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FOREWORD

This amendment has been prepared by subcommittee 77A: Low Frequency Phenomena,
of IEC technical committee 77: Electromagnetic Compatibility.

The text of this amendment is based on the following documents:

FDIS Report on voting
TT7TA/XX/IFDIS IIAIXX/RVD

Full information on the voting for the approval of this amendment can be found in the
report on voting indicated in the above table.

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

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
+ amended.

1) The National Committees are requested to note that for this publication the maintenance result date is
2010
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Page 15 and 17
Replace 3.1, by
Notations: The following notations are used in the present guide for the Fourier series

development because it is easier to measure phase angles by observations of the zero
crossings:

= ([ k
f(t):c0+20ksm(—a)lt+(pkj (1)

k=1 N

In 3.1, replace equation system (2) by

¢ = |bk +jak| =.\Ja; +b;

c
Yo, =—F
Ck \/5
@, = +arctan (a—kj ifb, <0 @, = arctan [a—kj ifb, >0
b b
with:
(pk:%ifbk:Oandak>0 ¢k:—%ifbk:0andak<0

9. =0if b <c¢anda, <¢,
with £ =0,05% U, ,, and € =0,15% [,
or £€=0,15%U,k, and €=0,5%1

respectively, see Table 1 in 61000-4-7 Ed.2

nom

In 3.1, replace equation system (3) by
2 k

b =— r)xsin| —at | dt

=7 { 0] ( @ j

2 7 k
and: a, :T—J-f(t)xcos (Nwltj dt (3)
N 0

¢, :% ff(t) dt

and replace the list of symbols below equation (3) by:

y is the angular frequency of the fundamental (@, = 271'fH,1 );

1), is the 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;
Co is the d.c. component;

k
¢ is the amplitude of the component with frequency f. =§ny1 ;


https://standards.iteh.ai/catalog/standards/sist/e5998255-4368-4de3-9adb-f3976e181b81/sist-en-61000-4-7-2003-a1-2009

35
36

37

38
39

61000-4-7 A1 Ed.2/CDV © |IEC -4 -

Ycx r.m.s.value of c¢;

fH,1 is the fundamental frequency of the power system;

is the ordinal number (order of the spectral component) related to the frequency resolution

k
)
N

is the number of fundamental periods within the window width;

O phase angle of spectral line k

NOTE 1 - Strictly speaking these definitions apply to steady-state signals only. The Fourier series is actually
in most cases performed digitally, i.e. as a Discrete Fourier Transform DFT, or a variant thereof, being the
FFT.

The analogue signal f(z) which has to be analyzed is sampled, A/D-converted and stored. Each group of M
samples forms a time window on which DFT is performed. According to the principles of Fourier series
expansion, the window width 7y determines the frequency resolution fc; = 1/Tx (i.e. the frequency separation
of the spectral components) for the analysis. Therefore the window width 7\ must be an integer multiple N of
the fundamental period 7, of the system voltage: Tn = N x T,. The sampling rate is in this case f, = M/(NT,)
(where M = Number of samples within 7y).

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

The DFT-processor yields the orthogonal Fourier-coefficients a, and b, of the corresponding spectral-
component frequencies fcx = k/Ty, k= 0, 1, 2....M-1. However, only k values up to half of the maximum value
are useful, the other half just duplicates them.

Under synchronized conditions, the component of harmonic order /4 related to the fundamental frequency f;, appears as the
spectral component of order &, where k = AN .

NOTE 2 — The Fast Fourier Transform FFT is a special algorithm allowing short computation times. It requires
that the number of samples M be an integer power of 2, M = 2/, with j > 10 for example

NOTE 3 — The symbol Y is replaced, as required by the symbol [/ for currents, by the symbol U for voltages.
The index C qualifies the variable as spectral component

Replace 3.2.1 by:
Harmonic frequency
Su,n

frequency which is an integer multiple of the fundamental frequency of the mains
frequency (fu.n = hxfu.1)

NOTE 1 The harmonic frequency f 1 is identical with the frequency component fc, with k = hxN

Replace 3.2.2 by:
Harmonic order
h

(integer) ratio of a harmonic frequency to the fundamental frequency of the power
system. In connection with the analysis using DFT and synchronisation between f;, and
fs (sampling rate), the harmonic order h corresponds to the spectral component k = hxN
(k = number of the spectral component, N = number of periods of the fundamental
frequency in time Ty)

Replace 3.2.3, by:
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r.m.s. value of a harmonic component
YH,h

r.m.s. value of one of the components having a harmonic frequency in the analysis of a
non-sinusoidal waveform

For brevity, such a component may be referred to simply as a “harmonic”

NOTE 1 The harmonic component Yy, is identical with the spectral component Yc i with k = hxN
(Yu,n= Ycnxn). The symbol Y is replaced, as required by the symbol / for currents, by the symbol U for
voltages. The index H qualifies the variable / or U as harmonic.

NOTE 2 For the purposes of this standard, the time window has a width of N=10 (50 Hz systems) or N=12
(60 Hz system) fundamental periods, i.e. approximately 200 ms (see 4.4.1), This yields Yun = Yc,10xn (50 Hz
systems) and Yun = Yc 12¢h (60 Hz systems).

Page 19
Replace 3.2.4, by:

r.m.s. value of a harmonic group
Yen

square root of the sum of the squares of the r.m.s. value of a harmonic and the spectral
components adjacent to it within the time window, thus summing the energy contents of
the neighbouring components with that of the harmonic proper. See also equation 8 and
Figure 4. The harmonic order is given by the harmonic considered.

NOTE 1 — The symbol Y is replaced, as required by the symbol / for currents, by the symbol U for voltages.
Replace 3.2.5, by:

r.m.s. value of a harmonic subgroup
Ysg,h

square root of the sum of the squares of the r.m.s. value of a harmonic and the two
spectral components immediately adjacent to it. For the purpose of including the effect of
voltage fluctuation during voltage surveys, a subgroup of output components of the DFT
is obtained by summing the energy contents of the frequency components directly
adjacent to a harmonic with that of the harmonic proper. (See also equation 9 and
Figure 6). The harmonic order is given by the harmonic considered.

NOTE 1 — The symbol Y is replaced, as required by the symbol / for currents, by the symbol U for voltages.
Replace 3.3.1, by:

Total Harmonic Distortion
THDy
THDy (symbol)

ratio of the r.m.s. value of the sum of all the harmonic components (Yy,,) up to a specified
order (h,,,) to the r.m.s. of the fundamental component (H,,):

THD, = (4)

NOTE 1 —The symbol Y is replaced, as required, by the symbol / for currents or by the symbol U for voltages.

NOTE 2 — The value of hna is 40 if no other value is defined in a standard concerned with limits (IEC61000-3-series).
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Replace 3.3.2, by:

Group total harmonic distortion
THDGy

THDGYy (symbol)

ratio of the r.m.s. value of the harmonic groups (Y, ) to the r.m.s. value of the group
associated with the fundamental (Y, ; ):

THDG, = Whereh . >2 (5)

min

~ly

min g.l

NOTE 1 —The symbol Y is replaced, as required, by the symbol / for currents or by the symbol U for voltages.

NOTE 2 —The value of hyi is 2 and that of hya is 40 if no other values are defined in a standard concerned with limits (e.g.
61000-3-series)

Page 21
Replace 3.3.3, by:

Sub-group total harmonic distortion
THDSy

THDS)y
ratio of the r.m.s. value of the harmonic sub-groups (Y,.) to the r.m.s. value of the sub-
group associated with the fundamental (¥, ):

Whereh =2 (6)

NOTE 2 —The value of hyin is 2 and that of hnax is 40 if no other values are defined in a standard concerned with limits (e.g.
61000-3-series)

Replace 3.3.4, by:
Partial Weighted Harmonic Distortion
PWHDy v

PWHDy v (symbol)
ratio of the r.m.s. value, weighted with the harmonic order h, of a selected group of higher
order harmonics (from the order h,;, to h,,,,) to the r.m.s. value of the fundamental:

(7)

NOTE 1 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 Yu, by the quantity Y, . The partial
weighted sub-group harmonic distortion PWHDyy can be evaluated by replacing the quantity Yu. by the
quantity Ys.n. The type of PWHD (PWHDyy, PWHD,y or PWHDs,y) is defined in each standard which uses the PWHD, e.g.
in standards concerned with limits (IEC 61000-3-series).

NOTE 2 The values of hy,, and h,,, are defined in each standard which uses the PWHDy, e.g. in standard
concerned with limits (IEC61000-3-series).
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Replace 3.4.1, by:

R.M.S. value of a spectral component
Yek

In the analysis of a waveform, the r.m.s. value of a component whose frequency is a multiple of the
reciprocal of the duration of the time window.

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

NOTE 2 — The frequency interval between two consecutive spectral components is the reciprocal of the width
of the time window, approximately 5 Hz for the purposes of this standard.

NOTE 3 — The symbol Yis replaced, as required, by the symbol / for currents or by the symbol U for voltages.
Replace 3.4.2, by:

R.M.S. value of an interharmonic component

Yeon

r.m.s. value of a spectral component, Yk xnxn, With a frequency between two consecutive harmonic
frequencies (see Figure 4). For brevity, such a component may be referred to simply as an
“interharmonic”.

NOTE 1 - The frequency of the interharmonic component is given by the frequency of the spectral line. This frequency is not
an integer multiple of the fundamental frequency.

NOTE 2 — A difference is made between an “interharmonic component” Y for k # h x N produced as a physical component
by an equipment e.g. at 183,333 Hz, and a “spectral component” Y¢y for k=1,2,3... as the result of the waveform analysis e.g.
for a 50Hz system at 185 Hz for k = 37 # h x N. A “spectral component” is a “harmonic component” for k = h x N.

Page 23
Replace 3.4.3, by:

R.M.S. value of an interharmonic group
Yig,h

r.m.s. value of all spectral components in the interval between two consecutive harmonic
frequencies (see Figure 4).

NOTE - For the purpose of this standard, the r.m.s. value of the interharmonic group between the harmonic
orders h and h+1 is designated as ' Yi,, ', e.g. the group between /=5 and /=6 is designated as Y, s.

Replace 3.4.4, by:

R.M.S. value of an interharmonic centred subgroup
Yisg,h

The r.m.s. value of all spectral components in the interval between two consecutive
harmonic frequencies, excluding frequency components directly adjacent to the harmonic
frequencies (see Figure 6).

NOTE - For the purpose of this standard, the r.m.s. value of the centred subgroup between the harmonic
orders h and h+1 is designated as 'Y, 1", e.g. the group between h=5 and h=6 is designated as Y s.

Replace 3.4.5, by:

Interharmonic group frequency

ﬁg,h

The interharmonic group frequency is the mean of the two harmonic frequencies between
which the group is situated, i.e. fi,n = (fh + fh+1)/2.

Add 3.4.6, by:


https://standards.iteh.ai/catalog/standards/sist/e5998255-4368-4de3-9adb-f3976e181b81/sist-en-61000-4-7-2003-a1-2009

61000-4-7 A1 Ed.2/CDV © |IEC -8 -

203 Interharmonic centred subgroup frequency (fisg,n)

204 The interharmonic centred subgroup frequency is the mean of the two harmonic
205 frequencies between which the subgroup is situated, i.e. fisen = (fh + fh+1)/2 .

206  Pages 23 and 24
207 Replace clauses 3.5.1 and 3.5.2 by:

208 3.5.1 Symbols and Abbreviations
209 In this standard, voltage and current values are r.m.s. unless otherwise stated.

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

213 f frequency; function

214 fcx  Spectral line frequency of order k

215  fc1 the frequency of the spectral line of order 1. The frequency resolution is equal to this
216 frequency

217 fgn harmonic-group frequency of order h

218 fegn harmonic-subgroup frequency of order h

219 fign Interharmonic-group frequency of order h

220 fisgn Interharmonic-subgroup frequency of order h

221 fun  harmonic component frequency of order h

222 fu1  fundamental frequency of the power system

223 f; sampling rate

224 ha.. the order of the highest harmonic that is taken into account
225 hn, the order of the lowest harmonic that is taken into account

226 J-1

227 running time

228 B bandwidth

229 Ycr r.m.s. value of the spectral component of order k
230 Y,n r.m.s. value of harmonic group

231 Yi,n r.m.s. value of interharmonic group

232 Yisen r.m.s. value of interharmonic subgroup

233 Ysen r.m.s. value of harmonic subgroup

~

234 H harmonic

235 1 current (r.m.s. value)

236 M integer number; number of samples within the window width
237 N number of power supply periods within the window width
238 P power

239 T time interval

240 T, fundamental period of the power supply system

241 Ty  window width comprising N fundamental periods

242 U voltage (r.m.s. value)

243 Y Variable replaceable by I, U.

244 w angular frequency

245 w1 angular frequency of the power supply
246 1) phase angle
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