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Introduction

This document provides an annotated interpretation of the EMC Test Report to aid the
Network Operator in identifying the required information for an assessment against Stage 1B
using data supplied by the manufacturer in an IEC 61000-3-12 compliance test report.

1 Interpretation of the EMC Test Report

Figure 1 in this document is an extract from an EMC Test Report, testing against
IEC 61000- 3-12 for a three-phase item of plant or equipment.

The following can be identified from the data presented:

Label a) identifies the maximum RMS current drawn for this set of test data, which was
found to be 74.693 A.

Label b) identifies the total harmonic current distortion, THD,, at maximum RMS current to
be 30.99%; this is consistent with a six-pulse converter.*

Label c) shows that the highest harmonic current emissions are at the 5th and 7th
harmonics; this is consistent with a six-pulse converter.?

Label d) highlights that I has been set equal to lequ at 68 A. It also shows the IEC
61000-3-12 limits, which have been taken from Table 2 of IEC 61000-3-12:2011 for
Rsce 2 350 — see Table 1 of this document — and are given as a percentage of lrer.

In Figure 1, the column 4 values have been calculated with Ief = 68 A.

For example, for Is, the limit Iy / lrer (in %) for Rsce = 350 is 24%; which, in Amperes, equals
lef X 24/100 = 68 A X 0.24 = 16.32 A.

Label e) shows that the equipment passes the assessment with Rsce = 350. As it does not
pass with Rsce = 33, with the required Rsce to pass IEC 61000-3-12 being 350, then the
manufacturer would have to make the statement “equipment complying with IEC 61000-
3-12 subject to Ssc min 2 X kVA” rather than “equipment complying with IEC 61000-3-12"
and so, Stage 1B-2 will apply. As the equipment is unbalanced three-phase equipment,
IEC 61000-3-12 gives:

Sequ =3 X 400 V X lequ = V3 x 400 V x 68 A = 47,111.782 VA.

Thus, Ssc Mn = Sequ X Rse = 47,111.782VA x 350 = 16.489 MVA.
This result shows that a very high short-circuit power is required at the LV PCC to
connect this piece of equipment.

NOTE 1: Rsce is defined in IEC 610003-12 as the ratio of short-circuit power to equipment rating.

NOTE 2: To fully understand the use of Rsce, its relationship to the required statements that a manufacturer
should make and the associated implications, it may help to consult IEC 61000-3-12 directly.

A value of ~30% is typical for a six-pulse converter. For a twelve-pulse converter, a value of ~6—-18% is typical;
for active front-end converter a value of ~3-4% is typical.

For a twelve-pulse converter the 11th and 13th harmonics would be highest.



ENA Engineering Recommendation G5 Issue 5, 2018
Interpretation of EMC Test Report
Page 6

Maximum RMS cumrent ayfd comes ponding values in timewingfow 174:

o ltage: 230.0 ms THD=0.38 THW=0.823 WV POHV=0413V PWHD=1.10%
Curment 74893 Arm s THD=30.89 % THC=220087 A POHC=5533 A PWHD=51.50 %
FPower: 18385.8 W P1=18386.1 W 171812 VA THCref=32 .50%

Power factor: 0954 CosPhii: 1.000 PWHC Iref=54.09%

TestconditionsEN 61000-3-12:2011,~50 Hz, Phase=L1. Range=80.00 A
Time window=10/12 {200ms ), Grouping (*2nd harm J=on, lequ=568 A, Rated Rsce=350
Mo Ztestselected, Inserted reactor impedance: —
hamonic currents < 1 % of Irefare disregard for calc. of THD, THC.P

HARMOMIC AMALYSIS: TestPASS <7

Tobs =worst 2.5 min: tw 1..750; Avg: THC/ref=28.0 %, PWHC/Iref=45_8 % (Limits: THC/ref=47.0 %,
PWHC/Iref=47.0 %); lavg=63.082 Ams ; lequ exceeded, Irefis set to lequ (users choice)

WHD, PWHC

Enfire measurement (2.5 min =750 tim e windows ) Worst2.5 min| Warst2 5 minydﬁ"g

Al A

Ha | Maxmum |Window| ENG1000-3-12 | Margin |100%x| Ex- |100to| E=x- Walu 7 s

No balanced 3phin MaxWin| 150% ceeded| 150% ceedeld jeeeded| 5 | L

DC| 030424 232 0 0 Q™™ 0| 02614 A 0

1| 71.2870 A 174 - ---- 0 //lj 0| &G0.0858 A x
E£5.3E94A 174 16.3200 - 8] 4] 0141277 A ofx
T 02809 A 174 10.2000A| -21% 0 o] o] 0| 86685 A ofx
11| 6.2854 A 174 55000 A -TE% 0 o] o] 0| 52726 A ofx
13| 50154 A 174 54400 A 7.8 % 0 [u] o] 0| 424354 ofx
17| 3.2478 A 184 - - -—-- 0 o] o] 0| 332744 ofx
18 174 - - ---- 0 o] o] 0| 28984 A ofx
23 187 - - -—-- 0 o] o] 0| 24202 A ofx
25| 28070 A 174 - - -—-- 0 8] 4] 0| 220344 ofx
20 2.2358 A 184 - - ---- 0 o] o] o 18871 A ofx
31| 2.0887 A 174 - ---- 0 o] o] D ofx
35| 1.8138 A 174 - --- -—-- 0 8] 4] o ofx
a7 174 - --- -—-- 0 o] o] o ofx

Ia\.erage value < 1.0 % of Iref

Figure 1 — Annotated EMC Test Report



ENA Engineering Recommendation G5 Issue 5, 2018
Interpretation of EMC Test Report

Page 7

Table 1 — Current emission limits for equipment other than balanced three-phase
equipment; Taken from IEC 61000-3-12

Minimum Rsce

Admissible individual harmonic current

Admissible harmonic

In / lref @ parameters
% %
Is Is I7 lo l11 l13 THC / et | PWHC [ lyes
33 21.6 10.7 7.2 3.8 3.1 2 23 23
66 24 13 8 5 4 3 26 26
120 27 15 10 6 5 4 30 30
250 35 20 13 9 8 6 40 40
= 350 41 24 15 12 10 8 47 47

The relative values of even harmonics up to 12 shall not exceed 16 / h %. Even harmonics
above order 12 are taken into account in THC and PWHC in the same way as odd-order

harmonics.

Linear interpolation between successive Rsce values is permitted.

NOTE: THC and PWHC are as defined in IEC 61000-3-12.

et = reference current; In = harmonic current component.




