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PREFACE

This Standard was prepared by the Standards Australia Committee EL-013, Measurement and
Protection Transformers to supersede AS 1675—1986 one year after publication. During this
period it is anticipated that regulatory authorities will approve current transformers to either
standard.

The objective of this Standard is to provide users and manufacturers of current transformers
with definitions of terms, safety requirements, methods of specifying performance and methods
of test.

This Standard is Part One of a series covering instrument transformers. The series consits ¢
the following Standards:

AS

60044 Instrument transformers

60044.1 Part 1: Current transformers (this Standard)
60044.2 Part2: Single-phase inductive voltage transformers

This Standard is an adoption with national modifications of IEC 600 '4-1:1996, Instrument
transformers, Part 1: Current Transformers (including Amendment 1: 2700).

Variations to IEC 60044-1:1996 are indicated at the appropriatc. 1*!2ces throughout this standard.
Strikethrough (example) identifies IEC text, tables and figares v-hich, for the purposes of this
Australian Standard, are deleted. Where text, tables or figurcs 2e added, each is set in its proper
place and identified by shading (example). Added fig res are not themselves shaded, but are
identified by a shaded border.

As this Standard is reproduced from an International Siandard, 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 standard” sx.ould read ‘this Australian Standard’.

(c) A full point should be substit.tea {or a comma when referring to a decimal marker.

The terms ‘normative’ and ‘i.formative’ are used to define the application of the annex to
which they apply. A normzuv_ annex is an integral part of a standard, whereas an informative
annex is only for inform#¢ioi..2nd guidance.

Attention is drawn tc u.» fcllowing differences between this Standard and AS 1675—1986.

(a) This Standard =< a new thermal class for windings in oil and hermetically sealed that
allows 65 7 tempcrature rise. See Table 2, Limits of temperature rise of the windings.

(b)  This «Staidard has highest voltages for equipment of 170 kV and 245 kV in place of
245 kV ‘n AS 1675—1986. See Table 3, Rated insulation levels for transformer primary
wiadings.

‘c) . Thit Standard introduces reduced levels of permissible partial discharges across the
complete range of system earthing types and voltages, with increases in prestress voltage
level (from the current 1.3 times the nominal voltage of the system U, level to the induced
voltage withstand test level) and in testing voltage level (from 1.1 U, to 1.3 U,). See
Clause 5.1.2.2, Partial discharges and Clause 8.2.2.2, Partial discharge test procedure.

(d) This Standard allows a maximum permissible voltage across secondary winding of up to
4.5 kV for all cores and up to 10 kV for PX class (the PL class of AS 1675—1986).
See Clause 5.1.5, Inter-turn insulation requirements.
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This Standard introduces requirements for minimum insulator creepage distance and
arcing/creepage ratio for various pollution levels. See Clause 5.1.6, Requirements for the
external insulation.

This Standard requires repeated dielectric testing to be performed at 80% of the initial
power frequency voltage (and not 75% as in AS 1675—1986). See Clause 6.2.

This Standard covers measurement of dielectric dissipation factor as a special test, and
not as a routine test as does AS 1675—1986. See Clause 6.3, Special tests.

This Standard tests radio interference voltage with a prestress voltage of 1.5 Um/V3, and a
limit of 300 pC or 2500 UV at 1.1 Um/V3. This test is also required for voltages 123 kV
and upwards (and not from 245kV as in AS 1675—1986). See Clause 7.5, Radic
interference voltage measurement.

This Standard includes requirements for measurement of partial discharges differont o
those in AS 1675—1986 (which calls up AS 2532 which has been withdraw.). lee
Clause 8.2.2, Partial discharge measurement.

This Standard introduces new special tests of chopped impulse on primary wixding and
mechanical testing of primary terminals. See Clause 9.1, Chopped uupulse test on
primary winding and Clause 5.2, Mechanical requirements.

Special Metering Classes are introduced in this Standard as classes 9.2’y and 0.5S for the
secondary current 5 A only, with a current range from 1-12u% (1.at can be extended to
150% and 200%). AS 1675—1986 has classes 0.1ME, 0.2ME «:d 0.5ME for secondary
currents 1 A and 5 A, but the current range is 2.5-125/150,200%. See Clause 11.2, Limits
of current error and phase displacement for measuring cu, “ent transformers.

This Standard allows a higher error margin for errors measured at 5-20% of rated current
than does AS 1675—1986, but better accuracy ran he achieved by selecting a different
class for such needs. See Clause 11.2, Limits of cu.»ent error and phase displacement for
measuring current transformers.

This Standard requires a maximum current of 120% for accuracy testing of metering CTs
instead of the 125% required in AS 1372 —1986. See Clause 11.2, Limits of current error
and phase displacement for measuri< current transformers.

This Standard allows protcctic» cliisses SP and 10P to have accuracies of 1% and 3%
respectively. See Clause 123, Limits of errors for protective current transformers.

Tests for accuracy are dona.zt 1.0 power factor in AS 1675—1986. This Standard requires
tests for accuracy to be done at 0.8 power factor or at 1.0 power factor with the results
converted to equivalenciesults at 0.8 power factor. See Clause 12.3, Limits of errors for
protective curr<.t treusformers.

AS 1675—198¢ covered class PS which is not covered in this Standard. However,
class PR~ “air gcps) of this Standard deals with requirements of this type.
See'Clavse 13, Additional requirements for class PR protective current transformers.

This Siandard includes a class PX which covers all requirements of class PL in
Al 1675—1986. See Clause 14, Additional requirements for class PX protective current
tra. sformers.

(his Standard does not have requirements for thermal stability testing.

This Standard has no requirements for variation of error margins during accuracy testing
of metering cores.


https://www.stdhive.com/standards/as-600441-2003-pdf/

CONTENTS
Page
Clauses
T G BNETAl o 1
(P S ToTo o 1= TP PSP 1
1.2 NOrmMative refereNCeS .. .o 2
2 D I I ONS Lo 3
2.1 General definitionSs .. ... 3
2.2 Additional definitions for measuring current transformers..................coocov 6
2.3 Additional definitions for protective current transformers.............................. 7
3 Normal and special service conditioNS ... 8
3.1 Normal service CONAitiONS ... ..o 8
3.1.1  Ambient air temperature ... L 8
312 ARIUAE L 8
3.1.3 Vibrations or earth tremors ... 8
3.1.4 Other service conditions for indoor current transformears. _......................... 8
3.1.5 Other service conditions for outdoor current transixrmers...................l 9
3.2 Special service conditions ...t 9
3.2.1  Ambient airtemperature ... 9
3.2.2  ARITUAE ..o 10
3.2.3 EarthqQUakes ... 10
3.3 System earthing.... ... 10
4 RaAMINGS oo 10
4.1 Standard values of rated primary currents ... 10
4.1.1  Single-ratio transformera. .. ... 10
4.1.2 Multi-ratio transformerc. . ... 10
4.2 Standard values of rated s:condary currents ..o 10
4.3 Rated continuous thermal Curent ... 10
4.4 Standard values of mated oUtpUL........ 10
4.5  Short-time CUIMEr L IutinNgS ..o e 11
4.5.1 Rated sho.*fime thermal current (Ign) . .oovooeiiii 11
4.5.2 Rewd dynramic current (Igyn) .....ooooomii 11
4.6 Limits of temrerature MSe ... i 11
D DBSIGN T U T IMEBNTS .o 12
5.1 1 sUIation reqUIremMeENntS ..o 12
5.1.%7 Rated insulation levels for primary windings...............c.ccooeiiiiiiini, 12
5.1.2 Other requirements for primary winding insulation...................................... 14
5.1.3 Between-section insulation requirements ..., 16
5.1.4 Insulation requirements for secondary windings...............ccoocoiiiin, 16
5.1.5 Inter-turn insulation requirements ... 16
5.1.6 Requirements for the external insulation............................... 16
5.1.7 Requirements for radio interference voltage (RIV)................. 17
5.2 Mechanical reqUIremMents .. ... 17
6 Classification Of testS .. ... 18
B.1 TP IS 18
B.2  ROULINE 1SS oo 19

B.3  SPpECIal tESt S . 19


https://www.stdhive.com/standards/as-600441-2003-pdf/

10

11

12

T P BB S S i 19
7.1 Short-time current tests . ... 19
7.2 Temperature-rise teSt .. ..o 20
7.3 Impulse tests on primary Winding ... 20
7.3 1 GONEIAl 20
7.3.2 Lightning impulse test . ... 21
7.3.3  Switching impulse test ... ..o 21
7.4 Wet test for outdoor type transformers..............coooiiiii 22
7.5 Radio interference voltage measurement..............ccoiiiiiiiiiiiiiii 22
ROULINE 1SS oo e 22
8.1 Verification of terminal markings................. 23
8.2 Power-frequency withstand tests on primary windings and partial discharge
M ASUN M BNt . e 23
8.2.1 Power-frequency test ... 23
8.2.2 Partial discharge measurement.................ooiiiiiiii 23
8.3 Power-frequency withstand tests between sections of primary and se ~ondary
windings and on secondary Windings ...........cooiiiiiiiiiiii 24
8.4 Inter-turn overvoltage test.............. 24
Special testS ..o 25
9.1 Chopped impulse test on primary Winding.............oooiiiii 25
9.2 Measurement of capacitance and dielectric dissipa.o factor................................ 25
9.3 Mechanical teStS ... ..o 26
MarKINGS o 27
10.1 Terminal markings — General rules ... 27
10.1.1 Method of marking ..................... T [ 27
10.1.2 Markings to be Used. ... ... 28
10.1.3 Indication of relative poIArives «i . ... 28
10.2 Rating plate markings .. ...t 28
Additional requirements for measur:ng current transformers ... 29
11.1 Accuracy class designation 1o measuring current transformers............................. 29
11.1.1 Standard acture CyY ClasSeS ..o 29
11.2 Limits of current zrrur and phase displacement for measuring current
BN S O MBS . 29
11.3 Extended cirrent ratings. ... 30
11.4 Type tesi. for accuracy of measuring current transformers....................ocoenn. 30
11.5 Routine test. for accuracy of measuring current transformers........................o.l. 31
11.6 Jnstoumuant security factor ... 31
11.7 Morkn.g of the rating plate of a measuring current transformer .............................. 31
Adcitional requirements for protective current transformers ... 31
12,7 Standard accuracy limit factors ... 31
1..2 ‘Accuracy classes for protective current transformer.................. 32
12.2.1 Accuracy class designation ... 32
12.2.2 Standard acCuracy ClasSes .........oooiiiiiii i 32
12.3 Limits of errors for protective current transformers.........................coL 32
12.4 Type and routine tests for current error and phase displacement of protective
CUMTENt tranSfOrMErS ... e 32
12.5 Type tests for COmMpPOSIte ErrOr . ... 33
12.6 Routine tests for COmMpPOSIte ErTOr ... ..o 33

12.7 Marking of the rating plate of a protective current transformer .............................. 34


https://www.stdhive.com/standards/as-600441-2003-pdf/

Vi

13 Additional requirements for class PR protective current transformers.............................. 37
13.1 Standard accuracy limit factors................ 37
13.2 Accuracy classes for class PR protective circuit transformers................................ 37

13.2.1 Accuracy class designation ... 37
13.2.2 Standard acCuracy ClasS ..........ccoooiiiiiii 37
13.3 Limits of error for class PR protective current transformers......................ccooeenn. 37
13.3.1 Current error, phase displacement and composite error............................. 37
13.3.2 Remanence factor (Ki) ..o 38
13.3.3 Secondary loop time constant (Ts) ......ooovviiniiii e 38
13.3.4 Secondary winding resistance (Ret) ... .. overiiirieiieiie e 38
13.4 Type and routine tests for current error and phase displacement of class PR
protective current transformers ... 0,08
13.4.1 Determination of remanence factor (K)........coooooiiiiiiiii 38
13.4.2 Determination of secondary loop time constant (Ts) ............c..c.o . 38
13.4.3 Determination of secondary winding resistance (R¢t) ....oovvvvvvveiiiiiiinii, 38
13.5 Marking of rating plate of class PR current transformers.................... ... 38
13.5.1 Principal marking ... 38
13.5.2 Special marking (when required):..............coooiii 38

14 Additional requirements for class PX protective current transfo.xere ... 39
14.1 Specification of performance for class PX protective current iransformers............. 39
14.2 Insulation requirements for class PX protective curi~r*transformers..................... 39

14.2.1 Insulation requirements for secondary wnding...............ccoiiiiiiinin . 39

1422 Inter-turn-insulationreguirements . ... . 39

14.3 Type tests for class PX protective current traxsfermers ..o, 39
14.3.1 Proof of low reactance type........ ... 39

14.4 Routine tests for class PX protective current transformers..................................... 40
14.4.1 Rated knee point e.m.f. (Er) ard maximum exciting current (le)................. 40

14.4.2 Secondary winding recisiania (RCt) ..o 40

T4.4.3 TUIMNS Fatio EITOr (€] . o, 40

14.4.4 Insulation teStS o 40

14.4.5 Inter-turn inSUlEtioN teStS . ..o 40

14.5 Marking of rating pic te Ui class PX current transformers.....................occol 40
T4.5.1 PrinCical i aring .o 40

14.5.2 SpPenial MarKiNg . ..o 40

Annex A (normative, Protective current transformers ... 41
Annex B (informative) Multiple chopped impulse test............. 45

Annex ZA (no.mative) Calibration of a CT at a 0.8 power factor lagging burden ................... 46


https://www.stdhive.com/standards/as-600441-2003-pdf/

STANDARDS AUSTRALIA

Australian Standard

Instrument transformers
Part 1: Current transformers (IEC 60044-1:1996, MOD)

Any table, figure or text of the international standard that is struck through is not part of this
standard. Any Australian/New Zealand table, figure or text that is added is part of this
standard and is identified by shading.

1 General

1.1 Scope

This part of IEC 44 applies to newly manufactured current transformers for u=e with electrical
measuring instruments and electrical protective devices at frequencies frori. 15 F z to 100 Hz.

Although the requirements relate basically to transformers with scoarete windings, they are
also applicable, where appropriate, to autotransformers.

Clause 11 covers the requirements and tests, in addition tz-thcse in clauses 3 to 10, that are
necessary for current transformers for use with electrical rreasuring instruments.

Clause 12 covers the requirements and tests, in asditicn to those in clauses 3 to 10, that are
necessary for current transformers for use with e'ectrical protective relays, and in particular
for forms of protection in which the prime requiremcnt is the maintenance of accuracy up to
several times the rated current.

For certain protective systems, where ti.2 =urrent transformer characteristics are dependant
on the overall design of the protacti' e .ccuipment (for example high-speed balanced systems
and earth-fault protection in resonant ~=thed networks), additional requirements are given in
clause 13 for class PR transformors ond in clause 14 for class PX transformers.

Clause 13 covers the requ remants and tests in addition to those in clauses 3 to 10 that are
necessary for current toansiciiners for use with electrical protective relays, and in particular
for forms of protecticin v:hich the prime requirement is the absence of remanent flux.

Clause 14 covers the .=2quirements and tests in addition to those in clauses 3 to 10 that are
necessaryv for cu.ent transformers for use with electrical protective relays, and in particular
for forms «»f protection for which knowledge of the transformer’'s secondary excitation
characteristic, secondary winding resistance, secondary burden resistance and turns ratio is
sufficier.t to assess its performance in relation to the protective relay system with which it is to
be used

Cuiznt transformers intended for both measurement and protection shall comply with all the
ciauses of this standard.
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