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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSTRUMENT TRANSFORMERS -

Part 5: Capacitor voltage transformers

FOREWORD

A PAS is a technical specification not fulfilling the requirements for a standard, but made
available to the public.

IEC-PAS 60044-5 has been processed by IEC technical committeg
formers.

nent trans-

The text of this PAS is based on the This PAS wag’approved
following document: publication by the
committee conCern

the foQwin

Draft PAS /W}}i ng\

38/279/PAS - ( (738/28 RVD

1) The IEC (International Electpote ica i a worldwide organization for standardization comprising
aII natlonal electrotechmc i National Qopfmittees). The object of the IEC is to promote

governmental and non-governmental organizations liaising
The IEC collaborates closely with the International

2) The formal decisi 8 of Ahe IEC on technical matters express, as nearly as possible, an
international pini e relevant subjects since each technical committee has representation
from all inte i i

3) e form of recommendations for international use and are published in the

pecifications, technical reports or guides and they are accepted by the National

4) In order to promote international unification, IEC National Committees undertake to apply IEC International
Standards transpa y to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

This PAS shall remain valid for an initial maximum period of 3 years starting from 2002-08.
The validity may be extended for a single 3-year period, following which it shall be revised to
become another type of normative document, or shall be withdrawn.
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INSTRUMENT TRANSFORMERS -
Part 5: Capacitor voltage transformers

1 Scope

This PAS which is a part of International Standard IEC 60044 applies to new single-phase
capacitor voltage transformers connected between line and ground for system voltages Um >
72,5 kV at power frequencies from 15 Hz to 100 Hz. They are intended to supply a low
voltage for measurement, control and protective functions.

The capacitor voltage transformer can be equipped with or witho ier-frequency
accessories for power line carrier-frequency (PLC) application at cafhi
30 kHz to 500 kHz.

The future standard that should supersede the present PAS3
regarding capacitor voltage transformers.

Three standards formed the basis for this IEC-PAS 60044

— |EC 60044-2; concerning inductive voltage transform

revisions of, any
this docume

ative\document referred to applies. Members of ISO and IEC maintain
\v alid\nternational Standards.

IEC 60028:192 terhational standard of resistance for copper
IEC 60038:1983, IEC standard voltages

IEC 60044-2:1997, Instrument transformers — Part 2: Inductive voltage transformers

IEC 60050-321:1986, International Electrotechnical Vocabulary — Chapter 321: Instrument
transformers

IEC 60050-436:1990, International Electrotechnical Vocabulary — Chapter 436: Power
capacitors

IEC 60050-601:1985, International Electrotechnical Vocabulary — Chapter 601: Generation,
transmission and distribution of electricity — General
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IEC 60050-604:1987, International Electrotechnical Vocabulary — Chapter 604: Generation,
transmission and distribution of electricity — Operation

IEC 60060-1:1989, High-voltage test techniques — Part 1: General definitions and test
requirements

IEC 60071-1:1993, Insulation co-ordination — Part 1: Definitions, principles and rules
IEC 60085:1984, Thermal evaluation and classification of electrical insulation

IEC 60233:1974, Tests on hollow insulators for use in electrical equipment

IEC 60270:1981, Partial discharge measurements

IEC 60358:1990, Coupling capacitors and capacitor dividers

IEC 60481:1974, Coupling devices for power line carrier systems

3.1 General definitiof

3.1.1 capacitor{\:ga e
a voltage transformfencs
designed and inters e/ 'secondary voltage of the electromagnetic unit is
substantially progortjonal tq tP ary voltage, and differs in phase from it by an angle

3.1.3 standard referfence range of frequency
the range of frequency for which the rated accuracy is applicable.

3.1.4 rated primary voltage (Upgr)

the r.m.s. value of the primary voltage which appears in the designation of the capacitor
voltage transformer and on which its performance is based. [IEV 321-01-12 modified]

3.1.5 rated secondary voltage (Usgr)

the r.m.s. value of the secondary voltage which appears in the designation of the capacitor
voltage transformer and on which its performance is based. [IEV 321-01-16 modified]
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3.1.6 secondary winding

the winding which supplies the voltage circuits of measuring instruments, meters, relays or
similar apparatus.

3.1.7 secondary circuit

the external circuit supplied by the secondary winding of a transformer.

3.1.8 actual transformation ratio

the ratio of the actual primary voltage to the actual secondary voltage. [IEV 321-01-18
modified]

3.1.9 rated transformation ratio (Kg)

the ratio of the rated primary voltage to the rated secondary voltage. [IEV 321-01-20
modified]

3.1.10 voltage error (ratio error) for steady state conditions (g,)

ratio Kg. [IEV 321-01-22 modified]

NOTE This definition is only related to components at rated frequen
and does not take into account direct voltage components and residual

Voltage error &y =

where:

the difference in Tas

= (9g - Pp)

NOTE This definitteq is stxictly correct for sinusoidal voltages only.

3.1.12 accuracy class

designation assigned to a capacitor voltage transformer, the errors of which remain within
specified limits under prescribed conditions of use.

3.1.13 burden

admittance of the secondary circuit expressed in siemens and with an indication of the power
factor (lagging or leading).

NOTE The burden is usually expressed as the apparent power in volt-amperes, absorbed at a specified power
factor and at the rated secondary voltage.

3.1.14 rated burden
value of the burden on which the accuracy requirements of this document are based.
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3.1.15 output

a) rated output

the value of the apparent power (in volt-amperes at a specified power factor), which the
capacitor voltage transformer is intended to supply to the secondary circuit at the rated
secondary voltage and with rated burden connected to it. [IEV 321-01-27 modified]

b) thermal limiting output

the value of the apparent power in volt-amperes referred to rated voltage which can be taken
from a secondary winding, at rated primary voltage applied, without exceeding the limits of
temperature rise of 6.5.

NOTE 1 In this condition the limits of error may be exceeded.

NOTE 2 In the case of more than one secondary winding, the thermal limiting output is to be given separately for
each winding.

NOTE 3 The simultaneous use of more than one secondary winding is not permitted unless there is an agreement
between the manufacturer and purchaser.

3.1.16 highest voltage for equipment (U,,)

the highest r.m.s. value of phase-to-phase voltage for which the e
may be used in respect of its insulation.

3.1.17 rated insulation level

at a given location™efa three-phase system, and for a given system configuration, the ratio of
the highest r.m.s. phase-to-earth power frequency voltage on a healthy phase during a fault
to earth affecting one or more phases at any point on the system to the r.m.s. phase-to-earth
power frequency voltage which would be obtained at the given location in the absence of any
such fault. [IEV 604-03-06]

3.1.23 earthed neutral system

system in which the neutral is connected to earth either solidly or through a resistance or
reactance of sufficiently low value to reduce transient oscillations and to give a current
sufficient for selective earth fault protection.

a) A three-phase system with effectively earthed neutral at a given location is a system
characterized by an earth fault factor at this point which does not exceed 1,4.
NOTE This condition is obtained approximately when, for all system configurations, the ratio of zero-sequence

reactance to the positive-sequence reactance is less than 3 and the ratio of zero-sequence resistance to positive-
sequence reactance is less than one.
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b) A three-phase system with non-effectively earthed neutral at a given location is a system
characterized by an earth fault factor at this point that may exceed 1,4.

3.1.24 exposed installation

an installation in which the apparatus is subject to overvoltages of atmospheric origin.

NOTE Such installations are usually connected to overhead transmission lines either directly or through a short
length of cable.

3.1.25 non-exposed installation
an installation in which the apparatus is not subject to overvoltages of atmospheric origin.

NOTE Such installations are usually connected to underground cable networks.

3.1.26 measuring capacitor voltage transformer

a capacitor voltage transformer intended to supply indicating instruments, integrating meters
and similar apparatus.

3.1.27 protective capacitor voltage transformer
a capacitor voltage transformer intended to provide a supply to ele

3.1.28 residual voltage winding

the winding of a single-phase capacitor voltage transforme
phase transformers, for connection in broken delta fo
voltage under earth-fault conditions.

3.1.29 rated voltage factor (Fy)

the multiplying factor to be applied
maximum voltage at which a transforme
a specified time and with the relevant acex

the range of temperature
voltage transformer hap

3.1.31 high vol e te
terminal intende 3

waveform at the high-voltage terminal under transient conditions.

3.1.34 mechanical stress

the stresses on different parts of the capacitor voltage transformer as a function of four main
forces:

— forces on the terminals due to the line connections,

— forces due to the wind on the cross-section of the capacitor voltage transformer with and
without line trap mounted on the top of the coupling capacitor,

— seismic forces and

— electro dynamic forces due to short circuit current.

3.1.35 voltage-connected CVT
the CVT is voltage-connected when there is only one connection to the high voltage line.

NOTE Under normal conditions the top connection carries only the current of the capacitor voltage transformer.
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3.1.36 current-connected CVT

the CVT is current-connected when there are two connections to the high voltage line.

NOTE The terminals and the top connection are designed to carry under normal conditions the line current.

3.1.37 line trap-connected CVT

the CVT is line trap-connected when it supports a line trap on its top. In this case, the two
connections to the line trap carry the HV line current and one connection from the line trap to
the CVT carries the CVT current.

NOTE The pedestal mounting line traps in two phases are generating additional forces during a short circuit in
more than one phase.

3.2 Capacitor voltage divider definitions

3.2.1 capacitor voltage divider
a capacitor stack forming an alternating voltage divider. [IEV 436-02-10]

3.2.2 capacitor element

3.2.3 capacitor unit

an assembly of one or more capacitor elements in the sa
out. [IEV 436-01-04]

flanges which serve as terminals.

3.2.4 capacitor stack

3.2.6 rated cap<j}
the capacitance vallg

3.2.7 coupling.capacitor

a capacitor used forthe transmission of signals in a power system. [IEV 436-02-11]

3.2.8 high voltage capacitor (of a capacitor divider) (C1)

the capacitor connected between the line terminal and the intermediate voltage terminal of a
capacitor divider. [IEV 436-02-12 modified]

3.2.9 intermediate voltage capacitor (of a capacitor divider) (C>)

the capacitor connected between the intermediate voltage and the low voltage terminals of a
capacitor divider. [IEV 436-02-13]

3.2.10 intermediate voltage terminal of a capacitor divider

a terminal intended for connection to an intermediate circuit, such as the electromagnetic unit
of a capacitor voltage transformer. [IEV 436-03-03]
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3.2.11 low voltage terminal of a capacitor divider

a terminal (N) intended for connection to earth either directly or via a drain coil of negligible
value of impedance, at rated frequency, for power line carrier (PLC) application. [IEV
436-03-04 modified]

3.2.12 capacitance tolerance

the permissible difference between the actual capacitance and the rated capacitance under
specified conditions. [IEV 436-04-01]

3.2.13 equivalent series resistance of a capacitor

virtual resistance which, if connected in series with an ideal capacitor of capacitance value
equal to that of the capacitor in question, would have a power loss equal to the active power
dissipated in that capacitor under specified operating conditions at a given high frequency.

3.2.14 high frequency capacitance
the effective capacitance at a given frequency resulting from the jojg g the intrinsic
capacitance and the self-inductance of a capacitor. [IEV 436-04-03]
3.2.15 intermediate voltage of a capacitor divider (Uc¢)

the voltage between the intermediate voltage terminal of Ak ACi divider’and the low
voltage terminal, when the primary voltage is applied ¢
terminals or high voltage terminal and earth terminal.

3.2.16 rated voltage ratio of a capacitor divide CR

the ratio of the voltage applied to {he_capasitor ivier@ the>open-circuit intermediate
voltage. [IEV 436-04-05]

NOTE 1 This ratio corresponds to the sum of the capaci g of the—tigh voltage and intermediate voltage
capacitors divided by the capacitance of the high voltage capacitor: {Gq + C2) / C1 = Kcr-

d capacitor

the reactive power P,: tand = P,/P,.

AC
AT 1
o - ol [¢
c
Copoc LK
AC represents thé observed change in capacitance over the temperature interval AT

Coo.c represents the capacitance measured at 20 °C.

NOTE The term AC/AT according to this definition is usable only if the capacitance is an approximate linear
function of the temperature in the range under consideration. If not, the temperature dependency of the
capacitance should be shown in a graph or a table.

3.2.20 stray capacitance of the low voltage terminal
the stray capacitance between the low voltage terminal and the earth terminal.

3.2.21 stray conductance of the low voltage terminal
the stray conductance between the low voltage terminal and the earth terminal.

3.2.22 dielectric of a capacitor
the insulating material between the electrodes.
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