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[bookmark: _Toc518653144]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.
[bookmark: _Toc518653145]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, THDI, at maximum RMS current to be 30.99%; this is consistent with a six-pulse converter.[footnoteRef:2] [2:  	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.] 

Label c) shows that the highest harmonic current emissions are at the 5th and 7th harmonics; this is consistent with a six-pulse converter.[footnoteRef:3] [3:  	For a twelve-pulse converter the 11th and 13th harmonics would be highest.] 

Label d) highlights that Iref has been set equal to Iequ 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 ≥ 350 – see Table 1 of this document – and are given as a percentage of Iref.
In Figure 1, the column 4 values have been calculated with Iref = 68 A. 
For example, for I5, the limit Ih / Iref (in %) for Rsce ≥ 350 is 24%; which, in Amperes, equals Iref × 24/100 = 68 A × 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 ≥ 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 × 400 V × Iequ = √3 × 400 V × 68 A = 47,111.782 VA.  
Thus, SSC Min = Sequ × Rsce = 47,111.782 VA × 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.
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[bookmark: _Toc518653151]Figure 1 — Annotated EMC Test Report





[bookmark: _Toc518653154]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 
Ih / Iref a 
%
	Admissible harmonic parameters 
%

	
	I3
	I5
	I7
	I9
	I11
	I13
	THC / Iref
	PWHC / Iref

	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.

	a Iref = reference current; Ih = harmonic current component.
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