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PREFACE

This Standard was prepared by the Standards Australia Committee EL-006, Industrial
Switchgear and Controlgear to supersede AS/NZS 3947.6.2:2001.

The objective of this Standard, in addition to that stated in Clause 1, is to bring Australian
requirements into line with Edition 2.0 (2002-10) of IEC 60947-6-2.

This Standard is Part 6.2 of a series which, when complete, will consist of the following:

AS 60947 Low-voltage switchgear and controlgear

AS 60947.1%* Part 1: General rules

AS 60947.2% Part 2: Circuit-breakers

AS 60947.3 Part 3: Switches, disconnectors, switch-disconnectors and. fus -

combination units

AS 60947.3 Part 3: Switches, disconnectors, switch-disconnector: and fuse-

Suppl combination units, Supplement 1: Fuse-switch-
disconnectors and switch-disconnectors fo. use with low-
voltage aerial bundled cables

AS 60947.4.1%* Part 4.1:  Contactors and motor-start. 's— Zlectromechanical
contactors and motor-starters

AS 60947.4.2% Part 4.2:  Contactors and motor-starters — A C. semiconductor motor
controllers and starters

AS 60947.4.3 Part 4.3: Contactors and moior-ct2iters—A.C.  semiconductor
controllers and contacuars Jor non-motor loads

AS 60947.5.1% Part 5.1:  Control circuit devices and switching elements—Electro-
mechanical control ciicuit devices

AS 60947.5.2% Part 5.2:  Control circuit devices and switching elements—Proximity
switches

AS 60947.5.3 Part 5.3:  Controi. ciccuit  devices and  switching  elements—

KRequirements for proximity devices with defined
L ehcviour under fault conditions

AS 60947.5.4% Part 5.4: “~Cuntrol circuit devices and switching elements—Methods
of assessing the performance of low-energy contacts—
Special tests

AS 60947.5.5 Tat 5.5: Control circuit devices and switching elements—Electrical
emergency stop devices with mechanical latching function

AS 60947.5.6 Pai:5.6: Control circuit devices and switching elements—D.C.
interface for proximity sensors and switching amplifiers
(NAMUR)

AS 609-7.5.7*% Part 5.7:  Control circuit devices and switching elements—
Requirements for proximity devices with analogue output

.S 60947.6.1 Part 6.1:  Multiple  function  equipment—Automatic  transfer
switching equipment

AN 60947.6.2% Part 6.2:  Multiple function equipment—Control and protective

switching devices (or equipment) (CPS) (this Standard)

AS 60947.7.1%* Part 7.1:  Ancillary equipment—Terminal blocks for copper
conductors

AS 60947.7.2% Part 7.2:  Ancillary equipment—Protective conductor terminal
blocks for copper conductors
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AS 60947.7.3% Part 7.3:  Ancillary equipment—Safety requirements for terminal
blocks for the reception of cartridge fuse-links

AS 60947.8%* Part 8: Control units for built-in thermal protection for rotating
machines

It is the intention of the Committee to align the numbering of this series of Standards with that
of the corresponding IEC 60947 series of Standards.

Standards from the list above that are marked with an asterisk (*) are, at the time of publication
of this document, available as a part of the AS 60947 series of Standards.

Standards that are not so marked remain as AS(/NZS) 3947 series Standards. Following the next
amendment or revision of the corresponding IEC Standard, each of these Standards remaining in
the AS(/NZS) 3947 series will be revised and renumbered as a part of the AS 60947 series.

This Standard is identical with and has been reproduced from Edition 2.0 (2002-10) o. IEC
60947-6-2:2002, Low-voltage switchgear and controlgear — Part 6-2: Multiple function
equipment—Control and protective switching devices (or equipment) (CPS).

The provisions of the general rules dealt with in AS 60947.1 (hereinafter referred to as Part 1)
are applicable to this Standard, where specifically called for. Clauses and-sut:lauses, tables,
figures and appendices of the general rules thus applicable are identified by refer *nce to Part 1,
for example, 1.2.3 of Part 1, Table 4 of Part 1, or Annex A of Part 1. Wi ere reference is made
to other parts of the AS 60947 (AS/NZS 3947) series, they too aru ‘reterred to as the relevant
part, after the initial reference. AS/NZS 3947.6.1 is, therefore, referrec “c as Part 6.1.

This Standard differs from AS/NZS 3947.6.2:2001 in the follo viae areas:

(a) The numbering of tables has been brought into line with AS 60947.1.

(b) Heat resistance requirements clarified for matei ‘als.

(c) Additional safety requirements for CPS suitakic fo. isolation have been clarified.
(d) EMC immunity requirements have been expandey.

(e) Tests of dielectric properties have been clarified.

(f) EMC test requirements have been revisc: .

(g) Test sequence 1 has been expande.

(h) Dielectric withstand requiremonts nave been revised.

(i)  Figures 2 to 25 replace ti.> furmer figures 2 to 8.

(j)  The condition and op ‘rution of the CPS following the electrical durability test of Annex A
have been clarified

(k) Annex B has heen deieted.

As this Standard is rep-oduced from an International Standard, the following applies:

(i) Its wumber coes not appear on each page of text and its identity is shown only on the
cover «nd .itle page.

(i1) . In the source text ‘this standard’ should read ‘this Australian Standard’.

(i) A full point should be substituted for a comma when referring to a decimal marker.

The“terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the annex to which they apply. A ‘normative’ annex is an integral part of a
Standard, whereas an ‘informative’ annex is only for information and guidance.


https://www.stdhive.com/standards/as-6094762-2004-pdf/

CONTENTS

Page

SCOPE ANd O CE ... 1
NOIrmMative refereNCES ... 1
D I ON S .. s 3
3.1 Control and protective switching device (or equipment) (CPS) ...............cooiiiiinnn. 3
3.2 CPS suitable for isolation. ... 3
3.3 CPS for motor control and protection ... \
3.3.1  Direct-on-line CPS ... . .4

3.3.2 Reversing CP S ... 4

3.3.3  Two-direction CPS ... . 4

3.4 OPENING HIME L 4
3.5 Phase loss sensitive relay or release (for motor protection) ........0..... .. 4
ClasSifiCatioN ... 4
CharaCteriStiCS .. oot e 4
5.1 Summary of characteristics ... 4
52 Type of CPS ... e U 5
521 Number of poles.. ... 5

5.2.2 Kind of current (@.C. Or d.C.) ...t 5

5.2.3 Method of operation ... 5

5.2.4 Method of CONtrol .. ..o 5

5.2.5 Method of resetting after overload.....................cooiii 5

5.2.6 Method of rearming after stort-Circuit.................... 5

5.3 Rated and limiting values of th= rhan. circuit ... 5
5.3.1  Rated VO ageS ... 5

5.3.2  CUMENtS @nd POV BrS i e 5

5.3.3 Rated freQUENCY ... 5

5.3.4 Rated dUbics ... 6

5.3.5 Normallocd 21d overload characteristics.............ocooiiiiiii 6

5.3.6  Short cinzuit characteristics ... 6

5.4  Utilization mate JOries. . .o 6
5.4.1_ Stancard utilization categories ..........coooiiiiiii 6

5.4.2 ‘ssignment of utilization categories based on the results of tests ............... 7

5..2.3  Application of utilization categories for motor control duty ........................... 8

5.5 CONIrOl CirCUILS ... e 8
5.8 AUXIIAIY CIrCUITS ..o e 8
5.7 REIAYS OF TEIEASES .. . i 8
571 Types of relays Or releases ..ottt 8

5.7.2 Characteristic ValUes...........ooiiiiii i 9

5.7.3 Designation and current setting of overload relays or releases.................... 9

5.7.4 Time current characteristics of over current relays or releases.................... 9

5.7.5 Influence of ambient air temperature ... 10

5.8 SWItChing OVervoltages .. ... 10


https://www.stdhive.com/standards/as-6094762-2004-pdf/

Page

Product INfOrmMation .. .. ..o 10
6.1 Nature of information ... 10
B.1.1  1dentification .. ... 10

B.1.2 CharacteristiCs .. ..o 10

8.2 MAIKING e 11
6.3 Instructions for installation, operation and maintenance ......................... 11
Normal service, mounting and transport conditions ... 11
Constructional and performance requirements ... 12
8.1  Constructional requIremMeNnts ... ... .12
8. 1.1 Materials . ..o 2

8.1.2 Current-carrying parts and their connections.................ccoccooivi i 12

8.1.3 Clearances and creepage distances.............ccooeeviiniiniinni i 12

8.4  ACTUATOr .. 12

8.1.5 Indication of the contact position........................ 12

8.1.6 Additional safety requirements for CPS's suitable for isolatioi ............... 12

8.1.7  Terminals . ... 12

8.1.8 Additional requirements for CPS's provided with ¢. reutraipole................. 13

8.1.9 Provisions for protective earthing ..................coo 13
8.1.10 ENnclosures for CPS'S ... .o 13

8.2 Performance reqQUIr€mMENTS ... .. ... e e 13
8.2.1  Operating CoNditioNS .......ooiiiiii e 13

8.2.2 Temperaturerise...............ccooeeeiii il R 16

8.2.3  DielecCtric properties ... 19

8.2.4 Performance under no load, normc!'oad and overload conditions............. 19

8.2.5 Ability to make, carry and hreak short-circuit currents ............................... 24

8.2.6 Switching overvoltages . v 24

8.3 Electromagnetic compatibility (M) 25
B.3.1  GENEral. ..l 25

8.3.2 IMMUNIY Lo 25

8.3.3 Emission....... . P 25
=TS £ T PP 26
0.1 KN Of 18 S, 26
0.1 GBI 26

0.1, 2 Ty P St 26
9.1, ROUtINE teSES .. 26

Q1.4 SampPliNg teSES ... 26

9.1.0  SpeCial teStS .. o 26

@ 2 Compliance with constructional requirements....................o.oooii 26
1.3  Compliance with performance requirements..................ocooiiiiiii i 26
0.3.1 TSt SEAUENCES ..o 27

9.3.2 General test CoNditioNS ..o 27

9.3.3 Performance under no load, normal load and overload conditions.............. 27

9.3.4 Performance under short-circuit conditions...............ccocooii 30

9.3.5  EMOC S S oo 32


https://www.stdhive.com/standards/as-6094762-2004-pdf/

Vi

Page
0.4 eSSt SEQUENCES oo 42
9.4.1 Test Sequence |I: Temperature-rise, operating limits,
dieleCtriC ProPerties. ... 44
9.4.2 Test Sequence Il: Performance under normal load
and overload conditioNS ... ... 46
9.4.3 Test sequence lll: Operational performance before and after
operating sequences at I;and "r" currenttest ...l 47
9.4.4 Test Sequence IV: Operational performance before and after
operating SeqUENCES At fog .. oo 48
9.4.5 Test Sequence V: Additional breaking capacity ................ccoocooviiiiiinnnn. 49
9.4.6 Test Sequence VI: Additional test sequence for four-pole CPS's ........c.... 49
9.4.7 Test Sequence VII: Additional test sequence for CPS's intended
for use in an individual enclosure ... 50
9.4.8 Testsequence VIII: EMC......... i 50
9.5  ROULINE 1eSES. .o 50
9.5.1  GENETAL...cooii i 50
9.5.2 Operation and operating limits ..............cooooiiiiiii 50
9.5.3 Dielectrictests ..o D O M 51
9.6 Sampling plans and test procedure .............coooiiiiiiiii e 51
Annex A (normative) Special tests. ... 78
Annex B Vacant ... 81
Annex C (normative) Marking and identification of C2S (arminals....................co, 82
Annex D (informative) Items subject to agreemen. betw2en manufacturer and user............ 86
Figure 1 — Multiple of current setting limits fcr ambient air temperature time-delay
overload relays or releases (see 8.2.1.5.1 51
Figure 2a — Elevation .. ... i 52
Figure 2b — Sections A-A and B-B...... 53
Figure 2 — EUT mounted in metall.= er.closure — Two-phase poles in series configuration ......... 53
Figure 3a — Elevation .. ... 54
Figure 3b — Sections A-£ an d FoB . 55
Figure 3 — EUT mour..c ir. metallic enclosure — Three-phase poles in series configuration....... 55
Figure 4a — Elevation . 56
Figure 4b — Sccuans A-A and B-B ... 57
Figure 4 — “U7 mounted in metallic enclosure — Three-phase configuration......................... 57
Figure { — Test circuit for emission tests, immunity to harmonics, current dips,
elactinstatic discharges and radiated electromagnetic fields —
Twe ohas? poles in series configuration ... ... 58
Figure 6 — Test circuit for emission tests, immunity to harmonics, current dips,
e'actrostatic discharges and radiated electromagnetic fields —
Three-phase poles in series configuration ... 59
Figure 7 — Test circuit for emission tests, immunity to harmonics, current dips,
electrostatic discharges and radiated electromagnetic fields —
Three-phase CoNfigUration ... .. ... 60
Figure 8 — Test set-up for the verification of immunity to electrostatic discharges................. 61

Figure 9 — Test set-up for immunity to radiated electromagnetic fields............................. 62


https://www.stdhive.com/standards/as-6094762-2004-pdf/

Vii

Page
Figure 10 — Test set-up for conducted disturbances induced by radio-frequency fields
(common mode) — Two-phase poles in series configuration..................cooooviiiiiiiii . 63
Figure 11 — Test set-up for conducted disturbances induced by radio-frequency fields
(common mode) — Three-phase poles in series configuration ..................coooiiiiiiiin . 64
Figure 12 — Test set-up for conducted disturbances induced by radio-frequency fields
(common mode) — Three-phase configuration.................... 65
Figure 13 — Circuit for electrical fast transients/bursts (EFT/B) immunity test —
Two-phase poles in series Configuration .............cooiiiiiiii e 66
Figure 14 — Circuit for electrical fast transients/bursts (EFT/B) immunity test —
Three-phase poles in series configuration ..o 67
Figure 15 — Circuit for electrical fast transients/bursts (EFT/B) immunity test —
Three-phase configuration ... .. ... e 65
Figure 16 — Test set-up for electrical fast transients/bursts (EFT/B) immunity test® ... ... ... 69
Figure 17 — Test circuit for the verification of the influence of surges in the main circ.it
(line-to-earth) — Two-phase poles configuration...............ccooiiiiiiiiiii 70
Figure 18 — Test circuit for the verification of the influence of current surges
in the main circuit — Two-phase poles configuration.......................... 0 71
Figure 19 — Test circuit for the verification of the influence of surges
in the main circuit (line-to-earth) — Three-phase poles in series configitrzdon....................... 72
Figure 20 — Test circuit for the verification of the influence oi <u rent surges
in the main circuit — Three-phase poles in series configuration.. ..., 73
Figure 21 — Test circuit for the verification of the influence »f surges
in the main circuit (line to earth) — Three-phase configuration..................coooiii 74
Figure 22 — Test circuit for the verification of the iriiuenc= of current surges
in the main circuit — Three-phase configuration ...... D 75
Figure 23 — Representation of test current produced by back-to-back thyristors ................... 76
Figure 24 — Test current for the verificatioi» ~t the influence of the current dips
AN INEITUPTIONS L 77
Figure 25 — Radiated emission t€st S UL ..o 77
Table 1 — Utilization Categerias ..o 7
Table 2 — Limits of operction of inverse time-delay overload relays or releases
When energized 0N ai P 0le s L 15
Table 3 — Trip classe. . inverse time-delay overload relays or releases
for utilization c.tegories AC-42, AC-43, AC-44, DC-43, DC-45 .. ..ot 15
Table 4 — Limi= ot operation of three-pole inverse time-delay overload relays
or releases when energized on tWo Poles ONIY ... ... 16
Table 5 - Temperature rise limits of terminals ... 17
TAab.» 6 — Temperature-rise limits of accessible parts ... 17
Taule 7 — Temperature-rise limits for insulated coils inair............................. 18
Table 8 — Intermittent duty testcycle data ... 18
Table 9 — Rated making and breaking capacities — Making and breaking conditions
corresponding to the utilization categories. ... 20
Table 10 — Relationship between current broken /. and OFF time for the verification
of rated making and breaking capacities. ..ot 21
Table 11 — Conventional operational performance after making/breaking capacity tests ....... 22

Table 12 — Operational performance before and after short-circuit tests at I;and /g ........... 23


https://www.stdhive.com/standards/as-6094762-2004-pdf/

viii

Page
Table 13 — Prospective conventional test current /o, and "r" current (/) as a function
of the maximum /g for a given CONStrUCTION ... ..., 24
Table 14 — Acceptance criteria when EM disturbances are present.....................ocol, 25
Table 15 — Test parameters for current dips and interruptions ................coocoi, 41

Table 16 — TeSt SEQUENCES ..ot e 43


https://www.stdhive.com/standards/as-6094762-2004-pdf/

STANDARDS AUSTRALIA

Australian Standard

Low-voltage switchgear and controlgear
Part 6.2: Multiple function equipment—Control and protective switching
devices (or equipment) (CPS)

1 Scope and object

This part of IEC-60947 AS/NZS 60947 applies to control and protective switching devices (or
equipment) (CPS), the main contacts of which are intended to be connected to circuits of
rated voltage not exceeding 1 000 V a.c. or 1 500 V d.c.

CPSs are intended to provide both protective and control functions for circuits and are
operated otherwise than by hand. They may also fulfill additional functions, such as isolation.

The object of this part is to state:

- the characteristics of CPS's;

- the conditions with which CPS's shall comply with reference to their operation and
behaviour, their dielectric properties, the degree of protection provided by their
enclosure where applicable;

- the tests intended to verify that these conditions have been met, and the methods to be
adopted for these tests;

- the information to be marked on or given with the CPS's.
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.

References to international standards that are struck through in this clause are replaced by
references to Australian or Australian/New Zealand Standards that are listed immediately
thereafter and identified by shading. Any Australian or Australian/New Zealand Standard that
is identical to the International Standard it replaces is identified as such.

AS 1359.101, Rotating electrical machines—General requirements—Rating and performance
(identical to IEC 60034-1:1996)

IEC 60085:1984, Thermal evaluation and classification of electrical insulation

IEC 60410:1973, Sampling plans and procedures for inspection by attributes

AS/NZS 60695.2.10; Fire hazard testing, Part 2.10: Glowing/hot wire based test methods—
Glow-wire apparatus and common test procedure

www.standards.com.au © Standards Australia



