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an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.
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31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
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360 INTERNATIONAL ELECTROTECHNICAL COMMISSION

361

362

363 INSTRUMENT TRANSFORMERS -

364

365 Part 7: Specific requirements

366 for low power voltage transformers

367

368 FOREWORD

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

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

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

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

392 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
393 members of its technical committees and IEC National Committees for any personal injury, property damage or
394 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
395 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
396 Publications.

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

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

401 International Standard IEC 61869-7 has been prepared by IEC technical committee 38:
402 Instrument transformers.

403 This first edition of IEC 61869-7 cancels and replaces the |EC 60044-7. published in 20021,
404 and IEC 61869-11 for low power voltage transformer part. IEC 61859-11 continues to be active
405 for all voltage sensors (with secondary signal non proportional to primary current).

406

1 JEC 60044-7 and [EC 60044-d will eventually be replaced by the IEC 61869 series, but until all the
T SR e Dytuifients

will be published, these two standards are still in force.
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407  The text of this standard is based on the following documents:

FDIS Report on voting
38/XXX/FDIS 38/XXX/RVD

408
409 Full information on the voting for the approval of this standard can be found in the report on
410 voting indicated in the above table.

411 This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

412 A list of all parts in the IEC 61869 series, published under the general title Instrument
413 transformers, can be found on the IEC website.

414 This Part 7 is to be read in conjunction with, and is based on, IEC 61869-1:2023, Part 1: General
415 Requirements.

416  This Part 7 follows the structure of IEC 61869-1:2023 and supplements or modifies its
417 corresponding clauses.

418  When a particular clause/subclause of Part1 is not mentioned in this Part7, that
419 clause/subclause applies. When this standard states “addition”, “modification” or “replacement”,
420  the relevant text in Part 1 is to be adapted accordingly.

421 For additional clauses, subclauses, figures, tables, annexes or notes, the following numbering
422 system is used:

423  — clauses, subclauses, tables, figures and notes that are numbered starting from 701 are
424 additional to those in Part 1;
425 — additional annexes are lettered 7A, 7B, etc.

426  An overview of the planned set of standards at the date of publication of this document is given
427 below. The updated list of standards issued by IEC TC 38 is available at the website:
428 www.iec.ch.

Product family Product Title
standard standard

61869-1 61869-2 Specific requirements for current transformers

?ezraei}rr:r;ents 61869-3 Specific requirements for inductive voltage transformers
61869-4 Specific requirements for combined transformers
61869-5 Specific requirements for capacitive voltage transformers
61869-7 Specific requirements for low-power voltage transformers
61869-8 Specific requirements for low-power current transformers
61869-9 Digital interface for instrument transformers

61869-10 Current sensors

61869-11 Voltage sensors

61869-12 Specific 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
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429 The committee has decided that the contents of this publication will remain unchanged until the
430  stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
431 the specific publication. At this date, the publication will be

432 * reconfirmed,

433 * withdrawn,

434 * replaced by a revised edition, or
435 + amended.

436 A bilingual version of this publication may be issued at a later date.

437
IMPORTANT - The 'colour inside’ logo on the cover page of this publication 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.

438
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439 INTRODUCTION

440 This document covers all kind of LPVT (low power voltage transformers), which includes both
441 EVTs (electronic voltage transformers) and passive voltage dividers with, according to Clause
442 3.1.1 of IEC 61869-99, secondary voltage proportional to instantaneous primary voltage. All
443 requirements, ratings and test procedures for passive low power voltage transformers, formerly
444 present in IEC 61860-11, have been transferred into this publication without major modifications
445 but with minor modifications where deemed necessary. IEC 61869-11 Ed.2 will cover only
446 voltage sensors.

447 Figures 701 to 703 are showing different use cases with different applicability of the present
448 publication. They refer to the analog output, but the same principle is applicable to devices with
449  digital output.

e

1
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1 1
— 1
: == 1 d
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U | .
P — : U
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1 1
\ ,'
\ //
450 \\ _______________ -
451 Figure 701 — Example of LPVT : “passive” voltage divider
452 R R
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453 \\ _______________ // \\ ————————————————— -
454 Figure 702 — Example of LPVT : “passive” voltage divider with external amplifier
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455
456
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458
459 Figure 703 — Example of LPVT: EVT (electronic voltage transformer)

460  An Informative Annex (Annex 7B) is dedicated to procedures for correction of transformation
461 ratio and phase of LPVT (according to Clauses 3.5.63 and 3.5.67 of IEC 61869-99) as well as
462 for correction of instantaneous secondary voltage to improve the accuracy class of the LPVT.

463
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464 INSTRUMENT TRANSFORMERS -
465

466 Part 7: Specific requirements
467 for low power voltage transformers
468

469

470 1 Scope

471 This part of IEC 61869 is a product standard and covers additional requirements for low power
472 voltage transformers (LPVT), with both passive and active technologies (EVT), used for AC
473 applications having rated frequencies from 15 Hz to 400 Hz and nominal voltage above 1 kV.

474  An LPVT may include any arrangement of electrical, electronic, optical, magnetic or other
475  technologies.

476 For analogue secondary signal, this standard specifies rated secondary voltage.

477 For digital secondary signal, this standard refers to IEC 61869-9.

478 2 Normative reference

479 The following documents, in whole or in part, are normatively referenced in this document and
480 are indispensable for its application. For dated references, only the edition cited applies. For
481 undated references, the latest edition of the referenced document (including any amendments)
482 applies.

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

484 IEC 61869-3:2012, Instrument Transformers - Part 3: Additional requirements for inductive
485 voltage transformers

486 IEC 61869-9:2016, Instrument transformers — Part 9: Digital interface for instrument
487 transformers

488 IEC 61869-99:2022, Instrument transformers - Part 99: Glossary

489 |EC 60060-1:2010, High-Voltage Test Techniques - Part 1: General definitions and test
490 requirements

491 IEC 61000-4-17:1999+AMD1:2001+AMD2:2008, Electromagnetic Compatibility (EMC) - Part 4-
492 17: Testing and measurement techniques - ripple on d.c. Input power port immunity test

493 3 Terms, definitions, symbols and abbreviated terms

494 3.1 Terms and definitions

495 For the purposes of this document, the terms and definitions from IEC 61869-99:2022 apply.

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

498 . IEC Electropedia: available at https://www.electropedia.org/;
499 . ISO Online browsing platform: available at https://www.iso.org/obp.
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3.2 Index of abbreviations

The subclause 3.2 of IEC 61869-1:2023 applies with the following additions:

38/793/CD

MTTF Mean operating Time To Failure

Uar rated auxiliary power supply voltage

4 Normal and special environmental conditions

4.1 General

The subclause 4.1 of IEC 61869-1:2023 applies.

4.2 Normal environmental conditions
4.2.1 Ambient air temperature

The subclause 4.2.1 of IEC 61869-1:2023 applies.

4.2.2 Altitude

The subclause 4.2.2 of IEC 61869-1:2023 applies.

4.2.3 Vibrations or earth tremors

The subclause 4.2.3 of IEC 61869-1:2023 applies.

4.2.4 Exposure to pollution

The subclause 4.2.4 of IEC 61869-1:2023 applies.

4.2.5 Other environmental conditions for indoor instrument transformers

The subclause 4.2.5 of IEC 61869-1:2023 applies.

4.2.6 Other environmental conditions for outdoor instrument transformers

The subclause 4.2.6 of IEC 61869-1:2023 applies.

4.2.7 IT with outdoor parts

The subclause 4.2.7 of IEC 61869-1:2023 applies.

4.3 Special environmental conditions
4.3.1 General

The subclause 4.3.1 of IEC 61869-1:2023 applies.

4.3.2 Altitude
4.3.2.1 Influence of altitude on external insulation

The subclause 4.3.2.1 of IEC 61869-1:2023 applies.

4.3.2.2 Influence of altitude on temperature rise

The subclause 4.3.2.2 of IEC 61869-1:2023 applies.
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4.3.3 Ambient temperature

-17 -

The subclause 4.3.3 of IEC 61869-1:2023 applies.

4.3.4 Vibrations or earth tremors

The subclause 4.3.4 of IEC 61869-1:2023 applies.

4.3.5 Earthquakes

The subclause 4.3.5 of IEC 61869-1:2023 applies.

5 Ratings

5.1 General

The subclause 5.1 of IEC 61869-1:2023 applies.

5.2 Voltage ratings

5.2.1 Highest voltage for equipment (U,

m)

The subclause 5.2.1 of IEC 61869-1:2023 applies.

5.2.2 Power system earthing

The subclause 5.2.2 of IEC 61869-1:2023 applies.

5.2.3 Standard values for rated primary voltage (Upr)

38/793/CD

The standard values of rated primary voltage of an LPVT connected between one line of a three-

phase system and earth shall be 1/+/3 times the values of the rated system voltage.

Preferred values are given in Table 701 and are based on IEC 60038.

Table 701 — Rated primary voltage (Upr) levels for instrument transformers for AC applications

Highest voltage for Rated primary voltage Upr
equipment U, (RMS) phase to ground (RMS)
kV kV
3,6 3,33
7,2 6,613
12 1113
17,5 151/3
24 2213
36 3313
52 4513
66/\/3
72,5
6913
100 95//3
123 1101/3
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1153
13213
145
138/4/3
170 154/7/3
2203
245
2303
27513
300
28513
362 345//3
38013
420
4003
550 525//3
800 765M/3
1100 10503
1 200 1 1403

547

548 The standard values for rated primary voltage Upr given in Table 701 cover the individual
549 country-dependent values with a tolerance of + 10% limited to U,, value. Within the range of
550  + 10% limited to U,, value all country-dependent primary voltage levels are allowed to use.

551 NOTE The performance of an LPVT as a measuring or protection transformer is based on the rated primary voltage
552 Upr whereas the rated insulation level is based on one of the highest voltages for equipment U, of JEC 60071-1

553 5.2.4 Standard values for rated secondary voltage (Usr)

554  The rated secondary voltage shall be chosen according to the practice at the location where
555  the transformer is to be used. The standard values of rated secondary signal, Ug,, for LPVT

556 intended to be used phase-to-earth in three-phase systems are
557 3.25/\3 V — 100/N3 V

558 For LPVT used for a range of rated primary voltages, the rated secondary signal shall apply to
559  one of the rated primary voltages, or alternatively a rated transformation ratio (e.g. 10°000/1).

560 5.2.5 Rated auxiliary power supply voltage (Uar)
561 5.2.5.1 General

562  The subclause 5.2.5.1 of IEC 61869-1:2023 applies.

563  5.2.5.2 Rated AC auxiliary voltage

564  The subclause 5.2.5.2 of IEC 61869-1:2023 applies.

565  5.2.5.3 Rated DC auxiliary voltage

566  The subclause 5.2.5.3 of IEC 61869-1:2023 applies.
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567 5.2.5.4 Insulation requirements for power supply terminals

568 The subclause 5.2.5.4 of IEC 61869-1:2023 applies.

569 5.3 Current Ratings

570 5.3.1 Standard values for rated primary current (Ipr)

571 The subclause 5.3.1 of IEC 61869-1:2023 does not apply.

572 5.3.2 Standard values of rated secondary current (I,)

573 The subclause 5.3.2 of IEC 61869-1:2023 does not apply.

574  5.3.3  Standard value of rated continuous thermal current (I,)

575 The subclause 5.3.3 of IEC 61869-1:2023 does not apply.
576 5.34 Short time current ratings

577 5.3.4.1 Rated short-time thermal current (Zy,)

578  The subclause 5.3.4.1 of IEC 61869-1:2023 does not apply.

579  5.3.4.2 Rated dynamic current (Idyn)
580 The subclause 5.3.4.2 of IEC 61869-1:2023 does not apply.

581  5.3.4.3 Rated internal arc fault current (I,,.)
582 The subclause 5.3.4.3 of IEC 61869-1:2023 does not apply.
583 5.4 Dielectric ratings

584 5.4.1 General

585  The subclause 5.4.1 of IEC 61869-1:2023 applies.

586 5.4.2 Rated primary terminal insulation level

587  Subclause 5.4.2 of IEC 61869-1:2023 applies.

588 5.4.3 Other requirements for primary terminal insulation
589 5.4.3.1 Partial discharges

590 Subclause 5.4.3.1 of IEC 61869-1:2023 applies.

591 5.4.3.2 Chopped lightning impulse
592 Subclause 5.4.3.2 of IEC 61869-1:2023 applies.

503 5.4.3.3 Capacitance and dielectric dissipation factor (tand)

594 Subclause 5.4.3.3 of IEC 61869-1:2023 applies.

595 5.4.4 Between-section insulation requirements

596 Subclause 5.4.4 of IEC 61869-1:2023 applies.
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