Draft for Public Comment

bsi.

BSI Group Headquarters

Form 36

DPC: 24/ 30498344 DC

Date: 09 August 2024
389 Chiswick High Road London W4 4AL Origin: International
Tel: +44 (0)20 8996 9000

Fax: +44 (0)20 8996 7400
www.bsigroup.com

Latest datefor receipt of comments. 25 September 2024 Project No. 2024/02224
Responsible committee: PEL/38 Instrument transformers

Interested committees:

Title: BS EN IEC 61869-5 Instrument transformers

Part 5: Additional requirements for capacitor voltage transformers

Please notify the secretary if you are aware of any keywords that might assist in classifying or identifying the standard or if the
content of this standard

i) hasany issuesrelated to 3rd party IPR, patent or copyright

ii) affectsother national standard(s)

iii) requires additional national guidance or information

WARNING: THISISA DRAFT AND MUST NOT BE REGARDED OR USED ASA BRITISH STANDARD.
THISDRAFT ISNOT CURRENT BEYOND 25 September 2024

This draft isissued to allow comments from interested parties; all comments will be given consideration prior to publication. No
acknowledgement will normally be sent. See overleaf for information on the submission of comments.

No copying is allowed, in any form, without prior written permission from BSI except as permitted under the Copyright, Designs
and Patent Act 1988 or for circulation within a nominating organization for briefing purposes. Electronic circulation islimited to
dissemination by e-mail within such an organization by committee members.

Further copies of this draft may be purchased from BSI Shop http://shop.bsigroup.com
or from BSI Customer Services, Tel: +44(0) 20 8996 9001 or email cservices@bsigroup.com.
British, International and foreign standards are also available from BSI Customer Services.

Information on the co-operating organizations represented on the committees referenced above may be obtained from
http://standar dsdevelopment.bsigroup.com

Responsible Committee Secretary: Lilly Malik (BSI) Documents
Direct tel: Document Sharing Hub
E-mail: lilly.malik @bsigroup.com

Full document details: 24/30498344 DC


http://www.avadocuments.com/doc/24-30498344-dc
http://www.avadocuments.com/doc/24-30498344-dc

Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.

Full document details: 24/30498344 DC

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/24-30498344-dc
http://www.avadocuments.com/doc/24-30498344-dc

38/801/CD

COMMITTEE DRAFT (CD)

PROJECT NUMBER:

EC 61869-§ ED2

DATE OF CIRCULATION: CLOSING DATE FOR COMMENTS:

2024-08-02 2024-10-25

SUPERSEDES DOCUMENTS:

38/784/RR
IEC TC 38 : INSTRUMENT TRANSFORMERS
SECRETARIAT: SECRETARY:
Italy Mr Filippo Frugoni
OF INTEREST TO THE FOLLOWING COMMITTEES: HORIZONTAL FUNCTION(S):

TC 13,SC 17C,TC 33,TC 85,TC 95

ASPECTS CONCERNED:

Electricity transmission and distribution

This document is still under study and subject to change. It should not be used for reference purposes.

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of which they are
aware and to provide supporting documentation.

Recipients of this document are invited to submit, with their comments, notification of any local regulations or technical re asons
that may exist and should be considered should this proposal proceed, recognizing that failure to address such requirements
could result in the need for new or existing “In Some Countries” clauses. (SEE AC/22/2007 OR NEW GUIDANCE DOC).

TITLE:

Instrument transformers - Part 5: Additional requirements for capacitor voltage transformers

NOTE FROM TC/SC OFFICERS:

Copyright © 2024 International Electrotechnical Commission, IEC. All rights reserved. It is permitted to download this
electronic file, to make a copy and to print out the content for the sole purpose of preparing National Committee positions.
You may not copy or "mirror" the file or printed version of the document, or any part of it, for any other purpose without
permission in writing from IEC.

Documents

Document Sharing Hub

CO - Public
Full document details: 24/30498344 DC


https://documents.iec.ch/ords/f?p=700:610:::::P610_DOCUMENT_FILE_ID:887989
https://www.iec.ch/tc-tools/grt
https://doi.org/10.3403/30247633U?&urlappend=%26utm_campaign=pdfdoi%26utm_source=pdfdoi%26utm_medium=pdf
http://www.avadocuments.com/doc/24-30498344-dc
http://www.avadocuments.com/doc/24-30498344-dc

38/801/CD -2 - IEC CD 61869-5 ED2 © IEC 2024

1 CONTENTS

2

K I SO 1 A @ T I P 8
4 INTRODUCTION ..ottt et et ettt et r et et e e e e eanas 11
5 1 S oo o 1= Y 12
6 2  Normative referenCes ... 12
7 3 Terms, definitions, symbols and abbreviated terms ..o 13
8 3.1 Terms and definifioNS ... 13
9 3.2 Symbols and abbreviated terms ... ... 13
10 4 Normal and special environmental conditions ... 14
11 D RAIING S et e 14
12 5.1 LY o= - | 14
13 5.2 VO FA NG S ot e 14
14 5.2.1 Highest voltage for equipment (Ump)...ccoooviiiiiiiiiiiiii 14
15 5.2.2 Power system earthing ..o 14
16 5.2.3 Standard values for rated primary voltage (Upp).......cooovoriniii, 14
17 5.2.4 Standard values for rated secondary voltage (Ugp) -....oovvveeiiiieiiiiiiiiiiinnnnnen, 16
18 5.2.5 Rated auxiliary power supply voltage (Ugp)......ccvvvieiiiiiiiiiiiiiiii, 16
19 5.2.501 Standard values for rated voltage factor (Fv) ......ccovveiiiiiiiii 16
20 5.3 CUITENT FAtINGS o 17
21 5.3.1 Standard values for rated primary current (/pp) ..o 17
22 5.3.2 Standard values for rated secondary current (Igp) ......ooovvieiiiniiiiiiiiiiin, 17
23 5.3.3 Standard values for rated continuous thermal current (/o) ooooooeeeeeeeeiiinnnnnnnn. 17
24 5.3.4 Short-time current ratings ... ..o 17
25 5.4 DiIeleCIriC FatINGS . e 17
26 5.4.1 LT 1= = | P 17
27 5.4.2 Rated primary terminal insulation level ... 17
28 5.4.3 Other requirements for primary terminal insulation...................coo, 18
29 54.4 Between-section insulation requirements ... 18
30 5.4.5 Insulation requirements for secondary terminals and low-voltage
31 (oZoT 0 a] T o] gT=T o) €= PP 18
32 5.5 Rated frequUeNCY (ff) .. oo 19
33 5.6 OULPUL FAtINGS -t e 19
34 5.6.1 Rated output for inductive instrument transformers and CVT ...........ccoooieniis 19
35 5.6.2 Rated burden for LPITS ..o e 20
36 5.6.3 Standard values for the rated delay time for EITs (7gp)...ccovvvvieiiniii. 20
37 5.7 ACCUracy reqUIrEMENTS ..ot e e enas 21
38 5.7.1 7= 1T =Y PPN 21
39 5.7.2 Rated aCCUuracy ClasSes ...t 21
40 5.7.3 Accuracy class extension for harmoniCs ..........ccooviiiiiiiiiiii 23
41 5.7.4 Accuracy requirements for harmoniCs ..........coooviiiiiii i, 23
42 5.7.5 Harmonic requirements for LPIT protection accuracy classes ........................ 23
43 5.7.6 Anti-aliasing filter for EIT using digital data processing ..............ccocoveieiiennn. 23
44 6 Design and CONSITUCTION .....iiu i e 23

Documents

Document Sharing Hub

Full document details: 24/30498344 DC


http://www.avadocuments.com/doc/24-30498344-dc
http://www.avadocuments.com/doc/24-30498344-dc

IEC CD 61869-5 ED2 © IEC 2024 -3- 38/801/CD

45 6.1 Requirements for liquids used in equipment...........cooiiiiiiic e 23
46 6.1.1 LT o =T = | 23
47 6.1.2 Liquid level iINdiCator ... ... 23
48 6.1.3 Liquid tightness ..oovii i 23
49 6.2 Requirements for gases used in equipment. ... 24
50 6.3 Requirements for solid materials used in equipment .............cocoiiiiiiiinnn, 24
51 6.4 Requirements for temperature rise of parts and components..............ccooociiien. 24
52 6.4.1 €= 1T Y PN 24
53 6.4.2 Influence of altitude on temperature rise ...........cooviiii i 24
54 6.5 Requirements for earthing of equipment............ooiii 24
55 6.5.1 L€ T=Y 1T Y PR 24
56 6.5.2 Earthing of the enclosure ... 24
57 6.5.3 Electrical continuUity ..o 24
58 6.6 Requirements for the external insulation ................coooi 25
59 6.7 Mechanical reqUIremMeENts ... ..o 25
60 6.8 Multiple chopped impulses on primary terminals .............cooiiiiiiiii e 25
61 6.9 Internal arc fault protection requirements ..o, 25
62 6.10 Degrees of protection by €nCloSUIreS ........ccooiiiiiiiiiiiii e, 25
63 6.11  Electromagnetic compatibility (EMC).......coiiiiiii e 25
64 6.11.1 LY o= - | 25
65 6.11.2 Requirements for immunity ..o 25
66 6.11.3 Requirements for @miSSion ........ooooiiiiiiii 25
67 6.11.4 Requirements for transmitted overvoltage (TOV) ... 25
68 6.11.5 Requirements for radio interference voltage (RIV) .......ccooiiiiiiiin, 25
69 L 17 O T4 o 1= Lo o [P 25
70 I T /=Y o ¢ g e = PP 25
71 6.13.1 LY o= - | 25
72 6.13.2 Terminal Markings ... e 26
73 6.13.3 Rating plate Markings .......o.iuiiiiii 27
74 6.14 Requirements for LPIT secondary terminal connection ..............c..coooiiiiiinin. 30
75 6.15 EIT secondary Signal NOISE .....couiiiiiiiiiii e 30
76 B.16  FiIre hazZard ......ieiiiiii e 30
77 6.17 Pressure withstand of gas-filled enclosures ... 30
78 6.18  Failure detection Of ElT ..ot e en e 30
79 B.19  OPrabilitY . oeiei e 30
80 6.20 Reliability and dependability of EIT . ..ot 30
81 6.21  Vibration requUIremMeNnts ... .. ..o 30
82 6.22 Storage climatic conditions withstand capability ... 30
83 6.501 Short circuit withstand capability ..........cooiiiii 30
84 OIS T0 D =y o B == To] o =1 o o] = Y 30
85 6.503 TranSIENt FESPOMNSE ..uuiii i e 31
86 6.503.1 LY o= = | 31
87 6.503.2 Requirements for transient reSponNSe ......c.cooeiiiiiiiiiii 32
88 6.503.3 Standard transient response class extensions ............ccocceviiiiiiiiiiiiie e 32
89 6.504 Requirements for carrier — freqQUENCY aCCESSONIES .. .cuuiivriiiiiiiiiieiieeee e 32
90 6.504.1 GBNEIAL ..t 32
91 6.504.2 D = Yo T oo 1 33
92 6.504.3 Voltage limitation deviCe ..o 33
93 7 TS oo Documents

Document Sharing Hub

Full document details: 24/30498344 DC


http://www.avadocuments.com/doc/24-30498344-dc
http://www.avadocuments.com/doc/24-30498344-dc

38/801/CD -4 - IEC CD 61869-5 ED2 © IEC 2024

94 7.1 LT a1 =Y P 33
95 7.1.1 Classification of 1eStS . .o 33
96 7.1.2 LSt Of 1SS oot 33
97 7.1.3 SeqUENCE Of 18STS . vt 35
98 7.1.4 Testing CONAItIONS ... 36
99 7.2 TP A S et 36
100 7.2.1 LT o =T = | 36
101 7.2.2 Temperature rise test ... 36
102 7.2.3 Impulse voltage withstand test on primary terminals ...............ccooiiiiinne. 38
103 7.2.4 Wet test for outdoor type instrument transformers.............cooiiiii. 39
104 7.2.5 Electromagnetic compatibility (EMC) tests ........ccoceoviiiiiiiiiiiiii e, 39
105 7.2.6 TeSES fOr @CCUIACY .oviiieii e 39
106 7.2.7 Verification of the degree of protection by enclosures ................cccoeeiininl. 41
107 7.2.8 Enclosure tightness test at ambient temperature................c.ociiin 41
108 7.2.9 Proof test for the gas-filled enclosure ..o, 41
109 7.2.10 MechaniCal teStS . ... 41
110 7.2.11 Voltage withstand test of low-voltage components and secondary

111 B MINAIS . oe i 41
112 7.2.12 Storage climatic environmental tests............cooiiii i 41
113 7.2.13 ViIbration teSt .. . i 41
114 7.2.14 Durability of Markings . ... 41
115 7.2.15 Tests for accuracy for harmonics and low frequencies .............ccoooiiiin. 41
116 7.2.16 Test for anti-aliasing ......oouiieiii 41
117 7.2.501 Capacitance and tané measurement at power-frequency .............cooeieiiiiennn. 41
118 7.2.502  Short-circuit withstand capability test...........cooii 43
119 7.2.503 Ferro-resonancCe teStS ..o 44
120 7.2.504 Transient response test . ... 44
121 7.2.505 Type test for carrier freqUENCY aCCESSOMES.....ccuiiiviiiiiiii e 45
122 7.3 ROUIINE 1SS . e e 46
123 7.3.1 Power-frequency voltage withstand tests on primary terminals ...................... 46
124 7.3.2 Partial discharge measurement....... .o 48
125 7.3.3 Power-frequency voltage withstand tests between sections ........................... 48
126 7.3.4 Power-frequency voltage withstand tests on secondary terminals .................. 48
127 7.3.5 Power-frequency voltage withstand test for low-voltage components ............. 49
128 7.3.6 TESE fOr @CCUTACY ..nitiit e 49
129 7.3.7 Verification of markings ... 50
130 7.3.8 Enclosure tightness test at ambient temperature.................cocoi 50
131 7.3.9 Pressure test for the gas-filled enclosure ... 51
132 7.3.10 Measurement of capacitance and dielectric dissipation factor ........................ 51
133 7.3.501  Ferro-resonance CheCK ... 51
134 7.3.502 Routine tests for carrier frequUency acCesSOriesS. .......coviviiiiiiiiiiiiiiiieiieieeene 51
135 7.4 SPECIAl 1SS Lot e 52
136 7.41 Multiple chopped impulse test on primary terminals ...............cooiiiine. 52
137 7.4.2 Transmitted overvoltage test.........coo i 52
138 7.4.3 Internal arc fault test.... ..o 52
139 7.4.4 Enclosure tightness test at low and high temperatures..............c..coinn. 52
140 7.4.5 Insulation resistance measurement on secondary terminals........................... 52
141 7.4.6 COrTOSION 1S L e 52
142 7.4.7 Fire hazard teSt ..........cooiiiiiiii i Documients

Document Sharing Hub

Full document details: 24/30498344 DC


http://www.avadocuments.com/doc/24-30498344-dc
http://www.avadocuments.com/doc/24-30498344-dc

143
144
145
146
147
148
149
150
151
152

153
154

155
156

157
158

159
160

161
162
163

164
165
166
167
168
169
170
171

172
173

174

175
176

177
178

179
180
181
182
183
184
185
186
187
188

189
190

IEC CD 61869-5 ED2 © IEC 2024 -5- 38/801/CD

7.4.8 Thermo-mechanical endurance test ... 52
7.4.9 Vibration and shocCk testS........ooiiiii 52
7.4.10 Tests for accuracy versus harmoniCs ........oveviiiiiiiiii e 52
7.4.11 Seismic qualification . ... 52
7.4.501 Determination of the temperature coefficient (TC).....c..ccoviiiiiiiiiiiiin. 52
7.4.502 Tightness design test of capacitor units ..............cooooiiiii 52
7.4.503 High-frequency characteristics of capacitor voltage transformers.................... 53
7.5 ComMMISSIONING 1ESTS . iu it 53
7.6 SaAMIPIE 1B S et 53
8 Rules for transport, storage, erection, operation and maintenance........................c..o... 53
O S A Y e 53
10 Influence of products on the natural environment..............ccoooii 53
Annex A (normative) Identification of test specimen Annex A of IEC61869-1:2023
=] o 0] 1= PP 54
Annex B (informative) Recommendation for contents of failure reports Annex B of
IECB1869-1:2023 @PPlES ieuuiiiiiiiiiii ettt 55
Annex C (informative) Fire hazard Annex C of IEC61869-1:2023 applies ......cc.ccoveevveiniennnnns 56
Annex D (informative) Sample test Annex D of IEC61869-1:2023 applies ........cccoeevvvenennnnes 57

Annex E (informative) Technique used in temperature rise test of transformers to
determine the thermal time constant by an experimental estimation Annex E of

IECB1869-1:2023 APPlES .oeunieniiiiii et 58
Annex F (informative) Guidance for the extension of validity of type tests or special
tests of instrument transformers .. ... 59
F.1 LT 1= = | P 59
F.2 Information needed for extension of type test validity ..o, 59
F.3 Application of extension Criteria ..........ooooiii i 59
Annex G (informative) Guidance for the calculation of equivalent diameter in case of
irregular shape of insulating part Annex G of IEC61869-1:2023 applies.......c.ccoeeeeenenne. 60
Annex H (informative) Test circuits Annex H of IEC61869-1:2023 applies ........ccoccveeeeneennenn. 61
Annex | (normative) Seismic qualification of instrument transformers Annex | of
IECB1869-1:2023 @PPlES .oeunieniiiiei ettt 62
Annex 5A (normative) Typical diagram of a capacitor voltage transformer .................... 63
Annex 5B (informative) Transient response of capacitor voltage transformer under
L= 181 Qo0 o o 11410} o =P 64
Annex 5C (informative) Information about residual voltage winding.............co.cooeiin 65
Annex 5D (informative) Accuracy measurements with more than one winding................ 67
BD A GONEIAl. e e e 67
5D.2 Load distribution according to the standard definition................c..coiiiiin . 68
5D.3 Load distribution alternative way ... 68
5D.4 Extended DUrdeN FANGe .....c.oiuitiiiiiii e e 69
Annex 5E (informative) Assessment of accuracy for different burden and power
factor from the measured data .........coooiiiiiii 71
BE. 1 INrOdUCHION e 71
5E.2 Applicability of the method ... 71
5E.3 Error determination SEQUENCE ... ..o 71
5E.4 Extrapolation of measured data to zero burden .............coocooiii 72
5E.5 Calculation of voltage error and phase displacement for other burdens and
POW T A0S .o e e 73
Documents

Document Sharing Hub

Full document details: 24/30498344 DC


http://www.avadocuments.com/doc/24-30498344-dc
http://www.avadocuments.com/doc/24-30498344-dc

38/801/CD -6- IEC CD 61869-5 ED2 © IEC 2024

191 BE.6 Calculation eXamPles ... oot 74

192 5E.6.1 General calculation example ... ..o 74

193 5E.6.2 Calculation example - Influence of zero burden ..., 76

194  Annex 5F (normative) Legacy burden values and accuracy definitions.......................... 79

195 BF .1 INIrOAUCTION e e 79

196 5F.2  Legacy OUtpUt ValUES . ... 79

197 5F.3 Legacy thermal limiting output values ... 79

198 5F.4 Legacy output values for residual voltage windings .............cccoviiiiiiiiinee e, 79

199 5F.5 Legacy thermal limiting output values for residual voltage windings ...................... 79

200 5F.6 Legacy limits of voltage error and phase displacement for measuring voltage

201 LU= 115 (0] o 14 =Y P 80

202 5F.7 Legacy limits of voltage error and phase displacement for protective voltage

203 LU= 115 (0] o 14 =Y PP 80

204 B OGraP Y .. 81

205

206 Figure 501 — Capacitor voltage transformer with a single secondary ................coooviiiiininios 26

207 Figure 502 — Capacitor voltage transformer with two secondaries .................coocoviiiiiiinnnis 26

208 Figure 503 — Capacitor voltage transformer with two tapped secondaries ...............cccceeeenins 27

209 Figure 504 — Capacitor voltage transformer with one residual voltage winding and a

210 SINGIE SECONMAAIY ..t e e 27

211 Figure 505 — Transient response of a capacitor voltage transformer ...................coooiinni 32

212 Figure 506 — Diagram of a capacitor voltage transformer for the transient response test

213 using equivalent Circuit Method ... ... 45

214 Figure 507 — Example of an error diagram of class 1 CVT for accuracy check with the

215 @QUIVAIENT CIFCUIT. ... e et 50

216 Figure 5A.501 — Example of a diagram for a capacitor voltage transformer ........................... 63

217 Figure 5A.502 — Example of a diagram for a capacitor voltage transformer with carrier-

218 frEQUENCY GCCESSOMIES . .itiiit it ettt e e ettt et et e e e e e ean e eans 63

219 Figure 5C.501 — Open-delta connection as defined in IEV (IEV ref 421-10-03)..........ccceeenneen. 65

220 Figure 5C.502 — “V-V” connection using 2 single-phase transformers ..............cocooiiiinis 66

221 Figure SE.501: Calculation SEQUENCE ......ocuiiiii e 72

222 Figure 5E.502: Calculated voltage and phase error at zero burden ...........cccoceviiiiiiiiininnen. 74

223 Figure 5E.503: Voltage and phase errors at 50 VA, 5 VA measured at unity power

224 factor and 50 VA and 0 VA calculated at power factor of 0,8 .........ocooiiiiiiiiii, 76

225 Figure 5E.504: Voltage and phase errors using combination of measurement and

226 calculation, for different burdens and power factors ...........ccooiiii i 76

227 Figure 5E.505: Voltage and phase errors using combination based on values

228 calculated using actual zero burden, see Table SE.506 ..........cccooiiiiiiiiiii e 78

229

230  Table 501 — Rated primary voltage (Upr) levels for capacitor voltage transformers for

231 F Y O 2= T o o o= 1 o o - 0 15

232 Table 502 — Standard values of rated voltage factors..........ccooeiiiiiiiiii e 16

233 Table 503 — Limits of voltage error and phase displacement for capacitor measuring

234 VOItage tranSTOrMErS . o e 21

235 Table 504 — Limits of voltage error and phase displacement for capacitor protective

236 VO AGE TraN S OIS L. e e e e 22

237 Table 505 — Marking of the rating plate .........ccooviii i 27
Documents

Document Sharing Hub

Full document details: 24/30498344 DC


http://www.avadocuments.com/doc/24-30498344-dc
http://www.avadocuments.com/doc/24-30498344-dc

IEC CD 61869-5 ED2 © IEC 2024 -7- 38/801/CD

238 Table 506 — Example 1 of a correctly denoted accuracy class.........cccccooeviiiiiiiiiiiiiincieeeeen, 29
239  Table 507 — Example 2 of a correctly denoted accuracy Class ..........ocovvviiiiiiiiiii i, 29
240  Table 508 — Example 3 of an alternative denoted accuracy class ..........cccooiviiiiiiiiiieen. 29
241 Table 509 — Ferro-resonance reqUIrEMENtS ... ..ot 31
242 Table 510 — Standard transient response values and classes ............ccccoeeiiiiiiiiiiiiie e, 32
243 Table 20 — List Of 188t S . it 34
244 Table 22 — Required routing teStS ..o 35
245 Table 511 — Test voltage for temperature rise test ..........cooiiiiiiiii i, 37
246 Table 512 — Allowable limits of error change after the short-circuit test..............................L. 43
247  Table 513 — Test voltages for units, stacks and complete capacitor voltage divider............... 47
248  Table 514 — Accuracy routine test points (€Xample) ..o 49
249 Table 515 — Ferro resonance CheCK ... 51
250 Table 5D.501 — Example of a CVT with three windings ............ccocoiiiiii e, 67
251 Table 5D.502 — Load distribution according to the standard definition ..............cc.cooiinnn. 68
252  Table 5D.503 — Load distribution for an alternative approach ............ccoooiiiiiiiiiiiii, 68
253 Table 5D.504 — Load distribution for extended burden range .............cccccooiiiiiiiiiiincccne, 69
254 Table 5E.501 — Input data for calculation example ..........ccocoiiiiiiii i, 74
255  Table 5E.502 — Calculated voltage and phase errors at power factor of 0.8 .......................... 75
256 Table 5E.503 — Calculated voltage and phase errors at different burdens and power
257 AC OIS e e 76
258 Table 5E.504 — Measured errors at two burdens with the same power factor ........................ 77
259  Table 5E.505 — Comparison of errors calculated for actual zero burden and measured
260 At DA DUINAEN . e 77
261 Table 5E.506 — Calculated errors at different burdens and power factors using bridge
262 burden and actual zero burden ... ..o 77
263
264

Documents

Document Sharing Hub

Full document details: 24/30498344 DC


http://www.avadocuments.com/doc/24-30498344-dc
http://www.avadocuments.com/doc/24-30498344-dc

38/801/CD -8- IEC CD 61869-5 ED2 © IEC 2024

265

266 INTERNATIONAL ELECTROTECHNICAL COMMISSION

267

268

269 INSTRUMENT TRANSFORMERS -

270

271 Part 5: Specific requirements of capacitor voltage transformers

272

273 FOREWORD

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

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

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

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

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

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

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

306 EC 61869-5 has been prepared by IEC technical committee 38: Instrument transformers. It is
307 an International Standard.

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

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

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

311
312 Full information on the voting for its approval can be found in the report on voting indicated in
313 the above table.
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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  This standard is Part 5 of IEC 61869, published under the general title Instrument transformers.

320 This part 5 is to be read in conjunction with, and is based on, IEC 61869-1, General
321 Requirements — second edition (2023) — however the reader is encouraged to use its most
322 recent edition.

323 This Part 5 follows the structure of IEC 61869-1:2023 and supplements or modifies its
324 corresponding clauses.

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

327 - clauses, subclauses, tables and figures and notes that are numbered starting from 501 are
328 additional to those in Part 1;
329 — additional annexes are lettered 5A, 5B, etc.

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

333  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

ri?qTJ?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
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334  The committee has decided that the contents of this document will remain unchanged until the
335  stability date indicated on the IEC website under webstore.iec.ch in the data related to the
336 specific document. At this date, the document will be

337 e reconfirmed,

338 e withdrawn,

339 e replaced by a revised edition, or

340 e amended.

341
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.

342

343
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INTRODUCTION

This document is the first revision of the standard [EC 61869-5, defining additional requirements
for capacitor voltage transformers.

The main modifications of this revision are listed below:
e adaptation to the new structure and requirements of IEC 61869-1:2023, common
requirements for instrument transformers
e definition of two ranges for standard values for rated secondary voltage
e accuracy class 3,0 excluded
e transient accuracy class simplified to two classes
e standard values of rated output limited to 25 VA with unity power factor
e clarification on simultaneous loading
e new rated thermal limiting output values
o simplification of temperature rise test
e updated criteria for short circuit tests
o transfer of the definitions to the TC 38 Glossary IEC 61869-99;
e new annexes:
— Annex A (normative): Identification of test specimen;
— Annex B (informative): Recommendation for contents of failure reports;
— Annex C (informative) Fire hazard;
— Annex D (informative): Sample test;

— Annex E (informative): Technique used in temperature rise test of transformers to determine the
thermal time constant by an experimental estimation;

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

— Annex G (informative): Guidance for the calculation of equivalent diameter in case of irregular
shape of insulating part;

— Annex | (normative): seismic qualification of instrument transformers;
— Annex 5C (informative): Information about residual voltage winding;
— Annex 5D (informative): Accuracy measurements with more than one winding;

— Annex 5E (informative): Assessment of accuracy for different burden and power factor from the
measured data;

— Annex 5F (normative): Legacy burden values and accuracy definitions;
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376 INSTRUMENT TRANSFORMERS -

377

378

379 Part 5: Specific requirements for capacitor voltage transformers
380

381

382

383

38 1 Scope
385  Scope 1 of IEC 61869-1:2023 applies with the following addition:

386  This part of IEC 61869 applies to new single-phase capacitor voltage transformers connected
387 between line and ground for system voltages U,, > 72,5 kV at power frequencies from 15 Hz to

388 400 Hz. They are intended to supply a low voltage for measurement, control and protective
389  functions.

390 The capacitor voltage transformer can be equipped with or without carrier-frequency
391 accessories for power line carrier-frequency (PLC) application at carrier frequencies from
392 30 kHz to 500 kHz.

393  The base requirements for coupling capacitors and capacitors dividers are defined in JEC 60358
394  series. The transmission requirements for coupling devices for power line carrier (PLC) system
395  are defined in IEC 60481.

396 The measurement application includes both indication measuring and revenue measuring.

397 NOTE 501 Diagrams of capacitor voltage transformer to which this standard applies are given in Figures 5J.501
398 and 5J.502.

399 2 Normative references

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

404 Clause 2 of IEC 61869-1:2023 is applicable with the following additions:
405 IEC 60028, International standards for resistance of copper

406 IEC 60038 ed7.0 — IEC standard voltages

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

408 IEC 60050-436, International Electrotechnical Vocabulary (IEV) — Chapter 436: Power
409 capacitors

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

412 IEC 60050-604, International Electrotechnical Vocabulary (IEV) — Chapter 604: Generation,
413 transmission and distribution of electricity — Operation
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414 IEC 62641:2022, Conductors for overhead lines - Aluminium and aluminium alloy wires for
415 concentric lay stranded conductors

416 EC 60358-1|, Coupling capacitors and capacitor dividers — Part1: General rules

417 EC 60358-4, Coupling capacitors and capacitor dividers — Part2: AC or DC single-phase
418  coupling capacitor connected between line and ground for power line carrier-frequency (PLC)
419 application

420 IEC 60358-4, Coupling capacitors and capacitor dividers — Part4: SC or AC single-phase
421 capacitor dividers

422 IEC 60481, Coupling devices for power line carrier systems

423 IEEE C93.4:2012, IEEE Standard for Power-Line Carrier Line-Tuning Equipment (30 kHz to 500
424  kHz) Associated with Power Transmission Lines

425 3 Terms, definitions, symbols and abbreviated terms

426 3.1 Terms and definitions

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

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

430 e |EC Electropedia: available at https://www.electropedia.org/;
431 e |SO Online browsing platform: available at https://www.iso.org/obp.
432

433 3.2 Symbols and abbreviated terms

434  Clause 3.2 of IEC 61869-1:2023 is modified by the following:

AlS air-insulated switchgear

CVT capacitor voltage transformer
CVvD Capacitor voltage divider
EMC electromagnetic compatibility
F mechanical load

rated frequency

relative leakage rate

Fy rated voltage factor
IT instrument transformer
K, rated transformation ratio
se superelevation factor
PD partial discharge
U, highest voltage for equipment
Upr rated primary voltage
U, rated secondary voltage
USyS highest voltage of the system
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S, rated output — rated output power

Ssim rated simultaneous burden

Sth rated thermal limiting output of the winding
Stth rated thermal limiting output of the equipment
Zy, rated burden

ZPA zero period acceleration

€ ratio error

&g composite error

Ap phase displacement

K actual transformation ratio

Cq high voltage capacitor (of a capacitive divider)
Co intermediate voltage capacitor (of a capacitive divider)
Cr rated capacitance of a capacitor

K¢ voltage ratio (of a capacitive divider)

L compensating inductance

tan o tangent of loss angle of a capacitor

Tc temperature coefficient of capacitance

Uc intermediate voltage of a capacitive divider
Up(t) actual primary voltage

Us(t) actual secondary voltage

4 Normal and special environmental conditions

Clause 4 of IEC 61869-1:2023 applies

5 Ratings

5.1 General

Clause 5.1 of IEC 61869-1:2023 applies with the following addition:

NOTE 501 Please note that additional voltage ratings, to be considered together with subclause 5.2: Highest voltage
for equipment, are given in subclause 5.2.1: Standard values of rated voltages.

5.2 Voltage ratings

5.2.1 Highest voltage for equipment (U,,)

Subclause 5.2.1 of IEC 61869-1:2023 applies

5.2.2 Power system earthing

Subclause 5.2.2 of IEC 61869-1:2023 applies

5.2.3 Standard values for rated primary voltage (Upr)

The standard values of rated primary voltage of a capacitor voltage transformer connected

between one line of a three-phase system and earth or between a system neutral point and

earth shall be 1/+/3 times the values of nominal system voltage as described in IEC60038.
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451 Preferred values are given in Table 501 and are based on IEC 60038.

452 Table 501 — Rated primary voltage (Upr) levels for capacitor voltage transformers for AC

453 applications
Highest voltage for Rated primary voltage Upr
equipment Up, (r.m.s.) phase to ground (r.m.s.)
kV KV
3,6 3,33
7,2 6,613
12 1113
17,5 15M/3
24 2213
36 3343
52 4513
6613
72,5
6913
100 95/\/3
11013
123
11513
1321\/3
145
138/4/3
170 154/v/3
2203
245
23013
27513
300
28513
3453
362
33013
38013
420
40013
5253
550
5001/3
800 765/\/3
1100 1 050/3
1200 1 140/3
454
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455 The standard values for rated primary voltage Upr given in Table 501 cover the individual
456  country-dependent values with a tolerance of + 10% limited to U, value. Within the range of
457  + 10% limited to U, value all country-dependent primary voltage levels are allowed to use.

458 NOTES501 The performance of a capacitor voltage transformer as a measuring or protection transformer is based on
459 the rated primary voltage Upr whereas the rated insulation level is based on one of the highest voltages for equipment

460  Up, of [EC 60071-1.
461 5.2.4 Standard values for rated secondary voltage (Ug,)

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

466 110V, 220 V.

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

470 NOTE 501: The actual secondary voltage level can vary in a range of +10% based on the given values above. The
471 value of +10% has nothing to do with a tolerance of the given values! This approach allows to standardise future
472 secondary voltages and consider given ratio factors between primary and secondary voltages.

473 NOTE 502: In order to accommodate fixed-ratio applications the following two ranges are permitted (99 V to 121 V)
474 and (198 V to 242 V), respectively, and are covered by the range of +10% of standard secondary voltages. This
475 approach allows to standardise future secondary voltages and consider given ratio factors between primary and
476 secondary voltages.

477 For single-phase transformers intended to be used phase-to-earth in three-phase systems

478 where the rated primary voltage is a number divided by V3, the rated secondary voltage shall
479 be divided by V3, thus retaining the value of the rated transformation ratio.

480 For secondary windings intended to be connected in open delta circuit with similar windings to
481 generate a residual voltage, the rated secondary voltage can be divided by 1, V3, or 3. The
482 division factor depends on the used application.

483 More information about residual voltage windings is in Annex 5C

484  5.2.5 Rated auxiliary power supply voltage (U,,)

485 Subclause 5.2.6 of IEC 61869-1:2023 is not applicable.

486  5.2.501 Standard values for rated voltage factor (Fy)

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

489  The standard voltage factors appropriate to the different earthing conditions are given in Table
490 502, together with the permissible duration of maximum operating voltage (i.e. rated time).

491 Table 502 — Standard values of rated voltage factors

Rated voltage
factor

Method of connecting the primary winding

Rated time and system earthing conditions

Between phases in any network

1,2 Continuous . .
Between transformer star-point and earth in any network
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1,2 Continuous | Between phase and earth in an effectively earthed neutral system (IEC 61869-
99:2022, 3.1.6) with an earth fault factor which does not exceed 1,4

1,5 30s

1,2 Continuous | Between phase and earth in a non-effectively earthed neutral system
(IEC 61869-99:2022, 3.1.7) with an earth fault factor that may exceed 1,4

1,9 30s . . P
with automatic earth-fault tripping

1,2 Continuous | Between phase and earth in an isolated neutral system (IEC 61869-99:2022, 3.1.9)
without automatic earth-fault tripping or in a resonant earthed system (IEC 61869-

1,9 8h 99:2022, 3.1.8) without automatic earth-fault tripping

NOTE 501 Reduced rated times are permissible by agreement between manufacturer and purchaser.

492 The highest continuous operating voltage for a CVT is U, (divided by V3 for transformers

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

495 5.3  Current ratings

496  5.3.1 Standard values for rated primary current (/)

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

498  5.3.2 Standard values for rated secondary current (/)

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

500  5.3.3 Standard values for rated continuous thermal current (1 )
501 Subclause 5.3.3 of IEC 61869-1:2023 is not applicable.

502  5.3.4 Short-time current ratings

503  5.3.4.1 Rated short-time thermal current (1)

504  Subclause 5.3.4.1 of IEC 61869-1:2023 is not applicable.
505  5.3.4.2 Rated dynamic current (/)

506 Subclause 5.3.4.2 of IEC 61869-1:2023 is not applicable.
507  5.3.4.3 Rated internal arc fault current (7,,.)

508  Subclause 5.3.4.3 of IEC 61869-1:2023 is not applicable.

509 5.4 Dielectric ratings
510 5.4.1 General

511 Subclause 5.4.1 of IEC 61869-1:2023 applies

512 5.4.2 Rated primary terminal insulation level

513  Subclause 5.4.2 of IEC 61869-1:2023 applies

514 The rated power-frequency short-duration withstand voltage for the earthed terminal shall be
515 3 kV (r.m.s.).
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5.4.3 Other requirements for primary terminal insulation
5.4.3.1 Partial discharges

Subclause 5.4.3.1 of IEC 61869-1:2023 applies

5.4.3.2 Chopped lightning impulse

Subclause 5.4.3.2 of IEC 61869-1:2023 applies

5.4.3.3 Capacitance and dielectric dissipation factor (tanJ)

Subclause 5.4.3.3 of IEC 61869-1:2023 is applicable with the following subclauses:

The capacitance C of a unit, a stack and a capacitor voltage divider, at Uprs ambient temperature

and rated frequency, shall not differ from the rated capacitance C, by more than -5 % to +10 %.

The ratio of the capacitances of any two units forming part of a capacitor stack shall not differ
by more than 5 % from the reciprocal ratio of the rated voltages of the units.

For more details, see standard |[EC 60358 series.

The typical tand values for dielectrics, which are impregnated with mineral oil or synthetic oil
are at +20 °C (293 K) and rated voltage, are defined in [EC 60358-1|.

NOTE 501: The given values in IEC 61869-1:2023 Table 5 differ from values specified in |JEC 60358-1 due to possible
requirements for measurement purposes.

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

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

5.4.5.501 Low voltage terminal of the capacitor voltage divider

Capacitor voltage dividers with a low-voltage terminal shall be subjected for 1 min to a test
voltage between the low-voltage and earth terminals. The test voltage shall be an a.c. voltage
of 4 kV (r.m.s.).

If the low voltage terminal is exposed to the weather, it shall be subjected for 1 min to an a.c.
voltage of 10 kV (r.m.s.) between the low-voltage and earth terminals.

— The electromagnetic unit shall be connected.

NOTE 501 The test voltages are applicable to capacitor voltage transformers with and without carrier-frequency

accessories with overvoltage protection.
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— If a protection gap between the low voltage terminal and earth is incorporated, it shall be
prevented from functioning. The carrier-frequency accessories shall be disconnected.

5.4.5.502 Electromagnetic unit insulation requirements
a) The rated lightning impulse withstand voltage (LIWV) of the electromagnetic unit shall be
equal to the:
Cy
C1+C;

LIWYV of the CVT X (peak)

b) The rated short-duration power-frequency withstand voltage of the electromagnetic unit
shall be equal to:
C1
C1+Cy

Upr X 3,3 X (r.m.s.)

NOTE 501 Testing the electromagnetic unit together with the capacitor divider, the resulting test voltage level will be
reduced

NOTE 502 The factor 3,3 is fixed for all U, values and covers the worst case. The factor is the correlation factor
between a.c. test voltage and U, . EXAMPLE: V3 x 1o  \3x 25KV 33

725kV 145KkV

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

Subclause 5.6.1.2 of IEC 61869-1:2023 applies with the following addition:

The standard values of rated output, expressed in voltamperes, are:
1,0-10-25VA

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 5F. If legacy burdens are specified, “Annex 5F” shall
be mentioned in the enquiry and on the nameplate.

For information on simultaneous loading of multiple windings and its implications see Annex
5D.

For information on calculation methods for accuracy performance at different burdens and
power factors, see Annex 5E.

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

For a given capacitor voltage transformer, provided one of the values of rated output is standard
and associated with a standard accuracy class, the declaration of other rated outuadﬁments
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586 may be non-standard values but associated with other standard accuracy classes, is not
587 precluded.

588 5.6.1.2.1 Additional output values
589 5.6.1.2.1.501 Rated thermal limiting output

500 The rated thermal limiting output shall be specified in voltamperes; the standard values are:
591 25 -50 - 100 VA
592  related to the rated secondary voltage with unity power factor.

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

595 For legacy burden definitions, see Annex 5F.

596 NOTE 501 In this condition the limits of error can be exceeded.

597

598 NOTE 502 In the case of more than one secondary winding, the thermal limiting output is to be given separately
599 for each winding.

600

601 NOTE 503 The rated thermal limiting output is specified and tested on a single winding, with the other winding(s)
602 open; therefore, when making use of thermal limiting output ratings, the simultaneous use of more than one winding
603 can be carefully considered and/or agreed with the manufacturer. See also subclause 7.2.2.501.

604

605 5.6.1.2.1.502 Rated output values for residual voltage windings
606  The rated output of windings intended to be connected in open-delta with similar windings to

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

609 More information about residual voltage windings and open-delta connection is described in
610 Annex 5C.

611 5.6.1.2.1.503 Rated thermal limiting output for residual voltage windings

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

614 100 - 250 - 500 VA
615 related to the rated secondary voltage with unity power factor.

616 Where a thermal limiting output is assigned to a residual voltage winding connected in an open-
617 delta, it should be noted that these windings are only loaded under fault conditions and therefore
618  for a limited duration. Deviating from the definition in subclause 5.6.1.2: the rated thermal output
619  of the residual voltage winding should be referred to a duration of 8 h.

620 5.6.2 Rated burden for LPITs

621 Subclause 5.6.2 of IEC 61869:2023 is not applicable

622 5.6.3 Standard values for the rated delay time for EITs (74,)

623  Subclause 5.6.3 of IEC 61869:2023 is not applicable
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5.7 Accuracy requirements
5.71 General

Subclause 5.7.1 of IEC 61869-1:2023 applies

5.7.2 Rated accuracy classes
5.7.2.501 Accuracy requirements for capacitor measuring voltage transformers
5.7.2.501.1 Standard accuracy classes for capacitor measuring voltage transformers

For capacitor 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 capacitor measuring voltage transformers are:
0,2-0,5-1,0

5.7.2.501.2 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 503 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 5F.

For an output outside these ranges the accuracy of the capacitor 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 5E.

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 503 — Limits of voltage error and phase displacement for capacitor measuring
voltage transformers

Voltage (ratio) error g, Phase displacement A¢
Class +9,
-7 +Minutes +Centiradians
0,2 0,20 10,0 0,30
0,5 0,50 20,0 0,60
1,0 1,00 40,0 1,20
NOTE 501 Voltage (ratio) error is considered with 2 digit measurement resolution.

5.7.2.502 Accuracy requirements for capacitor protective voltage transformers
5.7.2.502.1 Accuracy class designation for capacitor protective voltage transformers

All voltage transformers intended for protection application, with the exception of residual
voltage windings, shall be assigned a measuring accuracy class in accordance with subclause
5.7.2.501. In addition, they shall be assigned one of the accuracy classes specified in subclause

5.7.2.502.
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656  The accuracy class for a capacitor protective voltage transformer is designated by the highest
657 permissible percentage voltage error prescribed for the accuracy class concerned, from 5 % of
658 rated voltage to a voltage corresponding to the rated voltage factor (see subclause 5.2.501).
659  This expression is followed by the letter P.

660 In subclause 6.503.3 two additional classes for transient performance are introduced: T1 and
661 T2. This designation shall follow the designation of the accuracy class. Class 3PT1, for
662 example, incorporates the performance of accuracy class 3P and transient performance class
663 T1 (see Table 510).

664 5.7.2.502.2 Limits of voltage error and phase displacement for capacitor protective
665 voltage transformers

666 The standard accuracy classes for capacitor protective voltage transformers are
667 3P - 6P

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

670  The voltage error and phase displacement at rated frequency shall not exceed the values in
671 Table 504 at 5 % of rated voltage and at rated voltage multiplied by the rated voltage factor
672 (1,2, 1,5 or 1,9) with burdens of:

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

675 At 2 % of rated voltage, the limits of voltage error and phase displacement will be twice as high
676 as those given in Table 504.

677 Where transformers have more than one secondary windings, allowance shall be made for the
678 mutual interdependence. An output range, which may be different from the rated output, shall
679 be specified for each winding under test and each shall meet the accuracy requirements within
680 this range with the untested windings at any burden from zero to rated value (simultaneous
681 output). The output of the residual winding shall not to be considered due to the occasional
682  loading of the residual winding.

683 Table 504 — Limits of voltage error and phase displacement for capacitor protective
684 voltage transformers
Protection % of rated voltage
classes
2 [ 5 [10| x| 2 | 5 | 100 | x 2 | 5 [ 100 | x
Voltage (ratio) error g, Phase displacement, A¢ 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 501 X = F,,x100 (rated voltage factor multiplied by 100).
NOTE 502 Voltage (ratio) error is considered with 2 digit measurement resolution.

685

686  5.7.2.502.3 Accuracy class for residual voltage windings

687  The accuracy class for a residual voltage winding shall be 6P or better, as defined in_subclause

688  5.7.2.502.2. Documents
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689 If the residual voltage winding is used only for ferroresonance damping purposes, an accuracy
690 class designation is not mandatory.

691 5.7.2.503 Accuracy of tapped windings

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

694 5.7.2.504 Simultaneous loading of capacitor voltage transformer windings
695 Transformers that have more than one secondary winding may have those windings loaded
696  simultaneously. A guaranteed simultaneous output range S, for each winding shall be

697 specified in VA and indicated on the nameplate if simultaneous loading is expected.

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

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

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

705 For more information see Annex 5D and Annex 5F.

706  5.7.3 Accuracy class extension for harmonics

707  Subclause 5.7.3 of IEC 61869-1:2023 applies

708  5.7.4 Accuracy requirements for harmonics

709  Subclause 5.7.4 of IEC 61869-1:2023 applies

710 5.7.5 Harmonic requirements for LPIT protection accuracy classes

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

712 5.7.6 Anti-aliasing filter for EIT using digital data processing
713 Subclause 5.7.6 of IEC 61869-1:2023 is not applicable

714 6 Design and construction

715 6.1 Requirements for liquids used in equipment
716 6.1.1 General

717 Subclause 6.1.1 of IEC 61869-1:2023 applies

718 6.1.2 Liquid level indicator

719 Subclause 6.1.2 of IEC 61869-1:2023 applies

720 6.1.3 Liquid tightness

721 Subclause 6.1.3 of IEC 61869-1:2023 applies with the following addition: Documents
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722 No liquid leakage is permitted. Any liquid leakage represents a danger for insulation dielectric
723 performance and can be harmful for the environment.

724 A capacitor unit or the complete assembled capacitor voltage divider shall be tight in the full
725 temperature range specified for the applicable temperature category.

726 The electromagnetic unit shall be tight in the full temperature range specified for the applicable
727 temperature category.

728 6.2 Requirements for gases used in equipment

729  Subclause 6.2 of IEC 61869-1:2023 applies

730 6.3 Requirements for solid materials used in equipment

731 Subclause 6.3 of IEC 61869-1:2023 applies

732 6.4 Requirements for temperature rise of parts and components
733 6.4.1 General

734  Subclause 6.4.1 of IEC 61869-1:2023 applies with the following additional text:

735 Unless otherwise specified, the temperature rise of a capacitor voltage transformer at the
736  specified voltage, at rated frequency and at rated burden, or at the highest rated burden if there
737  are several rated burdens, at any power factor between 0,8 lagging and unity, shall not exceed
738 the appropriate value given in Table 12 of IEC 61869-1:2023.

739  When the electromagnetic unit is fitted with a conservator tank or has an inert gas above the
740  oil, it is considered as hermetically sealed and the same limit applies as per Table 12 in IEC
741 61869-1:2023.

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

745 6.4.2 Influence of altitude on temperature rise

746 Subclause 6.4.2 of IEC 61869-1:2023 applies

747 6.5 Requirements for earthing of equipment
748 6.5.1 General

749  Subclause 6.5.1 of IEC 61869-1:2023 applies

750  6.5.2 Earthing of the enclosure
751 6.5.2.1 GIS enclosure

752 Subclause 6.5.2.1 of IEC 61869-1:2023 is not applicable

753 6.5.2.2 Enclosure of low-voltage components

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

755 6.5.3 Electrical continuity
756 Subclause 6.5.3 of IEC 61869-1:2023 applies Documents
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