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TestManager

Framework for Basic EMC System
software application
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Fig. 1: Example screenshot

Software module IEC 61000-3-2/-3/-11/-12

Automatic testing and measuring of harmonic emissions and flicker according to the following standards:
4 |EC 61000-3-02 IEC 61000-3-2:2018 Ed 5.0
- Limits for harmonic current emissions, equipment input current <16A per phase
P -
Ed't';” >02016-01 . IEC 61000-3-3:2017 Ed 3.1
armonic measuremen Limitation of voltage changes, voltage fluctuations and flicker in public low-
4 IEC 61000-3-03 voltage supply systems,

4 Edition 3.1 2017-05 input current <16A per phase
Flicker measurement IEC 61000-3-11:2017 Ed 2.0
4 |EC 61000-3-11 Limitation of voltage changes, voltage fluctuations and flicker in public low-
4 Edition 2.0 2017-04 voltage supply systems,

Flicker measurement input current >16A and <75A
4 IEC 61000.3.12 IEC 61000-3-12:2011 Ed 2.0
T Limits for harmonic currents produced by equipment connected to public low-
4 Edition 2.0 2011-05 voltage systems,
Harmonic Measurement input current >16A and <75A

Integrated functions of the software module:

- Control of APS (power source) and AIS (harmonic analyser, flickermeter, line impedance simulating network)
- measurement of harmonics: Uh, |h

- measurement of flicker values: Pst, PIt, dc, dmax, Tmax

- tabular and graphical display of measured values

- calculation of further values from the measured values

- predefined limits according to the standards

- evaluation according to the standards

- tabular and graphical version of test reports
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Selected test name: Harmonic measurement

Test options:

() Device settings

Cament messurement e

Voltage range 230 Vrms S
Current range 3 A

S -

Lot T
Max. measured harmonics 40 —@—t:l—o——l__Ll—O—

Measuring period 25

Source control ] Zapey z
—O——3——o —

Source phases ~  Onephase
Voltage 230 Vrms
Ziesy N Zn
—_
Frequency - 50| Hz —

(%) Evaluation settings

EUT

Fig. 2: Test setup for measuring harmonic currents — 3-phase testing

Selected test name: Flicker measurement

EUT

Test options:
@ Device settings s
Nominal frequency - 50| Hz

Lamp model - 230v)

Short time interval (Tshort) 10 (min_+]

Number of short time intervals

(Niong) 2

Nominal voltage 230 Vrms

dy threshold 33 %

Voltage range 230 Vrms

Impedance Ra 240| mo

Impedance X4 150, mQ

Impedance RN 160| mQ

Impedance Xn 100 mQ

Source control O

[T 220 Ve

Test status | Results

EUT values

[ No. | Pinst, max | Pst | Tmax sl [ dmax (%] | dc[%] |

Source values

[[No. | Pinst, max [ Pst | TmaxIs] | dmax (%] | dc [%] |

requir

Fig. 3: Test setup for flicker measurements — 3-phase testing

ed hardware:
4-quadrant amplifier APS

measuring instrument AIS (harmonic analyser, flickermeter, line impedance simulating network)
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Software module IEC 61000-4-11
Automatic testing according to IEC 61000-4-11:2020 Ed 3.0

4 IEC 61000-4-11 Voltage dips, short interruptions and voltage variations immunity tests

4 Edition 2.0 2004-03

4 Voltage dips Integrated functions of the software module:

With neutral - control of APS amplifier

Without neutral - Method A - sequential operation of defined pulses

Without neutral - Method B - automatic capturing of the waveforms of voltage and current
Short interruptions - graphical documentation of the generated voltage dips and/or voltage changes in the
Voltage variations test report

4 Edition 2.1 2017-05
4 \oltage dips
With neutral
Without neutral - Method A
Without neutral - Method B
Short interruptions

required hardware:
- 4-quadrant amplifier APS
- inrush current source ICS 500 if inrush current capability of APS is <500A

Voltage variations see application note “Source inrush current capability of APS amplifiers —
4 Edition 3.0 2020-01 weblink: 1103
4 \oltage dips
With neutral
Without neutral - Method A Power source version depending on the EUT:
Without neutral - Method B single (APS) or 3-phase model (DM /APS)

Short interruptions
Voltage variations

Selected test name: Voltage dips
Without neutral - Method A

Test options:

Parameter Value Unit U, 1 sequence
Phase system Three phase 100 %
Test case Case-by-case X % X%
o th el prarmeters P
L3 L1
Un 230 Vrms
Test level 40/ %
UL1-N 121.7| Vrms 0% t
UL1-12 92| Vims to t tinterval
ULs-11 200.51| Vrms
Uend 230/ Vrms
Disturbed phases
fom the loba prameret
fn 50| Hz
Phase angle of voltage dip 0/ deg
Do a multiple phase angle test [
;nncgleen:::: for multi phase 45| deg
to (one-time) 1 -
Cycles for ts 1

ts 002 [s ¥ N

Fig. 4: Voltage dips without neutral
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Selected test name: Voltage dips
With neutral
Test options:
Paramet Val Unit v, 2
arameter alue ni X 1 sequence
v P 100 %
L
Test case Case-by-case! X%
Use EMC nominal AC voltage -
from the global parameters [~ TN
L3 L1
Un 230/ Vrms
Test level 40 %
9
UL1-N % vims 0% i
ULs-L1 and ULi-12 165.86| Vrms L Hinterva
Uend 230 Vrms
Use EMC nominal AC frequency
from the global parameters
fn 50| Hz v
Selected test name: Short interruptions Selected test name: Voltage variations
Test options: Test options:
Parameter Value Unit U, 1 sequence Parameter Value Unit U, 1 sequence
Phase system v Three phase| 100% Phase system v Three phase 100%
ane [— — S
Test case Case-by-case] Use EMC nominal AC voltage @ 70%
from the global parameters
Use EMC nominal AC voltage
from the global parameters Un 230| vims
Un 230] vims Tes level 70 %
Test level 0 % uu 161/ Vrms
UL, Utz and Ui o vms 0% t Uend 230| vims t
Uend 230] Vims b A tiotrat Disturbed phase(s) b K & Al Latenat
Osurbed phases -
from the global parameters
Use EMC nominal AC frequency
from the global parameters f 50| Hz
fn 50| Hz Phase angle of voltage o o
varatons
Phase angle of interruption 0 deg
Do a multiple phase angle test a
Do a multiple phase angle test [m]
Increment for multiple phase
a5 deg
Increment for multiple phase ] deo angle test
angle test
o (onetine) =
A—— o[~
Cycles for ta o
Cydesforts 1
" |
. o) )
Cycles for ts. 1
[ B[]
. =
Number of sequences 3 o

Fig. 6: Short interruptions

page 4 of 20 pages

Fig. 7: Voltage variations

SPS-TD-EMC-Software-Overview-1309-e-0005.docx



Software module IEC 61000-4-13
Automatic testing according to IEC 61000-4-13:2015 Ed 1.2

4 |EC 61000-4-13
4 Edition 1.1 2009-07
Harmonic combination test flat curve
Harmonic combination test over swing
Test method "Sweep in frequencies”
Individual harmonics with a specified test level sequence
Interharmonics with a specified test level sequence
Meister curve test
4 Complete test process
Class 1
Class 2
Class 3
4 Edition 1.2 2015-12
Harmonic combination test flat curve
Harmonic combination test over swing
Test method "Sweep in frequencies”
Individual harmonics with a specified test level sequence
Interharmonics with a specified test level sequence
Meister curve test
4 Complete test process
Class 1
Class 2
Class 3

C—r—ITZENBERGER

priEs

Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests

Integrated functions of the software module:

- control of APS amplifier

- harmonic combination test "flat curve" and "over swing"

- test method "sweep in frequencies”

- individual harmonics and interharmonics with specified
test levels

- Meister curve test

- complete test process

Required hardware:
4-quadrant amplifier APS

Selected test name: Complete test process
Class 2

Test options:

@ Parameters for all tests ¢
V2% Ky *Un
Flat part 20f
Phase system v Three phase P f
W ZI“ 0.33f
Use free adjustable values (Class X) ™ ov Uh% t
wt |_|
Use EMC nominal AC voltage \_/ —
from the global parameters SN 033f 2 10f 20f 30f 40f f
Figure 1 - Harmonic combination test flat curve Figure 3 - Meister curve / "Sweep in frequencies”
Un 230 Vrms
u u
V2 Ut /\
Uend 230/ Vrms w1 IUh:1 Iuh; 2 Tons] &
3rd harmonic Un - .
/ 360°
Use EMC nominal AC frequency ov 2= >
from the global parameters X «
0
fn 50| Hz 0 ot o ot o u ot ot

to (one-time before every sequence)

@ Parameters for “flat curve”

@ Parameters for “over swing"

@ Parameters for "sweep in frequencies”
@ Parameters for "Meister curve”

@ Parameters for “individual harmonics"

@ Parameters for “interharmonics”

Figure 2 - Harmonic combination test over swing

Figure 4 - Individual harmonics and interharmonics

Fig. 8: Complete test process
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Selected test name: Harmonic combination test flat curve ”
Test options: Test options:
Parameter Value Unit Parameter Value Unit v U - fundamental voltage
V21K U, X b= g
Phase system = Three phase i Phase system Saliapies V2 U -
Flat part
Class | Class u
Use EMC nominal AC voltage Use EMC nominal AC voltage
&
from the global parameters H 2m from the global parameters
Un 230] vems ov Un 230] vims ov ==
wt o
Uend 230] vims Uend 230 vims Sth harmonic
Voltage atio (K;) 10133 5 of Un for the 3rd harmonic 4 %
Peakvoltage (Y2 * Ky Un) 3298 v 56 of Un for the 5th harmonic 3 %
Cuteoff level 95| % Use EMC nominal AC frequency
from the global parameters
Voltage of flat part a1 v
fn so| Hz
Use EMC nominal AC frequency
)
from the global parameters 10 one-time) B
qn 50 he et 2| [mins)
10 (one-time) )
test 2| [min_~)
Selected test name: Test method "Sweep in frequencies’ Selected test name: Individual harmonics with a specified test level sequence
Test options: Test options:
Parameter Value Uit o - Parameter Value Unit v =
i
U,: U, -
h: -
Test mode ~_Sweep (analogue) ot - Use EMC nominal AC voltage U -
25 idncte g
ek from the global parameters
et A vt TR0 ] s ovsece
e EMC nominal AC voltage .
from the global parameters w0 ] smiveecats | Un 230| vims
s 05
]
Un 230| vims Uend 230| vims
Uend 230 Vims | Use EMC nominal AC frequency
from the global parameters ov
Use EMC nominal AC frequency : t
from the global paramets T [ so|
om the global paremeters v A R " i t 4 t 4 PR t
fn 50| hz 10 one-time) 1)
Test level from 4 s|fs »
033 fto2" 2 %
. 1
Test level from
2¢Mto10%fn 3%
0dd harmonics non-multiple
Test levelfrom % of 3 harmonics
10*fato20*fn :
Test level for h = § 45| %
Tt loval frnm o v

Fig. 11: Sweep in frequencies Fig. 12: Individual harmonics
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Software module IEC 61000-4-14
Automatic testing according to IEC 61000-4-14:2009 Ed 1.2
4 |EC 61000-4-14
4 Edition 1.2 2009-08
4 \oltage fluctuation immunity test
4 Single-phase system
Class 2
Class 3
Class X
4 Three-phase system
Class 2
Class 3
Class X

C—r—ITZENBERGER
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Voltage fluctuation immunity test for equipment with input
current not exceeding 16 A per phase

Integrated functions of the software module:

- control of APS amplifier

- generation of voltage fluctuations as defined in IEC standard
Required hardware:

4-quadrant amplifier APS

exceeding 16 A per phase
Single-phase system

Selected test name: Voltage fluctuation immunity test for equipment with input current not

from the global parameters

Un 230/ Vrms
AU (... % Up) 8 %

U, 1
Uend 230 Vrms

Use EMC nominal AC frequency
from the global parameters

fn 50| Hz

Class 2
Test options:
. U
Parameter Value Unit
Use EMC nominal AC voltage U, +10% U,

U, -10% U,

Minimum
60

oV

to (one-time) 1
Repetition period T 5
Duration t 2

Interval time 60

UOEE

Number of sequences 3

Fig. 13: Voltage fluctuations
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Software module IEC 61000-4-17
Automatic testing according to IEC 61000-4-17:2009 Ed 1.2
4 |EC 61000-4-17
4 Edition 1.2 2009-01
4 Ripple on d.c. input power port immunity test
1 time the power frequency
2 times the power frequency
3 times the power frequency
6 times the power frequency

Ripple on d.c. input power port immunity test

Integrated functions of the software module:

- control of APS amplifier

- generation of ripple on d.c. power supply as defined in IEC
standard

Required hardware:
4-quadrant amplifier APS

Selected test name: Ripple on d.c. input power port immunity test
1 time the power frequency

Selected test name: Ripple on d.c. input power port immunity test
2 times the power frequency

Test options:

Frauaney =
Test duration 10

Parameter Value Unit v
Ripple content
Use EMC nominal DC voltage U
from the global parameters \
U + —
" ~ '

Un 2 v U]
Unmax 2424 v
Unmin 2376 v
Uend 2 v
Level - 1

ov
Percentage of the nominal . t

2| « —

DC voltage %

Fig. 14: Ripple with power frequency

Test options

Parameter Value Unit v
Ripple content
Use EMC nominal DC voltage Une
from the global parameters \l
u e ——
n ~/ ——— ——

Un 24| v 7 7 7

Unin
Unnax 2424] v
Umin 2376 Vv \ \
Uend 2 v
Lo

ov
Percentage of the nominal . t
0C voltage 2l %

o

Fraqney = )
Test duration 10| |min ¥

Fig. 15: Ripple with 2x power frequency

Selected test name: Ripple on d.c. input power port immunity test
3 times the power frequency

Selected test name: Ripple on d.c. input power port immunity test
6 times the power frequency

Test options:

Parameter Value Unit v
Ripple content

Use EMC nominal DC voltage
from the global parameters Unc

Uy
Un | v U
Unmax 2424] v
Unin 2376 v
Uend v
Level - 1

ov
Percentage of the nominal 2 % t
oC voltage %

Frequency sol (e )
Test duration 10/ [min_+]

Test options

Parameter Value Unit v
Ripple content
Use EMC nominal DC voltage
from the global parameters
7 SN
S e G s e e i
Un 4| v i [
Unin NS
Unnax 2424 v
Unin 2376 v
Uend | v
Level - 1
ov
Percentage of the nominal . t
2 %
DC voltage o

Frequency 0
Test duration 10

Fig. 16: Ripple with 3x power frequency
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Software module IEC 61000-4-27
Automatic testing according to IEC 61000-4-27:2009 Ed 1.1

4 |EC 61000-4-27
4 Edition 1.1 2009-04

4 Unbalance, immunity test for equipment with input

4 Test 1
Class 2
Class 3
Class X

4 Test 2
Class 2
Class 3
Class X

4 Test3
Class 2
Class 3
Class X

C—r—ITZENBERGER

priEs

Unbalance, immunity test for equipment with input current not
exceeding 16 A per phase

Integrated functions of the software module:

- control of APS amplifier

- generation of unbalance immunity tests as defined in IEC
standard

Required hardware:
4-quadrant amplifier APS (3-phase version DM /APS)

Test 1
Class 2

Selected test name: Unbalance, immunity test for equipment with input current not
exceeding 16 A per phase

Test options:

Parameter

Use EMC nominal AC voltage
from the global parameters

Un

Uend

% of Up for Ua
Ua

Angle of Ua
% of Up for Up
Ub

Angle of Up
% of Up, for U¢
Uc

Angle of Uc

Use EMC nominal AC frequency
from the global parameters

fn
to (one-time)
Duration t

Time between sequences

Value

230
230
100

230

95.2
218.96
125
920

207

240

50

30

Unit

Vrms
Vrms
%
Vrms
deg
%
Vrms
deg
%
Vrms

deg

L1213 213 L1 131112

minimum
of 180 s

unbalance sequence
of duration t

Succession of three unbalance sequences of the test (the voltages Ua, Ub, Uc rotate)

NOTE  These figures apply to 50 Hz systems

Fig. 18: Unbalance
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Software module IEC 61000-4-28
Automatic testing according to IEC 61000-4-28:2009 Ed 1.2

4 |EC 61000-4-28
4 Edition 1.2 2009-04
4 Variation of power frequency, immunity test for equipment

4 Single-phase system
Test level 2
Test level 3
Test level 4
Test level X

4 Three-phase system
Test level 2
Test level 3
Test level 4
Test level X

Variation of power frequency, immunity test for equipment with
input current not exceeding 16 A per phase

Integrated functions of the software module:

- control of APS amplifier

- generation of variation of power frequency immunity tests as
defined in IEC standard

Required hardware:
4-quadrant amplifier APS

input current not exceeding 16 A per phase
Single-phase system

Selected test name: Variation of power frequency, immunity test for equipment with

Test level 2
Test options:
Parameter Value Unit f
Use EMC nominal AC voltage f, + Af
from the global parameters
Un 230| Vrms Htp ot
Uend 230| Vrms
fa -
Use EMC nominal AC frequency ;
from the global parameters to ity 2 tpty
fn 50| Hz
fo - Af
+Af/fn 3 %
-Af/fn 3 % t
to (one-time) 1
tp 10| |s
Number of cycles 3

Fig. 19: Power frequency variation
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Software module IEC 61000-4-29

Automatic testing according to IEC 61000-4-29:2000 Ed 1.0

4 |EC 61000-4-29
4 Edition 1.0 2000-08
Voltage dips
Short interruptions
Voltage variations

C—r—ITZENBERGER

priEs

Voltage dips, short interruptions and voltage variations on d.c.
input power port immunity tests

Integrated functions of the software module:

- control of APS amplifier

- control of electronic switch EPS 100/4-29

- generation of voltage changes on d.c. power supply as
defined in IEC standard

Required hardware:
- 4-quadrant amplifier APS for low impedance
interruptions testing

electronic switch EPS 100/4-29 if high impedance interruptions
testing is additionally required

Selected test name: Voltage dips

Test options:

Parameter

Use EMC nominal DC voltage
from the global parameters

Un

Test level
Utest
Uend

t0

ttest
tbreak

Number of cycles

Value

24

Unit

U1951

ov

tO ttest tbreak

Fig. 20: Voltage dips

Selected test name: Short interruptions

Selected test name: Voltage variations

Test options:

Parameter Value Unit

Impedance v
Tt oot pramrie

Un 2 v

Test level o %

Utest o v

Uend 2 v

R Ty U
test [+ oonn] s

toreak 1w0fs -

z
3
2

Test options:
Parameter Value Unit

Use EMC nominal DC voltage
)
from the global parameters

Un 24 v

Test level - 30‘ %

Utest 192 v Ut

Uend 24 Vv

to 1 [s -

tall B r— ov T
thest = o] s t tar tes tise toreak

trise e

e wle

Fig. 21: Short interruptions
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Software module IEC 61000-4-34
Automatic testing according to IEC 61000-4-34:2009 Ed 1.1
4 |EC 61000-4-34 Voltage dips, short interruptions and voltage variations
immunity tests for equipment with mains current more than 16
4 Edition 1.1 2009-11

A per phase
4 .
Voltage dips Integrated functions of the software module:

I Single-phase system - control of APS amplifier
4 Three-phase system - generation of voltage dips, short interruptions and voltage
b With neutral variations as defined in IEC standard
- sequential operation of defined pulses
I Without neutral - Method A - automatic capturing of waveforms of voltage and current
I Without neutral - Method B - graphical documentation of the generated voltage dips and/or

) ) voltage changes in the test report
4 Short interruptions
boSi _ Required hardware:
Single-phase system - 4-quadrant amplifier APS

Compliance testing for EUTs < 50A requires the option ‘Inrush
Class 1 - Case-by-case current source’ ICS 500 or minimum the 4-quadrant amplifier
Class 2 - 0 % during 250/300 cycles APS 15000.

. For EUTs >50A minimum the 4-quadrant amplifier APS 30000
Class 3 - 0 % during 250/300 cycles is required.

4 Three-phase system

Class X - 0 % during X cycles
4 \oltage variations
I> Single-phase system
4 Three-phase system
Voltage test level 70 %
Voltage test level X

Selected test name: Voltage dips
ingle-phase system
Class 3
0% during 1 cycle

Selected test name: Voltage dips
Single-phase system
Class 3
40 % during 10/12 cycles

Test options:

Test options:
Parameter Value Unit U, 1 sequence Parameter Value Unit U, 1 sequence
Use EMC nominal AC voltage Use EMC nominal AC voltage
v . )
from the global parameters 100 % from the global parameters i 100%
Un 230, Vrms Un 230| Vrms
Test level 0 Test level 40, %
Utest 0] Vrm: Utest 92| Vrms 40%
Uend 230 Vrms Uend 230 Vrms
Use EMC nominal AC frequency Use EMC nominal AC frequency
P 4] ]
rom the global parameters 0% from the global parameters 0%
t t
fi 5 iz fn 5(
n 0 * t t [ 0| He t t, [
Phase angle of voltage dip 0| deg Phase angle of voltage dip 0 deg
to (one-time) 11fs  ~ t0 (one-time) 1 )
Cycles 1 Cycles 10 »
. . . N . . . o
Fig. 23: Voltage dips 0% Fig. 24: Voltage dips 40%
Selected test name: Voltage dips Selected test name: Voltage variations
Single-phase system Single-phase system
Class 3 Voltage test level 70 %
70 % during 25/30 cycles
Test options: Test options:
Parameter Value Unit ['A 1 sequence = Parameter Value Unit U, 1 sequence al
Use EMC nominal AC voltage Use EMC nominal AC voltage o
from the global parameters 100% from the global parameters 100%
Un 230, Vrms Un 230, Vrms
70 % 70 %
Test level 70 % Test level 70
Utest 161 Vrms Utest 161| Vrms
Uend 230, Vrms Uend 230, Vrms
Use EMC nominal AC frequency @ Use EMC nominal AC frequency
from the global parameters 0% from the global parameters
t P - t
fn 50 he t [ Lo " 50| He 3 vt 4 [
Phase angle of voltage dip 0| deg Phase angle of voltage variations 0 deg
to (one-time) s~ to (one-time) 1~
Cycles 25 td o s
Fig. 25: Voltage dips 70% Fig. 26: Voltage variations
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Selected test name: Voltage dips @ U
Three-phase system n 1 sequence
With neutral
Class 1
Case-by-case v o
Test options: 100 %
Parameter Value Unit U, 1 sequence = L2
. lsequence
Use EMC | AC volt:
from the labalparameters 100% "
Un 230/ Vrms
Test level 40 %
-, X%
Utest 92| Vrms X % 5 [~ S u /,_.\
Uend 230 Vrms L3 L1
Disturbed phase - u
Use EMC nominal AC frequency 0% t
from the global parameters t T
e
fn 50 Hz
0%
Phase angle of voltage dip 0/ deg t
0 (one-time) 1 o
E to ts tinlerval
Fig. 27: Voltage dips 3-phase with neutral Fig. 28: Voltage dip 0% with neutral
U
U, 1 sequence n 1 sequence
100 % 100 %
L2 L2
X %
70 % X%
/ /
13 L1 40 % L3 L1
9 0%
0%
t t
t t tinterval o ts tinterval

Fig. 29: Voltage dip 70% without neutral - method A Fi

Q
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Software module IEC 61000-2-2
Automatic testing according to IEC 61000-2-2:2018 Ed 2.2
4 |EC 61000-2-2
4 Edition 2.2 2018-05
Harmonics
Violtage unbalance
Temporary power frequency variation

Compatibility levels for low-frequency conducted disturbances

and signalling in public low-voltage power supply systems

Integrated functions of the software module:

- control of APS amplifier

- generation of: 4.3 Harmonics

- generation of: 4.6 Voltage unbalance

- generation of: 4.8 Temporary power frequency variation

Required hardware:
4-quadrant amplifier APS

Selected test name: Harmonics

Test options:
Parameter Value Unit
o th globa prametee.
Un 230 Vrms
Uend 230 Vrms
fom the glonal parametars
fn 50, Hz
Phase system [' Single phase]
Effect duration [V Long-term effect]
Disturbed phase(s) L1
Use free adjustable values I:‘
t0 (one-time) 1
Test time 10
factor k 1
Odd harmonics (non-multiple of 3)
Test level forh = 5 6| %
Test level forh =7 5| %
Test level for h = 11 35| %
Test level for h = 13 3| %
Test level for 17 < h < 37 227*(17/h)-027| %

ov

Fig. 31: Harmonics
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Selected test name: Voltage unbalance

Test options:

Oy ~
Use EMC nominal AC voltage % of Uy L1 L2 L3

from the global parameters / / /

VAN <
Un [ 230/ Vrms
Uend [ 230/ Vrms
% of Un for L1 [ 100 %
t

L1 [ 230/ Vrms
Start angle of L1 [ 0| deg
% of Up, for L2 [ 98| %

L2 [ 2254| Vrms

Start angle of L2 [ 121| deg
% of Up, for L3 [ 952 %
L3 [ 21896| Vrms
Start angle of L3 [ 240 deg
v
Fig. 32: Voltage unbalance
Selected test name: Temporary power frequency variation
Test options:
. f A
Parameter Value Unit
Use EMC nominal AC voltage f
v ]
from the global parameters end
Un l: 25| Vrms ttest toreak
Uend I: 230/ Vrms
fn
Use EMC nominal AC frequency L S
from the global parameters to  trest Toreak
fn I: 50| Hz
fend,Z
Phase system ¥ Single phase

Compatibility level () I: 1) Hz
fend, 1 I: 51| Hz
fend, 2 |: 49| Hz
t0 (one-time) I: 1 E] v

Fig. 33: Power frequency variation
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Software module IEC 61800-3
Automatic testing according to IEC 61800-3:2017 Ed 3.0
4 |EC 61800-3
I Edition 2.1 2012-03
4 Edition 3.0 2017-02
4 Harmonics and commutation notches/voltage distortion
I Single phase
I Three phase
4 \oltage deviations, dips and short interruptions
I Single phase
I Three phase
4 \oltage unbalance and frequency variations
I Single phase
P Three phase

Adjustable speed electrical power drive systems

Integrated functions of the software module:

- control of APS amplifier

- 5.2 Basic immunity requirements - low frequency disturbances
- 5.2.2 Harmonics and commutation notches/voltage distortion

- 5.2.3 Voltage deviations, dips and short interruptions

- 5.2.4 Voltage unbalance and frequency variations

Required hardware:
4-quadrant amplifier APS

Selected test name: H 8

Single phase

Total harmonic distortion

First environment

Long-term effect v

Selected test name: H:
Single phase
Individual harmonic orders
First environment

d commutation

Test options:
Parameter Value Unit

Use EMC nominal AC voltage

Test options:

Parameter Value Unit

trest 120 s+

Use EMC nominal AC voltage
from the global parameters from the global perameters @ ]U»: IU m -
number 1 number 2 l o H
230] vims s number 3
Un 230 v 360° Un 230] vims u N
Uend 230 vims Uend 230 vims
o
Use EMC nominal AC frequency - Use EMC nominal AC frequency
from the global parameters @ h2toh7 from the globl perameters
fn so| 2 n so| Hz
10 (one-time) i - 10 (one-time) i ov
t
Test time 10/ [min + B s~ o - r— Fa— -
o 1
Odd harmonics (non-multiple of 3) b
Levelforh =2 3 %
Testlevel for h = 5 o %
Levelforh =3 8 % .
Toct lovel e h =7 oo
Selected test name: Voltage deviations, dips and shortinterruptions Selected test name: Voltage unbalance and frequency variations
Single phase Single phase
Voltage deviations Frequency variations
First environment Second environment
Test options: Test options:
Parameter Value Unit Un 1 cydle Parameter Value unit f
Use EMC nominal AC voltage @ pos. level Use EMC nominal AC voltage @ [
from the global parameters from the global parameters :
" e 0% N |
Uend 230 vims  neg. level —rt Uend 230 Vims .
Level 10| % Use EMC nominal AC fequency 1
from the global parameters b t
Use EMC nominal AC frequency
rom the global parameters fn so| w2
E - fond2
fn so| Level (+) - 2 %
t
0 (one-time) P 6ttty Gttt G fend 1 Bl Hz t
u s - fend 2 49| he
© w0 ) Rate of change: 1] %
t os|s ) 10 (one-time) 16~
Selected test name: Voltage unbalance and frequency variations Selected test name: Voltage unbalance and frequency variations
Single phase Three phase
Frequency rate of change Voltage unbalance
Second environment Second environment
Test options: Test options:
A % of U, A
Parameter Value Unit f Use EMC nominal AC voltage Ot Il 2 13
from the global parameters
Use EMC nominal AC voltage funa
from the global parameters Un 230| vrms
Un 230| vims Uend 230 vims
Uend 230 Vims. fu % of Un for L1 100] %
Use EMC nominal AC frequency L 230| Vrms t
from the global parameters
Start angle of L1 0| deg
fn 50| Hz fena
9% of Up for L2 %8 %
Level 2 %
t L2 2254| Vms
fend 51| He
t test torec Start angle of L2 1227 deg
Rate of change /s
% of Un for L3 952 %
10 (one-time) s~
13 21896| Vims

Fig. 38: Frequency rate of change
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Fig. 39: Voltage unbalance 3-phase
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Selected test name: Harmonics and commutation notches/voltage distortion

Three phase
Commutation notches
Second environment

Test options:

Parameter Value Unit

First harmonic

Use EMC nominal AC voltage
v
from the global parameters

Un [ 230 Vrms
ULwm r 32527| Vp
Uend r 230| Vrms

Use EMC nominal AC frequency
V|
from the global parameters

fn [ 50| Hz
Disturbed phase

t0 (one-time) [ 1 B
. )

anl - =

oV

trigger delay angle «

depth

60°

angle of
overlap p

Utwm

superimposed oscillation

frequency

wt

Fig. 40: Commutation notches
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Software module IEC 62040-2
Automatic testing according to IEC 62040-2:2016 Ed 3.0

4 |EC 62040-2
I Edition 2.0 2005-10
4 Edition 3.0 2016-11
4 Power line harmonics and inter-harmonics
Single-phase equipment
Three-phase equipment with neutral wire
Three-phase equipment without neutral wire
4 Power line unbalance (three-phase UPS systems only)
Amplitude unbalance
Phase unbalance

Selected test name: Power line harmonics and inter-harmonics
single-phase equipment

Test options:

Parameter Value Unit

Use EMC nominal AC voltage Un

&
from the global parameters ;
Un 230| vims

Uend 230 Vrms Udsturbing )(\ jl\ A
ov

Udisturbing 10 Vims Al

Use EMC nominal AC frequency
from the global parameters

fn 50| Hz . /

fdisturbing, start 140 Hz
fdisturbing, end 360 Hz
10 (one-time) i )

Test time 2 [min_~]

Uninterruptible power systems (UPS)

Integrated functions of the software module:

- control of APS amplifier

- D.6 Immunity to low-frequency signals

- D.6.1 Power line harmonics and inter-harmonics

- D.6.2 Power line unbalance (three-phase UPS systems only)

Required hardware:
4-quadrant amplifier APS

Selected test name: Power line harmonics and inter-harmonics
Three-phase equipment with neutral wire

Test options:

Parameter Value Unit

Use EMC nominal AC voltage Un

from the global parameters —
resling s

Un 230] vims v

Uend 230 Vrms Usisturbing
e\ A

Udisturbing 10, Vims

Use EMC nominal AC frequency

I
from the global parameters
fn 50| Hz
fdisturbing 150, Hz

10 (one-time) 1)
Test time 2| ()
Break before phase- W= )

Fig. 41: Harmonics and interharmonics

Fig. 42: 3-phase with neutral

Selected test name: Power line harmonics and inter-harmonics
Three-phase equipment without neutral wire

Selected test name: Power line unbalance (three-phase UPS systems only)
Amplitude unbalance

Test options:

Parameter Value Unit v
Use EMC nominel AC voltage u,
from the global parameters

Un 230] vims

Uend 230 Vims Usiturting
Udisturbing 10| Vims ov s
Use EMC nominal AC frequency

from the global parameters

fn s0| Hz

faisturbing, start 140 Hz

faisturbing, end 360 Hz

10 (one-time) i
Test time 2 [mn_~]

Test time for reverse connection s -

Fig. 43: 3-phase without neutral
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Test options:
Parameter Value Unit

Use EMC nominal AC voltage

from the global parameters.

5V
Un 230] vims u

A 230V
v s vims 2

Ups

Uend 230 vims N
Use EMC nominal AC frequency
from the global parameters N
n so| He
10 (one-time) |
Test time for standard connection w0l )

Break between voltage change 10

Fig. 44: Amplitude unbalance
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Software module IEC TR 61547-1
Automatic testing according to IEC TR 61547-1:2020 Ed 3.0

4 |[EC TR 61547-1 Simulation of voltage fluctuations
I> Edition 2.0 2017-10 Integrated functions of the software module:
4 Edition 3.0 2020-07 - control of APS amplifier

) - simulation of voltage fluctuations
4 \oltage fluctuations

39 cpm at 0.325 Hz
110 cpm at 0.9167 Hz
1056 cpm at 8.8 Hz
1620 cpm at 13.5 Hz
4000 cpm at 33 5 Hz
4800 cpm at 40 Hz
Free adjustable values

Required hardware:
4-quadrant amplifier APS

Selected test name: Voltage fluctuations
1056 ¢cpm at 8.8 Hz

Test options:

Parameter Value Unit U .
1 u
Nominal voltage v 230| Vrms ﬂ “ n ” “ n ” n Aul
End voltage 230 Vrms ﬂ
Nominal frequency v 50| Hz T
Voltage change per minute 1056 t
cpm
Modulation frequency ™ s u U U U u U
Relative voltage fluctuation o
d = AUJU 0275 % &

Test time 180 |s

t0 (one-time) 1

Fig. 45: Voltage fluctuations
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Software modules under development — available soon...

Software module IEC 60146-1-1
Automatic testing according to IEC 60146-1-1:2009 Ed 4.0

Software module IEC 61131-2
Testing according to IEC 61131-2:2017 Ed 4.0

Software module IEC 61496-1
Automatic testing according to IEC 61496-1:2020 Ed 4.0

Software module DNVGL-CG-0339

Automatic testing according to
Germanischer Lloyd — DNVGL-CG-0339:2019

Software module SEMI F47-0706
Automatic testing according to SEMI F47-0706:2006

Software module IEC 61000-4-4
Automatic testing according to IEC 61000-4-4:2012 Ed 3.0

Software module IEC 61000-4-5
Automatic testing according to IEC 61000-4-5:2017 Ed 3.1

© Spitzenberger & Spies 2021 — all data are subject to change
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Simulation of commutation notches

- control of APS amplifier
- simulation of commutation notches/ Part 1

Programmable controllers - Part 2: Equipment requirements
and tests

- control of APS amplifier

- testing with voltage and frequency deviation
- superposition of the third harmonic

- generation of short voltage dips

- generation of continuous changes, slow

- generation of continuous changes, partial

Safety of machinery - Electro-sensitive protective equipment -
Part 1: General requirements and tests

- control of APS amplifier
- 5.4.1 Rated supply voltage (voltage variation, frequency
variation and harmonic
simulation)
- 5.4.3.1 Supply voltage variation
- 5.4.3.2 Supply voltage interruptions

a.c. interference on d.c. mains and simulation of harmonics on
a.c. mains

- control of APS amplifier
- 14.4 Conducted low frequency immunity test

Specification for semiconductor processing equipment voltage
sag immunity

- control of APS amplifier

- sequential operation of defined pulses

- automatic capturing of the waveforms of voltage and current
- graphical documentation of the generated voltage dips and/or
voltage changes in the test report

Electrical fast transient/burst immunity test
- control of APS amplifier, Multi-CE5

- generating fast transient disturbances as defined in IEC
standard

Surge immunity test
- control of APS amplifier, Multi-CE5

- generating fast transient disturbances as defined in IEC
standard

www.spitzenberger.de/weblink/1309
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