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 319 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 320 

____________ 321 

 322 

 INSTRUMENT TRANSFORMERS 323 

 324 

Part 1: General requirements 325 

 326 

 327 

 328 

FOREWORD 329 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 330 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 331 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 332 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 333 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 334 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject  dealt with 335 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 336 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 337 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.  338 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 339 
consensus of opinion on the relevant subjects since each technical committee has representation from all 340 
interested IEC National Committees.  341 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 342 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 343 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 344 
misinterpretation by any end user. 345 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 346 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 347 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  348 

5) IEC itself does not provide any attestation of conformity. Independent cer tification bodies provide conformity 349 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 350 
services carried out by independent certification bodies.  351 

6) All users should ensure that they have the latest edition of this publication. 352 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 353 
members of its technical committees and IEC National Committees for any personal injury, property damage or 354 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 355 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 356 
Publications.  357 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 358 
indispensable for the correct application of this publication.  359 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject o f patent 360 
rights. IEC shall not be held responsible for identifying any or all such patent rights.  361 

International Standard IEC 61869-1 has been prepared by IEC technical committee 38: 362 

Instrument transformers. 363 

This second edition cancels and replaces the firs t edition published in 2007. This edition 364 

constitutes a technical revision.  365 

This edition includes the following significant technical changes with respect to the previous 366 

edition: see introduction. 367 

The text of this standard is based on the following documents: 368 

FDIS Report on voting 

XX/XX/FDIS XX/XX/RVD 
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 369 

Full information on the voting for the approval of this standard can be found in the report on 370 

voting indicated in the above table. 371 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 372 

A list of all parts in the IEC 61869 series, published under the general title Instrument 373 

transformers, can be found on the IEC website.  374 

An overview of the planned set of standards at the date of publication of this document is given 375 

below. The updated list of standards issued by IEC TC 38 is available at the website: 376 

www.iec.ch 377 

Product 
family 

standard 

Product 
standard 

Product 

61869-1 

General 
requirements 

61869-2 Additional requirements for current transformers 

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 Current sensors 

61869-11 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 Glossary of terms 

The committee has decided that the contents of this publication will remain unchanged until the 378 

stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to 379 

the specific publication. At this date, the publication will be  380 

• reconfirmed, 381 

• withdrawn, 382 

• replaced by a revised edition, or 383 

• amended. 384 

The National Committees are requested to note that for this publication the stability date 385 

is 20XX. 386 

this text is included for the information of the national committees and will be dele ted at the 387 

publication stage. 388 

389 
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INTRODUCTION 390 

This document is the first revision of the standard IEC 61869-1, defining common requirements 391 

for instrument transformers, applicable to all types or technologies. 392 

Furthermore, the document is the merge of the IEC 61869-1:2007 (General requirements) and 393 

the IEC 61869-6:2016 (Additional general requirements for low-power instrument transformers) 394 

with the aim to have one single document and simplify the comprehension for the reader of 395 

LPIT specific product standards. 396 

The main modifications of this revision are listed below: 397 

• New scope: equipment for HV applications with a nominal voltage > 1 kV AC or 1,5 kV DC;  398 

• Transfer of the definitions to the TC38 Glossary IEC 61869-99; 399 

• Ratings:  400 

– Addition of EHV insulation levels; 401 

– New DC insulation resistance requirements for secondary terminals;  402 

– Additional accuracy class extensions for harmonics; 403 

• Design and construction 404 

– Additional mechanical requirements for EHV applications; 405 

– Clarification of the altitude correction for external insulation and dielectric tests ; 406 

– Multiple chopped impulse test: definition of maximum gas-in-oil level before test; 407 

– Internal arc fault protection: simplification of the acceptance criteria; 408 

– New requirements for storage climatic conditions withstand capability for LPIT ; 409 

• Type tests 410 

– Temperature rise test: more accurate definition of the test duration;  411 

– Lightning impulse test: new test procedure (15 impulses) for gas-insulated and resin-412 

insulated instrument transformers, for voltage level ≥ 300 kV; 413 

– Switching impulse test: to be performed in both polarities in case of gas-insulated 414 

instrument transformers; 415 

– Chopped wave impulse test: moved from special test to type test; 416 

– Test for accuracy: to be performed with regards to the temperature range and 417 

frequency;  418 

– Mechanical test: moved from special test to type test; 419 

– New specification for storage climatic environmental tests ; 420 

• Routine tests 421 

– Partial discharge measurement: addition of record of PD inception voltage and 422 

extinction voltage; 423 

– Measurement of capacitance and tan moved from special test to routine test; 424 

• Special tests 425 

– Transmitted overvoltage test: improved test procedure; 426 

– Internal arc fault test: clarified test procedure; 427 

– New insulation resistance measurement on secondary terminals;  428 

– New test for resin insulated instrument transformers operating at low temperature;  429 

– Vibration test: improvement and addition of a shock test for parts mechanically coupled 430 

to a circuit-breaker; 431 

– Optional tests for accuracy versus harmonics and low frequencies and for ant -aliasing; 432 
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• Commissioning tests (new clause) 433 

– New installation inspection; 434 

– Gas dew point test moved from special test to commissioning tests; 435 

– New recommended insulation test on LV connection up to the LV cubicle ; 436 

• Rules for transport, storage, erection, operation and maintenance:  437 

– New mandatory rules for user and manufacturer; 438 

– New conditions for transportation and storage; 439 

• New Annexes 440 

– Annex F (informative): guidance for the extension of validity of type tests and special  441 

tests; 442 

– Annex J (normative): seismic qualification of instrument transformers. 443 

444 
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 INSTRUMENT TRANSFORMERS 445 

 446 

Part 1: General requirements  447 

 448 

1 Scope 449 

This International Standard is applicable to newly manufactured instrument transformers 450 

intended for applications where the nominal voltage is higher than 1 kV AC or 1,5 kV DC, with 451 

analogue or digital secondary signal for measuring, protection and control purposes, with rated 452 

frequencies from 15 Hz to 400 Hz, or for DC applications. 453 

NOTE 1 A bushing type current transformer, although having no primary insulation level for itself  is often placed on 454 

a system with a nominal voltage > 1 kV AC or 1,5 kV DC and therefore falls within the scope of this document.  455 

Example: CT placed around a HV bushing or a cable.  456 

The general requirements for instrument transformers for applications in LV systems  (nominal 457 

voltage ≤ 1 kV AC or ≤ 1,5 kV DC) are covered by the standard IEC 61869-201. 458 

This part of IEC 61869 is a product family standard and covers general r equirements only. For 459 

each type of instrument transformer, the product standard is composed by this document and 460 

the relevant specific product standard. 461 

This part of IEC 61869 defines the errors both for analogue and digital secondary signal. The 462 

other characteristics of a digital interface for instrument transformer are standardised in 463 

IEC 61869-9 as an application of the horizontal standard IEC 61850 series, covering 464 

communication networks and systems for power utility automation . 465 

This part of IEC 61869 considers bandwidth requirements. The accuracy requirements on 466 

harmonics and requirements for the anti-aliasing filter are given in the sub-clause 5.7. 467 

In case of LPIT, the general block diagram of single-phase devices is given in Figure 1. 468 

According to the technology, it is not always necessary that all parts described in Figure 1 are 469 

included in the instrument transformer.  470 

 471 

Figure 1 – General block diagram of single-phase LPIT 472 

NOTE 2 A secondary power supply can be combined with a primary power supply or with a power supply of other 473 

instrument transformers. 474 

2 Normative references 475 

The following documents, in whole or in part, are normatively referenced in this document and 476 

are indispensable for its application. For dated references, only the edition cited applies. For 477 

undated references, the latest edition of the referenced document (including any amendme nts) 478 

applies. 479 

EN 50160:2010 + A2:2019, Voltage characteristics of electricity supplied by public distribution 480 

systems 481 

IEC 60060-1:2010, High-voltage test techniques – Part 1: General definitions and test 482 

requirements 483 
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