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220

221 INTERNATIONAL ELECTROTECHNICAL COMMISSION

222

223

224 INSTRUMENT TRANSFORMERS -

225

226 Part 2: Additional requirements for current transformers

227

228

229 FOREWORD

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

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

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

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

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

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

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

262 EC 61869-24 has been prepared by IEC technical committee 38: Instrument transformers. It is
263 an International Standard.

264

265  This second edition cancels and replaces the first edition published in 2012. This edition
266  constitutes a technical revision.

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

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

268
269 Full information on the voting for the approval of this standard can be found in the report on
270  voting indicated in the above table.
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271 The language used for the development of this International Standard is English.

272 This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
273 accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
274 at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
275 described in greater detail at www.iec.ch/publications.

276 This Part 2 is to be used in conjunction with, and is based on, IEC 61869-1, General
277 Requirements —second edition (2023), however the reader is encouraged to use its most recent
278 edition.

279  This Part 2 follows the structure of IEC 61869-1 and supplements or modifies its corresponding
280  clauses.

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

283 a) clauses, subclauses, tables, figures and notes that are numbered starting from 201 are
284 additional to those in Part 1;

285 b) additional annexes are lettered 2A, 2B, etc.

286 A list of all the parts in the IEC 61869 series, published under the general title Instrument
287 transformers, can be found on the IEC website. An overview of the planned set of standards at
288  the date of publication of this document is given below. The updated list of standards issued by
289 IEC TC38 is available at the website: www.iec.ch.

Product Product Title

family standard

standard

61869-1 61869-2 | Additional requirements for current transformers
General

requirements | 51869.3 | 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 (SAMU)
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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

290

291 The theoretical background for the dimensioning according to the electrical requirements has
292 become much more complex. In order to keep this standard as user-friendly as possible, the
293  explanation of the background information will be transferred to the Technical Report
294 |EC 61869-100 TR.

295  The committee has decided that the contents of this publication will remain unchanged until the
296 stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to
297 the specific publication. At this date, the publication will be

298 * reconfirmed,

299 * withdrawn,

300 * replaced by a revised edition, or
301 + amended.

302

303
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304 INTRODUCTION
305 A new introduction in part 2 will be added.

306  This document is the first revision of the standard |[EC 61869-2, defining additional requirements
307  for current transformers.

308 The main modifications of this revision are listed below:

309

310 ® XXXX

311 transfer of the definitions to the TC 38 Glossary IEC 61869-99

312 °

313
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314 INSTRUMENT TRANSFORMERS -

315

316 Part 2: Additional requirements for Current Transformers
317

318

319

320 1 Scope
321 Clause 1 of IEC 61869-1:2023 is replaced by the following:

322  This part of IEC 61869 is applicable to newly manufactured inductive current transformers
323 intended for applications where the nominal voltage is higher than 1 kV AC, for measuring,
324 protection and control purposes, with rated frequencies from 15 Hz to 400 Hz.

325 NOTE A bushing type current transformer, although having no primary insulation level for itself is often placed on a system with
326 a nominal voltage > 1 kV AC and therefore falls within the scope of this document. Example: CT placed around an HV bushing
327 or a cable.

328
329
330
331

332 2 Normative references

333 The following documents are referred to in the text in such a way that some or all of their content
334 constitutes requirements of this document. For dated references, only the edition cited applies.
335 For undated references, the latest edition of the referenced document (including any
336 amendments) applies.

337  Clause 2 of IEC 61869-1:2023 is applicable with the following additions:

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

339

340 3 Terms, definitions, symbols and abbreviated terms

341 3.1 Terms and definitions

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

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

345 e |EC Electropedia: available at https://www.electropedia.org/

346 e |SO Online browsing platform: available at https://www.iso.org/obp

347 [SOURCE: |[EC 60050-321:1986, 321-02-25]

348 3.2 Symbols and abbreviated terms

AlS air-insulated switchgear

CT current transformer

EMC electromagnetic compatibility
F mechanical load
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S rated frequency
Fal relative leakage rate
GIS gas-insulated switchgear
Lore rated internal arc fault current
I rated continuous thermal current
1dyn rated dynamic current
1pr rated primary current
I, rated secondary current
Ipsc rated short-circuit current
Ly, rated short-time thermal current
IT instrument transformer
. rated transformation ratio
se superelevation factor
PD partial discharge
U, highest voltage for equipment
sys highest voltage of the system
S, rated output — rated output power
Zy, rated burden
ZPA zero period acceleration
& ratio error
&g composite error
Ag phase displacement

349 4 Normal and special environmental conditions

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

351 5 Ratings

352 5.1 General

353 Subclause 5.1 of IEC 61869-1:2023 applies.

354 5.2 Voltage ratings
355  5.2.1 Highest voltage for equipment (Um)

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

357 5.2.2 Power system earthing

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

359 5.2.3 Standard values for rated primary voltage (Upr)

360 Subclause 5.2.3 of IEC 61869-1:2023 is not applicable.
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5.2.4 Standard values for rated secondary voltage (Usr)

Subclause 5.2.4 of IEC 61869-1:2023 is not applicable.

5.2.5 Rated auxiliary power supply voltage (Uar)

Subclause 5.2.5 of IEC 61869-1:2023 is not applicable.

5.3 Current ratings
5.3.1 Standard values for rated primary current (Ip/)

The standard values for rated primary current are:
10-12,5-15-20-25-30-40-50-60-75A,

and their decimal multiples or fractions.
The preferred values are those underlined.

5.3.2 Standard values for rated secondary current (Isr)

The standard values for rated secondary current are:
1A-5A.

For protective current transformers for transient performance, the standard value of the rated
secondary currentis 1 A.

5.3.3 Standard values for rated continuous thermal current (Zcth)

The standard value for rated continuous thermal current is the rated primary current.

When a rated continuous thermal current greater than the rated primary current is specified,
the preferred values are 120 %, 150 % and 200 % of rated primary current.

5.3.4 Short-time current ratings
5.3.4.1 Rated short-time thermal current (7:)

A rated short-time thermal current (/;;,) shall be assigned to the transformer.

The standard value for the duration of the rated short-time thermal current is 1 s.

5.3.4.2 Rated dynamic current (Zdyn)

The standard value of the rated dynamic current (Idyn) is 2,5 times the rated short-time thermal
current (7y,).

5.3.4.3 Rated internal arc fault current (Zarc)

Subclause 5.3.4.3 of IEC 61869-1:2023 applies.
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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.

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 with the following addition:

The secondary winding insulation of class PX and class PXR current transformers having a
rated knee point e.m.f. Ex > 2kV shall be capable of withstanding a rated power frequency
withstand voltage of 5 kV r.m.s. for 60 s.

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.

5.4.5.201 Inter-turn insulation requirements

The rated withstand voltage for inter-turn insulation shall be 4,5 kV peak.

For class PX and class PXR current transformers having a rated knee point e.m.f. of greater
than 450 V, the rated withstand voltage for the inter-turn insulation shall be a peak voltage of
10 times the r.m.s. value of the specified knee point e.m.f., or 10 kV peak, whichever is the
lower.

Note 201 Due to the test procedure, the wave shape can be highly distorted.
Note 202 In accordance with the test procedure 7.3.204, lower voltage values could result.
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 CVTs
5.6.1.1 General

Subclause 5.6.1.1 of IEC 61869-1:2023 applies. Documents
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422 5.6.1.2 Rated output values

423 The standard values of rated output for measuring classes and protective classes P and PR
424 are:

425 1-10 and 25 VA.
426 The power factor shall be 1.
427 For legacy burden definitions, see Annex 2H.

428  If legacy burdens are specified, shall be mentioned in the enquiry and on the nameplate. See
429  Annex 2H.

430 NOTE It is recommended to increase ALF instead of increasing the rated output. For more information refer to
431 technical report IEC TR 61869-100.

432

433  The standard rated output for class TPX, TPY and TPZ current transformers are expressed as
434  aresistive burden in Q

435 06-1-2

436 The preferred value is underlined. The values are based on a rated secondary current of 1 A.
437 For current transformers having a rated secondary current other than 1 A, the above values
438 shall be adjusted in inverse ratio to the square of the current.

439 For a given transformer, provided one of the values of rated output is standard and associated
440 with a standard accuracy class, the declaration of other rated outputs, which may be non-
441 standard values, but associated with other standard accuracy classes, is not precluded.

442 EXAMPLE: 10VA class 0.2S & 25VA class 0.5

443 5.6.2 Rated burden for LPITs

444  Subclause 5.6.2 of IEC 61869-1:2023 is not applicable.

445  5.6.3  Standard values for the rated delay time for EITs (tar)
446  Subclause 5.6.3 of IEC 61869-1:2023 is not applicable.

447 5.7 Accuracy requirements
448 5.71 General

449 Subclause 5.7.1 of IEC 61869-1:2023 applies.

450 5.7.2 Rated accuracy classes
451 5.7.2.201 Measuring current transformers
452 5.7.2.201.1 Standard accuracy classes

453 For measuring current transformers, the accuracy class is designated by the highest
454 permissible percentage of the ratio error (¢) at rated primary current and rated output.

455 The standard accuracy classes for measuring current transformers are:
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456 0,1-0,28-02-055S-0,5-1

457  5.7.2.201.2 Limits of ratio error (&) and phase displacement for measuring current
458 transformers

459 For classes 0,1 — 0,2 — 0,5 and 1, the ratio error and phase displacement at rated frequency
460  shall not exceed the values given in Table 201 where the output can assume any value from
461 1 VA to 100 % of the rated output indicated in 5.6.1.2.

462 For classes 0,2S and 0,5S the ratio error and phase displacement at the rated frequency shall
463 not exceed the values given in Table 202 where the output can assume any value from 1 VA
464  and 100 % of the rated output indicated in 5.6.1.2.

465 NOTE In general the prescribed limits of ratio error and phase displacement are valid for any given position of an
466 external conductor spaced at a distance in air not less than that required for insulation in air at the highest voltage
467 for equipment (U, ).

468
469 Table 201 — Limits of ratio error and phase displacement for measuring current
470 transformers (classes 0.1 to 1)
471
Accuracy Ratio error Phase displacement
class
+% + Minutes + Centiradians
at current (% of rated) at current (% of rated) at current (% of rated)
5 20 100 120 5 20 100 120 5 20 100 120
0,1 0,40 0,20 0,10 0,10 15,0 8,0 5,0 5,0 0,45 0,24 0,15 0,15
0,2 0,75 0,35 0,20 0,20 30,0 15,0 10,0 10,0 0,9 0,45 0,3 0,3
0,5 1,50 0,75 0,50 0,50 90,0 45,0 30,0 30,0 2,7 1,35 0,9 0,9
1 3,00 1,50 1,00 1,00 180,0 90,0 60,0 60,0 5,4 2,7 1,8 1,8
NOTE Due to the measurement resolution of 2 digits for ratio error and 1 digit for phase displacement, zeros are
added.
472
473 Table 202 - Limits of ratio error and phase displacement for measuring current
474 transformers (classes 0,2S and 0,5S)
Accuracy Ratio error Phase displacement
class
% + Minutes + Centiradians
at current (% of rated) at current (% of rated) at current (% of rated)
1° 5 20 | 100 | 120 | 42 5 20 | 100 | 120 | 4° 5 20 | 100 | 120
0,28 0,75 (0,350,201 0,20 | 0,20 | 30,0 | 15,0 | 10,0 (10,0 | 10,0 0,9 |0,45| 0,3 | 0,3 | 0,3
0,58 1,50 | 0,75 0,50 | 0,50 | 0,50 | 90,0 | 45,0 | 30,0 { 30,0 | 30,0 | 2,7 |1,35|( 0,9 | 0,9 | 0,9

2 In some applications (e.g., renewable energy sources), it may be necessary to specify an
accuracy in the lower end of the primary current range. In those cases, the lower limit of
accuracy for 1% of the primary current may be lowered to 0,25% of the primary current
subjected to agreement between manufacturer and purchaser. (The specify primary range
should be noted in the rating plate).
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NOTE Due to the measurement resolution of 2 digits for ratio error and 1 digit for phase displacement, zeros
are added.

475
476

477 5.7.2.201.3 Extended current ratings

478 Current transformers of accuracy classes 0.1 to 1 may be marked as having an extended current
479 rating provided they comply with the following two requirements:

480 o the rated continuous thermal current shall be the rated extended primary current.
481 e the limits of ratio error and phase displacement prescribed for 120 % of rated primary
482 current in Table 201 shall be retained up to the rated extended primary current.

483  The rated extended primary current shall be expressed as a percentage of the rated primary
484 current.

485  5.7.2.201.4 Instrument security factor

486 An instrument security factor may be specified.
487  Standard values are: FS5and FS 10

488 5.7.2.202 Protective current transformers

489 5.7.2.202.1 General

490 Three different approaches are designated to define protective current transformers (see
491 Table 203). In practice, each of the three definitions may result in the same physical realization.

492 Table 203 — Characterisation of protective classes
Designation Limit for Explanation
remanent flux

P no @ Defining a current transformer to meet the composite error requirements of a
short-circuit current under symmetrical steady state conditions

PR yes

PX no 9 Defining a current transformer by specifying its magnetizing characteristic

PXR yes ®)

TPX no @ Defining a current transformer to meet the transient error requirements under
the conditions of an asymmetrical short-circuit current

TPY yes

TPZ yes

3 Although there is no limit of remanent flux, gaps are allowed, e.g. in split core current transformers.

) To distinguish between PX and PXR, the remanent flux criteria is used.

493

494  For all protection classes, a dimensioning factor (K, r, K, Ksser Kig) €xists which can be

495 understood as the ratio of the e.m.f. at limiting conditions to the e.m.f. at rated output and rated
496  current. They can be compared with each other, but care must be taken with conversions
497  between different classes.

498  For example, a class TPY with R, = 56 Ohms, Ky . = 20 and K;; =5,5 can be equivalent to 5 VA
499 10 PR 110, but a K,,  of 110 suggest an extremely high short circuit of 320 kA, for which the
500 CT is not built because the rated short-time thermal current is exceeded. Documents
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501 More information can be found in clause 10 of IEC TR 61869-100:2017.

502 5.7.2.202.2 Class P protective current transformers
503  5.7.2.202.2.1 Standard accuracy limit factors (Kacr)
504  The standard values for K .r are:

505 5-10-15-20-30

506 5.7.2.202.2.2 Standard accuracy classes

507  The accuracy class is designated using the highest permissible percentage of the composite
508  error, followed by the letter “P” (standing for “protection”) and the ALF value.

509  The standard accuracy classes for protective current transformers are:
510 5P and 10P

511 5.7.2.202.2.3 Error limits for class P protective current transformers

512 At rated frequency and with rated burden connected, the ratio error, phase displacement and
513 composite error shall not exceed the limits given in Table 204

514 Table 204 - Error limits for protective current transformers class P and PR
Accuracy class Ratio error at rated Phase displacement at Composite error at rated
primary current rated primary current accuracy limit primary
current
+ % + Minutes + Centiradians %
5P and 5PR 1 60 1,8 5
10P and 10PR 3 - - 10
515

516 5.7.2.202.3 Class PR protective current transformers
517 5.7.2.202.3.1 Standard accuracy limit factor (K4.r)

518 The standard values for K,.» are:
519 5-10-15-20-30

520 5.7.2.202.3.2 Standard accuracy classes

521 The accuracy class is designated by the highest permissible percentage of the composite error,
522  followed by the letters "PR" (indicating protection low remanence) and the ALF value.

523  The standard accuracy classes for low remanence protective current transformers are:
524 5PR and 10PR

525 5.7.2.202.3.3 Error limits for class PR protective current transformers

526 At rated frequency and with rated burden connected, the ratio error, phase displacement and
527  composite error shall not exceed the limits given in Table 204.
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528  5.7.2.202.3.4 Remanence factor (KRr)

529  The remanence factor (KR) shall not exceed 10 %.

530 NOTE The insertion of one or more gaps in the core is a method for limiting the remanence factor.
531 5.7.2.202.3.5 Secondary loop time constant (7s)

532  The secondary loop time constant may be specified optionally.

533 5.7.2.202.3.6 Secondary winding resistance (Rc:)

534 The upper limit of the secondary winding resistance may be specified optionally.

535 5.7.2.202.4 Class PX and class PXR protective current transformers

536  The performance of class PX protective current transformers shall be specified in terms of the
537  following:

53  — rated primary current (/);

539  — rated secondary current (Ig);

540 — rated turns ratio;

541  — rated knee point e.m.f. (E,);

542 — upper limit of exciting current (/) at the rated knee point e.m.f. and/or at a stated percentage
543 thereof.

544  — upper limit of secondary winding resistance (R).

545 Instead of specifying the rated knee point e.m.f. (E) explicitly, £, may be calculated as follows:
546 E, =K, X (Ret + Ry) X I

547 In this case, the rated resistive burden (Ry) and the dimensioning factor (X,) shall be specified,
548  and the choice of R, is left to the manufacturer.

549 For class PX, the turns ratio error shall not exceed +0,25 %.
550 For class PXR, the turns ratio error shall not exceed 1 %.

551 For class PXR, the remanence factor shall not exceed 10 %.

552 NOTE 201 To ensure a remanence factor <= 10 %, class PXR current transformers can comprise gaps.
553 NOTE 202 For large class PXR cores with low ampere-turns, it may be difficult to meet the remanence factor
554 requirement. In such cases, a remanence factor higher than 10 % can be agreed.

555 5.7.2.202.5 Protective current transformers for transient performance
556 5.7.2.202.5.1 Error limits for TPX, TPY and TPZ current transformers

557 With rated resistive burden connected to the current transformer, the ratio error and the phase
558 displacement at rated frequency shall not exceed the error limits given in Table 205.

559 When the specified duty cycle (or a duty cycle corresponding to the specified transient
560 dimensioning factor K;4) is applied to the current transformer connected to the rated resistive

561 burden, the transient errors € (for TPX and TPY) or &,. (for TPZ) shall not exceed the limits

562  given in Table 205. Documents
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All error limits are based on a secondary winding temperature of 75°C.

Table 205 — Error limits for TPX, TPY and TPZ current transformers

Class At rated primary current Transient error limits
under specified duty
Ratio error Phase displacement cycle conditions
+% Minutes Centiradians
TPX 0,5 + 30 +0,9 £=10%
TPY 1,0 + 60 +1,8 £=10 %
TPZ 1,0 180 + 18 53+0,6 £.=10 %

NOTE 201 In some cases, the absolute value of the phase displacement may be of less importance than
achieving minimal deviation from the average value of a given production series.

NOTE 202 For TPY cores, the following equation can be used under the condition that the appropriate £, value
does not exceed the linear part of the magnetizing curve:

27fs ¥ T,

5.7.2.202.5.2 Limits for remanence factor (Kg)

TPX: no limit
TPY: Kr <10%
TPZ: Kr < 10%

NOTE For TPZ cores, a remanence factor << 10 % is given by the design. Therefore, the remanent flux can be

neglected.

5.7.2.202.5.3 Specification methods

The two specification methods are illustrated in Table 206.

The standard definition offers the possibility to specify “overall requirements” which cover the
requirements of different duty cycles. With the alternative definition, the choice of one specific
duty cycle cannot describe all protection requirements. The specifications shall not be mixed,
otherwise the current transformer may be over-determined.

Table 206 — Specification Methods for TPX, TPY and TPZ current transformers

Standard specification

Alternative specification

Class designation (TPX, TPY or TPZ)

Class designation (TPX, TPY or TPZ)

Rated symmetrical
short-circuit current factor K¢

Rated symmetrical
short-circuit current factor K¢

Rated value of transient dimensioning factor
Kig

Duty cycle, consisting of:

For C-O cycle: t’a

For C-O-C-O cycle: t'a, t, ta, ty
Y » 5 'Bocuments
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Rated value of secondary loop time constant | Rated primary time constant T,
Tg (for TPY class only, depending on the

application)

Rated resistive burden R, Rated resistive burden Ry

NOTE 201 For current transformers with tapped secondary windings, the given accuracy requirements can be
fulfilled for one ratio only.

NOTE 202 For current transformers with primary reconnection set, the accuracy requirements may be fulfilled for
different ratios. In this case, attention should be paid to the factor of construction 7 which can be influenced by the

configuration of the primary conductors.

NOTE 203 In the standard specification, K4 is usually given by the supplier of the protection devices and Tg could
be also specified if needed, only for TPY cores.

For TPY class the value of Ts must be indicated on the rating plate.
5.7.2.203 Class assignments for selectable ratio current transformers
5.7.2.203.1 Accuracy performance for current transformers with primary reconnection

For all accuracy classes, the accuracy requirements refer to all specified reconnections.

5.7.2.203.2 Accuracy performance for current transformers with tapped secondary
windings

For all accuracy classes, the accuracy requirements refer to the highest transformation ratio,
unless specified otherwise.

When required by the purchaser, the manufacturer shall give information about the accuracy
performance at lower ratios.

5.7.3  Accuracy class extension for harmonics

Subclause 5.7.3 of IEC 61869-1:2023 applies.

5.7.4 Accuracy requirements for harmonics

Subclause 5.7.4 of IEC 61869-1:2023 applies.

5.7.5 Harmonic requirements for LPIT protection accuracy classes

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

5.7.6 Anti-aliasing filter for EIT using digital data processing

Subclause 5.7.6 of IEC 61869-1:2023 is not applicable.

6 Design and construction

6.1 Requirements for liquids used in equipment

Subclause 6.1 of IEC 61869-1:2023 applies.

6.2 Requirements for gases used in equipment
Subclause 6.2 of IEC 61869-1:2023 applies.
Documents

Document Sharing Hub

Full document details: 24/30498336 DC


http://www.avadocuments.com/doc/24-30498336-dc
http://www.avadocuments.com/doc/24-30498336-dc

38/799/CD - 22 - IEC CD 61869-2 © IEC:2024

609 6.3 Requirements for solid materials uses in equipment

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

611 6.4 Requirements for temperature rise of parts and components
612 6.4.1 General

613  Subclause 6.4.1 of IEC 61869-1:2023 applies modifying the first paragraph with the following
614  one:

615  The temperature rise of windings, magnetic circuits and any other parts in a current transformer
616  when carrying a primary current equal to the rated continuous thermal current, with a unity power-factor

617 burden corresponding to the rated output, shall not exceed the appropriate value given in Table 12 of
618 IEC 61869-1:2023. These values are based on the service conditions given in Clause 4.2.1

619  6.4.2 Influence of altitude on temperature rise

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

621 6.5 Requirements for earthing equipment
622  6.5.1 General

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

624  6.5.2 Earthing of the enclosure
625 6.5.2.1 GIS enclosure

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

627 6.5.2.2 Enclosure of low-voltage components

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

629 6.5.3 Electrical continuity

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

631 6.6 Requirements for the external insulation

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

633 6.7 Mechanical requirements

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

635 6.8 Multiple chopped impulses on primary terminals

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

637 6.9 Internal arc fault protection

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

639 6.10 Degrees of protection by enclosures

640  All subclause 6.10 of IEC 61869-1:2023 applies.
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641 6.11 Electromagnetic compability (EMC)
642 6.11.1 General
643  Subclause 6.11.1 of IEC 61869-1:2023 is replaced by the following:

644 For current transformers, the following EMC requirements are specified:

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

648 6.11.2 Requirements for immunity

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

650 6.11.3 Requirements for emission

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

652 6.11.4 Requirements for transmitted overvoltage (TOV)

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

654 6.11.5 Requirements for radio interference voltage (RIV)

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

656 6.12 Corrosion

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

658 6.13 Markings
659 6.13.1 General

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

661 6.13.2 Terminal markings
662 6.13.2.1 General rules

663  Subclause 6.13.2.1 of IEC 61869-1:2023 applies.

664  6.13.2.2 Method of marking

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

666  6.13.2.3 Markings to be used

667 The markings of current transformer terminals shall be as indicated in Table 207.
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Table 207 — Marking of terminals

Primary terminals

Secondary terminals

S1 S2

Single-ratio transformer

S1 S2 S3

Transformer with an intermediate tapping on
secondary winding

Primary terminals

Secondary terminals

Transformer with primary winding in
2 sections intended for connections either in
series or in parallel

181 182 281 282
s s; st 83
Transformer with 2 secondary windings; each

with its own magnetic core (two alternative
markings for the secondary terminals)

6.13.2.4 Indication of relative polarities

Subclause 6.13.2.4 of IEC 61869-1:2023 applies.

6.13.3 Rating plate markings

Subclause 6.13.3 of IEC 61869-1:2023 applies with the following additional markings:

a) the rated short-time thermal current (1), (e.g. Ith = 40 kA);

b) the rated dynamic current (Idyn) if it differs from 2,5 x I, (e.g. Iayn = 85 kA);

c) the rated continuous thermal current (/) if different from the rated primary current.

EXAMPLE 1

For single core current transformer with secondary taps: Ictn = 150 %
(meaning 150 % of the rated primary current for each tap)

EXAMPLE 2

For current transformers with several cores of different ratios
(e.g. 300/5 A and 4000/1 A): I = 450 A
(meaning 450 A as the maximum continuous thermal current through all cores of the current transformer)

EXAMPLE 3

For current transformers with primary reconnection (4x300/1 A): I = 4x450 A
(meaning continuous thermal current of 450, 900 or 1800 A, depending on the primary reconnection)

A current transformer satisfying the requirements of several combinations of output and
accuracy class may be marked according to all of them.

EXAMPLE 4

EXAMPLE 5

5 VAcl 1;

5VAcl. 0,5, 10 VA cl. 5P20

3VAcl. 0,5
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691 EXAMPLE 6 5 VA cl.1 & 5P20

692  For a current transformer with outputs defined according to edition 1.0 of |[EC 61869-3, the
693  expression “Annex 2H” must be added after the rated output. (See Annex 2H).

694 EXAMPLE 7  30VA cl 0,5 FS10 “Annex 2H”
695  6.13.3.201 Specific marking of the rating plate of a measuring current transformer

696  The accuracy class and instrument security factor (if specified) shall be indicated following the
697 indication of the corresponding rated output.

698 EXAMPLE 1 5VAcl. 0,5

699 EXAMPLE2 5VAcl. 0,5FS 10

700 Current transformers having an extended current rating (see 5.7.2.201.3) shall have this rating
701 indicated immediately following the class designation.

702 EXAMPLE 3 5 VAcl. 0,5ext.150 % FS 10

703 For current transformers having an extended burden range (see Error! Reference source not
704  found.), this rating shall directly precede the class indication.

705 EXAMPLE 4 1-5 VA class 0,2 (meaning burden range from 1 to 5 VA at class 0,2)

706 NOTE The rating plate can contain information concerning several combinations of ratios, burdens and accuracy
707 classes that the transformer can satisfy at the same ratio. In this case, non-standard values of burden can be used.

708 EXAMPLE 5 5 VAclass 1; 3 VA class 0,5

709 For current transformers having an extended primary range in the low end, this range shall be
710 indicated.

711 EXAMPLE 6 5 VA class 0,2S from 0,25% to 120% of Ipr

712 6.13.3.202 Specific marking of the rating plate of a class P protective current
713 transformer

714 The rated accuracy limit factor shall be indicated following the corresponding rated output and
715 accuracy class.

716 EXAMPLE 5 VA class 5P10

717 6.13.3.203 Specific marking of the rating plate of class PR protective current
718 transformer

719 The rated accuracy limit factor shall be indicated following the corresponding rated output and
720  accuracy class.

721 EXAMPLE 1 5 VA class 5PR10

722 If specified, the following parameters shall also be indicated:

723 — the secondary loop time constant (7y);
724 — the upper limit of the secondary winding resistance (Ry);
725 EXAMPLE 2 5 VA class 5PR10, T7s =200 ms, Rct<=2,4Q

726  6.13.3.204 Specific marking of the rating plate of class PX and PXR protective current
727 transformers

728  The class requirements may be indicated as follows: Documents
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