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General information

Number of participants: 15

Start date: December 2015

Stop date: November 2016

Issues faced: None

Scheme of the proficiency test PTC(CE-9k-30M-Il):
http://www.emc.unifi.it/CMpro-v-p-26.html
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Measurement procedure

* Voltage measurement by using the AMN and EMI receiver is
preceded by a preliminary measurement of the voltage that the
Sample applies at the input of an oscilloscope (two channels, at least
100 MHz bandwidth, 1 MQ || (< 30 pF) input impedance).

* Measurement by using the AMN and EMI receiver are performed
according to §7.4.2 of EN 55016-2-1:2009, and next amendments, by
using a V-type Artificial Mains Network (AMN).

* The Laboratory measures the amplitude of ten (10) harmonics
selected by the Coordinator in the frequency range between 9 kHz
and 30 MHz (i.e. covering both band A and band B). The disturbance
injected by the Sample on both line and neutral conductors is
measured. A total number of twenty (20) measurements (two
conductors times ten frequencies) is reported to the Coordinator by
the Laboratory.




Sequence of operations

* Connect the Sample to the EUT port of the AMN: the AMN is not
powered when the Sample is connected to the AMN;

* Power up the AMN;

* Power up the Sample by using the power supply provided by the
Coordinator;

* Select the spacing of the harmonics generated by the Sample
through the switch S;

* Measure the amplitude of the ten harmonics selected by the
Coordinator by using the EMI receiver set with average detector;

* Connect the EMI receiver first to the line and then to the neutral
conductor at each frequency (twenty measurements total);

* Power off the AMN;
* Power off the Sample;
* Disconnect the Sample from the AMN.




Measurement result

* The measurement result provided by the Laboratory consists
of:

The estimate x, expressed in dB(uV), of the amplitude of the
selected harmonics, measured both line-to-ground (x,,.) and

neutral-to-ground (x,__,..));

The expanded uncertainty of the estimate x, U,,,, expressed in dB
and obtained multiplying the combined standard uncertainty by
the coverage factor k = 2 (which corresponds to a coverage
probability of about 95 % assuming normal distribution).
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The circuit model of the coupling network and adapter is validated through vector

network measurements.
AMN voltage is predicted by using the circuit model and source calibration.




Statistical (robust) analysis

X153 X25 woes Xpy ooy X :I' Raw data (p participants)

—_—

x* = median of x; (i=1,2,...,p)

— |nitial reference value

s* = 1,483 median of |x; —x*

i=1,2,..p)

—

x* -3, ifx; <x*-¢
. . , . = Transformed set of data
x; =4x"+ 8, ifx; >x"+0

X;, otherwise

—

=Y xi/p

5 — New reference value
5*=1=134\/Z(-TE —I*) /(P - 1) (iterative algorithm)

—

Excerpt from Annex C, algorithm A of 1ISO 13528:2005



Performance statistic ¢ (Participant)

* Performance statistic { (clause 7.7 of ISO 13528) that the
Coordinator applies to the Participant providing the
measurement result x; with standard uncertainty u,;

-

X=X_,u,=u,

XI.—X / X l*

;. = — ] . 1,25-5s
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2 <|¢.|<3=warning
3<|¢,|= action




Performance statistic z’ (Coordinator)

* Performance statistic z’ (clause 5.7 of ISO 13528) that the
Coordinator applies as self-check

, X —x
7 =

cal

2<|Z'
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< 3= warning

Z'| = action




Results




Note

* In the following plots some of the measurement data for
LAB(12) are not represented because out of range.

* Four specific plots (see slide titles) will be devoted to
represent the complete set of data including LAB(12).




N

o

Deviation - phase [dB]

1
N

N
-
=
o
(99

|

N
L
=
(o)]

c
2

(7))
lﬂ

£
Ll
©

()
s

(S

=
©

c

(@)
(&)

7 890

o

1 2 34 5
Harmonic code

—
[EEY
D

—

1=17k-2=41k-3=66k-4=85k-5=0,47M-6=4,5M-7=7,6M -8 =19M -9 =25M - 10 = 29M




N

L

=
) -
o, 2 |
- N
5 I
5 ()}
) c
C
S £
© ©
= Q
> =
O -2 ] S
= * =

c

o

O

_4 [ 1 | il [ | I T IR
1 2 34 5 6 7 890

Harmonic code

—
=
(9

—

1=17k-2=41k-3=66k-4=85k-5=0,47M-6=4,5M-7=7,6M -8 =19M -9 =25M - 10 = 29M




T
=
------------ e a
|
—————————————————— E
® o
S %
S % =
IR S, 1 ) S—— L/ S R T 1 S o
* :
e i i el . =
c
(@)
O
-5 ! L !
1 2 34 5 6 7 890

Harmonic code

—
=
(0))]

—

1=17k-2=41k-3=66k-4=85k-5=0,47M-6=4,5M-7=7,6M -8 =19M -9 =25M - 10 = 29M




T
=
Jpmmmmmmm Gy :
I
2--*__%6_%* __________________ E
— i
E (o))
3 5
= ke
> -
------------ VS S 3
(S
>
_______________________ i S
c
o
o

-5 ' ! Ll ' Lo L1

1 2 34 3 6 7 8490

Harmonic code

[17)

1=17k-2=41k-3=66k-4=85k-5=0,47M-6=4,5M-7=7,6M -8 =19M -9 =25M - 10 = 29M




ZHIN 0€ — ZH3 6 uoissiwg pajdnpuoy

:

2 3 4 5 6 7 81011 1213141517 -
Participant code

k!
S S P G A R A 25 '

1

|




ZHIN 0€ — ZH3 6 uoissiwg pajdnpuoy

2 3 4 5 6 7 81011 1213141517 -
Participant code

*
| S R S U A I 25500 DN A A

1

Rkl R

5
3
2
0_
2
3
S

|eJinau - )



ZHIN O€ — ZH) 6 UOISSIWI PIONPUO)

* X
* X
FEK K R

2 3 4 5 6 7 81011 1213141517 -
Participant code

E;




Ref. vales — comparison

f u X-x* s* ,
MHz dB dB dB
0.01708 0.65 0.1 0.7 0.1
0.04148 0.65 0.3 05 04
0.06588 0.65 0.3 05 04
0.0854  0.65 0.2 0.6 0.3
0.468 0.65 0.4 09 0.6
4.524 0.65 0.4 0.7 0.5
7.644 0.65 0.2 0.7 0.3
18.564  0.65 0.2 1.0 0.2
24.804  0.65 0.2 1.1 0.2
29.484  0.65 0.3 1.2 0.4
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This plotincludes the full set of
data provided by LAB(12)
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This plotincludes the full set of
data provided by LAB(12)

T
=
20 o
|
z
SRIE BE T SERN SEREREE & A -
T, =
T 8
5 20 .E
; 3
' £
C
2 E
.© S
o
Q -60 .
*
_80 [ R R P | HEHEHEH [ T IR I [23}
1 2 34 5 6 7 8490

Harmonic code



This plotincludes the full set of

data provided by LAB(12)
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This plotincludes the full set of

data provided by LAB(12)
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Remarks

* The reference values obtained from calibration of the Sample
and from robust statistical analysis are compatible each other
(maximum deviation 0.6 dB, over ten frequencies).

* The measurement results provided by the 15 participants at
the 10 measurement frequencies selected by the Coordinator
are within —2.2 dB to +4 dB from the reference values (except
10 largely deviated data from LAB(12).

* 26 action signals and 15 warning signals were detected over
292 measurement results (146 — phase, 146 — neutral).

» Standard measurement uncertainty declared by the
laboratories comprised between nearly 0.4 dB and 2 dB,
robust standard deviation s* less than 1.2 dB. [ - J




