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273 INTERNATIONAL ELECTROTECHNICAL COMMISSION

274

275

276 INSTRUMENT TRANSFORMERS -

277

278

279 Part 3: Additional requirements of inductive voltage transformers

280

281 FOREWORD

282 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
283 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
284 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
285 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
286 Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). Their
287 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
288 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
289 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
290 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
291 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
292 consensus of opinion on the relevant subjects since each technical committee has representation from all
293 interested IEC National Committees.

294 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
295 Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
296 Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
297 misinterpretation by any end user.

298 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
299 transparently to the maximum extent possible in their national and regional publications. Any divergence between
300 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
301 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
302 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
303 services carried out by independent certification bodies.

304 6) All users should ensure that they have the latest edition of this publication.

305 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and

306 members of its technical committees and IEC National Committees for any personal injury, property damage or
307 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
308 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
309 Publications.

310 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
311 indispensable for the correct application of this publication.

312 9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
313 rights. IEC shall not be held responsible for identifying any or all such patent rights.

314 EC 61869-3 has been prepared by IEC technical committee 38: Instrument transformers. It is
315 an International Standard.

316 This second edition cancels and replaces the first edition published in 2011. This edition
317 constitutes a technical revision.

318 The text of this International Standard is based on the following documents:

Draft Report on voting
38/XX/FDIS 38/XX/RVD

319
320 Full information on the voting for its approval can be found in the report on voting indicated in
321 the above table.

322 The language used for the development of this International Standard is English. Documents
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323  This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
324 accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
325 at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
326  described in greater detail at www.iec.ch/publications.

327 This standard is Part 3 of IEC 61869, published under the general title Instrument transformers.

328 This part 3 is to be read in conjunction with, and is based on, IEC 61869-1, General
329 Requirements - second edition (2023) - however the reader is encouraged to use its most recent
330  edition.

331 This Part 3 follows the structure of IEC 61869-1:2023 and supplements or modifies its
332 corresponding clauses.

333  For additional clauses, subclauses, figures, tables, annexes or note, the following numbering
334 system is used:

335 — clauses, subclauses, tables and figures and notes that are numbered starting from 501 are
336 additional to those in Part 1;
337 — additional annexes are lettered 3A, 3B, etc.

338 A list of all parts in the IEC 61869 series, published under the general title Instrument
339  transformers, can be found on the IEC website. An overview of the planned set of standards at
340 the date of publication of this document is given below.

341 The updated list of standards issued by IEC TC 38 is available at the website: https://www.iec.ch

Product family Product Title
standard standard

61869-1 61869-2 Additional requirements for current transformers

ngJ?rr:rlnents 61869-3 Additional requirements for inductive voltage transformers
61869-4 Additional requirements for combined transformers
61869-5 Additional requirements for capacitive voltage transformers
61869-7 Additional requirements for low-power voltage transformers
61869-8 Additional requirements for low-power current transformers
61869-9 Digital interface for instrument transformers
61869-10 Additional requirements for current sensors
61869-11 Additional requirements for voltage sensors
61869-12 Additional requirements for combined low-power instrument transformers
61869-13 Stand-alone merging unit
61869-14 Additional requirements for current transformers for DC applications
61869-15 Additional requirements for voltage transformers for DC applications
61869-16 TEDS (Transducer Electronic Data Sheet) for instrument transformers
61869-99 Instrument transformers: Glossary

342  The committee has decided that the contents of this document will remain unchanged until the
343  stability date indicated on the IEC website under webstore.iec.ch in the data related to the
344 specific document. At this date, the document will be

345 e reconfirmed,
346 e withdrawn,

347 e replaced by a revised edition, or

348 e amended. Documents
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349
IMPORTANT - The "colour inside" logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.

350

351
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352 INTRODUCTION

353  This document is the first revision of the standard |EC 61869-3, defining additional requirements
354  for inductive voltage transformers.

355 The main modifications of this revision are listed below:
356 e adaptation to the new structure and requirements of IEC 61869-1:2023, common
357 requirements for instrument transformers

358 e definition of two ranges for the standard values for rated secondary voltage to accommodate
359 fixed-ratio applications

360 e standard values of rated output limited to 25 VA, all of them with unity power factor
361 e annex to be used to specify 0,8 power factor burdens if necessary

362 ¢ Informative annex on calculation methods for accuracy performance at different burdens
363 and power factors

364 e clarification on simultaneous loading

365 e new rated thermal limiting output values
366 e annex to clarify the open-delta connection
367 e accuracy class 3,0 excluded

368 e compliance of the accuracy classes from 0 VA to 100 % of the rated output for the standard
369 values of rated output values with unity power factor

370 e capacitive discharge capability requirements and tests
371 o ferro-resonance performance requirements

372 e annex with guidance for assessment of ferro-resonance performance

373 o simplification of the temperature rise test avoiding the need to perform several tests
374 e updated approval criteria for short-circuit withstand test

375 e clarification on test arrangements for capacitance and dielectric dissipation factor
376 measurement

377 e annex for assessment of accuracy for different burden and power factor from the measured
378 data

379

Documents

Document Sharing Hub

Full document details: 24/30498340 DC


https://doi.org/10.3403/30190005U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/24-30498340-dc
http://www.avadocuments.com/doc/24-30498340-dc

380
381
382
383
384

385

386

387
388
389
390

391
392

393
394
395

396
397
398

399

400

401

402

403

404
405

406
407

408
409

410

411

412

413
414

415

38/800/CD -12 - IEC CD 61869-3 © IEC 2024

INSTRUMENT TRANSFORMERS -

Part 3: Additional requirements for inductive voltage transformers

1 Scope
Clause 1 of IEC 61869-1:2023 is replaced by the following:

This part of IEC 61869 applies to newly manufactured inductive voltage transformers intended
for applications where the nominal voltage is higher than 1 kV AC for use with electrical
measuring instruments and electrical protective devices at rated frequencies from 15 Hz to 400
Hz.

The requirements for inductive voltage transformers for applications in LV systems (nominal
voltage < 1 kV AC) are covered by the standard IEC 61869-203.

NOTE 301 Requirements specific to three-phase voltage transformers are not included in this standard but, so far
as they are relevant, the requirements in clauses 4 to 10 apply to these transformers and a few references to them
are included in those clauses.

All voltage transformers shall be suitable for measurement applications, but in addition certain
types may be suitable for protection applications. Voltage transformers for dual application of
measurement and protection shall comply with all clauses of this standard.

2 Normative references

Clause 2 of IEC 61869-1:2023 applies with the following addition:

IEC 60028, International standards for resistance of copper

IEC 60038, IEC standard voltages

IEC 61869-1:2023, Instrument transformer — Part 1: General requirements

IEC 60050-601, International Electrotechnical Vocabulary (IEV) — Chapter 601: Generation,
transmission and distribution of electricity — General

IEC 60050-604, International Electrotechnical Vocabulary (IEV) — Chapter 604: Generation,
transmission and distribution of electricity — Operation

IEC 62641:2022, Conductors for overhead lines - Aluminium and aluminium alloy wires for
concentric lay stranded conductors

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions of IEC 61869-99 apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/
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416 e 1SO Online browsing platform: available at https://www.iso.org/obp

417 3.2 Symbols and abbreviated terms

C. specified line capacitance
AlS air-insulated switchgear
Ep discharge energy
EMC electromagnetic compatibility
F mechanical load
F, rated frequency
Foo relative leakage rate
F, rated voltage factor
GIS gas-insulated switchgear
Lyee rated internal arc fault current
Irin current related with the thermal limiting output S
IT instrument transformer
K, rated transformation ratio
se superelevation factor
PD partial discharge
U, highest voltage for equipment
U, specified line discharge voltage
Upr rated primary voltage
U, rated secondary voltage
USys highest voltage of the system
S, rated output — rated output power
Ssim rated simultaneous burden
Sth rated thermal limiting output of the winding
St rated thermal limiting output of the equipment
VT voltage transformer
Zy, rated burden
ZPA zero period acceleration
E ratio error
E, composite error
Ag phase displacement

418
419 4 Normal and special environmental conditions

420 Clause 4 of IEC 61869-1:2023 applies.

421 5 Ratings

422 5.1 General

423 Clause 5.1 of IEC 61869-1:2023 applies with the following addition:
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424 NOTE 301 Please note that additional voltage ratings, to be considered together with subclause Error! Reference
425 source not found.: Highest voltage for equipment, are given in subclause Error! Reference source not found.:
426 Standard values of rated voltages.

427 5.2 Voltage ratings

428  5.21 Highest voltage for equipment (U,,)

429  Subclause 5.2.1 of IEC 61869-1:2023 applies.

430 5.2.2 Power system earthing

431 Subclause 5.2.2 of IEC 61869-1:2023 applies.

432 5.2.3 Standard values for rated primary voltage (Upr)

433 The standard values of rated primary voltage of an inductive voltage transformer connected

434 between one line of a three-phase system and earth or between a system neutral point and
435  earth shall be 1/4/3 times the values of nominal system voltage as described in IEC 60038.

436 Preferred values are given in Table 301 and are based on IEC 60038.

437 Table 301 — Rated primary voltage (Upr) levels for instrument transformers for AC
438 applications
Highest voltage for Rated primary voltage Upr
equipment Up, (RMS) phase to ground (RMS)
kV KV
36 3,33
7,2 6,613
12 113
17,5 151/3
24 2213
36 3313
52 4513
6613
72,5
6913
100 95v/3
1103
123
11543
1323
145
1381/3
170 154/v/3
2203
245
2303
2753
300 7
285/\/3
Documents
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3453
362
3303
439
440 Continuation of Table 301
Highest voltage for Rated primary voltage Upr
equipment Up, (RMS) phase to ground (RMS)
kV KV
38013
420
4003
525/\/3
550
500/v3
800 7651/3
1100 1 050/3
1200 114013
441

442 The standard values for rated primary voltages U, given in Table 301 cover the individual
443 country-dependent values with a tolerance of + 10% limited to U, value. Within the range of
444 £ 10% limited to Un, value all country-dependent primary voltage levels are allowed to use.

445 NOTE 301 The performance of an inductive voltage transformer as a measuring or protection transformer is based
446 on the rated primary voltage Upr whereas the rated insulation level is based on one of the highest voltages for

447 equipment Uy, of |EC 60071-1.
448 5.2.4 Standard values for rated secondary voltage (Uy,)

449  The rated secondary voltage shall be chosen according to the practice at the location where
450 the transformer is to be used. The standard value for single-phase voltage transformers in
451 single-phase systems or connected line-to-line in three-phase systems and for three-phase
452  voltage transformers is

453 110V, 220 V.

454  The standard value 110 V covers the former secondary voltage levels 100 V, 115V and 120 V,
455 as well as, 200 V, 220 V and 230 V within a range of £ 10%. Within the range of + 10% all
456  secondary voltage levels are allowed to use.

457 NOTE 301: The actual secondary voltage level can vary in a range of +10% based on the given values above. The
458 value of £+10% has nothing to do with a tolerance of the given values! This approach allows to standardise future
459 secondary voltages and consider given ratio factors between primary and secondary voltages.

460 NOTE 302 In order to accommodate fixed-ratio applications the following two ranges are permitted (99 V to 121 V)
461 and (198 V to 242 V), respectively, and are covered by the range of £+10% of standard secondary voltages. This
462 approach allows to standardise future secondary voltages and consider given ratio factors between primary and
463 secondary voltages.

464 For single-phase transformers intended to be used phase-to-earth in three-phase systems
465  where the rated primary voltage is a number divided by V3, the rated secondary voltage shall
466 be divided by V3, thus retaining the value of the rated transformation ratio.

467 For secondary windings intended to be connected in open delta circuit with similar windings to
468  generate a residual voltage, the rated secondary voltage can be divided by 1, V3, or 3. The
469 division factor depends on the used application. Documents
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470 More information about residual voltage windings is in Annex 3A.
471 5.2.5 Rated auxiliary power supply voltage (U,,)
472 Subclause 5.2.5 of IEC 61869-1:2023 is not applicable.

473  5.2.301 Standard values for rated voltage factor (Fvy)

474 The voltage factor is determined by the maximum operating voltage which, in turn, is dependent
475  on the system and the voltage transformer primary winding earthing conditions.

476 The standard voltage factors appropriate to the different earthing conditions are given in Table
477 302, together with the permissible duration of maximum operating voltage (i.e. rated time).

478 Table 302 — Standard values of rated voltage factors
Rated voltage Rated time Method of connecting t.he primary winding
factor and system earthing conditions
Between phases in any network
1,2 Continuous . .
Between transformer star-point and earth in any network
1,2 Continuous | Between phase and earth in an effectively earthed neutral system (IEC 61869-
99, 3.1.5) with an earth fault factor which does not exceed 1.4
1,5 30s
1,2 Continuous | getween phase and earth in a non-effectively earthed neutral system
(IEC 61869-99, 3.1.5) with an earth fault factor that may exceed 1.4
1,9 30s . g S
with automatic earth-fault tripping
1,2 Continuous | Between phase and earth in an isolated neutral system (IEC 61869-99, 3.1.9) without
automatic earth-fault tripping or in a resonant earthed neutral system (IEC 61869-
1.9 8h 99, 3.1.8) without automatic earth-fault tripping
NOTE 301 Reduced rated times are permissible by agreement between manufacturer and purchaser.

479  The highest continuous operating voltage for a VT is U,, (divided by \3 for transformers

480  connected between a phase of a three-phase system and earth). The rated voltage factor 1,2
481 related to Upr is defined for accuracy and temperature rise performances.

482 5.3 Current ratings

483  5.3.1 Standard values for rated primary current (/)

484  Subclause 5.3.1 of IEC 61869-1:2023 is not applicable.

485  5.3.2 Standard values for rated secondary current (Ig,)

486  Subclause 5.3.2 of IEC 61869-1:2023 is not applicable.

487  5.3.3  Standard values for rated continuous thermal current (I )

488 Subclause 5.3.3 of IEC 61869-1:2023 is not applicable.

489 5.3.4 Short-time current ratings

490 5.3.4.1 Rated short-time thermal current (1)

491 Subclause 5.3.4.1 of IEC 61869-1:2023 is not applicable.
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5.3.4.2 Rated dynamic current (Idyn)

Subclause 5.3.4.2 of IEC 61869-1:2023 is not applicable.
5.3.4.3 Rated internal arc fault current (7,,.)
Subclause 5.3.4.3 of IEC 61869-1:2023 applies.

5.4 Dielectric ratings
5.4.1 General
Subclause 5.4.1 of IEC 61869-1:2023 applies.

5.4.2 Rated primary terminal insulation level

Subclause 5.4.2 of IEC 61869-1:2023 applies.

5.4.3 Other requirements for primary terminal insulation

Subclause 5.4.3 of IEC 61869-1:2023 applies.

5.4.4 Between-section insulation requirements

Subclause 5.4.4 of IEC 61869-1:2023 applies.

38/800/CD

5.4.5 Insulation requirements for secondary terminals and low-voltage components

5.4.5.1 General requirements

Subclause 5.4.5.1 of IEC 61869-1:2023 applies.

5.4.5.2 Special requirements for LPITs

Subclause 5.4.5.2 of IEC 61869-1:2023 is not applicable.

5.4.5.3 DC insulation resistance requirement

Subclause 5.4.5.3 of IEC 61869-1:2023 applies.

5.5 Rated frequency (f,)

Subclause 5.5 of IEC 61869-1:2023 applies.

5.6 Output ratings
5.6.1 Rated output for inductive instrument transformers and CVT
5.6.1.1 General

Subclause 5.6.1.1 of IEC 61869-1:2023 applies.
5.6.1.2 Rated output values

The standard values of rated output, expressed in voltamperes, are:

1,0-10 - 25 VA

Full document details: 24/30498340 DC
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The power factor shall be 1,0.
The rated output of a three-phase transformer shall be the rated output per phase.

For legacy burden definitions, see Annex 3B. If legacy burdens are specified, Annex 3B shall
be mentioned in the enquiry and on the nameplate.

For information on simultaneous loading of multiple windings and its implications see Annex
3C.

For information on calculation methods for accuracy performance at different burdens and
power factors, see Annex 3D.

The values listed above shall be assigned to each of the windings within a transformer,
accompanied by its associated accuracy class.

5.6.1.301 Additional output values
5.6.1.301.1 Rated thermal limiting output

The rated thermal limiting output shall be specified in voltamperes; the standard values are:
100 - 250 - 500 VA
related to the rated secondary voltage with unity power factor.

Thermal limiting output shall be specified for each winding and as a total value the unit can
thermally withstand.

For legacy burden definitions, see Annex 3B.

5.6.1.301.2 Rated output values for residual voltage windings
The rated output of windings intended to be connected in open-delta with similar windings to

produce a residual voltage shall be specified in voltamperes and the value shall be chosen from
the values specified in 5.6.1.2.

More information about residual voltage windings is in Annex 3A.

5.6.1.301.3 Rated thermal limiting output for residual voltage windings

The rated thermal limiting output of the residual voltage winding shall be specified in
voltamperes; the standard values are:

100 - 250 - 500 VA
related to the rated secondary voltage with unity power factor.

Where a thermal limiting output is assigned to a residual voltage winding connected in an open
delta, it should be noted that these windings are only loaded under fault conditions and intended
for short term operation.
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5.6.2 Rated burden for LPITs
Subclause 5.6.2 of IEC 61869:2023 is not applicable.

5.6.3 Standard values for the rated delay time for EITs (z4,)

Subclause 5.6. 3 of IEC 61869:2023 is not applicable.

5.7 Accuracy requirements
5.7.1 General

Subclause 5.7.1 of IEC 61869-1:2023 applies.

5.7.2 Rated accuracy classes

38/800/CD

5.7.2.301 Accuracy requirements for inductive measuring voltage transformers

5.7.2.301.1 Standard accuracy classes for measuring voltage transformers

For measuring voltage transformers, the accuracy class is designated by the highest
permissible percentage voltage error at rated voltage and with rated output, prescribed for the

accuracy class concerned.

The standard accuracy classes for single-phase inductive measuring voltage transformers are:

01-02-05-1,0

5.7.2.301.2 Limits of voltage error and phase displacement for measuring voltage

transformers

The voltage error and phase displacement at rated frequency shall not exceed the values given
in Table 303 at any voltage between 80 % and 120 % of rated voltage.

The connected output of 0 VA and 100 % of the rated output, at a power factor equal to 1,0

shall be used for measurements.

For legacy burdens and accuracy class definition refer to Annex 3B.

For an output or power factor outside these ranges the accuracy of the voltage transformer is
not guaranteed, even though it might be inherently achievable. For assessing expected
accuracy performance at outputs and/or power factors exceeding the nominal range, see Annex

3D.

The errors shall be determined at the terminals of the transformer and shall include the effects

of any fuses or resistors as an integral part of the transformer.

Table 303 — Limits of voltage error and phase displacement for measuring voltage

transformers
Voltage (ratio) error g, Phase displacement A¢
Class
% +Minutes +Centiradians
0,1 0,10 5,0 0,15
0,2 0,20 10,0 0,3
0,5 0,50 20,0 0,6
1,0 1,00 40,0 1,2
NOTE 301 Voltage (ratio) error is considered with 2 digit measurement resolution.
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5.7.2.302 Additional requirements for inductive protective voltage transformers
5.7.2.302.1 Accuracy class designation for protective voltage transformers

All voltage transformers intended for protection application shall be assigned one of the
accuracy classes 5.7.2.302.2 .

The accuracy class for a protective voltage transformer is designated by the highest permissible
percentage voltage error prescribed for the accuracy class concerned, from 5 % of rated voltage
to a voltage corresponding to the rated voltage factor (see 5.2.301).

5.7.2.302.2 Limits of voltage error and phase displacement for protective voltage
transformers

The standard accuracy classes for protective voltage transformers are
3P - 6P

The same limits of voltage error and phase displacement will normally apply at both 5 % of
rated voltage and at the voltage corresponding to the rated voltage factor.

The voltage error and phase displacement at rated frequency shall not exceed the values in
Table 304 at 5 % of rated voltage and at rated voltage multiplied by the rated voltage factor
(1,2, 1,5 0r 1,9).

The connected output of 0 VA and 100 % of the rated output, at a power factor equal to 1 shall
be used for measurements.

At 2 % of rated voltage, the limits of voltage error and phase displacement will be twice as high
as those given in Table 304.

Table 304 — Limits of voltage error and phase displacement for protective voltage

transformers
Protection % of rated voltage
classes
2|5|100|X 2|5|100|X 2|5|100|X
Voltage (ratio) error g, Phase displacement, A¢g Phase displacement, A¢
+ % + Minutes + Centiradians
3P 6,00 | 3,00 | 3,00 | 3,00 | 240,0 | 120,0 | 120,0 | 120,0 | 7,0 3,5 3,5 3,5
6P 12,00 | 6,00 | 6,00 | 6,00 | 480,0 | 240,0 | 240,0 | 240,0 | 14,0 7,0 7,0 7,0
NOTE 301 X = F,, 100 (rated voltage factor multiplied by 100).
NOTE 302 Voltage (ratio) error is considered with 2 digit measurement resolution

5.7.2.302.3 Accuracy class for residual voltage windings

The accuracy class for a residual voltage winding shall be 6P or better, as defined in
5.7.2.302.2.

If the residual voltage winding is used only for ferroresonance damping purposes, an accuracy
class designation is not mandatory.
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611 5.7.2.303 Accuracy of tapped windings

612 The accuracy shall be specified for full and tapped windings. If not, the accuracy requirements
613 refer to full tap (i.e., lowest transformation ratio).

614  5.7.2.304 Simultaneous loading of voltage transformer windings

615 Transformers that have more than one secondary winding may have those windings loaded
616 simultaneously. A guaranteed simultaneous output range Ssim for each winding shall be
617 specified in VA and indicated on the nameplate if simultaneous loading is expected.

618 If a simultaneous output range is specified each winding shall meet the accuracy requirements
619  of the specified simultaneous output range, with the untested windings at any burden from zero
620 to rated value.

621 Alternatively, the test may be performed with the simultaneous output value applied to the
622  winding itself.

623 The output of the residual winding shall not to be considered due to the occasional loading of
624 the residual winding, present only in fault conditions.

625 For more information see Annexes 3C and 3D.

626 5.7.3 Accuracy class extension for harmonics

627  Subclause 5.7.3 of IEC 61869-1:2023 applies.

628 5.7.4 Accuracy requirements for harmonics

629  Subclause 5.7.4 of IEC 61869-1:2023 applies.

630 5.7.5 Harmonic requirements for LPIT protection accuracy classes

631 Subclause 5.7.5 of IEC 61869-1:2023 is not applicable.

632 5.7.6 Anti-aliasing filter for EIT using digital data processing
633  Subclause 5.7.6 of IEC 61869-1:2023 is not applicable.

63¢ 6 Design and construction

635 6.1 Requirements for liquids used in equipment

636  Subclause 6.1 of IEC 61869-1:2023 applies.

637 6.2 Requirements for gases used in equipment

638  Subclause 6.2 of IEC 61869-1:2023 applies.

639 6.3 Requirements for solid materials used in equipment

640  Subclause 6.3 of IEC 61869-1:2023 applies.

641 6.4 Requirements for temperature rise of parts and components
642 6.4.1 General

643  Subclause 6.4.1 of IEC 61869-1:2023 applies with the following additional text: Documents
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644 Unless otherwise specified, the temperature rise of a voltage transformer at the specified
645  voltage, at rated frequency and at rated burden, or at the highest rated burden if there are
646  several rated burdens, at any power factor between 0,8 lagging and unity, shall not exceed the
647 appropriate value given in Table 12 of IEC 61869-1:2023.

648  When the transformer is fitted with a conservator tank or has an inert gas above the oil, it is
649 considered as hermetically sealed, and the same limit applies as per table 12 in IEC 61869-
650 1:2023.

651 The temperature rise measured on the external surface of the core and other metallic parts
652 where in contact with, or adjacent to, insulation shall not exceed the appropriate value in Table
653 12 of IEC 61869-1:2023.

654 6.4.2 Influence of altitude on temperature rise

655  Subclause 6.4.2 of IEC 61869-1:2023 applies.

656 6.5 Requirements for earthing of equipment
657 6.5.1 General

658  Subclause 6.5.1 of IEC 61869-1:2023 applies.

659 6.5.2 Earthing of the enclosure
660 6.5.2.1 GIS enclosure

661 Subclause 6.5.2.1 of IEC 61869-1:2023 applies.

662 6.5.2.2 Enclosure of low-voltage components

663  Subclause 6.5.2.2 of IEC 61869-1:2023 is not applicable.

664  6.5.3 Electrical continuity

665  Subclause 6.5.3 of IEC 61869-1:2023 applies.

666 6.6 Requirements for the external insulation

667  Subclause 6.6 of IEC 61869-1:2023 applies.

668 6.7 Mechanical requirements

669  Subclause 6.7 of IEC 61869-1:2023 applies.

670 6.8 Multiple chopped impulses on primary terminals

671 Subclause 6.8 of IEC 61869-1:2023 applies.

672 6.9 Internal arc fault protection requirements

673  Subclause 6.9 of IEC 61869-1:2023 applies.

674 6.10 Degrees of protection by enclosures

675  Subclause 6.10 of IEC 61869-1:2023 applies.
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676 6.11 Electromagnetic compatibility (EMC)
677 6.11.1 General

678  Subclause 6.11.1 of IEC 61869-1:2023 is replaced by the following:

679 For inductive voltage transformers, the following EMC requirements are specified:

680 — requirements for transmitted overvoltage (6.11.4);
681 — requirements for radio interference voltage (RIV), applicable to high-voltage parts of the
682 equipment (6.11.5).

683 6.11.2 Requirements for immunity

684  Subclause 6.11.2 of IEC 61869-1:2023 is not applicable.

685 6.11.3 Requirements for emission

686  Subclause 6.11.3 of IEC 61869-1:2023 is not applicable.

687 6.11.4 Requirements for transmitted overvoltage (TOV)

688  Subclause 6.11.4 of IEC 61869-1:2023 applies.

689 6.11.5 Requirements for radio interference voltage (RIV)

690 Subclause 6.11.5 of IEC 61869-1:2023 applies.

691 6.12 Corrosion

692 Subclause 6.12 of IEC 61869-1:2023 applies.

693 6.13 Markings
694 6.13.1 General

695  Subclause 6.13.1 of IEC 61869-1:2023 applies.

696 6.13.2 Terminal markings
697 6.13.2.1 General rules

698 Subclause 6.13.2.1 of IEC 61869-1:2023 applies with the following additional text:

699  These markings are applicable to single-phase voltage transformers and also to sets of single-
700 phase voltage transformers assembled as one unit and connected as a three-phase voltage
701 transformer or to a three-phase voltage transformer having a common core for the three phases.

702 6.13.2.2 Method of marking

703 Subclause 6.13.2.2 of IEC 61869-1:2023 applies.

704  6.13.2.3 Markings to be used

705 Capital letters A, B, C and N denote the primary-winding terminals and the lower-case letters
706  a, b, c and n denote the corresponding secondary-winding terminals.

707 The letters A, B and C denote fully insulated terminals and the letter N denotes a terminal
708 intended to be earthed and the insulation of which is less than that of the other terminal(s).
BHécuments
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709 The letters da and dn denote the terminals of windings intended to supply a residual voltage.
710 Markings shall be in accordance with Figures 301 to 310 as appropriate.

A B A N

Y Y Y YY) VYY)
[ [ [ ] [
a b IEC 1294/11 a n IEC 1295/11
Figure 301 — Single-phase transformer Figure 302 — Single-phase transformer
with fully insulated terminals with a neutral primary terminal with
and a single secondary reduced insulation and a single secondary

711

A B C N
®
|
|
|
|

% % % |

I R |

______ |

‘% % % I
|
|
|
|
|
¢

712 a b c n
713
714 Figure 303 — Three-phase assembly with a single sggeondary
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IEC 1297/11

Figure 304 — Single-phase transformer
with two secondaries
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A B or N
a1l a2 a3 b or n
IEC 1299/11
Figure 306 — Single-phase transformer
with one multi-tap secondary
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Figure 305 — Three-phase assembly
with two secondaries
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Figure 307 — Three-phase assembly with
one multi-tap secondary
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