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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 Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.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.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-7: Testing and measurement techniques —
Instrumentation for the measurement of spectral components up to 9 kHz in
power supply systems and equipment connected thereto - Functional design

and specifications

FOREWORD

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

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

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

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

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

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

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

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

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

International Standard |[EC 61000-4-7 has been prepared by subcommittee 77A: Low frequency

phenomena, of IEC technical committee 77: Electromagnetic compatibility.

This third edition cancels and replaces the second edition published in 2002, and Amendment 1:2008.
This edition constitutes a technical revision.

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

Revised title, aligning this document with other documents in IEC 61000 series.

References to other documents that may reference this document, such as IEC61000-3-2, removed.
All practical measurement methods are listed in the form of a “toolbox”.

The method without grouping from the 1991 edition of IEC61000-4-7, updated as necessary, is
included.

Added definition of Partial Odd Harmonic Current (POHC)

¢ Clause 5.5.2 Compliance with emission limits of the second edition removed.

¢ Implement changes suggested by National Committees and accepted by IECSC77AWG1 as part of
77A/993/DC (see also 77A/1023/INF) and 77A/1107/DC (see also 77A/1144/INF).
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163 e New Annex D (informative) Harmonic phase angle assessment. The draft of this Annex was circulated
164 to National Committees as 77A/1094/DC (see also 77A/1099/INF).

165 e New Annex E (informative) on artifacts of Fourier analysis.

166 e New Annex F (informative) on using and referencing the toolbox.

167  This standard forms part 4-7 of IEC 61000. It has the status of a basic EMC publication in accordance
168  with IEC Guide 107.

169  Annexes A, B, C, D, E and F are for information only.

170 The committee has decided that the contents of the base publication and its amendments will remain
171 unchanged until the maintenance result date indicated on the IEC web site under
172 "http://webstore.iec.ch” in the data related to the specific publication. At this date, the publication will
173 be

174 * reconfirmed,

175 * withdrawn,

176 * replaced by a revised edition, or

177 + amended.

178
IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.

179

180
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181 INTRODUCTION

182

183 IEC 61000 is published in separate parts, according to the following structure:
184  Part 1: General

185 General considerations (introduction, fundamental principles)
186 Definitions, terminology
187 Part 2: Environment

188 Description of the environment
189 Classification of the environment
190 Compatibility levels

191 Part 3: Limits

192 Emission limits
193 Immunity limits (in so far as they do not fall under the responsibility of the product committees)
194  Part 4: Testing and measurement techniques

195 Measurement techniques
196 Testing techniques
197 Part 5: Installation and mitigation guidelines

198 Installation guidelines
199 Mitigation methods and devices
200 Part 6: Generic standards

201 Part 9: Miscellaneous

202 Each part is further subdivided into several parts, published either as International Standards or as
203  technical specifications or technical reports, some of which have already been published as sections.
204  Other will be published with the part number followed by a dash and a second number identifying the
205  subdivision (example: 61000-6-1).

206 These publications will be published in chronological order and numbered accordingly.

207 This part is an International Standard for the measurement of harmonic currents and voltages in power
208 supply systems and harmonic currents emitted by equipment. It also specifies the performance of a
209  standard measuring instrument.

210
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21 ELECTROMAGNETIC COMPATIBILITY (EMC) -

212

213 Part 4-7: Testing and measurement techniques -

214 Instrumentation for the measurement of spectral components up to 9 kHz in
215 power supply systems and equipment connected thereto - Functional design
216 and specifications

217

218

219

220 1 Scope

221 This part of IEC 61000 is applicable to instrumentation intended for measuring spectral components in
222 the frequency range up to 9 kHz which are superimposed on the fundamental voltage and current of
223 the power supply at 50 Hz or 60 Hz. For practical reasons, this document provides different treatment
224 to harmonics, interharmonics and any other spectral components up to 9 kHz that are above the defined
225 harmonic frequency range.

226 This document provides the normative specification of the measurement instrumentation for testing
227 individual items of equipment in_accordance with emission requirements given in product and product
228 family standards (for example, ) as well as for the measurement of harmonic currents
229  and voltages in actual power supply systems. Specifications for measurements above the harmonic
230 frequency range, up to 9 kHz are tentatively defined (see Annex B).

231 2 Normative references

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

235 | IEC 60050-161:199Q, International Electrotechnical Vocabulary — Chapter 161: Electromagnetic
236 compatibility

237 3 Terms, definitions and symbols

238 For the purposes of this document, the following terms and definitions apply. ISO and IEC maintain
239 terminological databases for use in standardization at the following addresses:

240 * ISO Online browsing platform: available at https://www.iso.org/obp
241 » |[EC Electropedia: available at http://www.electropedia.org/

242 For the purposes of this part of IEC 61000, the definitions given in IEC 60050-161 (IEV) and the
243  following, apply.

244 3.1 Definitions related to frequency analysis

245 Editorial note Some of the mathematical expressions are not rendered quite correctly. This will be
246 corrected.

247  The following formulae are used in the present document for signal processing based on the discrete
248 Fourier transforms:

w . (K
249 fr(t) = coy + Xg=1Crysin (; w1t + (Pk,y) (1)
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Ck,Y = |bk,Y +jak'y| = ’a,zc‘y + b,%‘y
C,
@ry = T + arctan (ZZ—:) if by <0 @yy = arctan (;":—:) if by >0
250 with: < _ ' _ ' (2)
Py =3 if by =0 and agy >0 Py = =7 if by =0 and ay, <0
Qry =0 if |bk‘y| < ¢ and |ak,y| <g,
with € =0,05% U,oy, and € =0,15% Lo
or £€=015% Uy and €¢=05% I,om
for accuraccy classes I and II, respectively, see Clause 5
251

by =% Y fr(®) x sin (Tast) dt
252 and: Ary =%f0TN fyr() x cos (%wlt) dt (3)

Coy = %fOTN fr(6) dt

253

254 NOTE 1 to entry The above definition sets ¢y to zero when b,y and a, y have very small values. This provides guidance to
255 instrument manufacturers, as phase measurements of very small amplitudes can result in very large deviations. Hence there
256 is no requirement to measure phase for such small signals.

257 NOTE 2 to entry  Strictly speaking these definitions apply to steady-state signals only. The Fourier series is, in most cases,
258 performed digitally, i.e. as a Discrete Fourier Transform DFT.

259 The analogue signal to be analyzed f(z) is sampled, A/D-converted and stored. Each group of M samples forms a time window
260 over which DFT is performed. According to the principles of Fourier series expansion, the window width 7, determines the
261 frequency resolution f.., = 1/T (i.e. the frequency separation of the spectral components) for the analysis. Therefore the
262 window width T, has to be an integer multiple N of the fundamental period 7, of the system voltage: T, = N x Ty. The sampling

263 rate is in this case fg = M/(NT4) (where M = number of samples within 7).

264 Before DFT processing, the samples in the time window are often weighted by multiplying them by a special symmetrical
265 function ('windowing function'). However, for periodic signals and synchronous sampling, it is preferable to use a rectangular
266 weighting window that multiplies each sample by one.

267 The DFT processor yields the orthogonal Fourier-coefficients a, and b, of the corresponding spectral-component frequencies

268 fc,k =kIT,, k=0,1,2... M-1. However, only k values up to and including half of the maximum value are useful, the other half
269 just duplicates them.

270 Under synchronized conditions, the component of harmonic order % related to the fundamental frequencny’1 appears as the
271 spectral component of order k, where k£ = hN.

272 3.2 Definitions related to harmonics

273 3.21
274 harmonic order
275 h

276 (integer) ratio of a harmonic frequency to the fundamental frequency of the power system. The
277 harmonic order /& corresponds to the spectral component k=4 x N

278  3.2.2
279 RMS value of a harmonic component
280 Yy.n

281 RMS value of one of the components having a harmonic frequency in the analysis of a non-sinusoidal
282  waveform

283 NOTE 1 to entry The harmonic component Yo is identical with the spectral component Yer with & = hxN;
284 (Y4 5= Yc nen)- The symbol Yis replaced, as required by the symbol / for currents, by the symbol U for voltages. The subscript
285 H qualifies the variable 7 or U as harmonic.

286 NOTE 2 to entry For the purposes of this standard, the time window has a width of N = 10 (50 Hz systems) or N = 12 (60 Hz
287 system) fundamental periods, i.e. approximately 200 ms (see 4.4.1). This yields Y}, , = Y¢ 4,,, (50 Hz systems) and ¥, , =

288 Y6 120 (60 Hz systems).

289 NOTE 3 to entry  For brevity, such a component can be referred to simply as a “harmonic”
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290 3.2.3
291 RMS value of a harmonic group
292 Y, ,

293  square root of the sum of the squares of the RMS value of a harmonic and the spectral components
294  adjacent to it within the time window

295 NOTE 1 to entry The symbol Y is replaced, as required by the symbol I for currents, by the symbol U for voltages.

296 NOTE 2 to entry The harmonic group sums the energy contents of the neighbouring components with that of the harmonic
297 itself. See also equation 8 and Figure 4. The harmonic order is given by the harmonic considered.

298 3.24

299 RMS value of a harmonic subgroup

300 Ysg,h

301 square root of the sum of the squares of the RMS value of a harmonic and the two spectral components
302 immediately adjacent to it

303 NOTE 1 to entry The symbol Y is replaced, as required by the symbol I for currents, by the symbol U for voltages.

304 NOTE 2 to entry For the purpose of including the effect of voltage fluctuation during voltage surveys, a subgroup of output
305 components of the DFT is obtained by summing the energy contents of the frequency components directly adjacent to a
306 harmonic with that of the harmonic proper. See also equation 9 and Figure 5. The harmonic order is given by the harmonic
307 considered.

308 3.2.5

309 harmonic frequency range

310 hrng

311 the order of the highest harmonic to be included in measurements

312 Note 1 to entry The highest harmonic order hrng is defined by the document that references this standard. It is usually order
313 40, so hrng=40- In some applications it is order 50. For 50 Hz systems and hrng=40 the frequency of the highest harmonic
314 order is 2 kHz; for 60 Hz systems it is 2.4 kHz.

315 3.2.6
316 harmonic vector (vector)
317 instantaneous complex value of a particular harmonic

318 SOURCE IEV 103-07-02

319 3.2.7
320 partial odd harmonic current
321 POHCH

322 total RMS value of the odd harmonic current components of orders 21 to 39, expressed as:

323 POHCy = m “

324 Note 1 to entry: This note applies to the French language only.

325

326 3.3 Definitions related to distortion factors

327 3.3.1
328 total harmonic distortion
329 THD

330 THD y (symbol)
331 ratio of the RMS value of the sum of all the harmonic components ( Y} ;) up to a specified order (/)
332 to the RMS value of the fundamental component (Y} 4):

333 THDH,Y = (5)

334 NOTE 1 to entry The symbol Yis replaced, as required, by the symbol I for currents or by the symbol U for voltages.
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NOTE 2 to entry The value of & is 40 if no other value is defined in a standard which uses this quantity

Note 3 to entry In the second edition of this standard this value has had the symbol THDy. The new subscript H,Y was
chosen to follow the general subscript system in this standard.

3.3.2

group total harmonic distortion
THDG

THD, y (symbol)

ratio of the RMS value of the harmonic groups (Yg,h) to the RMS value of the group associated with the
fundamental (Yg,1):

where  hi, = 2 (6)

NOTE 1 to entry The symbol Yis replaced, as required, by the symbol I for currents or by the symbol U for voltages.

NOTE 2 to entry  The value of i, is 2 and that of iy 54 is 40 if no other values are defined in a standard which uses this
quantity

Note 3 to entry In the second edition of this standard this value has had the symbol THDGy. The new symbol and subscript
g,Y was chosen to follow the general subscript system in this standard.

3.3.3

THDS

subgroup total harmonic distortion

THDsg,y (symbol)

ratio of the RMS value of the harmonic sub-groups (Ysg,h) to the RMS value of the sub-group associated
with the fundamental (Y, 4):

Ysg,h

2
thax
h=Rmin Ysg.1

NOTE 1 to entry The symbol Yis replaced, as required, by the symbol I for currents or by the symbol U for voltages.

THDs4y = where /h > 2 (7)

min

NOTE 2 to entry  The value of 4, is 2 and that of 4 is 40 if no other values are defined in a standard which uses this
quantity

NOTE 3 to entry In the second edition of this standard this value has had the symbol THDSy. The new symbol and subscript
sg,Y was chosen to follow the general subscript system in this standard.

3.34

partial weighted harmonic distortion

PWHD

PWHDy y (symbol)

ratio of the RMS value, weighted with the harmonic order 4, of a selected group of higher order
harmonics (from the order i, t0 A 5,) to the RMS value of the fundamental:

hmaX 2
%
PWHDyy=| > h %

h=hein ’

(8)
NOTE 1 to entry The symbol Yis replaced, as required, by the symbol I for currents or by the symbol U for voltages.

NOTE 2 to entry The concept of partial weighted harmonic distortion is introduced to allow for the possibility of specifying
a single limit for the aggregation of higher order harmonic components. The partial weighted group harmonic distortion
PWHD, y can be evaluated by replacing the quantity Yy, , by the quantity Y, , . The partial weighted sub-group harmonic

distortion PWHD,, y can be evaluated by replacing the quantity ¥}, , by the quantity Y, ;. The type of PWHD (PWHDy y, PWHD, y
or PWHD,, y) is defined in each standard which uses the PWHD, for example in standards concerned with limits (IEC 61000-3 series).

NOTE 3 to entry The values of &, and h,,, are defined in each standard which uses this quantity
3.4 Definitions related to interharmonics
3.41
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378 RMS value of a spectral component

379 Ygu

380 in the analysis of a waveform, the RMS value of a component whose frequency is a multiple of the
381 inverse of the duration of the time window

382 NOTE 1 to entry If the duration of the time window is multiple of the fundamental period, only some of the spectral
383 components have frequencies which are integer multiples of the fundamental frequency.

384 NOTE 2 to entry The frequency interval between two consecutive spectral components is the inverse of the width of the
385 time window, approximately 5 Hz for the purposes of this standard.

386 NOTE 3 to entry The symbol Yis replaced, as required, by the symbol 7 for currents or by the symbol U for voltages.

387 RMS value of an interharmonic group

388 Y

389 RMS value of all spectral components in the interval between two consecutive harmonic frequencies
390 (see Figure 4).

391 NOTE 1 to entry  For the purpose of this standard, the RMS value of the interharmonic group between the harmonic orders
392 h and h + 1 is designated as Vi for example the group between 2 =5 and & = 6 is designated as Yie s

393 NOTE 2 to entry The symbol Yis replaced, as required, by the symbol I for currents or by the symbol U for voltages.

394 3.4.2
395 RMS value of an interharmonic subgroup
396 Yigup

397 RMS value of all spectral components in the interval between two consecutive harmonic frequencies,
398  excluding spectral components directly adjacent to the harmonic frequencies (see Figure 6)

399 NOTE 1 to entry For the purpose of this standard, the RMS value of the subgroup between the harmonic orders 4 and i +
400 1 is designated as Yian for example the subgroup between 2 = 5 and & = 6 is designated as Yias

401 NOTE 2 to entry The symbol Yis replaced, as required, by the symbol I for currents or by the symbol U for voltages.

402  3.4.3

403 Interharmonic

404 sinusoidal component of the Fourier series of a periodic quantity the harmonic order of which is a non-
405 integer rational number.

406 NOTE 1 to entry Interharmonic components occur only when a harmonic order is defined in relation to a reference
407 fundamental frequency not identical to the fundamental frequency.

408  SOURCE IEV 103-07-27
409

410 3.5 General definitions

411 3.51
412 active power
413 P

414 active power measured over the measurement window.

415 EXAMPLES:

416 In the time domain:
1 (Tw
417 P=— u(t) x i(t)dt
TN 0
418 In the frequency domain:
hmaxN
419 P =Ucolco+ Z Ucrlck cos(@ry — Qri)
k=1
420 NOTE 1 to entry In the frequency domain, the bandwidth is lower than in the time domain, so there can be slight differences
421 between the results obtained with the the formulae. Usually these differences are negligible in comparison with the required
422 accuracy, especially if there are only very low level harmonics present in the voltage.

423 3.6 Notations
424  3.6.1 Symbols
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In this standard, voltage and current values are RMS unless otherwise stated.

a amplitude coefficient of a cosine component in a Fourier series
b amplitude coefficient of a sine component in a Fourier series
c amplitude coefficient in a Fourier series

f frequency

Sk spectral component frequency of order k

NOTE The frequency resolution is equal to the value for k=1

u Instantaneous value of the voltage signal

i Instantaneous value of the current signal

Is sampling rate

hmax the order of the highest harmonic that is taken into account
hmin the order of the lowest harmonic that is taken into account

hing  The order of the highest harmonic that is within the harmonic frequency range
kgmin the order of the lowest component which is used for the grouping
kg max the order of the highest component which is used for the grouping
i
k is the ordinal number (order of the spectral component) related to the frequency resolution
(fc,1 =%N);

running time

bandwidth

current (RMS value)

integer number; number of samples within the window width

number of fundamental periods of the power supply within the window width

active power

N vz R~ WS

time interval
T4 fundamental period of the power supply system

Ty width (or duration) of the time window. The time window is that time span of a time function over

which the Fourier transform is performed; in the harmonic frequency range this window
comprises N fundamental periods; above this range Tn is a fixed time, so N might not be an
integer multiple of the fundamental period.

U voltage (RMS value)
Y variable to be replaceable by I, U. Y is an RMS value
angular frequency
o, angular frequency of the fundamental of the power supply (o1 = 2nfy 1)
Q phase angle
3.6.2 Subscripts
B,b 200 Hz band associated with the centre-band frequency »

C,k spectral component associated with the integer number of the spectral component &
H,h harmonic associated with the harmonic order &
k, Y spectral component of signal Y, associated with the integer number of the spectral component &

with the frequency /¢, :%ﬁ.m

m measured value

max maximum value
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468 min  minimum value

469 0 smoothed value

470  g,h  harmonic group associated with harmonic order &

471 sg,h harmonic subgroup associated with harmonic order &
472 ig,h interharmonic group above harmonic order &

473 isg,h interharmonic sub-group above harmonic order /

474  nom nominal range of the measurement instrument
475  f frequency
476 0 DC related

417 4 General concepts and common requirements for instrumentation

478 4.1 Characteristics of the signal to be measured
479  Instruments for the following types of measurement are considered:

480 a) harmonic emission measurement,
481 b) interharmonic emission measurement,
482 c¢) measurements above harmonic frequency range up to 9 kHz

483  The (Fast) Fourier Transform produces accurate results for steady state signals only. Signals whose
484 amplitudes vary with time cannot be described correctly by their harmonic components only. In order
485 to obtain reproducible harmonic emission analysis results when measuring products with fluctuating
486 fundamental current and possibly fluctuating harmonic current levels, a combination of averaging
487 techniques and sufficiently long measurement cycles can be used. This standard therefore provides a
488  simplified method employing specific averaging methods (see 5.5.1). Furthermore, a test observation
489 period, long enough to obtain a sequence of measurement results, is specified in the harmonic
490 emission standards referring to this standard.

491 4.2 Accuracy classes of instrumentation

492 Two classes of accuracy (I and Il) are considered, to permit the use of simple and low-cost instruments,
493 consistent with the requirements of the application. For emission tests, the upper class | is required if
494  the emissions are near to the limit values (see also Note 2 of Table 2).

495 4.3 General structure of the instrument

496 4.3.1 Overview

497 The general structure of the instrument to be used for the spectral analysis is represented in Figure 1.
498 Some blocks or outputs are not necessary for the assessment specified in documents that reference
499 this standard; however, the blocks performing the following functions shall be included in the
500 instrument:

501 e window width and synchronisation
502 e window function
503 e DFT

504 Both current and voltage inputs are required when the instrument measures active power.

505 The blocks are combined in this standard as a toolbox. It is not necessary for an instrument to include
506 all of the processing parts and all of their respective options. A document that references this standard
507 may choose one or more of the post-processing parts and the option used for that part. In this case,
508 the document that references this standard shall specify the functions to be implemented.

509  To distinguish quantities with different post processing, a subscript code is added to the quantity
510  symbol. With the toolbox principle, a quantity can be post-processed in many different ways. In order
511 not to describe each possible combination of tools and options, the subscript code is built in a
512 systematic way as described below.
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Two kinds of quantities can be distinguished for this:

¢ Quantities of voltage or current, symbol Y. The symbol Y is replaced, as required, by the symbol
| for current or by the symbol U for voltage.

o For these quantities, the subscript code is built as [0][C,k|H,h|B,f|g,h|sg,hlig,hlisg,h] to
describe the exact way of calculation:

= 0: The quantity was processed by the smoothing part with option SoB)

C,k: The quantity is a spectral component with ordinal order k
= H,h: The quantity is a harmonic with order h

= g,h: The quantity was processed by the grouping block with option GpB), h
specifies the order of the dedicated harmonic

= sg,h: The quantity was processed by the grouping block with option GpC), h
specifies the order of the dedicated harmonic

= ig,h: The quantity was processed by the grouping block with option GpD), h
specifies the order of the dedicated harmonic

= isg,h: The quantity was processed by the grouping block with option GpE), h
specifies the order of the dedicated harmonic

= B,b: The quantity was processed by the grouping block with option GpF), b
specifies the centre frequency of the band

e Other quantities related to voltage or current
o For this quantity, the subscript code is built as [0]Y,[H]|g|sg]
= 0: The quantity was processed by the smoothing part with option SoB)
= H: The quantity was calculated based on harmonics
= g: The quantity was calculated based on grouped values
= sg: The quantity was calculated based on subgrouped values

This systematic subscript code cannot express the whole processing; for example, different averaging
times cannot be expressed this way. As an alternative, the desired processing can be described in the
document that references this standard by defining which processing part operates with which options.
Only in this case, the quantity can simply be referenced as Ymeasured.

As many of the signal processing operations are digitally implemented, the instrument can be a black
box with all the required outputs. The instrument can instead be a combination of the minimum
instrument hardware with a digital interface output and the signal processing can be done completely
or in parts in an external unit (e.g. a personal computer).
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Input
circuits Sampling
frequency
generation
input voltage————— 3 (1 2% A0
Input current ———————Jp gil:zﬁ?glp;é
ApA) None
WwA) 10/12 periods | |, . ApB) gxcl. d.c. component
Window ApC) incl. d.c. component
WwB) 200ms h
WwZ) other wi ApZ) other

H P oute [P
A

WfA) Rectangular | Window
WfZ) other function

Filtered waveform

Time domain

Frequency domain

DFTA) Up to h,,q
DFTB) hy to 9kHz

DFTZ) other
ScA) None Signal Ay Dy Cey Yeu Y
ScB) all k from 0 to 1800 | component |« OUTL |7 oyt gt
Scz) other belection & IFFT] H e H
____________ _——_— = = GpA) None
vlw '
Pa) None % Gpe) Harmonic Group Vs,
PaB) Every time wiondow ¢ Phase arg - pC) Harmonic Subgroup Y,
- kY £ Grouping | GpD) Interharmonic Group Yiyp,
PaC) Prevailing angle method angle ; ’
. << GpE) Interharmonic subgroup Y
PaD) Sector evaluation method | assessment o
GpF) 200Hz Band Yg,
PaZ) other ,

GpZ) other

]
i
!
1
i
|
|
|
, -Y Yighr Ysgnr Yi Y
1 oUT 2a a.hr Yighr Tsghr lisghr 'Bb
Phase angle information| OUT ! THDq.v, T, PWHD,, PWHDsqv
1
1
|
I

v v SoA) None

SoB) 1.5s

SoC) 15 time windows

SoD) 15 sliding time windows
SoZ) other

Yng.hv Ymg,hv Yusg,hl Yu.sg,hr YuBJh,YuH_hn
OUT 2b | P, POHC,y
v General: Q; -> Q,;

Linear
Smoothing

“”eaf ﬁ:g (N)?J';:rvation period
Averageing AvZ) other
545 Ymessured
546 Figure 1 — Function blocks

547 For most blocks there is option Z), which allows a document that references this standard to specify
548 its own rule.

549 NOTE The authors of documents that reference this standard are invited to send their rules to IEC SC77A for consideration
550 whether the rule can be made available in a future revision of this document. The same applies to new quantities, new blocks,
551 new methods or any other things currently not in this standard.

552  4.3.2 Current input circuit
553 Input: Test current

554  Output: Sampled current values
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