro l.

NOTE – In case of connectors of wh ich one or both si des are desig ned for a range of cross-sect ions, and a
common clampi ng or cri mping arrangement serves for th e connect ion of the di ff erent cross-secti ons, th en a

mechan ical test on al l area combi nati ons i s carr ied out accordi ng to cl ause 7.
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6 Electrical tests

6. 1 In sta l l ati on

For each serie s of tests, six connecto rs sha l l be f i tted i n accordance with th e manu factu rer ’s

in stru ctio n s, on bare con ductor o r con du cto r th at has had th e in su l at i on removed before

assembly, to form a test l oop toge the r wi th the correspon d in g reference condu cto r.

Fo r strand ed cond ucto rs, po ten ti al between the strands at measu ri n g po i nts can cau se

errors i n measu rin g e l ectri cal res istan ce. We l ded equa l izers can be used to overcome th i s

probl em and to en sure un ifo rm cu rrent di str ibu ti on i n the reference cond ucto r.

We l ded equa l izers is the reference meth od to en su re re l i ab l e measurements (an nex A) .

NOTE – If the connector is in tended for use on a conductor of a paper-i nsul ated cabl e i t shoul d be tested on a⏐
conductor from such a cable .⏐

⏐

In the case o f in sul at i on -pi ercin g con necto rs, the i n su l at io n sha l l be retai n ed on th e

condu cto r u nd er the con necto r, an d fo r a d i stan ce of at l east 1 00 mm ou tside the con nector.

Th e test loop sha l l be in sta l le d i n a l ocati on where the air is calm. The ambi en t tempe ratu re

of the test lo cat i on shal l be be tween 1 5 °C and 30 °C.

To permit the sho rt-ci rcu it tests (cl ass A connecto rs on l y) to be made easil y, th e loop can

be made d isman t leab l e. I n thi s case , the techn o lo gy of th e secti on in g j oi n ts shall be such

th at they do no t in fl u en ce th e measu remen ts, part icu la rl y from the po i nt o f view of

tempe rature . Reti g hten i ng of bol ts o r screws of the con necto rs u nd er test is no t pe rmi tted.

6. 1 .1 Throug h conn ecto rs and termi na l l ug s

The test l oop is shown i n f ig ure 1 , wh ich in d icates the d imensi on s that sha l l be u sed.

Where termin al l u gs are to be tested, th e palms sha l l be bo lted to l i n king bars i n

accordan ce wi th th e man u factu rer’s i n stru cti ons. These l in ki n g bars sha ll , at th e poi nt o f

connecti on , be of th e same d imension s an d th i ckness as the pa lm, and also of th e same

mater i al .

I t may be necessary to ad ju st th e secti on of th e l i nkin g bar remote from the po in t o f

connecti on , to ach ieve the temperatu res specif i ed i n 6. 3. As an al te rna ti ve to l i n king bars,

test can be made on termin al l ug s wi th palm connected d irect to pa lm. I n case o f

di sag reemen t, th e method wi th l in kin g bars shall be u sed .

I f however it i s requ ested th at th e te rmina l lu g test i n cl ud es an eval ua ti on o f th e

pe rfo rmance o f the bo lted palm when connected to te rmina l pl an t, then l in ki n g bar end s

shal l be used of a mater i al , si ze and su rface coati ng agreed between the parti es.
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