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 239 

Part 1: General 240 

 241 

FOREWORD 242 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 243 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 244 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 245 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 246 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 247 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 248 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 249 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 250 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.  251 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 252 
consensus of opinion on the relevant subjects since each technical committee has representation from all 253 
interested IEC National Committees.  254 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 255 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 256 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 257 
misinterpretation by any end user. 258 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 259 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 260 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.  261 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 262 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 263 
services carried out by independent certification bodies.  264 

6) All users should ensure that they have the latest edition of this publication.  265 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 266 
members of its technical committees and IEC National Committees for any personal injury, property damage or 267 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 268 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 269 
Publications.  270 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 271 
indispensable for the correct application of this publication.  272 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 273 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 274 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 275 
may be required to implement this document. However, implementers are cautioned that this may not represent 276 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 277 
shall not be held responsible for identifying any or all such patent rights.  278 

IEC 60076-1 has been prepared by IEC technical committee 14: Power Transformers. It is an 279 

International Standard. 280 

This fourth edition cancels and replaces the third edition published in 2011. This edition 281 

constitutes a technical revision.  282 

This edition includes the following significant technical changes with respect to the previous 283 

edition: 284 

– alignment of definitions with IEV; 285 

– new definition introduced for electromagnetic power transformer and change of power 286 

transformer definition to allow for alternative technologies;  287 

– new definition introduced for distribution transformer; 288 

– new definition introduced for small, medium and large power transformers; 289 

– incorporation of thermal requirements from IEC 60076-2; 290 

– change from specification of temperature rise limits to specification of temperature limits; 291 

– introduction of rated ambient temperature of external cooling medium as basis for 292 

transformer thermal requirements; 293 

– introduction of insulation system thermal class 120; 294 
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– introduction of different temperature limits for insulation system thermal class 105 and 120; 295 

– update of references to other standards, for example climatic conditions, components and 296 

materials; 297 

– addition of requirement for short-circuit capability; 298 

– addition of reference to energy performance;  299 

– addition of specifying internal arcing withstand; 300 

– changes to rating plate requirements; 301 

– changes to certain tolerances, for example no-load and load losses; 302 

– addition of tests applicable to distribution transformers only; 303 

– addition of site tests; 304 

– determination of reference temperature;  305 

– addition of lifetime test for corrugated tanks;  306 

– change to annex on transformer monitoring; 307 

– addition of annex on high temperature insulation;  308 

– addition of annex on offshore applications;  309 

– addition of annex on modified thermal concept; 310 

The text of this International Standard is based on the following documents: 311 

Draft Report on voting 

XX/XX/FDIS XX/XX/RVD 

 312 

Full information on the voting for its approval can be found in the report on voting indicated in 313 

the above table. 314 

The language used for the development of this  International Standard is English. 315 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 316 

accordance with ISO/IEC Directives, Part  1 and ISO/IEC Directives, IEC Supplement, available 317 

at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 318 

described in greater detail at www.iec.ch/publications. 319 

The committee has decided that the contents of this document will remain unchanged until the 320 

stability date indicated on the IEC website under webstore.iec.ch in the data related to the 321 

specific document. At this date, the document will be  322 

• reconfirmed, 323 

• withdrawn, or 324 

• revised. 325 

 326 

 327 

328 
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POWER TRANSFORMERS –  329 

 330 

Part 1: General 331 

 332 

 333 

 334 

1 Scope 335 

This part of IEC 60076 applies to power transformers with the exception of certain categories 336 

of small and special transformers such as:  337 

– transformers with rated power less than 1 kVA per phase; 338 

– transformers which have no windings with a highest voltage for equipment with a Um higher 339 

than 1 000 V; 340 

– instrument transformers; 341 

– traction transformers mounted on rolling stock; 342 

– starting transformers; 343 

– testing transformers; 344 

– welding transformers; 345 

– explosion-proof and mining transformers; 346 

– transformers for deep water (submerged) applications; 347 

– transformers covered by the scope of TC96. 348 

When IEC standards do not exist for such categories of transformers  (in particular transformers 349 

which have no windings with a highest voltage for equipment with a Um higher than 1 000 V for 350 

industrial applications), this part of IEC 60076 may still be applicable either as a whole or in 351 

part. 352 

This standard does not address the requirements that would make a transformer suitable for 353 

mounting in a position accessible to the general public.  354 

For those categories of power transformers and reactors which have their own IEC standards, 355 

this part is applicable to the extent to which it is specifically called up by cross-reference in the 356 

other standard. Such standards exist for: 357 

– reactors (IEC 60076-6); 358 

– dry-type transformers (IEC 60076-11); 359 

– self-protected transformers (IEC 60076-13); 360 

– gas-filled power transformers (IEC 60076-15);  361 

– transformers for wind turbine applications (IEC/IEEE 60076-16); 362 

– traction transformers and inductors on board rolling stock (IEC 60310); 363 

– converter transformers for industrial applications (IEC 61378-1); 364 

– converter transformers for HVDC applications ( IEC/IEEE 60076-57-129); 365 

– phase-shifting transformers (IEC/IEEE 60076-57-1202); 366 

– voltage regulated distribution transformers (IEC 60076-24). 367 

At several places in this part it is specified or recommended that an 'agreement' sh ould be 368 

reached concerning alternative or additional technical solutions or procedures. Such agreement 369 

is made between the manufacturer and the customer. The matters should preferably be raised 370 

at an early stage and the agreements included in the contract specification.  371 
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2 Normative references 372 

The following documents are referred to in the text in such a way that some or all of their content 373 

constitutes requirements of this document. For dated references, only the edition cited applies. 374 

For undated references, the latest edition of the referenced document (including any 375 

amendments) applies. 376 

IEC 60060 (all parts), High-voltage test techniques  377 

IEC 60076-2, Power transformers – Part 2: Thermal performance measurement and test 378 

procedures for liquid-immersed transformers 379 

IEC 60076-3, Power transformers – Part 3: Insulation levels, dielectric tests and external 380 

clearances in air 381 

IEC 60076-5, Power transformers – Part 5: Ability to withstand short circuit  382 

IEC 60076-7, Power transformers – Part 7: Loading guide for oil-immersed power transformers 383 

IEC 60076-8, Power transformers – Part 8: Application guide 384 

IEC 60076-10, Power transformers – Part 10: Determination of sound levels 385 

IEC 60076-11, Power transformers – Part 11: Dry-type transformers  386 

IEC 60076-14, Power transformers – Part 14: Liquid-immersed power transformers using high-387 

temperature insulation materials 388 

IEC 60076-15, Power transformers – Part 15: Gas-filled power transformers 389 

IEC 60076-18, Power transformers - Part 18: Measurement of frequency response 390 

IEC 60076-22 (all parts), Power transformers – Part 22: Power transformer and reactor fittings 391 

IEC 60137, Insulated bushings for alternating voltages above 1 000  V 392 

IEC 60214-1:2014, Tap-changers – Part 1: Performance requirements and test methods 393 

IEC 60296, Fluids for electrotechnical applications – Unused mineral insulating oils for 394 

transformers and switchgear   395 

IEC 60317, Specifications for particular types of winding wires  396 

IEC 60404 (all parts), Magnetic materials 397 

IEC 60422, Mineral insulating oils in electrical equipment - Supervision and maintenance 398 

guidance 399 

IEC 60554, Cellulosic papers for electrical purposes 400 

IEC 60599, Mineral oil-filled electrical equipment in service - Guidance on the interpretation of 401 

dissolved and free gases analysis  402 

IEC 60641, Pressboard and presspaper for electrical purposes  403 
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IEC 60721-3-4:2019, Classification of environmental conditions – Part 3: Classification of 404 

groups of environmental parameters and their severities – Section 4: Stationary use at non-405 

weather protected locations 406 

IEC 60836, Specifications for unused silicone insulating liquids for electrotechnical purposes  407 

IEC 61039, Classification of insulating liquids  408 

IEC 61099, Specifications for unused synthetic organic esters for electrical purposes  409 

IEC 61203, Synthetic organic esters for electrical purposes - Guide for maintenance of 410 

transformer esters in equipment  411 

IEC 62770, Fluids for electrotechnical applications - Unused natural esters for transformers and 412 

similar electrical equipment 413 

IEC 62975, Natural esters - Guidelines for maintenance and use in electrical equipment   414 

IEC 63012, Insulating liquids – Unused modified or blended esters for electrotechnical 415 

applications 416 

ISO 2409, Paints and varnishes — Cross-cut test 417 

ISO 7000, Graphical symbols for use on equipment — Registered symbols 418 

ISO 9001, Quality management systems – Requirements 419 

ISO 12944 (all parts), Paints and varnishes – Corrosion protection of steel structures by 420 

protective paint systems  421 

ISO 19840, Paints and varnishes — Corrosion protection of steel structures by protective paint 422 

systems — Measurement of, and acceptance criteria for, the thickness of dry films on rough 423 

surfaces 424 

3 Terms and definitions 425 

For the purposes of this document, the following terms and definitions apply.  426 

ISO and IEC maintain terminology databases for use in standardization at the following 427 

addresses:  428 

• IEC Electropedia: available at https://www.electropedia.org/ 429 

• ISO Online browsing platform: available at https://www.iso.org/obp 430 

NOTE Other terms use the meanings ascribed to them in the International Electrotechnical Vocabulary (IEV).  431 

3.1 General 432 

3.1.1  433 

power transformer 434 

transformer (IEV 151-13-42) with the purpose of transmitting electric power (IEV 113-03-52) 435 

3.1.2  436 

electromagnetic power transformer 437 

power transformer with two or more electromagnetically coupled windings  438 
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3.1.3  439 

electronic power transformer 440 

power transformer based on power electronic devices  441 

Note 1 to entry: Electronic power transformers are not yet covered by any TC 14 standard but it is introduced to 442 
prepare for this emerging technology. 443 

Note 2 to entry: The terminal pairs are also called ports (IEV 131-12-60) in power electronic domain. 444 

Note 3 to entry: Power electronic devices providing other conversions such as AC/DC, DC/AC, DC/DC, AC/AC with 445 
different frequencies on the ports, are defined under IEV 551-12-01 ‘electronic power converters’.  446 

Note 4 to entry: Terms like ‘solid state transformer’, ‘power electronic transformer’ etc. are used for such devices 447 
for historical reasons in the power electronic domain but are deprecated in the power transformer domain.  448 

3.1.4  449 

small power transformer 450 

power transformer with a highest rated power of any winding ≤3150 kVA three phase, or 451 

≤1050 kVA single phase 452 

[SOURCE: IEV 421-01-24] 453 

3.1.5  454 

medium power transformer 455 

power transformer with a highest rated power of any winding > 3150 kVA but ≤ 31,5 MVA three 456 

phase or >1050 kVA but ≤ 10,5 MVA single phase 457 

[SOURCE: IEV 421-01-25] 458 

3.1.6  459 

large power transformer 460 

power transformer with a highest rated power of any winding > 31,5 MVA three phase or 461 

>10,5 MVA single phase 462 

[SOURCE: IEV 421-01-26] 463 

3.1.7  464 

distribution transformer 465 

small power transformer with the highest Um ≤ 36 kV and which is to be used for transferring 466 

electrical energy between a distribution circuit and a consumer circuit with Um ≤ 1,1 kV  467 

Note 1 to entry: Consumer is defined according to IEV 691-01-04. 468 

Note 2 to entry: This definition refers to a type of transformers produced in large series that do not require the full 469 
set of tests as defined in Subclause 10.2.1. For specific types of transformers used for the same purpose, e.g. dry 470 
type or voltage regulated distribution transformers, additional tests are prescribed in product relevant standards.  471 

3.1.8  472 

auto-transformer 473 

electromagnetic power transformer in which at least two windings have a common part  474 

3.1.9  475 

separate winding transformer 476 

electromagnetic power transformer having windings with no common parts  477 

[SOURCE: IEV 421-01-13, modified by excluding the note to entry] 478 
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3.1.10  479 

phase-shifting transformer PST 480 

power transformer (or combination of electromagnetic power transformers designed to work 481 

together) with two sets of line terminals (S and L) which is capable of varying the voltage phase -482 

angle relationship between the S terminals and the L terminals  483 

Note 1 to entry: The rated voltage of the S terminals and the L terminals may be the same or different. In addition, 484 
the PST may also be capable of varying the in-phase voltage. 485 

[SOURCE: IEC/IEEE 60076-57-1202] 486 

3.1.11  487 

booster transformer 488 

electromagnetic power transformer, other than an auto-transformer or PST, of which one 489 

winding is intended to be connected in series with a circuit in order to alter its voltage   490 

3.1.12  491 

liquid-immersed type transformer 492 

electromagnetic power transformer in which the magnetic circuit and windings are immersed in 493 

liquid 494 

Note 1 to entry: Liquid-immersed transformer and liquid-filled transformer are synonymous for the purposes of the 495 
IEC 60076 series of standards.  496 

Note 2 to entry:  If the liquid is oil this transformer type is called oil -immersed type transformer. 497 

[SOURCE: IEV 421-01-14, modified by adding the notes to entry] 498 

3.1.13  499 

dry-type transformer 500 

electromagnetic power transformer of which the magnetic circuit and windings are not immersed 501 

in an insulating liquid 502 

[SOURCE: IEV 421-01-16, modified] 503 

3.1.14  504 

gas-filled type power transformer 505 

dry-type transformer of which the magnetic circuit and windings are placed in a sealed 506 

(IEC 60050-421:1990, IEV 151-16-38) enclosure filled with gas 507 

Note 1 to entry: This transformer type is also called gas-insulated type transformer 508 

3.1.15  509 

liquid preservation system 510 

system in a liquid-immersed transformer by which the thermal expansion of the liquid is 511 

accommodated 512 

Note 1 to entry: Contact between the liquid and external air may sometimes be diminished or prevented.  513 

3.1.16  514 

sealed transformer 515 

power transformer which is non-breathing, that is, so sealed that there can be no significant 516 

interchange between its contents and the external atmosphere  517 

Note 1 to entry: In the case of liquid-immersed transformers, these may or may not have a cushion of gases.  518 

Note 2 to entry: Sealed transformers fall into two categories:  519 

a) power transformers in which the total volume of liquid, together with gases, or any combination thereof, remains 520 
constant over the temperature range.  521 
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