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Introduction

This document is intended to illustrate to the Network Operator how to identify a converter
type from published data — such as EMC Test Report data — for an assessment against
Stages 1C, 1D, 2A or 2B of EREC G5 Issue 5.

1 Characteristic harmonic current distortion

Table 1 in this document (below) gives typical total harmonic current distortion (THD)) values
for the three common three-phase converter types. The dominant and characteristic
harmonic currents are also stated.

Table 1 — Harmonic current distortion characteristics for three converter types

Converter type Typical | Characteristic harmonic Dominant harmonic orders
THD currents

Three-phase ~30% 5th and 7th, 11th and 13th, 17th | 5th then 7th

six-pulse and 19th...

converter

(6k+1), where k equates to the
number of pulses of the

converter.
Three-phase ~3-4% 5th and 7th, 11th and 13th, plus | Varies; highest value may be lower
active-front-end components related to pulse- order odd harmonics but higher
converter width modulation switching orders may also be

frequency significant/comparable
Three-phase ~6-18%" | 11th and 13th, 23rd and 25th, 11th then 13th
twelve-pulse 35th and 37th...

converter (12k+1), where k equates to the

number of pulses of the
converter.

2 Using EMC Test Report data to find converter type

An extract from an EMC Test Report for one phase of an item of three-phase equipment is
shown in Figure 1 in this document (below). The THD, value for maximum RMS current is
given as 30.99% (see ‘@’ in Figure 1) and the highest harmonic orders are, from column 2,
the 5th and 7th harmonics (see ‘b’ in Figure 1). Consequently, with reference to Table 1 in
this document, we conclude that this is a six-pulse converter.

' Varies with operating condition.
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Maximum RMS cumrentand comes ponding values in timewindo

THD=0.38

W IT181.2 VA

‘ioltage: 230.03 Vims

Cument 74623 Arms

Fower: 16385.8 W P1=16356.1
Power factor: 09854 CosPhii: 1.000

Testconditions EN 81000-3-12:2011.&=50Hz Phase=L1, Range=E80.00 A
Time window=10/12 (200ms ), Greuping (>2nd harmn J=on, lequ=88 A, Rated Rsce=350
Mo Ztestselected, Inserted reactor impedance: —
harmonic currents < 1 % of Iref are dis regard for cale. of THD, THC, POHC, PWHD, PWHC

HARMOMIC ANALYSIS: TestPASS

Tobs =worst 2.5 min: tw 1..730; Avg: THCAref=28.0 %, PWHC/Iref=45.8 % (Limits: THC/lref=47.0 %.

THCref=32.50%
FWHC firef=54.09%

PWHC/Iref=47.0 %), lavg=63.082 Ams ; lequ exceeded, Iref is set o legu (users choice)

THV=0.823 Vv POHV=0413V PWHD=110%
THD=3099 % THC=22087 A POHC=5533 A PWHD=51.50%

Entire measurement (2.5 min =750 tim e windows) Worst2.5 min| Worst25minaw (P | F
Al A
Ha | Maximum |Window| ENG1000-3-12 | Margin (100iz| Ex- |100to| Ex- Value Ee- ||
Mo balanced 3phin MaxXWin|150% ceeded| 150% |ceeded peeded| 5| L
DC | 03042 A 23z - - 0 O 0 0| D2614 A O
1| 71.2670A 174 - ---- 0 o] o] 0| 60.0858A ofx
2] 01373 A 195 54400 4 7.5 % 0 O 0 0| DO51TA O
R 174 16.3200 A 1% a ] ] o|14.1277 A o|x
194 1.8133 A 7 9% 0 0 0 0| 00148 A 0
174 10.2000 A 0 o] [u] 0| 86685 A ofx
: 180 1.3800 A 0 0 0 0| 00164 A 0
1 182  1.0880 A 0 O 0 0| 00142 A O
11 174 5.82000 A 0 o] o] 0| 527968 A ofx
12 192 D.20687 A 0 O 0 0| 00024 A O
13 174 54400 A 0 o] o] 0] 42435 A ofx
17 184 - ---- 0 o] [u] 0| 23274 A ofx
18 174 - ---- 0 4] 1] 0| 28284 A ofx
21 D.0481 A 2 - 0 0 0 0| 00404 A 0
23| 28837 A 187 - ---- 0 o] [u] 0| 24202 A ofx
25| 28070 A 174 - - 0 o] o] 0| 22034 A ofx
28 223858 A 184 - ---- 0 4] 1] 0| 18871 A ofx
31| 20887 A 174 - ---- 0 o] o] 0| 17703 A ofx
35 18138 A 174 - - 0 o] o] 0] 15483 A ofx
37| 1.7287 A 174 - ---- 0 o] o] 0| 147324 ofx

Ia\era-ge wvalue < 1.0 % of lref

Figure 1 — Annotated EMC Test Report




